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CALENDAR

For Academic Year 1924-26 | 1926-26
Sept. 24 | Sept. 23

Oct. 6 Oct. 5

Dec. 17-23|Dec. 16-22

C! ristmas Vacation Dec. 24~ | Dec. 24-
Jan. 4 Jan. 3

1025 | 1926
eyt o LT sV BT 310 ke e it I T SR P RO w0 Jan. g Jan. 4

Final and Condition Examinations. .. ..............|Mar. 16-21)Mar. 15-20

Third Term Begins Mar, 25

|
BOHNERECORRI | it I s e rmveteis eebes April 20-22{April 19-21

Tiastelxarcise, Third /ToTM " a vie wassoniie saaeareneeds] unels June 4

Final and Condition Examinations. . .....oooveeeen. June 6-16 | June 5—15
|

5 B 3 - | .
Last Examination, fourth Year Juneg | June$§

|
Commencement Day June 16 ‘ June 15

Examinations, ‘ |
College Entrance Examination Board.............|June 15-20June 14-19

Summer Camp Begins Aug. 4 Aug. 3

Exercises are omitted on the legal holidays of Massachusetts.
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MEMBERS OF THE CORPORATION

President Secretary!
Samuer WesLey StrarroN James Puinney Musroe
Treasurer
Evererr Morss

Executive Committee
v A1T5 10
ll:;'.:\?l;:; {Ex Orricus
Cuarres T. Main Freperick P. Fisu
Fowin S. WeBsTER Francis R, Harr
Evinu TuoMson

Life Members

Howarp Apams Carson Evererr Morss

Francis Henry WiLriams WiLLiam Expicorr
SaMuEL Morse Ferton Wirriam Cameron Fornes
Desmonp FITZGERALD ALBERT FARWELL BEMmIS
Georce WIGGLESWORTH Howarp ErLtorT

Joun RirLey FREEMAN Epwin SisLey WEBSTER
WirLtiam Henry Lincorn Prerre Samuer pu Pont
Apporr LawRreEncE LoweLL Frank Artaur VANDERLIP
James PHINNEY MunrOE Orro Hermany Kann
Wirtiam Lowert Purnam CuarLEs HAavDEN

Evmu TrHoMson CuarLes Tromas Main
FreEpeRIcK PerrY Fisu Georce EasTman
CHARLES AuGusTUS STONE Harry Jonn CarvLson
Francis Russert Hart GERARD SwoPE

CoLeEMAN pu Ponr Artnur Denon LiTrie

FravkLiy Warren Hosss

Term Members

Term extires June, ro24 Term expires June, 1026
MerTon Lesiie Emersox VAN RensseLapr LansinGH
James Fran Ly McErwaiy Frank Lovering Locke
Hexry Apams Morss Leonarp METCALF

Term expires June, 1025 Term expires June, 192y
Marruew CHAuNceEy Brush Lest:r Duranp GARDNER
Francis Wricur Fasvax Fraxk WriLniam Lovejoy
Frankrin Tuomas MNiLLer WirLiam Crnarman Porrer

Term expires fune, 1928
Warr:  HuMPHREYS
Cuartes Reep Maix
Wirris Ropney WHITNEY

Representatives of the Commonwealth

His Exceirency, Crannineg Harris Cox, Governor
Hox, Artiur PrENTicE Ruce, Chief Justice of the Supreme Gourt
Dr. Payson Smith, Commissioner of Education

1Address correspondence to Registrar, Massachusetts Institute of Technology.
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OFFICERS OF ADMINISTRATION

OFFICERS OF THE INSTITUTE

President
SamueL WesLey Strarron, D.Eng., D.Sc., LL.D.

Secretary of the Corporation
James Puinney Munrog, Litt.D.

Business Administration

Evererr Mogrss, S.B., M.A.

Hewnry Apams Monrss, S.B.

Horace Sayrorp Forp
Derpert Leon RHIND

Treasurer

Assistant Treasurer
Bursar

Assistant Bursar

ArTHUR CLARKE MELCHER, 5.B.

ALBERT SAMUEL SMITH

Freperick GiiBert HARTWELL

Manager of the Division of Laboratory Supplies

Josern Curismany MacKinyow, 5.B. ]
James Lissy Tryon, Pr.D.
Frank Lemuer Crapp, 5.B.

Georcr Townsenn Wercn, A.B., S.B.

Registrar
Assistant Registrar
Ajssistant Regisirar
Ajssistant Registrar
Superintendent of Buildings and Power

Assistant Superintendent of Buildings

Academic Administration

Hexry Paur Tavsor, Pu.D., Sc.D
Harorp Epwarp LoBDELL

Cuarres Lapp Norton, S.B.
Director of the

RoserT Payne Bigerow, Pr.D
BerTHA PrEston Trurr, A.B.
Georce W. Morsg, M.D,, F.A.C.5.

Tureonore Harwoon DirLoN
Warrace Mason Ross, S.B.

Dean of Students
Assistant Dean of Students

Division of Industrial Cobperation and Research

Librarian

Assistant Librarian
Medical Director

Director of Summer Session

In charge of Student Employment and Lodgin

(Technology Christian a":mf{atfanﬁ

Heads of Departments

Architecture

Biology and Public Health

Chemical Engineering

Chemistry

Civil and Sanitary Engineering

Economics

Electrical Engineering

English and History

Hygiene

Mathematics

Mechanical Engineering

Military Secience

Mining, Metallurgy and Geology

Modern Languages

Nagal Architecture and Marine
Engineering

Physics

Wirriam Emerson, A.B.

SamueL CATE Prescorr, Sc.D.
WarreN Kenpary Lewrs, Pu.D.
Freperick Georce Keves, Pa.l.
CuarLes Mivton Srorrorp, 5.B.
Davis Ricn Dewey, Pu.D., LL.D.
DucaLp CALEB Jackson, S5.B,, C.E.
Henry GrReENLEAF Pearson, A.B.,
Grorce W. Morse, M.D., F.A.C.S.
Harry Warrer TyYLER, Pu.D,
Epwarp Furser MILLER, Sc.D.
FrepERICK WiILLIAM PuisTERER, Sc.D.
WaLpeMAR Linocren, ME. Sc.D.
Frank Vocer, A.M.

James RoBeERTSON JACK

Cuarres Lapp Norrow, 5.B.
6




OFFICERS OF INSTRUCTION

Samuer W. Strarrow, D. Eng., D. Sc., LL.D., President
Ducarp C. Jackson, S.B., C.E., Chairman of the Faculty
ALL‘.'NE L. Merrivry, 8.B., Secretary of the Faculty

!

: Members of Faculty Emeriti

Georce A. OsBornE, S.B. Francis W. CHANDLER
Rosert H. Ricuarps, LL.D. Cecit H. Prasoby, Eng.D.
Gaerano Lanza, MLE. Avrrep E. Burton, Se.D.

Dwigur Porrrr, Ph.B.

Members of Faculty Retired

Peter Scawawms, S.B. Tuomas E. I'ore, AN,
C. Francis ALLEN, 5.B. WirLiam O, Crossy, S.B.
S. Homer Woobsrince, A.B.

DEPARTMENT OF CIVIL AND SANITARY ENGINEERING

Cuarres Mivron Sporrorp, S.B.

Hayward Professor of Civil Engineering. In charge of the Department.
ArtHUR GranAM Ropsins, S.B.

Professor of Topographical Engineering.
Cuarres Braney DBreen, S.B.

Professor of Ratlway and Highway Enginecring
Harorp Kirsrers Barrows, S.B.

Professor of Hydraulic Engineering
Georce Epmonp Russery, 8.8,

Professor of Hydraulics
GeorceE Leonarn Hosmer

Associate Professor of Geodesy
Joun Warbwerr Howarp, S.B.

Associate Professor of Topographical Engincering
Ricuanp Gaings Tyier, C.E., S.B.

Associate Professor of Sanitary Engineering
Joun Brazer Bascock, 3p, S.B.

Assistant Professor of Railway Engineering
Have Suruerranp, A.B., S.B.

Assistant Professor of Structural Engineering
Harry Lake Bowman, S.M.

Assistant Professor of Structural Engineering
wWarter Maxwerr Fire, S.M.

dAssistant Professor of Civil Engineering

Instructors
Witriam Anprew Liopery, S.B. Kenxern Cass Reynorps, B.S.
Eveene MiraneLLr, S.B. Joun Downarp Mirscw, S.B.

7




8 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Assistants
Joun Ery Burcuarp zp, S.B. Ovrcorr Lorin Hoorer, S.B.
Ravrp Rurnerrorp DRESEL Harorp Raymonp Kepner, A.B., S.B.

Percivar Smoxnps Rice, S.B.

DEPARTMENT OF MECHANICAL ENGINEERING

Epwarp Furser MiLLER, Sc.D.
Professor of Steam Fﬂg:r:ttrmg In charge of the Department
Director of Engineering Laboratories
Head of Ordnance School of Application
Dean of drmy Officers
Avryne Lircuriero Merriiy, S.B.
Prafessor of Mechanism
Secretary of the Faculty
CHarLEs Epwarp Furrer, S.B.
Professor of Theoretical and Applied Mechanics
WiLLiam Artkinson Jouwnston, 5.B.
Professor of Theoretical and Applied Mechanics
CrarLes Francis Park, 5.B.
Professor of Mechanism
Director of the Mechanical Laboratories
Director of the Lowell Institute Sehool
Georce BartHoLoMEW llaven, S5.B.
Professor of Machine Design
Josern Cains RiLey, 5.B.
Professor of Heat Engineering
CHarLes WiLLiam Berry, S.B.
Professor of Heat Engineering
Harrison Wasasury Havwarp, 8.B.
Professor of Materialr of Engineering
Taeopore Howarp Tarr, S.B.
Associate Professor of Heat Engineering
Lawrence Sourtnwick Swmrrh, S5.B.
Associate Professor of Theoretical and Applied Mechanics
Georce WricHT SwETT, S.B.
Associate Professor of Machine Design
Warrer Herman James, S.B.
Associate Professor of Mechanical Engineering Drawing

Appison Francis Hoimes, 5.B.
Assistant Professor of Applied Mechanics

RoserT HENRY SmiTH

Assistant Professor of Machine Construction
Tromas Smrth, B.S.,, M.E.

Assistant Professor of Mechanism

Ixsse Jennings Eames, S.B.
Assistant Professor of Experimental Engineering

Irvine Hexry Cowpriy, S.B.
Assistant Professor of Testing Materials




COURSES OF STUDY 9

Dean Asner Faves, S.B. !
Assistant Professor af Automotive Engineering
DEean Peasopy, Jr., S.B
Assistant Professor of Applied Mechanics

Instructors
James RicHArp LAMBIRTH CHArLES AucusTINE CHAYNE, S5.B.
CHArLES EvERETT LITTLEFIELD Cravpe Huen Crark
Roy Gisson Burnuam, S.B. ArtHur Lawrence Townsenp, S.B.
Myrox WiLkinson Dovg, S.B. James Howr, S.B.
Jeremian Francis O’NEILL CarL Louis Svewnsow, 5.B.
Wirriam Henry Jones, S B. Epwin FrankrLin NELSON
Francis ALben Brown Tcor NicHOLAS ZAVARINE, S.M.,
Rarrn Guy Apawms, 5.B. Ropert Burrerrierd CHENEY
ArTHUR Brown ENGLIsH George Howarp Harby

Assistants
AvLBerT BENonT ALsos, S.B. Harorp Lionern MiLLER, S.B.
WayLanp Soron BaiLey, S.B. Epwarp Apams Meap, S.B.
Rocer Curring Woopworte NorTHEY MURRAY, S.B.
Ropert Gorruies EscHMANN Francis Winriero Perxins, Con-
Cuaries Correr Gacer, Pu.B., 8.B.  structor of Apparatus
Donarp Warsoy Hereur, 5.8, Epwarp Rorinson Scawarz
RicHarp Cornetius Hobces Arcursarp Wirniams, 5.B.
Anprew WyLes Lawson Jonn HarvEy ZiMvEeERMAN, S.B.

Student Assistant
Harry ReciNALD HamMmonD

DEPARTMENT OF MINING, METALLURGY AND GEOLOGY
Warpemar Linooren, MLE,, Sc.D.
William Barton Rogrr; merfmr of Econamic Geology., In charge of the
Department

(]
Hervey Woonsury SaiMer, Pr.D.
Professor of Paleontology

WirLiam Spexcer Hjrreminsow, S.B.
Professor of Ummg In c/farg( of the Option in Mining Engineering

Georce Booker WaTerHOUSE, PH.D, ,
Professor of Metallurgy. In charge of the Option in Metallurgy

Cuarrrs E Lockg, S.B.
Assactate Professor of Mining Engineering and Ore Dressing

Carre REep Havywarp, S.B.
Assoctate Professor of Metallurgy

Epwarp Evererr Bucggs, S.B.
Associate Professor of Mining Engineering and Metallurgy

WirLiam Francis Jones
Assistant Professor of Structural’Geology
Iastructors

Rurus Coox Reep, 5.B. Josern Lincorn Grnson, MLA., Se.D.
Wavrrter Harry NEwHOUSE, S5.M.
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Research Associates in Metallurgy

AvperT WArFFLE Owens, Pu.D. Gustar Newron Kirsesom, Cann, MiN,
Frep Stone Murock, A.B.

Assistants

Benjamin Burrows TREMERE, JRr., S.B. Harry Green, S.B.
Livincstron WRIGHT, 5.B.

Research Assistant
Townseno Hirn Hincston, 5.B.

DEPARTMENT OF ARCHITECTURE
(Including the Division of Drawing)

WiLLiam Emerson, A.B.
Professor of Architecture, In charge of the Department. In charge of General
Studies

Wirtiam Henry Lawrence, S.B. \ 1 .
Professor of Architectural Engineering. In charge of the Division of Drawing

Joun OsporNE SUMNER, A B.
Professor of History

Harry WenTworTH GARDNER, S.B.
Professor of Architectural Design

Ausert Ferran, A.D.G.
Professor of Architectural Design

WiLLiam Ferron Brown
Assaciate Professor of Freehand Drawing

Special Lecturers

C. Howarn WarLker, A.E.B.
Philosophy of Architecture
History of Renaissance Art
History of European Cioilization and Art.

Evior Tawing Purnam, A.B.
Architeciural History

James Sturcis Prav, A.B.
Landscape Architecture

TroMAas Apams
Town Planning

ArtHUR Porg, A.B.
History of Painting

Aran Reep Priest, A.B.
History of Painting

Witriam F. Jenrick, S.B., C.E.
Estimaling

WirLiam Henry Joserm Kenneoy, A.B.
History of European Civilization and Art




COURSES OF STUDY

Instructors
ALEXANDER STODDARD JENNEY Frank Joun Rosminson, S.B.
Pavr WiLLarp Nortow, A.B., S.B. NevLson Crauncy CHAsE
Harry CHANDLER STEARNS Jouan Seima LARseEN

AvLBERT CHARLES Scuwrizer, 5.1,

Assistant
Ipa Dayron Lorine

DIVISION OF DRAWING

WiLriam Hexry Lawrence, S.B.
Professor of Architectural Engineering. In charge of the Division

Ervin Kenisow, 8.B.
Associate Professor of Drawing and Descriptive Geometry

Harry Cyrus Braprey, S.B.
Associate Professor of Dracwing and Descriptive Geometry

ArtHur Linpsay Goobrics, S.B.
Assistant Professor of Drawing and Deseriptive Geometry

SterHEN Arec Breep, S.B.
Assistant Professor of Drawing and Descriptive Geometry

Instructors
Rovrr GeEorc OVERLAND Warter Carn Esrruarp, 8.8,
Cuaries Hite Roe Masie CrarLes Marruew Curi, S.B.

DEPARTMENT OF CHEMISTRY
(Including the Research Laboratory of Physical Chemistry)
FrepeErick Georce Keves, Pu.D.

Professor of Physico-Chemical Research. In charge of the Department
Director of the Research Laboratory of Physical Chemistry

Hexry Paur Taipor, Pu.D., Sc.D.
Professor of Inorganie Chemistry
Dean of Students

Hewnry Fay, Pu.D., Sc.D.
Professor of Analytical Chemisiry and Metallography

Avcustus Herman Gior, Pa.D,, Sc.D.
Professor of Technical Chemical Analysis

Forris Jewerr Moorg, Pu.D.
Professor of Organic Chemistry

James Frack Norris, Pu.D.

11

Professor of Organic Chemistry. In charge of Graduate Students in Chemistry




12 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Hexry Monmourn Smitu, Pu.D.
Professor of Inorganic Chemistry.

Wirris Roonzy Whirney, Pu.D.
Non-Resident Professer of Chemical Research

SaAmMuEL Parsons Murniikex, Pu.D.
Associate Professor of Organic Chemical Research

Mives Stanpisn SuerriLy, Pr.D.
Assaciate Professor of Theoretical Chemistry

ALPHEUS Grant Woopmaw, 8.B.
Assoctate Professor of the Chemistry of Foods

ArTHUR ALpHONZO Brancuarp, Pa.D.
Associate Professor of Inorganic Chemistry

Wirriam Taomas Havrw, S.B.
Associate Professor of Analytical Chemisiry

Rosert Seaton WiLLiams, Pu.D.
Associate Professor of Analytical Chemistry and Metallography

Epwarp MueLLEr, Pu.D.
Associate Professor of Inorganic Chemistry

Josern Warren Pueraw, S.B.
Associate Professor of Inorganic Chemistry

Duncan ArtHUR MacInnes, Pu.D,
Assoctate Professor of Physico-Chemical Research

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

Leicester Forsyta Hawmivton, S,B.
Assistant Professor of dnalytical Chemisiry

TexNEY LomBarp Davis, Pu.D.
Assistant Professor of Organic Chemistry

Louis Jonn Giiieseig, Pu.D.
Assistant Professor of Physico-Chemical Research

Warter Cecin Scuums, Pu.D.
Assistant Professor of Inorganic Chemistry

James Avexanper Brarrie, Pu.D.
Assistant Professor of Physico-Chemical Research

Instructors

CuarLes Moxrcomery WarenaM, Roserr Warkeys Mircuery, S.M.
WiLriam Raymonn Benper, A.M.

StepHEN Gersaom Smvpson, S.B. Epwarp Horace Evpms, B.S.

TuomAs Parm Prrre, B.A. Ernvest Hamuiy Huntress, S.B.

Avery Aprian Morton, A.B. Roscoe Harian Gerke, Pu.D.

Henry Weepen Unperwoon, Jr., Rarpn CHILLINGWORTH Young, M.A.
Pu.D. James Rankin Gebpes, M.S.

Vicror Oriver HomEersere, S.B. Harowp Cavrverr Tingey, A.B.
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Research Associates
LeiuroNn BruerToN Smrrh, Pu.D. Carn Scurarrer, D.Sc.
RoBerT SeTH TAYLOR, PH.D. Epcar Reyxoips Smita, Pu.D.
Harry Gray Burks, Jr., ML.A,

Assistants
Joun Twiss Brakr, B.S. Georce GLover Marvin, S.B.
KenneTd Crark Brancuarp, A.B. Harry Samven Nanenax, §5.B.
Warren Norwoop CENTER, 5.B. CuarLes Ernest Rocug, S5.B.
Frances Hurp Crarx, A.B.,, S.M. Ruporrr Arserr Scuatzer, S.M.
CuarLes Ewine CoLe Hermura Gustav RicHARD SCHNEIDER,
Louisa Lear Evre, B.A. B.Sc.
Epwarp Capmus Haives, S8.B., A M. Dorotuy Marcu Stevens, B.A,
Jonn WiLLiam InGram, 5.8, Cuarres Mason Tucker, S.B,

Research Assistants
NormanN BovLrl CARTER Heren Groy, A.B.

Student Assistant
Evererr Lester KocHMANN

DEPARTMENT OF ELECTRICAL ENGINEERING

Duearp Carep Jacksow, 5.B., C.I. )
Professor of Llectric Power Production and Dictribution. In charge of the
Department
Artaur Epwin ErsneLiy, AM,, Sc.D,
Professor of Elecirical Communication
Frank Artaur Laws, 5.B.
Professor of Llectrical Measurements
Tueopore Harwoon Dirron, United States Military Academy
Professor of Electric Power Transmission and Llecirical Transportation
Director of the Summer Session
Evmy Tromson, Pr.D., Se.D.
Non-Restdent Professor of Applied Electricity
Rareu Restieaux Lawrence, 5.B.
Professor of Electrical Machinery
VANNEVAR Busu, M.S, Enc.D.
Professor of Electric Power Transmission
Wirniam Hexry Tivsig, BA.
Professor of Electrical Engineering and Industrial Practice
Warpo Vinton Lyon, S.B.
Associate Professor of Electrical Machinery
Ravrrn Gorton Hupson, 5.B.
Assoctate Professor of Elecirical Engineering
Cramre Wirtiam Ricker, S.M., ML.E.E.
Assistant Professor of Electrical Engineering and Industrial Practice
FREDEKICK SAMUI_EL DeLrensaveH, Jr., E.E., S.M.
Assistant Professor of Electrical Machinery
Secretary of the Research Division of the Department of Electrical Engineering
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14 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Instructors
Crirrorp EArL Lawsn, S.B, Jason Craire BarseaucHh, B.S.
CarrtoN Evererr Tucker, S.B. Lewis Froraineaam Crark, B.Sc.
Epwarp LinoLey Bowwres, S.M. Orro Gustav CoLBlorNseEN Dant, S.B,
Ernest Georce Bancratz, S.B. Murray FrRaANK GARDNER, B.S.
Louis Franx Woobrurr, 5.M. Henry Mivron Lane, S.B.

ArtrUr Litcnrieup Russeiy, S.B. Kart Leranp WiLpes, S.M.
PuiLie LancpoN ALGER

Assistants
Wavrrer Crarence Ames, Jr., B.S. Cuirrorp Eucene Hentz
Lovst Cervt CaverLey, B.S. Curator of Apparatus
L?uza Kivron Crarp, S.B. Greason WirLis Kenrick, S.M.
ATHANIEL HERMAN Frank, S.B. Paur Truman Rumsey, B.S.
WirriamM GLENDINNING, B.S. Ricuarp Vincent Tavrow, S.B.
ErnsT Aporrn GuiLLemin, B.S. Georce Epwarp Trompson, S.B.

Joun WestcarTH VoeLcker, S.M.

Research Assistants
Lyman Miner Dawes, S.B. Davip Oakes Woonsury, A.B., S.M.

DEPARTMENT OF BIOLOGY AND PUBLIC HEALTH
SamueL CaTe Prescorr, Sc.D.
Professor of Industrial Biology. In charge of the Depariment

RoserT PavnNE BiceLow, Pu.D.
Professor of Zoblogy and Parasitology
Librarian of the Institute

Crair ErsMere Turner, AM., C.P.H
Associate Professor of Biology and Public Health

Joun Wymonp MiLLEr Bunker, Pr.D.
Assistant Professor of Biochemistry and Physiology

Murray Puiuie Horwoob, Pu.D.
Assistant Professor of Biology and Public Healih

Special Lecturers
WiLLiam Lyman Unperwoop Epwarp Keves Sawyer, M.D.
Industrial Biology Fisheries Engineering
Instructor
Francis Hervey Srack, M.D.

Assistants
Recivarp Stuart Hunr, S.B. Priute Lawrence RiLey, S.B.

DEPARTMENT OF PHYSICS
(Including Electrochemical Engineering and Aeronautical Engineering)

Crarres Lapp Norrton, S.B.
Professor of Industrial Physics. In charge of the Department
Director of the Research Laboratory of Industrial Physics
Director of Division of Indusirial Coiperation and Research




COURSES OF STUDY 15

Harry ManLey Goopwin, Pa.D.
Professor Eaf Pleysics and Electrochemistry. In charge of the course in Electro-
chemical Engineering

WiLLiam Supparps Frankuiw, Sc.D.
Professor of Physics

WiLriam Jounson Drisko, 5.B.
Professor of Physics

Maurice peKay Trompson, Pa.D.
Associate Professor of Electrochemistry

NeweLL Caipwern Pace, 5.B.
Associate Professor of Electricity

Epwarp Pearson Warnes, A.B, S.M.
Associate Professor of Aéronautical Engineering

GorpoN BaLr WiLkEs, 5.B.
Assistant Professor of Industrial Physics

ArtHUrR CoBB Harpy, A.B,, ML.A.

Assistant Professor of Optics and Photography
Paur Avrronse Heymans, D.S.Exg,, Sc.D.

Assistant Professor of Theoretical Physics
Wirriam Goss Brown, S.M.

Assistant Professor of Aéronautics

Cuarnes PaiNe BURGESs
Assistant Professor of Airship Design

Instructors
Wirriam Raymonp Barss, Pu.D. Francis WesTon Sears, S.B.
Rovar Merr'iL Frye, A M. Dororay Warcorr WeEks, B.A.
Josern Carisman MacKinvow, 5.B. Rosert Epcar Hopcoon, B.S,
Max Knoser, Pu.D. (Absent) Oscar Kennera Bates, S.M.
Louts Henry Young, 5.B. DonaLp CHARLES STOCKBARGER, 5,B.
ArtHur MERrriIAM Crarke, B.A. Orro Car. KorpPeN
Joun Arston CLARK, S5.B. Trnomas Harry Frost, S.M.
Research Associates

{‘?m: TorrEY NorTton, 5.B. Freperick Harwoon Norton, S.B.

aLTER FrRANK EADE Joun Tuaver Nicuovs, 8.B.
%OHN RaymoND MARKHAM RoserT RicrarDSON, 5.B.

HaTsweLL OBer, S.B. MaNUEL SanpovaL VALLARTA, S.B.
James Benjamin Forp, S.B. Wavrrer Hans DEHLINGER, Pu.D.

Wynne Laurence LeEPace
Assistants

Eror BEnson Joun Kmpary Pueran, S.B.

Curator of Apparatus CarL Gustav SeLiG
Arexanper LoxLEy Massey Dincer,  Constructor of Apparatus

.B. Davip WirLiam SkINNER, 5.B.

Witriam Bates GREENOUGH, JR, Grorge Tromson, M.S.

Student Assistant
BerTrAM EucENE WARREN
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DEPARTMENT OF CHEMICAL ENGINEERING

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

Warreny Kexparn Lewis, Pu.D.
Professor of Chemical Engineering. In charge of the Department

RoBerT THomas Hasram, S.B.
Professor of Chemical Engineering
Director of the School of Chemical Engineering Praciice
Director of the Research Laboratory of Applied Clemistry

WiLLiam Hurrz Warker, Pa.D., Enc.D.
Non-Resident Professor of Chemical Engineering

Wirniam Henry McApams, S.M,
Associate Professor of Chemical Enginecring

CrLark Snove Ropinson, S.M.
Assistant Professor of Chemical Engineering

Wavrrer Goroon Wiitman, S.M.
Assistant Professor of Chemical Engineering
Assistant Director of the Research Laboratory of A pplied Chemistry

Wirriam Patrick Ryan, S.B. y
Assistant Professor of Chemical Engineering
Director of the Buffalo Station of the School of Chemical Engineering Practice

Harorp Curistian WeBER, S.B.
Assistant Professor of Chemical Engineering
Director of the Boston Station of the School of Chemical Engineering Practice

Joun Tuomas Warn, A M.
Assistant Professor of Chemical Enginecring

STAFF OF THE STATIONS OF THE SCHOOL OF
CHEMICAL ENGINEERING PRACTICE

JETY 1] by I s e & Ravea Hexry Pricr, A.B., S.B., Director

Frevperick WiLpes Apams, S.M., Assistant Direcior
RoatonmE e by ) ek HaroLp Curistian Weser, 8.B., Director

WirrLiam Acron Hoors, S.B., Adssistant Director
Bufraloles i s WitLiam Patrick Ryawn, S.B., Director

Hersert Brypen Coss, SN, Assistant Director

Instructors

Ravrr Henry Prick, A.B, S.B. WirtrLiam Acron Hoors, S.B.
Freperick WiLLiam Apams, S.M. Tnomas Harry Frost, S.M,
HerBERT BrypEN CoBgp, S.M. Warren Lee MgCase, M.S.

Ernst Voss, D.U.P..

Research Associates
DanieL PAbpock BArnarp, 41, S.M. Hesry Ocrey Forrest, S.M.

Divisional Director TyrLer Fuwa, B.B.A,, S.M.
Georces CavriNcaerT, Sc.DD. CuarvLes Howmes Herty, Jr., .M.
Divisional Director Ecer Vaveaan Murrureg, S.M.
Erskine Danier Lorbp, S.B. Rosert Price Russern, A.B., S.M

Divisional Director
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Research Assistants

Vero Joseen Avrtieri S.B. Josern Lurig, S.B.

GARLAND [HALE Barn DM’Ia AB,SM. Harry MARCUS Myers, M.S

Per Kevser Frovich, E.E., S. ’\,I Joun Crirrorp Porr, M. Sc
Crarxke Turner HarDING, S.B. Ernest WAYNE Rimm-:m‘, M.S.
Avran Crarites Jomnston, S.B. Cuarres Wirris Stose, S.M.
Donarp Wenrworta Kircnin, 8.3.  Joun Trprrw\ Sc.D,

CHARLES ’\*Ic[un’ WeLLing, S.M,

DEPARTMENT OF NAVAL ARCHITECTURE AND
MARINE ENGINEERING

James Roprrrson Jack
Professor of Naval Architecture and Marine Engineering. In charge of the
Department
Dean of Navy Students

Wirriam Hoveanaro

Professor of Naval Design and Construction. In charge of Course XI1I1-4
Hexry Hiram Waearon Kerra, 8.B,

Assaciate Professor of Naval . lrn’u!:'ftun'
Grorce Owen, S.B.

Associate Professor of Naval Architecture
Ertior Swow, Captain Construction Corps, U.S.N.

Representative of the United States Navy.

Instructors

Evers Burryer, S.B. Freperick Avtexaxoer Macoun, S.B.

DEPARTMENT OF ECONOMICS AND STATISTICS

Davis Ricn Dewey, Pu.DD. LL.D.
Professor of Political Economy and Statistics, In charge of the Depariment
In charge of the course in Lngineering Administration

CarroLL Warren Doren, Pu.B., AM.
Prafessor of Political Economy

Froyp Ermer Armstrong, A.M.
A ssaciate Professar of Political Economy

Donarp SkeeLe Tucker, Pu.D.
Assaociate Professor of Economics

Martin Josern Suaucruk, A.B.
Assistant Professor of Economics
Erwin Haskeir Scuery, S.B.
Assistant Professor of Business Management

WiLLarp ELDRIDGE FREELAND
Assistant Professor of Marketing

Special Lecturer

Oscar WiLriam Haussermanw, AB., LL.I.
Business Law
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Instructors

Ouiy IncrAnAM, Pu.B., A M. RosertT A. Howes, Jr.,, M.B.A.
Assistants

HoraTio Lockersy Bonp, S.B. Marion Nicuois, A.B.

DEPARTMENT OF ENGLISH AND HISTORY

Henry GrREENLEAF Pearson, A.B.

Professor of English, In charge of the Depariment
Arcuer TyLEr Rosinson, A.M.

Professor of English. In charge of the courses in History
Henry LATIMER Seaver, A.M.

Associate Professor of English
Roserr Emmons Rocers, A M.

Assaciate Professor of English

Instructors
Winwarp Prescorr, A.M. Stepuen Faunce Sears, A.M.
Wirriam Axperson Crossy, A.M. Dean Marrison FuLLer, A.B.
PenrFieLD RopEerTs, A.M. Jorn StroNG NEWBERRY, M.A.
MaTttaEw RicHARD CoriTHORNE, A.B. Epwarp Cuase Kirxranp, M.A.
Rarea Morris, A.B. Craire Frost Lyman, A.B.

HarorLp Unperwoop Faurkner, Pu.D. Eric Francis Hobcins

DEPARTMENT OF MODERN LANGUAGES
Frank Vocer, AM.
Professor of German. In charge of the Department

Ernest Feuix Lancrey, Pr.D.
Professor of French

Herman Ruporpa KurreiMEYER, Pu.D.
Associate Professor of German

Instructors
Avsert Hanrorp Moorg, A.M. Joun Josepn Sexrton, A.M.

DEPARTMENT OF MATHEMATICS

Harry Warter Tyrer, PR.D.
Walker Professor of Mathematics. In charge of the Department
Dana Prescorr BarTLETT, 5.B.
Professor of Mathematics
Freperick SuensTonE Woobs, Pa.D.
Professor of Mathematics. In charge of Graduate Students in Mathematics
Freperick Harorp Bairey, A.M.
Professor of Mathematics
Crarence LemueL Evisaa Moore, Pu.D.

Professor of Mathematics
Research Adviser for Mathematics. In charge of Gourse 1X
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NaTuan Ricuarp Grorgk, Jr., A.M.
Associate Professor of Mathematics

LeonArRD MacrupEr Passano, A.B.
Associate Professor of Mathematics

Henry Bavaro Priinies, Pa.D.
Assoctate Professor of Mathematics

Frank Lauren Hircmcock, Pa.D.
Associate Professor of Mathematics

GEeorce RurLEpGE, Pa.D.
Assistant Professor of Mathematics

Instructors

Ravymonp Dowawp Doucrass, M.A. NORBERT Wiener, Pu.D,
James SturpevanT Tavior, Pu.D.  Samuer DEMiTRY Zerpiy, Pu.D,
Lerine Harn Rick, A.B.

- DEPARTMENT OF MILITARY SCIENCE AND TACTICS

Freperick WiLLiam Puisterer, Se.D., Colonel, Coast Artillery Corps, D.0O.L.
Professor of Military Science and Tactics. In charge of the Department

PeTer HnL Orrosen, B.C.E., Major, Coast Artillery Corps, D.O.L.
Assistant Professor of Military Science and Tactics -
In charge of Coast Artillery Unit

Ranporen Tucker Penpieron, Major, Coast Artillery Corps, D.O.L.
Assistant Professor of Military Science and Tactics
Executive Officer and Commanding Enlisted Detachment

Creveranp Hinr Banowovrrz, Major, Ordnance Department, D.O.L.
Assistant Professor of Military Science and 1actics
In charge of Ordnance Unit

Lewis Epwarp Goobier, B.S,, Major, U. 8. A,, Retired
Assistant Professor of Military Seience and Tactics

Aprar H. Girkeson, Captain, Air Service, D.0O.L.
Assistant Professor of Military Science and Tactics.
In charge of Air Service Unit

Wirtiam Benjamin Wricar, Jr., Captain, Air Service, D.O.L.
Assistant Professor of Military Science and Tactics
With Air Service Unit

Epmonp Harrison Levy, C.E., Captain, Corps of Engineers, D.O.L.
Assistant Professor of Military Science and Tactics
In charge of Engineer Unit

Joun MontcomerRy HEATH, 1st Licutenant, Signal Corps, D.O.L.
Assistant Professor of Military Science and Tactics

Davip Ayres Derue OcpEeN, 1st Lieutenant, Corps of Engineers, D.O.L,
Assistant Professor of Military Science and Tactics
With Engineer Unilt
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Instructors
Wirriam WiLkinsoN RoBERTSON
15t Sergeant, Coast Artillery Corps, D.E.M.L.

ArLFrep Froyp Truax
Staff Sergeant, Signal Corps, D.E.M.L.

JeremiAn Francis CROWLEY

Stafl-Sergeant, Coast Artillery Corps, D.E.M.L.
AvrexanpeEr Hormes

Sergeant, Coast Artillery Corps, D.E.M.L.
Joun Burke FirzgErRALD

Private, First Class, Coast Artillery Corps, D.E.M.L.

Marruew LeFevRe HArRTSHORN
Private, First Class, Corps of Engineers,

DEPARTMENT OF HYGIENE

Georce W. Morse, M.D., F.A.C.S.
Medical Director.  In charge of the Department

Hexry Paur Tavsor, Pu.D., Sc.D.
Dean of Students

Benjamin Erxest Sisrey, M.D.
Assistant to the Medical Director

Louis Warp Croke, M.D.
Assistant to the Meaical Director

Hexry Patrick McCarTHY
Director of Physical Training.
Donarp Epwin Moore
Student Assistant

SPECIAL LECTURERS IN DIVISION OF GENERAL STUDIES
Jamges Lisey Tryon, Pu.D.
International Law
Cuarres Leonarp Stong, A.B.
Psychology

DIVISION OF INDUSTRIAL CO-OPERATION AND RESEARCH
CrarLes Laop Norron, S.B.

Director
Eart. Bowman Mirrarp, Pa.D.

Assistant Director

Harrison Wasnsury Haywarp, 5.B.
Assistant Director

Kennern Reip, S.B.
Assistant to the Director

STAFF OF THE AERONAUTICAL RESEARCH LABORATORY
(For details see Department of Physics, page 14)

E. P. WARNER J. R. MARkHAM
W. G. Brown S. OBer
W. F. Eape J. B. Forp

J. T. NicHors
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STAFF OF THE RESEARCH LABORATORY OF APPLIED

CHEMISTRY

(For details see Department of Chemical Engineering, page 16)
R. T. Hasram P. K. Frovricu
W. G. WHITMAN C. T. Harbing
D. P. BarNarD A. C. Jounsron
G. CALINGAERT D. W. Krrcuin
E. D. Lorp E. V. MURPHREE
H. O. Forrest H. M. MvEggrs
R. P. RusseLL J. C. Pore
T. Fuwa C. W. Srose
V. J. AvLTIERI J. TeEPPEMA
G. H. B. Davis C. M. WeLLING

STAFF OF THE SCHOOL OF CHEMICAL ENGINEERING PRACTICE
(For details see Department of Chemical Engineering, page 16)

R. T. Hasram F. W. Apams
W. P. Ryan H. B. Coss

H. C. WEeBER W. A. Hoors

R. H. Price LG H. Herty, JR.

STAFF OF THE RESEARCH DIVISION OF THE DEPARTMENT OF
ELECTRICAL ENGINEERING

(For details see Department of Electricai Engineering, page 18)

D. C. Jackson V. Busn
A. E, KeNNELLY F. 5. DELLENBAUGH, JR.
F. A, Laws L. M. Dawes

STAFF OF THE RESEARCH LABORATORY
OF INDUSTRIAL PHYSICS

(For details see Department of Physics, page 14)

C. L. NorToNx F. H. Norton
G. B. WiLkEes R. RicHarDsoN
J. T. Norron M. 8. VArLArTA

STAFF OF THE RESEARCH LABORATORY
OF PHYSICAL CHEMISTRY

(For details see Department of Chemistry, page 11)

F. G. KevEs L. B. Smite

W. R Wuirney (Non-Resident) R. 8. TayLor

D. A. MaclxnEs C. SCHLATTER

L. J. GiLLespie E. R. Smita

J. A, Bearrie H, G. Burks, Jr.

N. B. CarteR
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COURSE SCHEDULLS
FIRST YEAR. All Courses (Except IV. Option 1)

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Chemistry 501, 502, 503......... 80 — 50 80 — 50 80 — 50
Descngtlve Geometry D171, 172 17 30— 0 30— 0 30— 0
English and History, E11, 12 30 — 50 30 — 560 30 — 50
Machine Drawing, Elem. D122 1"3 i 2 o 30— 0 30— 0
Mathematics M11, 12, 13, ..........000 30— 60 30 — 60 30— 60
Mechanical Drawmg TH O e s e 30— 0 i 14 o 0
Military Science MS11, l2 T8I, s Lol 30— 0 30— 0 30— 0
Physical Training PT1, 3 10— 0 20— 0 10— 0
Physics 8011, 8012, 8018...... ... .1 .. 40 — 50 40 — 50 40 — 50

Hours of exercises and preparation: 490 =2804210 500=2004210 400 =280+210

FIRST YEAR. COURSE IV. OPTION 1

Tirst Term Second Term  Th .1 Term

10 Weeks 10 Weeks 10 Weeks
Architectural History 4:411, 4'412, 4'413 20—40 20 — 40 20 — 40
Descriptive Geometry D171, 172, 173. 30— 0 30— 0 30— 0
Design I, 4'711, 4712, 4713, , ..... 70— 0 30— 0 40— 0
English and Hmtory [:11 12 d ........... 30— 50 30 — 50 30 — B0
Freehand Drawing 4'011, 4(112 41018, .. uns 30— 0 30— 0 30— 0
Prench LasT, LOB2, L8B3 . o s seince vamas tos 20 — 40 20 — 40 20 — 40
Mathematics M11, 12, 13, ... ... RO 30 — 60 30 — 60 30— 60
Military Science MS11, 12, 13, 1111100 30— 0 30— 0 30— 0
Perapsctwe‘l L e W) O KA T T il e 10 — 30 10 — 20
Physical Tralnmg 15 5 B s e e 10— 0 20— 0 10— 0
Theory of Architecture, 4 311 4312, 4* 313 10 — 20 10 — 20 10— 20

Hours of exercises and preparation: 400 =280 4210 500 =260 4240 400 =260 4230
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Civil Engineering — COURSE I
First year, Page 22. Description of Subjects of Instruction, Pages 66-163
SECOND YEAR ALL OPTIONS
First Term Second Term  Third Term

. g 10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 220, .. ...cvvivannian e ie i iy 80 — 60
Astronomy 1'12. .. ... a o 4 30—30 i O
Dcscnﬁcwe Geomet 60 — 45 W 9 it i
Eughs and Hxstory 30 — 50 30— 80 30 — 50
Geodesy 1'13........ - et o) 0 30 —30
Graphic Statics 1'39. oa 50 40—20
Map Reading and Topograp O Vv e s 30— 0
Mathematics M21, 22, 23. ... 30 — 60 30— 60 30— 60
Mechanism 2:02........ 30 —45 i 0 o s
Military Science MS21, 2 30— 0 30— 0 80— 0
Physics 8'021, 8'022, 8023 40 — 50 40 — 50 40— 60
Spherical Tngnnomet.ry 1'11 10 — 20 fa LA i
Surveying and Plotting 1'002, 1' 003 30 — A0 30— 0

Hours of exercises and prepar’Ltlon 5b(l]l==2."3f')+2i"l-] 500 =230 +270 500 =250 4250
REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and I‘opographu.Surveyng108................. ..... vessessnss 100 hours
Hydrographic burvcymg 160. .. 76 hours
Plane urver ng 1'07 T 100 hours
Railway Fieldwork ] 20, 80 hours

THIRD YEAR
OPTION 1. General
OPTION 2. Transportation Engineering

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2,21, 2.221..........,.. 30 — 60 40 — 60 G 0
Electrical Engineering, Elem. of 641, & 42 30 — 45 30—456 »y 0
Electrical Engineering Lnbumtory i Bb AR 0 v ol 20 — 30
Geology 12' ggl 1281 LE 8210 shaianaalh 30 —20 40 — 25 30— 30
Materials 1'43....... SO SO TOT I s 3 [ i 20 — 40
Political Economy Ec! )1 32. ARG ves 30—30 30 — 30 30— 30
Railway Drafting 1'231, 1'232. 60— 0 60— 0 e K
Railway and Highway anneenng 1211, 1° 212 30— 65 30 —30 Al &
Roads and Pavements 1'30, T ot g s 5 i 20— 20
Structures 140, .....00000s Ot R L i & e 40 — 80
Testing Materials Laboratnry 2 36, e 20— 10
General Study . Caarsaasans VA Ay n 30— 30 40-—3a0 30 — 30
Hours of exercises and preparation: 4‘3(} 2404240 480 =200+4-220 480 =210 4270

THIRD YEAR

OPTION 3. Hydro-electric Engineering

First Term Seum(l Term  Third Term

10 Weeks Weeks 10 “eeka

Accountl B R et o n e B G 40 — 50 At
plied echnmc& 2.21 2. 221 30 — 60 40 —170 & e
fctncal Engineering, Elem. of 6 Ll 042 ] 30 —45 30 — 45 355 5
Electrical Engineering Laboratory 6' RO O o 30— 30 e A
Geology 12'301, 12311, 12'321. . .......0. .. 30—15 40— 25 30— 30
Hydraulics 1'62...... S aTuikox abaalhiniala ata n e alaTel | an i B Fino 40 — 60
Materials 1'43. . ..o veirivesen v i ST a Vs 0 20 —35
Political Econom;\; Be81: 82,88 v i ey 30 — 30 30 — 30 30—30
Railway and Highway Eng, 1'214, 1'215...,. 20—40 20 — 30 i i
Structures Ld0. .o vvaasnnsiisnosnssos S W G T 40 — 75
Testing Materials Lahorntory A T A RS i s s 20—10
Ganaral B Y s R s s s vt e aisials oiatate ol /s LBi==8L) 30 — 30 30 — 30

Hours of exercises and preparation: 480 =210+ 370 480 =320 4260 480 =210+270

Students enrolled in the Reserve Officers’ lr.unmp Corps will elect as general studies the
courses in Military History and Policy of the United States, (GS08 and the course in Inter-
national Law GS3 to be taken during the third (or [J[elcr.lbl\ the fourth) year during the
time devoted to General Study.
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Civil Engineering — COURSE I — Continued

FOURTH YEAR
OPTION 1, General

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Bridge Design 1°531, 1'332, 1'533...... vesie 80— O 60— 0 70— 0
Engineering and Hydrauhc Lab. 264, ...000 .. Vou i 50 30 — 30
Foundations 148, , .. vveusviianeins ceves 10—15 Ser - v Sl o
Heat Engmeermg 2 40] ‘g wz 24087, .4 . 30—160 30 — 60 30 — 30
Hydraulic and "mmtary Dc‘il&,l‘l B T A o i i 30— 0
Hydraulic and Sanitary Eng. ['751, 1'7562, 1" 753 30— 45 30— 50 30 — 60
reiie e LT B e e e e e 40 — 80 T =T P O
Sanitary Science and Public Henlth B8 R s i (553 0 20— 0
Structures 1'491, 1'492, 1'493..,..... 40 — 80 50 — 100 30 — 60
‘Thesis, ., .. RGO i (70 40— 0 60— 0

General Study'. 4
Hours of exercises and preparation: 480 =200+4280 480 =240+240 480 =300+ 180

FOURTH YEAR
OPTION 2. (aandb) Transportation Engineering

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Bridge Design 1531, 1'532, 1'533........... 30— 0 60— 0 70— 0
(b) Chemistry of Road Materials 537....... .. Al 60 — 10 L s
Engineering and Hydraulic Lab, 2'64....... i s 11 a 30 — 80
ROUAAALIONS I E87 ; &i bl ianeiis sianicalierasisivivs 10—15 o o T e
Heat Engineering 2:461, 2462, 2403, ... ... 30— 60 30 — 00 30 — 30
Eb; Highway Dcslgnl-ﬁ ........... in e BT i AL 40— 0
b) Highway lmnspundtmn G e ANE i o s i 30 — 50
y(lrauhc: ) b b S R e I e 40 — 80 Vi RS A1 o
Rallway [)Ls:gn 1°262, 1° SO 5 50 40— 0 40— 0
R’ulway Lngmeeunﬁ 1'252, l b i o 20— 40 30 — b0
mlwuy and Higl nvny ngmel.rmg ) EL 7 30 —45 i 3 A 2
Structures 1°'401, 1'492, 1'403.............. 41 — 80 50— 100 30 — 60
(b) Testing of Ihghww Materials 1'31...... b - 16— 16 iy S
fRneRiE. sy OO AN B O OO O] e ) 20— 0 80— 0
General Study . ............ VSt T EO T e B iy N 30— 380 o I

Hours of exercises and preparation; $
(2a) 480 =2004280 480 =250-

+230 480 =310+170
(2b) 480 =200+280 430 =265+215

480 =310 + 170

FOURTH YEAR
OPTION 3. Hydro-electric Engineering

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Bridge Design 1'5631, 1'682 ... ............. 50— 0 60— 0 Tk 5
Central Stations 6 231, L 5 3 e 30— 60
Electric Tr.\nsml'ﬂ-lon ‘and ~ Distribution  of

Hnargy 0idd, L ) s olveisnaneinn s s casns 00== B0

Foundations A AR e G 10— 15 o - i T
Heat Engineering 2'461, 2'462, 2'463........ 40 — 60 30 — 60 30— 30
Report Writing E33., Sl atatalal ie ate/atntzis MaY ole o ar 30—30
Steam and Hydraulic SR S R B M s ] a1 i 40 — 40
Structural UEhlgll BB et n et e e R A%y an o hz 30— 0
Structures 1°491, 1'492. . ., .. ivvvisearsine 40— 80 50 — 100 i3 iy
‘Water Power Engineering 1'69, 1 70 1'71. 30— 060 30 — 60 80— 20
General Study s 5t 30 — 30 i Vs
e S o 2 g S aNLn =) 30— 0 60— 0

Hours of exercises and preparation: 480 =2054-275 480 =230+250 480 =300+ 180
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Mechanical Engineering — COURSE 1II
First Year, Page 22. Description of Subjects of Instruction, Pages 06-163
SECOND YEAR

First Term Second Term  Third Term

| 10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2:202. . ...... Sell s A o 40— 60
English and History E21, 22, 23. . 30 — 50 30 — 50 30 — 80
Forging 27801, 2802, .....00evvionnaies 30— 0 w— 0 et
Foundry 282, ........ o i 60— 0 alh i
Machine Drawing 2°12 , . ....c00 3 o o Al A 60— 0
Mathematics M21, 22, 28, .. .......0c0uees 30—60 30 — 60 30—60
Mechanical Engineering Drawing 2°10, 2'11.. 60— 0 30— 0 i 5
Mechanism 2°00, 2201, .. .....c0iiviiinen .. a0 —60) 30 — 60 i 3
Military Science M521,22,23...........4 . 30— 0 30— 0 30— 0
Pattern Making 2'84.....c000aviaanvivesss o a5 v NG 50— 0
Physics 8'021, 8022, 8'023......ccvvvvivinns 40 — 50 40 — 50 40 —
Barveying 1009555 sais o et shraass Ve 80— 0 o i i o

Hours of exercises and preparation: 500 =280+220 500 =280+220 500 =280+ 220

THIRD YEAR
First Term Second Term  Third Term
4 10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'212, 2:222, 2232, ,,.,... 40—60 40 — 60 30 — 30
Engineering Laboratory 2'002, 2'003. ...... AT i 20 — 10 20 — 10
Heat Engineering [ 240, 2'42, 244 .. ....... 30— 60 30 — 60 20— 30
241, 243, 2482..,,,... 20—10 20— 10 20— 10
Hydraulies 1°61, . ..o vuvrvivvaarriseneiis g 45 - Vi Ak 20 — 40
Machine Design 2702, 2703, ... 0ovvvuennns i o 30— 0 30— 0
Machine Drawing 2'13. . ....0000000000000s 30— 0 o ik T Ve
Machine Tool Work 2'88, 2'90........ ko e s 40— 0 40— 0
Materials of Engineering 2:302, 2:303. . . .. % & 20—20 20 — 20
Mechanism of Machines 205, . ......000000 30 —40 Wi, RS
Political Economy Ec3l, 32, 33. i aR—=80 30 — 30 30—30
Vise and Bench Work 2'80 ieies 40— 0 Wadl L Mo e
General Study. .. ...o0nuee 30— 30 30 — 30 30— 30

Hours of exercises and preparation: 480 =250 4-230 480 =200 +220 480 =260+220

Students enrolled in the Ordnance Unit of the Reserve Officers Training Corps will
register for M5343 (10-0) in the third term of the third year. Students enrolled in the
Reserve Officers’ Training Corps will elest as general studies the courses in Military History
and Policy of the United States, GSP8 and the course in International Law GS3 to be taken
during the third (or preferably the fourth) vear during the time devoted to General Study.
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Mechanical Engineering — COURSE II — Continued
FOURTH YEAR. (General Course)

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Dynamics of Machines 226................ 30 —40 He it iy i
Electrical anmeenng Elem. of 6'41, 6'42,,, 30—45 30—45 o 4
Electrical Engineering Laboratory 6' 8.1 S | LAY i's =5 A 30 — 40
Engineering Laboratory 261, 2'62. cve. 40—40 40 — 40 o [
General Engineering Lectures 276 ........, i = 10— 0 o e
Heal:Engme:nnngul 2452.......,.... 20— 30 20 —20 O
Hydraulic Engineering 1'68 , eanvenense B0—~48 I & i it
Industrial Plants 277, 278..... LR ST e 50 — 35 60 — 10
Machine Design 2'71, 272........, sarenny B0==0 60— 0 S
Machine Tool Work 292, ..., .. ceviene 40— 0 i i i il
Mechanics of Engmeermg 2:262, 2'268. ... .. vt S 20 —30 20 — 40
Power Plant Design 2'58. ... .........00004 i HA W A 60— 0
Testing Materials Laboratory 2" 361, 2'353... 20—10 20—20 15 i
GcnunlStudy ........ R DR RCROR 3% e ) 30 —30
THOsin oo 1n s Gl s Bl aie SATET PRt Rrite s e i o 120
Electwes‘ﬂ?& A GO AT OO 0 G, (10 s 40— 0 40
Hours of exercises and preparation: 450 =270 +210 480 =200+100 480

*In the second and third terms of the fourth year an elective, or electives, must be
taken by each student, these electives totalling 80 hours, The electives may be
chosen from the list offered by the Department of Mechanical Engineering, or other sub-
jects for which the student has the adequate preparation may be taken if approved by
the Department.

ELECTIVES OFFERED BY MECHANICAL ENGINEERING DEPARTMENT

First Term Second Term  Third Term

Automatic Machinery 2'7512, 2:7513 T o 20 —20 20 — 20

Fire Protection Engineering 3754 . s {Seo O;xlmn 3)
0

Heat Treatment 2'7562, 2'7503, 40— 0
Internal Combustion Etuzmeq 2'75 78 .4 7 20 — 20 20— 20
Locomotive Engineering 2'7582, 2' 7583. . A s 40— 0 40— 0
Mechanical Equipment of Bmlrhngs 2762 .. o 20—20 or 20-—20
Refrigeration % 7592, 27603

(See Option 4)
0 E it i 20 —2

wl) — ‘e ‘e

Steam Turbine Emgmeermﬂ 271

Mechanical Equipment of Buildings 2'752 may he repeated in the third term if a suffi-
cient number apply for the course.

ELECTIVE OFFERED BY DEPARTMENT Of MINING, METALLURGY AND
GEOLOGY

First Term Qerond Term  Third Term

Metallurgy of the Common Metals 3'402, 3403 .. .. 20— 20 20 —20

ELECTIVES OFFERED BY DEPARTMENT OFF CHEMISTRY
First Term Second Term  Third Terrﬂ

Apphed Chemistry 8342, . .o0vviiniennny, 20—20 or 20—20 or 20—2
1neerm€vChemlstry 5343 20—20 or 20—20 or 20—20

In ustrial Water Analysis 521 L " 30— 0 I o

Testing of Oils 5'361........ e 35— 5 or 35— 5 or 85— 5

ELECTIVE OFFERED IN AERONAUTICAL ENGINEERING

First Term Second Term T)11rr1 Term
Aeronautics 8592, 8'603. .. ........0 0000, Sl 0 30 — 30 — 30
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Mechanical Engineering — COURSE

Pirst Term
10 Weeks

Dynamics of Machines 225.. ... .......... 30 —40
Electrical Engineering, Elein. of 6 30— 46
Electrical Engineering Laboratory 6°8 L,
Engineering Laboratory 2'61, 2'62..,....... 40 — 40
General Engineering Lectures 2'76. ., ...... ol i
Heat Engineering 2'4561, 2'452. ... ......... 20— 30
Hydraulic Enginecering 1'68. .............. 30 —45
Industrial Plants 2'77. .. .. o A
Machine Design 271, 2'72 60— 0

Machine Tool Work 2'92. ..

2 40— 0
Mechanics of Engineering 2 1 s

Power Plant Design 2'68. ....,..... i "
'l‘estmgl Materials Laboratory 2'351, 2 20 —10
General Study .. oovveviseses it e e s 5
PHBKIS . <o ¢ aieiioainnnosenaosesosessiassmy
Professional Option. .o evvevrrenarescain

Option 1. Automotive.
Gasoline Automobile 2'792, 2'793
Automotive Laboratory 2'633
Heat Treatment 27562, ........,

Option 4.

Engine Design 2'732, 2'733. ...
Heat Treatment 2'7562 . .

Engine Design.

FOURTH YEAR. (With Professional Option.)

Hours of exercises and preparation: 480 =270-4-210 480 =200+-100

27

II — Continued

Sccnn-']- Turm. 4 Thi;? Term
10 Weeks 10 Weeks

Option 8. Textile Enginerring,.

Fire Protection Engineering 2754.. ........
Textile Engineering 2°69. . .

Option 4.

Refrigeration.

Refrigeration 27502, 2'7503
Refrigeration Luboratory 2

30 — 45 S
R 30 —40
40— 40 e
10— 0
20— 20
50— 36
60— 0
20— 10 20 — 40
o 60— 0
0 — 20 o L
L 30 — 30
e 120
40 110
480
20 — 20 20 — 20
e 30— 0
40— 0
40— 0 50 — 20
PR 40— 0
20 — 20 e
&g 80 — 30
20 — 20 30 — 20

20—-40
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Mechanical Engineering — COURSE II — Continued
FOURTH YEAR. Crdnance R. 0. T.C.

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Dynamics of Machines 2'25................ 30 — 40 o " o o
Elements of Electrical Engineering 641, 642, 80 — 45 30 —45 v .
Electrical Engineering Laboratory 6'85 e, L o 1 30— 40
Engineering Laboratory 2'G1, 2'62., 40 — 40 40 — 40 AT o
General Engineering Lectures 2°76. , e i 10— 0 i o
Heat Engineering 2'451, 2'452 . 20 — 30 20 — 20 o 2
Heat Treatment 27562, . , .. SelsT AT i A 40— 0
Hydraulic Engineering 1'68. .............. R o h i
Industrial Plants 2°77. .. ......,.. 50 — 35
Machine Design 2'71, 272......... 60— 0
Machine Tool Work 2'92. . ....covvvunvnnis 40— 0 % i o M
Mechanics of Engineering 2'262, 2263, ,.,,. .. .. 20 — 30 20 — 40
Ordnance Engineering 2:202, 2203, .,...... e e 30 —10 50 - 20
Power Piant Design 2'868. .. ............... v 0 o i 60— 0
Testing Materials Laboratory 2:351, 2'352,,, 20-—10 20— 20 D A
General Study................. N e ol o o tic 30 — 30
Thealgiiaig iy, O G O D G A A o va i v 120

Hours of exercises and preparation: 480 =270+4210 480 =280+ 200 480

Students enrolled in the Ordn.’lnce unit of the Reserve Cfficers Training Corps will in
i;pgral register for the above. Exceptions may be made in cases approved by both the
ilitary Science Department and the Mechanical Engineering Department,

ARMY ORDNANCE

This work begins with a summer session extending from July 5 to
September 27, inclusive. Subjects covered: Differential Equations, M72,
a course of two hundred and twenty-nine hours; Ordnance Engineering
267, this course extending through a period of three hundred and forty
hours.

Schedule for the Academic Year

First Term Second Term  Third Term
Chemical Laboratory 5804, 5805. .., ....... 60— 0 vy i 100— 0
Chemistry Lect.(Explosives) 5'801,5'802,5803 30 — 30 30— 30 30 — 30
Heat Engineering 2'4061, 2'462, 2-163 . ceve 80 —60 30— 60 30 — 60
Ordnance Engineering 2'681, 2'682, 2 L0 30—110 20 - 60 30 —-90
Theory of Elasticity 2271, 2272, ., . ....... 30—60 30 — 60 e T
Electrical Engineering, Elem. of, 6'431, 67432, 40 — 40 30— 30 s 1
Electrical Engincering Laboratory 0091, 6'92, .. il 80— 60 40 — 350
Power Laboratory 266 ,......... SR AR i | o ! 40 — 40

2204300 220 4300 270+ 250

Officers of the Ordnance Department, United States Army, taking
Course II Ordnance School at Watertown Arsenal, will take Gas Engine
Laboratory, 2'631, 195 hours, during the summer.
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Mechauical Engineering — COURSE II — Continued
ORDNANCE DESIGN, UNITED STATES NAVY — GRADUATE

First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks

Aircraft Armament 8 F}ﬁa. 8666 .iiunvinn Eiiat st e 20— 40 20 — 40
Bomb Sights (Sp.) M i RO oL R A i o7 . 30— 30
Dynamics of Maclnneq 2:25. . ey . d40—410 B Al o Wit
Exterinr Ballistics (Sp.) M74............... 20 — 40 P b - e
Gas ..ngine thomlury 2 0a R T G 40 —20 S AR
Heat Troatment 227862, . .. v vinensraensns o ol 40— 0 an o
Interior Ballistics 2685 . ... ..ivuvrrnrrn oo o N s 30 — 30
Machine Design 271, 272, ., .00 vrrrnnnrres 60— 0 60— 0 e Ty
Machine Design Adv. 2746..,.... OGROTINCH ey o h o) 120 — 0
Mechanism of Machines 2°05.............. 30—40 N 574 o 6
Phyaical Metallurgy 2:341. .. .covvvenrnrnnn 10— 10 10—10 10 — 10
Physical Metallurgy (Sp.) 2342, 10 — 10 60— 0 80— 0
Structural Design 1'52. . . Sollrpta ™ 1] 30— 0 4 S
Structures, Theory of 1I' 451, 1 . 20—40 30 — 60 i o
cory of Elasticity 2281, 2282, 2 . 30—90 30— 00 30 — 90
Theory of the Gyroscope L A T s % ) 20— 40

Hours of exercises and preparation: 480 =2104-270 540 =320+4220 580 =340 + 240
Research of 300 hours between June 15 and December 15 of following year,

TORPEDO DESIGN, UNITED STATES NAVY — GRADUATE

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Aero Engines 2'563. .. .....000nnrinniniinn . 0 [y 30— 0
Alternating Currents and Alternating Currunt
Machinery 6'45. case 30—60 RS o
Automatic Machinery 2' 75[2 27513, o s 20 —20 20 — 20
Design of Automatic M,m‘nncry 2063, et e e s o 100— 0
Dynamics of Machines 2°25.........00000., 30 —40 S 4 oE it
Dynamo Design (A, C.) 6252, ......... AL o 30 — 60 i e
Engineering Laboratory 261, 2062 ,....,.... 20—20 40 — 40 1 i
Heat Engineering 2'40, 2'42, A . 30—060 30 — 60 20 — 40
Heat Treatment 2:7662. . . .. ...ociviuiuauns UL N 40— 0 iR i
Machine .Ue:;lgn, Special 2741, 2 712 2'743.. 60— 20 60 — 20 60 — 20
Materials of Engineering (Sp.) 2 tiieanse 20—40 o Tt Bl o
Mechanism of Machines 2'05. ... ...00uus 30 — 40 SEa gL, T
Physical Metallurgy 2:341.......... coveses 10—10 10 — 10 10—10
Physical Metallurgy (Sp.) 2'342, ... venesss 10—10 60— 0 80— 0
Theory of the Gyroscope M&67......covvves .o i ¥ ot 20 — 40
Thermodynamics IT 5732, .. .0 uvrivnrrinns Ly e 20 — 20 o o
Torpedo (Special) 2865, .0 . vvvavsernrens e Seer e ) ia 30— 60

Hours of exercises and preparation: 540 =240 +300 540 =310+4-230 560 =370+190
Research of 800 hours between June 15 and December 15 of following year.

AUTOMOTIVE ENGINEERING — GRADUATE

First Term Second Termm  Third Term

4 10 Weeks 10 Weeks 10 Weeks

Automotive Design 27951, 2'7052, 27653 ... 00— 0 90— 0 90— 0

Automotive Engineering 2:'7041, 2:7042, 2'7043 20 — 60 30 — 60 30 — 60

Automotive Fuels 100031 . . .....0ieuniinnas 40 — 50 s 35 - fiv
Dynamics of Engines 2°2562...,............ o 543 20 — 40

Engine Testing 2:°634. .......... 60 — 40
Heat T'reatment 2°7563 . . .
Heat Treatment and Meta .lrurrmhv 685, . i
Maintenance and ﬂpur.num L A e 20 — 20
ManuZacturing Process VRATN frh 40 — 20
Motor Vehicle Testing 2635 Y A Al .
ey TS B R i O P O Tty A1 Oy APy ) 50 100

400 '110+IM| -)'.EU—ill”+1HD .'.nn-_‘mn+1oo

40— 0

60 — 20

80 — 40
200
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Mining Engineering and Metallurgy — COURSE III

OPTION 1. Mining Engineering
First Year, Page 22. Description of Subjects of Instruction, Pages 66 - 163

SECOND YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
30 — 50 30 — 50 30 — 50
30 — 60 30 — 60 30 — 60

English and History E21, 22, 23 ,
Mathematics M21, 22, 23 ........

Mechanism 202, ,,,,. 34 e AL 0 30 — 60
Mll:tar{ Science MS21, 21 g Lol 30— 0 30— 0 30— 0
Mineralogy 12:011, 12012 ciiiaesieaas B0—10 60 — 10 Py 3%
Physics 8:021, 8022, 8023......... ... ... 40 — 50 40— 50 40 — 50
8uehtnt1ve Analysts B0k G h ceveess 120—20 Ve [ e i

uantitative Analysis 512, 518, ........... 120 — 20 110— 10

Hours of exercises and preparation: 500 u'sm o+ lilt) 500 =3104100 500 =270 + 230

REQUIRED COURSES AT SUMMER MINING CAMP

Survey:n 1100 s A T s ST s winid e e el (SO0 HORES
Mining Practice 3'08, . ..vvvviveerinrenensnns O, O L N D 120 40 hours
THIRD YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2 "0 2'21, 222, ..., a0 30 —60 30 —60 30 — 60
Economic Geology 12°40..,..,,.. TalaTRalRiealst G A W % 50 — 30
Fire Assaying 8 .. 90—20 Ak AN
Forﬁfmg?ﬁl .......... : 3 LR 4 i A5 30— 0
Geoagy1230 1281, 1282 .0y, .. ssssssas H0—50 30 — 30 60— 30
Mining Methoda 3 011 3 012 3 013 ........ 60 — 60 50— 40 40 —30
Ore Dressing 3'21 G5 R PR 3 0 40—40 i
Ore Dressing Labontory 393 e e s 80— 20
Political Economy Ec31, 32, 33 ceesss 30—30 30 — 30 30 — 30
General Study. ....., OO W W) AR 1 ita 30 — 30
Hours of exercises and preparation: 480 =200 4220 480 ==.Z{|U +zzu 480 =270 + 210
FOURTH YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Elements of Electrical Engineering 6'41, 6:42. 30 — 45 30—45 22 o
Electrical Engineering Laboratory 6'85...... .. 14 o o 30— 40
Engineering L'\horqtory 2'606. Gl 17 ol 20 —20
Geology, Field 1233, .°...... . 40—20 ate s o
eat Engineering 2 41 20 —10 ar Va ab e
Heat Bngmzunng 2471, 30 — 60 30 — 60 Dela i
Hydraulics 1'64 a7 ot 30 — 50 AR LS
Metallurgy: Copper, Lead and % 75— 50 e U
Metallurgy: Iron and Steel 8'432 . 20 ~— 20 i 35 A e
Metallurgy: Gold and Silver 3 421, i o 60 — 25 AERE
Mining Economics 3071, 3'072 30— 30 0 — 30 A
Mining, Principles of 3 11. I . [ 30 — 30
Stationary Structures 1'44 e 2 30 — 60
Testing Materials Laborato i’ pes 20 — 10 o I
General Study 1 30 — 'SU 30—30
Thesis, ,...... Seriis 170
Hours of exercises and preparation: 480 = 21.) + ".ﬁ 480 = Z.SI) +25( 480

Students enrolled in the Reserve Officers' Training Corps will c]ect as genemt studies
the courses in Military History and Policy of the United States, GS98 and the course in
International Law GS3 to be taken during the third (or prefq.mb!y the fourth) year during
the time devoted to General Study,
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Mining Engineering and Metallurgy--COURSE III
OPTION 2. Metallurgy
First Year, Page 23. Description of Subjects of Instruction, Pages 65-168
SECOND YEAR
Same as for Option 1
REQUIRED SUMMER COURSES

Machine Drawing 2'14, 46 — 0
Surveying 1'001, 60 — 15

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Actotnting Be B0l b sl ma et 0 e b v 40 — 50
Applied Mechanics 2'20, 2'21, 2°22. . ....... 30 —60 30 — 60 30— 60
Electrochemistry 8'90. .. ......c00uvrnnnnss 00 30 Bl o 50 — 30
Engineering Laboratory 2'606.............. il i18 i i 20 — 20
Pire Assaying 3'81.. .. covuvncnenninsasneas 90 — 20 oy 0 it 0
Gas Analysis 581, ..., .cveiirnirirnneros e mn e e s 20—10
Heat Engineering 2'471, 2'472, . 30 — 60 30 — 60 o i

Heat Engineering 2'41, . ... Lo 20—20 o 37
Heat Measurements I 8'11 e g ravae S Aty 40 — 20 i o
Metallography 361.......,... AES o 80 — 20 i 55
Metallurgical Caleulations =t T 20— 10
Ore Dressing 3'23. . ......... h T 40 —40 o &t
Political Economy Ec31, 82, 30—30 30 — 30 30—30

Thermochemistry and Chemical Equ

O S raTh(s alera a8 3IaTa e Istara  mialelia s b /s lodieibisie s 30 — 60 W i s s a
L& T B b R e G R A e R s SO W RN 30— 30

Hours of exercises and preparation: 480 =230 4-250 480 =250 4230 480 =240 4240

REQUIRED SUMMER COURSE
Plant Visits 3'60 30— 80

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Wecks 10 Weeks
Elements of Electrical Engineering 6'41, 6:42, 30 — 45 30 —45 i i
Electrical Engineering Laboratory 6'86 i Tt s AT 30 — 40
Forging 281, . .coovrevsras i A 30— 0
Foundry 2'831. . 40— 0 o i % T
Hydraulics 1'64. ......... AL i 30 — 50
Metallurgy [ (Copper and Lead) 3'41 .. 160 — 60 = o
(Iron and Steel) 3'431,,...... 35 — 50
or
(Copper and Lead) 8'411,..... 90 — 50 il G
(Iron and Steel) 3'43......... 105 — 60 B b
Metallurgy (Gold and Silver) 3'42.......... 00 A0 110 — 35
or
(Gold and Silver) 3'421,...... Ao ) 60 — 25
(Iron and Steel) 3:433........ T 560 — 10 d T
Metallurgy, General, Zinc and Minor Metals
O IO IR SO ST Gate gy i, Ly 50 — 50
Mining, Elements of 3'05.........0000enen. 4 Vi 30 — 30 S 0
'I‘e,zﬂ:mg1 Materials Laboratory 236 . ........ e 20— 10 A 5
Genera! IStudy ........................... 30 — 30 30 — 30 30 —30
*Professional Elective . .....coveuieiiianis. 6 i e G0 60
LB 000 o'h s avinabeieaielsieTs bd ae bR e ain bl v + in 30 160
480 =205+ 185 480 480

*Professional Electives may be chosen in Geology, Machine Tool Work, Vise and Bench
Work, Metallur% , etc. ]

Students enrolled in the Ordnance Unit of the Reserve Officers’ Training Corps will
take 8.56 and register for MS343 (10-0) in the third term of the third yvear. Students
enrolled in the Reserve Officers’ Training Corps will elect as general studies the courses
in Military History and Policy of the United States, GSO8 and the course in International
Law GB53 to be taken during the third (ur preferably the fourth) year during the time
devoted to General Study.
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Architecture — COURSE 1V

OPTION 1. Architecture
First Year, Page 22, Description of Subjects of Instruction, Pages 66-163

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 weeks

Applied Mechanics 2:204, 2'214, 2:'224.,..... 30—50 30-— 50 30 — 80
Architectural His .tory 4 421, 4'422, 4* 423 10—20 10 — 20 10 — 20
Design 4'721, 4722, 4723 110— 0 110— 0 150— 0
English and l-Ilsmry E21, 23" 30 — 50 30 — 50 30 — 50
Freehand Drawing 4'021, 4 022 4'023....... 40— 0 40— 0 40— 0
Bronch LTLL LTIRL o1 svvniv covonivin i ioss 20— 30 20 —30 5 i
Military Science MS21, 22, 23 .......... vee 30— 0 30— 0 30— 0
Office Practice 4'212, 4'ld e o) i 40— 0 40— 0
Shades and Shadows 4'11. .. .......ovinunn, 30— 10 7 e, A v
Theory of Architecture, 4'321, 4'322, 4'323.,, 20— 0 20— 0 20— 0
Water Color 4'081, 4'062, 4063, ,.......... 20— 0 2U— 0 20— 0

Hours of exercises and preparation: 500 =340 + 160 500 = 3 5041 30 400 =370+120

REQUIRED SUMMER COURSE
Office Practice 4'214, 100 — 0

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Building Construction 4'80...... 20 — 10 e o i e
Constructive Design 4'811, 4'812 , 60— 0 90— 0 e W
Constructive Design 4'823 | ny 4y it 40— 0
Design 4'731, 4'732, 4'733 . ..... 150 — 0 200— 0
European Civilization and Art 4:4061, 4462,

A e Rl e e (s Wkl vivees 30—40 30 —40 30 — 40
Freehand Drawing 4'031, 4 053 4088 0. 40— 0 40— 0 40— 0
Morlellmg 4'071, 4'072, HJ e 30— 0 30— 0 30— 0
Political hmnnmy Ec3l, 32, 33, 30 — 30 30 — 30 30 — 30
Theory of Architecture, 4 331, 4 dd.!. 1 ey 20 —20 20— 20 20—20

Hours of exercises and preparation: 480 =380 4100 480 =300+ 90 480 =300+ 90

FOURTH YEAR

llrhl Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Architectural Humanities 4'63. . .. ......... e v A 10 — 20
Design IV 4'7T41, 4742, 4743 . . ............ 256— 0 285— 0 300 — 0
European Civilization and Art 4471, 4'472,

e e e P e Ay veees 30-=40 30 —40 30 — 40
Freehand Drawing 4'041, 4'042, 4* 01.5 ....... 60— 0 60— 0 60— 0
History of Renaissance .‘\rt 449 . civss, 10—20 o o / iy
Landscape Architecture 4'61, .., .,......... 10 — 20 V 4 o
Philosophy of Architecture 4* 511, 4'5 10— 10 10 — 10 " o
Professional Relations 4221, 4:222, 4 10— & 10— 5 10 — 10

Town Planning 4°02. . ... .. ..000eer.. M i 20— 10
Hours of exercises and preparation: 480 =385+ 05 480 =415+ 65 480 =410+ 70
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Architecture — COURSE IV — Continued

OPTION 2. Architectural Engineering*
First Year, Page 32. Description of Subjects of Instruction, Pages 66-163
SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'203, 2:215. BLelatatu ey a T 1 e 40 — 80 40 — 80
Architectural History 4'411, 4° 412, 4413, 20—4d0 20 —40 20 — 40
Building Construction 4'80., . ... .......... . 20—10 i
English and H::.tory E2i, 22, 23 , 30 — 50 30 — 50 30 — 50
Foundry 2:832.,...,., i = 20— 0 o o
Geology of Materials 12 48 % 4 7 h D 20-—40
Mathematics M21, 22, 23. 30— 60 30 — 60 30 — 60
M|11t1r Science MSZl 22,2 30— 0 30— 0 30— 0
tactice 420, ... ... O sves BO— O o s N a5
PhygxcsS{J"l ) PR e nibiaipinibbieiatarn S0 == 50 40 — 50 0 37
Structural Dr.nvmg A0B Y s e eals ol TN T o T e 50— 0
Surveying 1'02...... SR RO TE YRR e ST s i 1) S 50 b

Hours of exercises and preparation: 400 =280 4210 490 =210 4280 400 =220 +270

THIRD YEAR

First Term bccnnd Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'225. . ....0vuviinnenss 40 — 80 e
Architectural History 4'421, 4422, 4'-123 ..... 10 — 20 10— 20 10 — 20
Color and Acoustics 8'06. .., .. .ovrrrvner.s o R 10 — 10 A At
Electric Wiring of Buildings 638 . A oo i 10— 20 o (]
European Civilization and Art 4'461, 4462,

4'463 , Y S L B U S viseess d0—40 30 —40 30 — 40
Mitarialni sl s e I A A7 at i 2 20 —40
Persnnolive d 192 s e e TR o i 10 — 30
Political Economy FEc31, 32, 33........... . 30—30 30 — 30 30 — 30
Report Writing E33. P AN o 30 — 30
Structural Demgn 4 Jll 4 ‘HE. ni ’) 140 — 0O 110— 0 80 _— 0
Structures 140 Vs ol L)} W 40 — 80
Theory of Pl.mnm;, e 73! 4 :32 4783 . 60— 0 60— 0 60— 0

Hours of exercises and preparation: 480 =3104+170 480 =300 +180 480 =270 4210

FOURTH YEAR

Pirst Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Business and Patent LawGS4. ... ovuvvnnnn o0 s 57 ] 30— 80
Concrete Design 2'392, 2/393......... stszea\l oia g Al 100— 0 80— 0
Engineering Laboratory 2°607......... L T e ) 49 10— 0
Estimating 4'26. .. ....000004s didnnae s 10==20 PN ) Vel e
Foundations 148, .. ...ccovviaiiinnninane. 10—15 s R
Hydraulics 1'63. ...... OB TS e T 20— 40 s AT
MAteRIA IR 1B S e e o e s v 58 od - 20 —40
Mechanical Equipment of Buildings, mn.ltul: |g

Steam and Heat and Venul.:l:un 2 ESTRMNNL ay e o B 40— 40
Fhlloso]phy of Architecture 4'511, 4°'512.. ..., 10 —10 G e
Photoelasticity 844 ....... 3 o 0—20
Professional Relations 4-321, 4'222, 3 10— 5 10— 10
Sanitary Science and Public Henllh il i il 20— 0
Structural Design 4'021, 4'922 .., .....c0n.. 135— 0 E
Structures 1401, 1'61. .. ...ovviinenn. it 50—100

Testing Materials Laboratory 2'37 20
Testing Materials Laboratory (Concrete) 2'38 30 — lU Rt il A
Thesis. . ... 558 5 e n bid 0/aln wbheare AT e e A i 120— @

Hours of exercises and preparation: 480=3154105 480=3254155 480 =340+ 140

*Definition adopted by the Aaeocmtlon of Collegiate Schools of Architecture, May, 1921.

Architectural ngm.ee:mg E‘-"»Enll ally an engineering course, giving :’umhmentu] and
comprehensive training in em,nneermg and mc]urﬁng sufficient frepar;mon in Architecture
to put the student in full sympath { with the ideals of the Architect but with no attempt
to give him facility in Architectural Design."
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Chemistry — COURSE V
First Year, Page 22. Description of Subjects of Instruction, Pages 66 ~ 163

REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis §'10, 210 — 30

SECOND YEAR

First Tcrm Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

English and Histnry E21,22,23 ........00. B30—50 30 — 50 80 — 50
Language.,....., e o aabrnt e s () 40 —40 40 — 40
Mathematics M21,22..... .. .. e e annee, G0 =80 30 — 60 ab sk
Military Science M"s?l BRLOR e ASsG 30— 0 30— 0 30— 0
Physics 8'021, 8022, 8§ GodMEI 0 N 40 — 50 40 — 50 40 — 50
Qunntnunva Analysis 5'12, 518, 5'14..,.... 110 —20 110 — 20 110 — 28

ons

I\?:neraia 1BOBL v s ea b i s e i 70— 15

. General Biology and Bacteriology 720, il O o i 70 —15

Hours of exercises and preparation: 500 =280+220 500 =280+220 500=320+180

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Wee!
Chemical Library Tuhmquc 5192, Stk 10 — 20 i o
Chemical Literature 5191, . .....covavvinns 30 — 45 o0 B 5 th
Chemical Prin. I 5651, 5 (552 653, . sesn  D2— B8 52— 58 52 — 58
Gas Analysis 531........ Hacals ibtarase’e e miase o b 4 B0 =10, i R X T
Maetallography I 5'41. 40— 20 o )
Orgnm(‘ Chemistry [ 5511, 5 .J[ a2, "B513. 40— 30 40 — 30 30 —25
wnic Chemistry Lab. 6561, 5562, "“'(;3 w— 0 90— 0 145— 0
flt](.ﬂl Economy Ec3l1, 32, 33. veres 30—30 30 — 30 30— 30
Gpecml Methods and Instrurncut‘i B0 1 G i Vs 30 — 20
neral Btudy’ i cna s sieanevesasase. 807230 30—30 30—30

Hours of exercises and preparation: 480 =277 +203 480 =202 4188 480 =317 4 163

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

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

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

Students enrolled in the Ordnance Unit of the Reserve Officers Training Corps will
register for M5343 (10—0) in the 3d term uf the 3d year.

tudents enrolled in the Reserve Officers’ Training Corps will elect as general studies

the courses in Military History and Policy of the United States, GS08 and the course in
International Law GS3 to be taken during the third (or preferably the fourth) year during
the time devoted to General Study.
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Chemistry — COURSE V — Continued

FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Chemical Principles 1T 567.........0.0... 40 — 60 i il O
Colloidal Chemistry 509, . . . . ol i 20—20 ) ol
History of Chemistry 5:03. , ... LA TS O A o 30— 30
Industrial Chemistry 10°21, 10'22, 10°23 . ceee 40 —40 40 — 40 20—20
Inorganic Chemistry 1T 5062, 5063, .. ... .. X A 20— 20 20—20
Recent Developments in Science 5041, 5042, 10— 0 10— 0 o 30
Research Problem 580, . .00uesvrn.,,. veees 160—20 b be Al o
Thesis 505...,,,... S I e O TR A e S s 150 — 20 200— 0
Thesis Reports 5'06......,... OO IO MR U bl 53 a % 20— 10
General Study . ....... RSO Ity ML N e 30— 30 SN
2504120 70 4130 200 4 80

Elective Subjects . ., ., TR R 300 hours for the year

Hours of exercises and preparation: 1440 hours for the year

Ordnance R. 0. T. C. Students are expected to take as an elective 5'502, Chemistry of
Povgdci' and Explosives in 1st term of the fourth year, unless they have already had “the
equivalent.

ELECTIVE SUBJECTS

Chemistry of Foods 5251, ....... SO B A any term 50 — 16

ood Analysis 5'26........... Tl st any term 60 — 0

Optical Methods in Chemical Analysis 629 . .any term 30 — 20

Testing of Oils 536, ..,.......... AT R 4 ety any term 30 — 0

Proximate Analysis 530, .,,........... «oiany term 90 — 30
First Term Second Term Third Term

Chem. of Powder

and EIIﬂOS. 5'602 30—30
Theoret. Phys.I 8231 30—60 Theoret.Phys.I 8232 30—60 Theoret. Phys. 1 8233 30—80
El Elec. Eng. 6140  30—10 Elec. Eng. Lab. 6'85 30—40 Heat Meas. 8'11 50—40
Mathematics M36'1 30—60 Mathematics M50  80-—60 Mathematics M36'3 30—60
Metallurgy 3'41 160—60  Mathematics M36:2 30—60 Metal, of Common Metals
Meta]lurgy 3431 35—50 Metallurgy 3'4 110—35 3493 20—20
Biochemistry 7271 80—60 Metal. of Common Metals
lmfb(rlllwm. ab, 3492 20—20

i)

00—20
Optical Crys. 12211 50—20

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

Graduate courses in Chemistry may be elected with the consent of the instructors in
charge of the several courses.
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Electrical Engineering — COURSE VI

First Year, Page 23, Description of Subjects of Instruction, Pages 66-163
SECOND YEAR

First Term Second Term  Third Term

) 10 Weeks 10 Weeks 10 Weeks
A{)phed Mechanics 220 . vuavesaioiiasias ol N ) 30 — 60
Electrical Engmeerin%. Principles of 6'00. ... .. e 1 50 — 70
English and History 1521,22,23. . .......... 30 — 50 30— 50 30 — 50
Foundry 2'83...... e L A A 30— 0 T A N A
Machine Drawing 2'12. . ... SN AR Ve SRy 60— 0 et e
Machine Tool Work 289, ... .....0.00vues 0 e 60— 0 AU
Mathematics M21, 22,23, ...,....... Vs B0=—00 30 — 60 30— 60
Mechanical Enﬁineerlng Drawing 2'10...... 60— 0 s 1 o o
Mechanism 200, 2101, .. ...0coivnaiiaiinin 30 — 60 30— 60 A &
Military Science MS21,22,23. ............ 30— 0 30— 0 30— 0
Physics 8021, 8022, 8'023... .. vvvvvinines 40— 60 40 — 50 40— 50
Vise and Bench Work 2'87............... . 80— 0 o sin Gon

Hours of exercises and preparation: 500 =280 +220 500 =280 4220 500 =210 4200

REQUIRED SUMMER COURSE
Surveying 1'001, 60 — 16

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'21, 222, ., . 30—60 30 — 50 23 i
Electrical Engineering, Pr. of 6'01, 6'02,6'03, . 40—60 40 — 60 40— 00
Electrical Engineering Laboratory 6:70, 671,

A e e 1o ok stocut e Ion sy e 4] oiie Sek sita il aval weedudy eheya (ale 25 —25 50 —40 50 — 40
Heat Engineering 250, 2'51, 2'62........... 30—860 30 — 680 30 — 60
Mathematios M35, . oiiana i 30— 60 e o ot e
Political Economy Ec31,32,33..,......... 30— 30 30— 30 30— 30
General Study . . ...... GBI OO G O DO e 7 il 30— 30 30—30
Appiied Mechanics (Kinetics) 22 \

pplied Mechanics (Kinetics) 2°24.......... L
Stationary Structures I'd4......... el v [ i LS 0750

Hours of exercises and preparation: 480 =1854205 480=2104270 480 =210+270

Electrical Communication Option

This option offers opportunities for the study of the principles of electric communica-
tion; f.e., telephony and telegraphy, both with and without wires, to students who desire
to prepare themselves for those fields of industrial service.

In preparation for this option Electrical Engineering students must have successfully
completed the first two years of undergraduate studies (Cowisz VI) at the Institute, or
their equivalent and must secure the approval of the head of the department.

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanies 2'21, 2°22. .. .. ...v0000s 30—60 30— 50 o o
Electrical Comm. Pr, of 6:301, 6:302, 6:303 . 30— 60 30 — 60 30 — 60
Electrical Engineering, Pr. of 6:01, 602, 6:03. 40— 60 40 — 60 40 —80

Electrical Engineering Laboratory 6°70, 6°71,
672 ... cnssinsns 2D —28 50 — 40 50 — 40

Mathematics M35.......... . 30— 60 FHL AT 5
Political Economy Ec31, 32, 33. .. . 30—30 30 — 30 30— 30
Vector Analysis M77 . ....... G 5 30 — 50

General Study . ... ...0ene.ss el AR B (TR 30 — 30 80 — 80
Hours of exercises and preparation: 480 =1854205 480 =2104270 480 =210+270
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Electrical Engineering — COURSE VI — Continued

FOURTH YEAR
First Term Second Term  Third Term
i 10 Weeks 10 Weeks 10 Weeks
Electrical Engineering, Pr. of 6:04, 605, 6:0v. 60 — 80 60 — 70 60 — 80
Electrical Engineering Laboratory 673, 6:74. 70 — 50 70 — 50 liep o
Enﬁmeeijmg aboratory 2'605......... ceeen 40—30 e e s oo
HT{ raulics 1'651, 1'652. . ..., ....... verees 20—40 20 — 40 G i
SRING e IO S POV O LN e ot iy 20— 0 180— 0
QeNRRLBENAY . ol coi i ra e e e 30— 30 30 — 30
Professional Electives. . ......... et as vl 80 —60) 30 — 60 30 — 60

Hours of exercises and preparation: 480 =220+260 480 =230+250 480=310+4170

Electrical Communication Option
FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Elec. Comm. Laboratory 6'331, 6:332, 6'333 . 80 — 40 30 —40 30 —40
Elec. Comm. Prin. 6'311, 6:'312,6:313 ....... 30 — 60 30 — 60 30 — 70
Electrical Communication, Prin. 6°322, 6323, ., i 20 —40 20— 40
Electrical Engineering, Principles of 6'04 . 60—80 24 e i i
Electrical Engineering Laboratory 6'73, 6'74. 70 —50 70 — 50 iy 5
Electromagnetic Theory 8252. .. .......... Lo o) 20 —40 ol b
Electromagnetic Wave Propagation 8253 ... .. i o by 20 —40
LT T S R R T A Lt A A 20 160
General Study....... O LR e PO OO, 30— 30 30—30 O )
Hours of exercises and preparation: 480 =220 4260 480 480

Students enrolled in the Reserve Officers' Training Corps will elect as general studies
the courses in Military History and Policy of the United States, GS08 and the course in
International Law GS3 to be taken during the third (or preferably the fourth) year during
the time devoted to General Study.
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Electrical Engineering — COURSE VI-A (Co-operative Course)
Description of Subjects of Instruction, Pages 66-163

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

or the squivalent.

GROUP A
SECOND YEAR

First Term
10 Weeks
At M,I. T.-—Both Options

Applied Mechanics 2°203, , .,

English and History E21, 2 30 — 50
Machine Drawing 212. ... 60— 0
Mathematics M21,22,......... 30 — 60
Mechanical Eng‘ineering Drawing 60— 0
Mechanism 200, 201, .. ...o.ou0.n. 30 — 60
Military Science MS21, 22 30— 0
Physics 8'021, 8'022...,.. A EATF [ 40 — 60

MANUFACTURING OPTION (1)
At General Electric Works

Electrical Engineering, Principles of 6°101..., .. o
English (Contemporary Literature) GS44'4., ., 36
Manufacturing Practice 6'811 (Machine Shop

Training Room, Assembling and Inspecting;

Lectures on Manufacturing Methods)..... ..

PUBLIC UTILITY OPTION (2)
At Edigon Plants
Electrical Engineering, Principles of 6'101.... .. ..
Engh:sh (Contemporary Literature) GS44'4 .. ., .,
Public Utility Practice 6:621 (Electrical Engi-
neering Office or Maintenance of Line
Department) . vovvevrersnssrseerssrssnaes

At Boston Elevated Railway

Electrical Engineering, Principles of 6:101.... ,, ik

English (Contemporary Literature) GS 44'4 . 3

Public Utility Practice (Transportation De-
partment) 6'621,.,..,..... Ve st a Ay g ah

At Stone & Webster

Electrical Engineering, Principles of 6:101 . ..
English (Contemporary Literature) GS 44'4 .
Puﬁblﬁié:l Utility Practice (Drafting Office)

Third Term
Second Term Mar. 23-
10 Weeks Jhlne 27
14 Weeks
40 — 80 Gt o
30 — 50 ao oo
30 — 60 R
30 — 60 BIE
30— 0 i 1%
40— 50 o 56

(i 20 — 40
. 20 — 40

48 hours
Vi per week

) ve 20 —40
20 — 40

48 hours
per week

20 — 40
20 — 40
56 hours
per week

48 hours
per week

GROUP B
SECOND YEAR

Tfirst Term
At M. I. T, 10 Weeks
Arpllqd Mechanics 22203, .. ......000 00000 b ey
Electrical Engineering Laboratory 6'69.....,
Electrical En ineerin{. Principles of 6:00., ...
English and History E21,22,23............
Machine Drawing 2'12. . . coovviviniienanns 60— 0
Mathematics M21,22,23.............,.... d0—60
Mechanical Engineering Drawing 2'10...... 60— 0
Mechanism 200, 201, . .oonvinieiivinais, 30— 60
Military Science MS21, 22, 2: 30— 0
Physics 8021, 8022,8023.,......... ..... 40 — 50

30— 50

Second Term  Third Term

10 Weeks 10 Weaks
40 — 80 -
30 5 50 — 40
i n 50 -— 70
30 — 50 30 — 50
30 — 60 30 — 60
30 — 60 G
30— 0 30— 0
10 — 50 40 — 50
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COURSE VI-A — Continucd

GROUP A
THIRD YEAR

Summer Term First Term Second Term  Third Term
M. I T. June 23- Oct. 6~ Dec, 20— Mar. 25-
All Options Sept. 6 Dec. 20 Mar. 21 June 6
Elsctrical Engineering, Prin,
of 6'11, 613, 6'03 50 — 70 40 — 60 40 — 60
Electrical Engineerin
oratory 6°60, 676, 6'76... 50—40 60 AN R 00
Applied ~ Mechanica 2213,
2'323.. GO T 30 — 60
English and History E23.... 30 —50 i i
Mathematics M23, M35, , 30 — 00 30 — 60
Military Science M523 30— 0 e vie
Physica 8'023 » . 40 —50 G vt
Heat Engineering 2'50, 2'51. ., e 30— 60
Politncl?%conomy Be81,382, .. ..
Electron Theory 8211 (Op-
HEN) i e SEeyTale b At ire R e b
General Study (Option 2)... .. ..
M ACTURING OPTION (1)
t General Electric Works

Electrical Engineering, Prin.
of 6132 TAR A a] e K s 20 — 40
English  (Business Corre-
spondence) GS44'2 W % A4 20 —40
Manufacturing Practics 67612
(. ture Winding, Draft-
ing and Design; Loctures on 48 hours
mnu.hcturing Methods), ) » { per week

PUBLIC UTILITY OPTION
At lants

son Plan
Electrical Engineering, Prin.
of 6°133........ i T 20— 40
English  (Business Corre-
spondence) (GS544'2 o Ve = oF 20 —40
Public Utility Practice 6'622
Maintenance of Lines or 48 hours

2

lec. Eng. Office),....... i - per week

At Boston Elevated Railway
Electriacal Engineering, Prin.

English s
spondence) GS44'2 . e o A 20 —40
Public Utility Practice (Trans- 56 hours
portation Dept.) 6'622..,, . (51 5] per week

At Stone & Webster
Electrical Engineering, Prin.
ot eaady il . 20 — 40
English (Business Corre-
spondence) G544'2 v o . 20 — 40
Public  Utility  Practice 48 hrs,
(Drafting Office) 6'622.,, .. A P . per week
September 7-October 5, inclusive
Vucation { Pecember 21-December 28, inclusive

20 —40

une 7-June 28, inclusive
eceas April 20-22, inclusive

Students enrolled in the Reserve Officers' Training Corps will elect as general studies the
courses in Military History and Policy of the United States, GS08 and the course in
International Law GS3 to be taken during the third (or preferably the fourth) year during
the time devoted to General Study.

Students enrolled in the Ordnance Unit of the Reserve Officers’ Training Corps will be
placed in Group A, and will register for MS343 (10-0) in the third term of the third year.
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COURSE VI-A — Continued

GROUP B
THIRD YEAR

Summer Term

Oct
MANUFACTURING OPTION (1)

At General Electric Works

Accounting Ec53.

Electrical ngmecrmg '(Dir.
Cur. Mach. and Alt, ur)
6111, 6:112, 6:131.

Erﬁflish: (Development of
hought) GS44'3, . . .,
Manufacturing Practice 6:611
(Machine Shop Training
Room, Assembling and
Inspecting; Lectures on
Manufacturi Methads
Manufncturlr% ractice '
(Armature Winding, Draft-
ihr’?fmd Design; Lact ires on
anufl(tunng Methods) .
Manufacturing Practice 6613
(Foundries, Standardiza-
tion, Laboratory and Meter
Tosting) « csevinonniians 0

PUBLIC UTILITY OPTION
At Edison Plants

Accounting Ec53 .

Electrical ngmeerm "Prin.
of 6°111, 6:112, 6'1

En, hi'-h ((_ummittee Work]

En llsh (Devclopmcnt of
'fhuu 4'3. . 0000 :
Public tl.l'l!.y Pructu_e 6621,
6'622 (Elec, Eng. Offices
or Maintenance of Lines
Department). . .o.o0vvu.s
Public Utility Practice 6'623
Steam eneration and
lectrical Installations or
Electrical Generation, Sales
and Supply Dept.).......

At Boston Elevated Rallway

Accounting Ec53..,....,..
Electrical Engineering Prin.
of 6:111, 6'112, 6131 ,
Enéhsh (Commlnee Work)
I:n_Fth (Dt‘velopmcnt of
hought) GS44°'3....... .
Public Utility Practice 6621,
6:622, 6'623 (Transporta-
tion Department, Surface
Lines, Track Department,
‘Wireand Conduit Division)

June 2‘3« Oct, 6-
Dec. 24

20— 40 20 —40
20 — 40
20—40 o

48 hours
per week o ik

48 hours
e s per week

20 — 40 20 — 40
e . 20 —40

48 hours 48 hours
per week per week

20— 40 20—40
20 — 40
20 —40 it E

56 hours 56 hours
per week per week

(Continued on page 41.)

First Term

Third Term

Mar, 23-
June 27

20 — 40

20 — 40

48 houra
per week

20 — 40
20 — 40

48 hours
per week

20 — 40
20 —40

48 hours
per wesk
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COURSE VI-A — Continued
GROUP B
THIRD YEAR — Continued
S::;mer Term i“irst Term Second Term  Third Term
Ju‘g\ 234- ?.;:t. 'jz-i an. 51—4 Mar. 23-
13 pC, & i 2
PUBLIC UTILITY OPTION = i b
@) (Continued)
At Stone & Webster
Accounting Ec53 ......... i 35 20 —40
Electrical Engineering, Prin,
of 6'111, 6'112, 6:131..... 20— 40 20— 40 20— 40
English (Committee Work)
) b B D R e 20 — 40
English (Development of
ought) GS44'3........ 20 —40
Public tility Practice,
§)Drnfti.n Office, Statistical
egt.. ngincer, Dept.,) 48 hours 48 hours 48 houra
6:621, 6:622, 6:623....... per week per week per week
At M. I, T. — Both Options
Applied Mechanics 2'213, . . 30—20
Electrical Enginecering (Alt.
Gurs) 8108 v s 40 — 60
Electrical Engineering Lab-
oratory 6'78.. ..., 00000 60
Heat Engineering 2'50 30 — 60
Mathematics M35. . .. ve 30 — 60
Political Economy Ec3l. ... 30 —30

B.me 1-June 22 inclusive
Vacation
March 15-March 22 inclusive

ecember 25-January 4 inclusive
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COURSE VI-A — Continued
GROUP A
FOURTH YEAR

Summer Term
June 23-

Oct, 4
MANUFACTURING OPTION (1)
At General Elecaic Works

Accounting Ec63.,........ 20 —40
Blectrical Engineering, Prin.
of 6141, 6°1562.......... 20 — 40

English  (Business Corre-
spogdence) GS44'2 . ... .. a
Mgnufacturing Practice 6'613,
0'614 (Metor Testing,
Motor, Transformer and 48 hours
Turbine Testing)........ per week

PUBLIC UTILITY OPTION (2)
At Edison Plants
Ac(‘ountinE G RA il s 20 — 40
Electrical <nilnaering. Prin.
of 141, 6'182.......... 20—40
English  (Business Corre-
spondence) G544'2 . .....
Public Utility Practice 6623,
6'624 (Steam Generation
and Electrical Installations
or Electrical Generation 48 hours
Sales and Supply Dept.).. per week

At Boston Elevated Rail-

way
Accounting Ecb3.......... 20 —40
Electrical Engineering, Prin.
of 67141, 6152, ......... 20 —40

English  (Business Corre-
spondence) GS44'2 . ... ..

Public Utility Practice (Sur-
face Lines Track Depart-
ment and Power Depart- 56 hours

ment) 0'623, 6°024....... per week
At Stone & Webster
Accounting E¢63. ... 000000 20 —40
Electrical Engineering, Prin,
of 6:141, 61562, . ve 0 enes 20 — 40

English  (Business Corre-
spondence) GS44'2 ...... e
Public Utility Practice (Power
Plant Construction and 48 hours
Operation) 6:623, 6:624... per week

AT M. I, T. — All Options
Electrical Engineering, Prin.
of (Transmission and Ad-
vam;sd. Theory) 6°15, 6706
Electrical Engineering Lab.
A I
Heat ngineering 2.52. . ...
Political Bconomy Ec33. ...
Stationary Structures 1°'44..
Engineering Lab. 2'605.....
Hydraulics 1'65. .. .. 0.....
Testing Materials Lab, 2'366
Electron Apparatus 8212
(Option 1) .4 evernarraes
General Study (Option 1)...
General Study (Option 2)...

First Term
c

Dec. 26

60 — 80

50
30 — 60
30— 30
30— 50

40— 20
30— 80

December 21-December 28, inclusive

Vaoation [ une 1-June 22, inclusive
ecess April 20-22, inclusive

Second Term

Dec. 20-
Mar. 21

20— 40
20 —40

48 hours
per week

20 — 40
20 —40

48 hours
per week

20 — 40
20 —40

50 hours
per week

20 —40
20 —40

48 hours
per week

Third Term
ar. 25-
June 6
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COURSE VI-A — Continued
GROUP B
FOURTH YEAR

Summer Term First Term Second Tarm  Third Term

June 23— Oct, 6~ an, 5- Mar. 23-
Sept. 6 Dec. 24 ar, 14 June 27
At M, I. T. — All Options
Electrical I:ngmccnng. Prin,
of 6:14, 605, 40 — 60 1o b 60 —80 o |y
Electncal anmcermg Lab,
i T o PR 090 ol 50 wat T
l—f]plled Mechanics 2:223 30 — 50 » e s s O G
t Engineering 2'61, 2°52. 30— 60 o o) 30 — 60 Bl
Stationary Structures 1'44 , L i3 i) ir 30 — 50 . O
English  (Dev elnpment of
hought) GS44'3, ... .... 30 — 30 aie i i i e e
Political Economy FLJ2. 33. 80—30 a's 4 30 — 30 it o
Flectron Theory 8211 (OD‘
) e e ) Lu IR 20— 40 b 2
Genem] Study (Optmn s Ve ) B e 30 — 30 o s

MANUFACTURING OPTION (1)

At General Electric Works
Electrical ansncermg, Prin.

of 6142, 6°161. ..., sl 20 — 40 S 20 —40
Mnnu:’actunng Practice 6614,

6:615 (Designing, Meter

Testing, Motor Transformer 48 hours 48 hours
and Turbine Testing) . D o per week e o per week
Enéhsh (Committee W orL}
QA R T a0 e 20 —40 o . s .
English (Contemporary Lit-
erature) GS544'4 ,..... Sl s e o8 e ) . 20— 40

PUBLIC UTILITY OPTION (2)

At Edison Plants
Electrical Lngmcermg. Prm.

of 6142, 6161, Saiare e 20 —40 e s 20 — 40
English GS 44'1, 442, ... .. (i e 20— 40 0 A 20 —40
Pubthuhtg Practice 6624

Steam Generation and

lectrical Installations or

Electrical Generation Shles 48 hours

and Suprly Department). .. .. per week .. A e e
Public Utility Practice 6'625

(Standardization, Testing 48 hours

and Research)..,....... .. " - i i i per weak

At Boston Elevated Rail-

way

Electric .l Enmneermg. I’rm

of 6142, 6161, 4 ol 20 — 40 e i 20 — 40
English GS 441, 442, ..00. EPECRIs 20 —40 T 20 — 40

Public Utility Practice (Sur-
fuce Lines, Track Depart-
ment and Power Depart- 48 hours 48 hours
ment) 6'624, 6°625,...... .. ) per week s 50 per week

At Stone & Webster
Electrical P.nmucefmg Prin.

of 6:142, 6'161. , . e AT oy Fit, 20 —40 ¥ o 20 —40
English GS 44°1, 442, .0 i 4 20 —40 o Al 20 —40
Public Utility Practice (Power

Plant Construction and .. i) 48 hours o4 i 48 hours

Operation) 6°'624, 6:625 per week per week

September 7-October 5, inclusive
Vacation § December 25-January 4, inclusive
March 15-March 22, inclusive




4 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

COURSE VI-A — Continued

GROUP A
FIFTH YEAR
Summer Term First Term Second Term  Third Term
June 23- Oct. 6- Dec. 20~ Mar. 25~
Oct. 4 Dec, 20 Mar. 21 June 3

MANUFACTURING OPTION (1)

At General Electric Works
Accounting Ec53....,..... 20 — 40 e s o e 00 00
Electrical Engineering, Prin,

Coil b L 20 — 40 .e ‘e ‘e

Electrical Engineering, Adv.

618 30 — 60 - e
Mnnu.fnct.urmg Practice 6:615

(Motor, Transformer and

Turbine Testing; Lectures 48 hours

on Manufacturing Methods) per week ) e Vel e sa ald
Manufacturing Practice 6'616

at Lynn, Schenectady or

ittsfield; Lectures on 44 hours
Manufacturing Methods) .. 5 . ‘s per week e i

PUBLIC UTILITY OPTION (2)

At Edison Plants
Accounting Ec53.......... 20 — 40 as o Vi i o S
Electrical Engineering, Adv.

6'171, 60182, . 20—40 fi b 30 — 60 i (i
English GS544'2. o 401 i A 20 — 40 - ™
Public Utility Practice 6

6'620 (Standardiza muu.md 44 hours 44 hours

Research Laboratories) . per week e e per week e e

At Boston Elevated Rail-

way
Accnuntm% BoB8i iy 20 — 40 o o ot e
Electrical ngmorrlng. Prin.

of 6:1171,8'182.......... 20— 40 i i 30 — 60
English G"H{ 2 ........... A Ve o Sis 20 — 40
Pulsllc Utility Practice (Wire

and Conduit Div. Power

and Engineering Dept) 48 hours 48 hours

0028, 0828 ... . c.00s per week o i per week
At M. I, T. — Both Options
Business Law and Org...... .. Al A7 ot 0] Bte 40 — 60
Electrical Engineering, Prin.

of 6:18, 6'513. s 30 45— 175 b it 30— 70
Graduate Study and Research . . 360 A At 280

{;me 1-June 22, inclusive
Vacation ecember 21-December 28, inclusive
Recess April 20-22, inclusive

The prescribed course is here completed with the conferring of the Master's Degree at
Commencement Exercises of the Institute in June,

For those students of Option 1 who desire it, opportunity will be afforded to spend an
additional (optional) summer term of anlneermg and Research Work with the General
Electric Company
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COURSE VI-A — Continued

GROUP B
FIFTH YEAR
Summer Term First Term Second Term  Third Term
_:]:_'une ‘2.;;3- gct. g; 1nn. 5- Mar. 25-
ept. ec. ar, 21 une 3
AT M, L. T. — Both Options  © J
Business Law and Org...... s 57 it & s 40 — 80
Electrical Circuits 6512, 6'513 .. .. i s 30—70 30 —70
Electrical Engineering, High

Voltage Transmission 6'17 60 — 80 VAT v Ve e ity
Electrical Engineering Lab-

oratory 6'78. .. ...0 0000 50 o o ha o 3 o
(1) Blectron Apparatus 8212 40— 20 AR i B .
Engineering Laboratory 2605 40 — 30 o G ) 30 o .
(2) English (Development of

Thevoat) GS443...,.... 30—30 A (e g Rt ikl e
Graduate Study and Re-

BeATCH. v it yaanan ek e o e o 380 260
Hydraulics 1'65, . ..,..00 .0 40 — 80 S I v e
Testing Materials Laboratory

PG A AR o Y 20— 20 G e 500 e Fe Ly
MANUFACTURING OPTION (1)

At General Electric Works
Electrical Engineering, Adv.

BT e n biby vans - 0 W 20— 40 SO =) o
English GS44'1. ......... A0 o 20-—-40 S of 5
Manufacturing Practice 6618

gu. Lynn, Schenectady or

ittsfield; Lectures on 44 hours

Manufacturing Methods) .. 0 per week Y i o o
PUBLIC UTILITY OPTION (2)

At Edison Plants
Electrical Engineering, Adv.

Courgs @172 .. o vvonees ws va 30 — 60 o) 3% e o0
English, G844 ... o (awiivial s s 20 —40 (i) se s i
Public Utility Practice 6626

(Standardization and Re- 44 hours

ssarch Laboratories) . .... .. a per week A i o

At Boston Elevated Rail-

way
Electrical Engineering, Adv,

(35 B e S e e A ) e 30 — 60 (3 % 56 .
English GS44'1 ........... B T 20 — 40 A i (i) it
Public Utility Practice (Power

and Engineering Dept.) 48 hours

3 L R e o S Pt A o0 per week o e

d September 7-October 5, inclusive
Vacation { December 25-January 4, inclusive
Racess April 20-22, inclusive

The prescribed course is here completed with the conferring of the Master's Degree at
Commencement Exercises of the Institute in June.

For thase students of Option 1 who desire it, opportunity will be afforded to spend an
i:ddhioml (optional) summer term of Engineering and Research work with the General
lectric Company.
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Biology and Public Health — COURSE VII
OPTION 1., Public Health
First Year, Page 22. Description of Subjects of Instruction, Pages 66-163
REQUIRED SUMMER COURSES (Following First Year)
gunlitutivu Analysis 5'101, 110 — 20
uantitative Analysis §'12, 110 — 20
SECOND YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Wecks
Accounting Ee50. . . ovovveeeereiiiinn otk i sl e 40 — 50
Biology, General 7'01, iy 60 — 30 i i
Botany 7'04. 10 ! A il 70—20
Chemical '1heory. Llemt.m.“. R B e o5 30 — 60 e 30
Enghsh and History E21, 22, 23. vees.. B0—50 30 — 50 30 — 50
L R el aV4 L LRI Yt x dalied oLieva T aYuralh iasn s 1E 30 —30 30— 30 30 —30
Mnt smptica: M2, oo s vl wewasws  80==60 A o 12 S
Military Science \1%21, D e e 30— 0 30— 0 30— 0
Organic Chemistey 550, . vsvvvvnrrnriinnas 30 — 30 e s o o
Physics 8'021, 8(]22 bUJd........... ...... 40 — 50 40 — 50 40 — 50
Political Economy o L e i A 30 — 30 30 —30
A b s A R e B TR G0 — 30 A

Hours of exercises and preparation: 500 =250 4250

500 =250 4250

500 =2704-230

THIRD YEAR

First Term
10 Weeks
Anatomy and Histology 7'101, 7°102, 7°103.. 100 — 50

Bacteriology 71801, T802. ... vciveveranssis 00 — 50
Bioohamistry T 271, Tr2TE e o s oo wnimise sloiie e 80 — 60
Chemistry of Foods 525, ........ DRI L i i
Microscopy of Waters 706. ........covviin e i,
Physiology 7:202, 7203 . . AR
bammr) Science and Public Health 7.56 . ... i ui
Water Supplies 520....... S S A O 40 — 10
General Study ...« caavesinssvsreinssnies SR A

Second Term

10 Weeks
80 —40
80 —40
80 — 60
50 — 50

Third Term
10 Weeks
60 — 30
100 — 30
20-— 20

60 — 80
20— 0

30— 30

Hours of exercises and preparation; 480 =3104170

480 =290 + 190

450 =290 190

OPTIONAL SUMMER WORK

For_those students who desire it, opportunity will be arranged to spend one month or
more in practical work in some municipal health department.

FOURTH YEAR

First Term

Second Term

Third Term

10 Weeks 10 Weeks 10 Weeks
Biological Colloquium 7°801, 7802, 7°803. ... 10—10 10—10 10—10
Industrial Hygiene and H.-\llmllrnn 1 O .5 o 55 — 65 el .
Industrial Microbiology 7°361. .... e emens e | D020 . - 5 A
Infection and Immunity 7°50........0000un 40 — 80 2l w 4 %
Municipal Sanitation 764, ... ....cciviiann iy o 60 — 50 s v
Parasitology 7°07. .. ..oovvannnss VO U TR oy 30 — 60 A "
Personal Hygiene 7'22. .. ... . c.veivunnnnn 30 — 30 o i iy o
Public Hearh Administration 7°54 .. ........ (32! % 0 i 40 — 80
Public Health Lab. Methods 7°382, 7'383.... .. | 60 — 20 60— 20
Public Health Surveys 765, . ....0000vviaes 20—20 Sl ot
Theoretical Biology 7703, . ... .. vviviviinns 30 — 50 A 56 ai a0
Vital'Statistion! T BB .1y s s slnaey sblikes 30— 50 s AR h
General Study. .. .. e e i o ] S 30— 30
Thesis........ A T e T s coohh e 60 200
Hours of exercises and preparation: 480 =220+260 480=275+205 480 =340+ 140

See footnote on page 47.




COURSES OF STUDY 47

Biology and Public Health — COURSE VII — Continued

OPTION 2. Industrial Biology
a. Fisheries Technology
b. Food Technology

First Year, Page 22. Description of Subjects of Instruction, Pages 66-163

REQUIRED SUMMER COURSES (Following First Year)

gua!natlve Analysis 6101, 110 — 20
uantltatwe Analysis & ll. 110 — 20

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 ‘v\ eeks 10 Weeks
Accounting Ecb0, OO AR A4 o 40 — 50
Biology General 7:01. ... . .... 10" verresers 80—30 o) o i
BOBRITY VO, 0000 vodlbonnnnioirinze b in s ass sy a6 - i e 70 —20
English and History .21, 22, 23 | veesss 80—50 30 — 50 30 — 50
Mathematics M21,22.,............ Leveies 30—60 30— GO fis AN
Machanism 202, . ... 0u0veiinriiiinerennas s e i A 30 — 60
Military Bcience MS21, 22 GRS veve 30— 0 30— 0 30— 0
Organic Chemistry 5 BOA cieeiie. 30—30 A 1 i Al
Bhysicn 802181028, 81028 .invicetoaiaili iy 40 — 50 40 — 50 40 — 50
Pulmcnl Fconomy Ec22, DR R . 80—30 30— 30 o i
Zoology OB e T OV T A 60— 30 4 ar
(a) [Introduction to ]~|shcr1es L3 araaToaiaiety T iy ) 10 — 20
éo ceano aph‘j( o whid 30—30 o s
(b) Sources of Foo Supply?ld b (N N ) 20 — 40 10— 20
Hours of exercises and preparation: 500 =250 +250(a) 500 =250 4-250 500 =250 +250

(5)500 =240 + 260

THIRD YEAR

First Term Second Term ’lIurd Term
10 Weeks 10 Weeks 0 Weeks

Bacteriology 7°301, 7302, . . 00— 40 80— 40
Business I&nnngcment Fc?O .......... 5 e v 30 — 45
Chemistry of Foods 525......... : e i 100 — 40
Corporate Organiza mnn I_{ BBt 9 ﬂﬂ —_— (jf] 33 o o o
Corporation Finance Ecb7......... L o 30 — 60 s e
Heat Engineering 2'50, 251, ...,..... 30 — 60 30 — 60 ¥ o
Microscopy of Waters 706, ,..... Ty Al L oo 20 —20
RBanitary Science and Public Health 7'56. . e Wy 20— 0
Statistics Lch5, . . . Vb als 30 — "0 o 3
Water Supplies 520.............. . 40—10 b s A%
Pish Culture 743, ....00vuvverenneens 573 i s h 20 — 40
(a) { Navigation I'15. .. ....c.vvennnns GOt i s S 20—40
Food Fishes 7421, 7°422, 7'423........ 80 —40 80 — 50 60— 25
Bacteriology of I-ood ':unplle% 788 A6 7 A £ 40 —25
(b) { Biochemistry 7* 271 TIRTE 5 aesvieice .. 80—40 80 — 50 5 oy
Physiology 7:203. . o R DT 15 L ny b 60 — 80

Hours of exarcises and preparations: 480 =2704210 480 =250+230 480=2704210

Students in the Coast Artillery Unit of the Reserve Officers' Training Corps will be
required to take the course in Surveying 1'02 or an equivalent course,

Students enrolled in the Reserve Officers’ Training loer will elect as general studies
the courses in Military History and Policy of the United States, GSO8 ana the course in
International Law GS3 to be taken during the third (or prelu..b]y the fourth) year during
the time devoted to General Study.
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TECHNOLOGY

Biology and Public Health — COURSE VII — Continued

OPTION 2. Industrial Biology
a. Fisheries Technology

b. Food Technology

FOURTH YEAR

First Term
10 Weeks

Biological Colloguium 7801, 7'802, 7'803 ., 10— 10
Business Manngemrut Ec71, 72, G o e 30 — 60
Business Law Ect60, 61, 62.,.....00000004. . 20—40
Cost Accounting Bobl. . ... ..oovveoivinnes % o0
Heat Euqﬂmermg 48] s vees 20—30
Personal Hygiene 722, ....... AR 30— 30
Plant Sanitation 787 . .. .o cciveeeeriannens A i)
Refrigeration 2'7592. .. . .ovvvvnvnrnnnnes i EA Ak
:H;:nretu.nl Biology 7'03. 30— 50
®) lnrlustmul Mncmhmlo;vy 7361, 60 — 20
Technology of Fishery Products 7° 441
et U P E e b Y e A R R ) 20—20
Industrml Mlcrnluology 7361, 7362
(b) (b e e s O L T A ot 60 — 20
Technolnpv of Tood Products 7' 701,
IO TIT08 o iliee s i DS SRR 20—20

Second Term

10 Weeks
10 — 10
30 — 60
20—40
4[}—7()
10— 20
80 — 40
40 —20
20 —40

Hours of exercises and preparation: (.l) 480 =220 4 260
(b) 480 =220 4 260

480 =240 + 240
480 =220 + 260

Third Term

0 Weeks
10— 10
20— 25
20 —40
20— 20
ot
60 — 45
40— 20
20—25

480 =340 +- 140
480 =340 4 140
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Physics — COURSE VIII
First Year, Page 282. Description of Subjects of Instruction, Pages 66-163

REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis §:101, 110-20

SECOND YEAR
First Term  Second Term  Third Term
I 10 Weeks 10 Weeks 10 Weeks
English and History E21,22,23........... 30 — 50 30 — 50 30 — 50
Heat Measurements 8:11...........0000 00 o i il sis 50 — 40
TIBTRMBE 0 & ety i e b eereeiaes  30—30 30 — 30 30 — 30
Mathematics M21, 22, 23, ......... veasess 30—060 30 — 60 30 — 60
Mechanism 3702, .. vovinrvinssiia, 5 W 4 7}
Military Science MS21, 22, 23, 30— 0 30— 0
Organic CHemistry 550, ... ..oorreriiiis 3% A sy LS
Organic Chemistry thoratory -5 oGh ....... o Iy o ¥ 66— 0
Physics 8021, 8'022, 8'023 i sied | 20==pl) 40 — 50 4y -— 50
Quantitative "\nnlysw AT N i . 130 — 20 A o
Hours of exercise and preparation 500 =220+4-280 500 =200+210 500 =270+230

THIRD YEAR
For 1924-25 only, third year students will take Heat Measurements 8'11 in the second
term in place of General Study and Physics Seminar.

First Term  Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
A{)p]led Mechanic® 2 BYB o0, i vl P o e i 40 — 80
Electricity and Electric Mmsufcment
8202, 8203,...,,.... . .. 40—40 50 — 40 50 — 40
Geometrical Optics 8'17, s & 20 — 40 o o
Mathematics M30°'1, M36'2, M36:3, . ...... 30 — 60 30 — 60
Photographic Labnmtur) ST L R i 20 \de Ve
BHAtOETAN RV BIEAT . L0E 0 vt isrerbis 7o s roraiose 'z W I o
Physics Seminar 8'451, 8452, 8453, ....... 15— 15 15— 18
Political Economy l'c'il. 32, 33. T b tare 30 — 30 30 — 30
Precision of Measurements 804, ........... o o o ficy
Theoretical Physics 1 8231, 8232, P 30 —- 60 30 — 60
T B R b A s B S oot % 56 30 — 30 e £
Hours of exercise and preparation 480 =225-4255 480 =205+4275 480=105--285

FOURTH YEAR
For 1924-25 only, fourth year students will take Mathematics M36:1, M36:2, M36:3 in
place of Theoretical Physics IT during the 1st, 2d, and 3d terms, and Organic Chemlszry
550 in place of Fourier's Series during the 1st term.

First Term  Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
AeOUBLICEIBIOBAL /oy vy a bt o e ae e (il i 40 — 40
Electrochemistry, Pr. of 8801, & 802, 8°'803.. 40-—70 30 — 60 80 — 60
Fourier's Series MA5'1, . ......coiiiierinne 20 — 60 i Al g o
Physical Optics 818, ,......... e e 70 — 30 A i
Physical Research: Thesi 40 40 120
Physics Seminar 8451, 8452, 8453, , ,...,.. 16 — 18 15— 18 15—15
Theoretical Physics 11 8 Jt 242 8 zid 30 — 70 30 —70 30 —70
General Study, . ... .. 30-—30 30 —30 30—30
Elective...... 60 60
Haours of exercise and preparation: 480 480 480

Students in the Coast Artillery Unit of the Reserve Officers’ Training Corps will be

required to take the course in Surveying 1' 02 or an equivalent course.

students enrolled in the Reserve Officers' Training Corps will elect as general studies
the courses in Military History and Policy of the United States, GS98 and the course in
International Law GS3 to be taken during the third (or [)refchbl) the fourth) year during
the time devoted to General Study.

Students credited with Elementary and Intermediate French on entrance will take
Elementary and Tatermediate German. Students credited with Elementary and Inter-
mediate Germar 1 entrance will take Elementary French. Students credited with Ele-
mentary Frenchi and Elementary German will take Intermediate German.
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General Science — COURSE IX-A

First Year, Page 22. Description of Subjects of Instruction, Pages 66-163
Optional Summer Course Following First Year
Qualitative Analysis 6:10, 110 — 20

(Students taking this course in the Summer Session will take Quantitative Analysis
6'121 in First Term of Second Year.)

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Biolog General, and Bactenology e L S i s 4 L] 70 —60
Engli 15 'and History E21, 2..‘ e S o 830—50 30 — 50 30— 50
Language, ......o0000. e ey G0 =—=40 40 — 40 40 —40
Mathematics M21, 22, 23’ 4oaalanie e OG0 30— 60 30— 60
Military Science M"n?l 23, (Do Ml 30— 0 30— 0 30— 0
Physics 8'021, 8022, 8 023 A EC oo 40—050 40— 50 40— 50
ualitative Analysis 5101, . ... .ooereees.. 110—20 5 & R e
uantitative Analysis 512, ..... TR a5 Al 120 —10 K s

Hours of exercises and preparation: 500 =280 4-220 500 =200+4210 500 =240 4260

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weoks
Astronomy GS60 T vl S ARG . 30— 30 L =
Geolog}r 12304, !2 31 ]2 ']2 ............... 30 —40 30 — 30 40—20
Heat Measurements I 811 ., ... 40 — 20 b i P L)
Organic Chemical I,uhumtury 5’5 s 2 60— 0 CRL AL
Orgamc Chemistry 550, 30 —30 o' 0 i ¥y
anic Evolution GS64., G o e S 30— 30
ltn.nl Economy Ec3l, 32. ‘a3 oo 80—30 30— 30 30— 30
‘Profassmnai 3 e e e WO 200 240 300
Hours of exercises and preparation: 450 480 480

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Major Professional Elective, , 90 90
Professional Elective and '111 330 330
General Study......... . 30— 30 30— 30
Hou:a of exercises and preparation: 480 480 480

*The program of elective courses should be, as far as practicable, laid out at the beginning
of the junior year in consultation with the professor in charge of Course IX.
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General Engineering — COURSE 1X-B

First Year, Page 22. Description of Subjects of Instruction, Pages 66-168
SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weels
Applied Mechanics 220, ,......... e e, I g oy Loy 30— 80
English and History E21, 22,23, ....... cees B30—50 30 — 50 30 — 50
Foundry 2:881.........., datbmdanaisora o 40— 0 Ca ey i G
Mathematics M21, 22, 23........... veesss  a0—60 30 — 60 30 — 60
Mechanism 202, ... ..000ueersss SOG ORI b 30 — 50 A o A o
Military Science MS21, 22,23, ..., ... 30— 0 30— 0 30— 0
Physics 8'021, 8022, 8023, ........... evins  40—50 40 — 50 40 — 50
Surveying and Plotting 1°002, 1°:003., . ... ... .. 5 30 — 60 30— 0
Vise, Bench and Machine Tool Work 2051, .. N 30— 0 S Ve
Machine Tool Work 2952, ... ............. i, o OfE 30— 0
ELOCEINRNI Lo i dalbia e a s lolaie AT O ot i 90 00 60
Hours of exercises and preparation: 500 500 500

Optional Summer School in Surveying, Mechanical, Electrical or Chemical Subjects

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 221, 222, . ......... cer B0—060 30 —80 o 5
Electrical Engincering, Elements of 6'41, 6'42 30 — 60 30— 00 o 0
Electrical Engincurmj; ‘th)nr.;mry 0'85. . ..., o o ¥ se 30 — 40
. . 240, 242,..,...... veaa () — 6 30 — 60 il ik
Heat Engincering {2-41. R el 20— 10 g
Hydraulics 1'64, , .. .., ...... S el N as 3 i i 30 — 50
Materials of Engineering 2:302, 2:303. ., ... .. e 20 — 20 20— 20
Political Economy Ec31, 32,33.,..... . .. 30— 30 80— 30 30— 30
Structures 1°40.,,,..... OGO HO LIS o ol b Lty 40— 80
General Study........., Fiafala 0o e veseneas 30==30 G vt va
(T ey Lt My A Al (e R U Ny 60 80 110
Hours of exercises and preparation: 480 480 480
FOURTH YEAR
First Term Second Term  Third Term
{ 10 Weeks 10 Weeks 10 Weeks
Engineering Laboratory 2'605. .., .... AL 40 — 20 e oih ity o
eat Measurements I 8'11 . . 40— 20 o, i 93 e
Mathematical Laboratory M5 o 20—40 20—40
Testing Materials Laboratory 20—10 b il 5 56
Professional Elective (Major) 90 90 90
Professional Elective (Minor) and Thesis. . . . 180 270 270
General Study . ............. 30 — 30 30—30 30— 30
Hours of exercises and preparation: 480 480 480

*The program of elective courses should be as fa as practicable laid out at the beginning
of the junior year in consultation with the professor in charge of Course 1X.
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Mathematics — COURSE IX-C

First Year, Page 22. Description of Subjects of Instruction, Pages 66-163

SECOND YEAR

First Term Second Term  Third Term
. X 10 Weeks 10 Weeks 10 Weelu
English and History E21, 22, 23 30 — 50 30 — 50
Lar ge . 40— 40
the A 30 — 60
Military Science M521, 22 23 v 80— 0
Physics 8'021, 8022, 8023, .......... 0. ‘ 40— 50

*Additional work in Mathematics and Electives in Science or Engineering subjects,
approved by the Department of Mathematics, may be chosen to complete the required
number of hours for the year.

1HIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Wecks 10 Weeks

Calcuhls. Advanced, M36'1, M36'2, M36'3.. 30—60 30 — 60 30 — 60

*Mathematical Electives f 30 — 60 30 — 60 30 — 60

Political Economy Ec31, 32, 33.......... . 30—30 30— 30 30 — 30

Theoretical Physics 1 8'231, 8'232, 8'233,,.. 30—00 30 — 60 30 — 60
*Electives in Science, Engineering and General

Studies 450 hours for the year

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Aeronautics, Theoretical M43'1, M43'2, M43'3 30 — 60 30 — 60 30— 60
Least Squares and Probability 'M26 20 —20 .. i T
Mathematical Laboratory M54'2, M54'3. . .. 20 —40 20 —40
‘Theoretical Physics II 8241, 5‘212. 8243.... 3(] — 70 30—70
GaneraliBtudy: v v S e s : 30—30
Electives........ SRR L e e esnr ¢ 170

Electives (one course in each term may be chosen in Science or Engineering subjects)
and the remaining hme 18 to be devoted to mathematics and thesis, making a total of
1,440 hours for the year's work.

*The program of elective courses should be as far as practicable laid out at the beginning
of the junior year in consultation with the professor in charge of Course IX.
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Chemical Engineering — COURSE X
First Year, Page 22. Description of Subjects of Instruction, Pages 66-183

REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis 3'10, 210 — 80

SECOND YEAR

First Term  Second Term  Third Term

. ) 10 Weeks 10 Weeks 10 Weeks
English and History E21, 22, 23 ..... esrees 30—580 30 — 50 30 — BO

TUABI® 11 oo bstie iokiy PO L0 3 YA veeries 40—180 40 — 60 40 — 60
Mathematics M21, 22. . ...vvvivnseraecssss 80—00 30— 060 b LA
Mechanism 202, ,,...0o.00iunn Vavavatazesala e Biese metis bie A 30— 60
Military Science MS21, 22,23, ....... vasee 80— 0 30— 0 30— 0
Physics 8:021, B'022, 81023, .. ... convsssasss 40 — 50 40 — 50 40 — 50
Problems of the Chemical Engineer 10°11.,.. 10— 0 v Vi o Wt
Quantitative Analysis 5121, 5131, 5'141.... 80—20 90 — 20 90— 20

Hours of exercises and preparation: 500 =200 +240 500 =260 +240 500 =260 4240

The language requirement shown in the course scheme will be fulfilled as follows: (1)
Students who receive entrance credit for both elementary and intermediate Frerch will
take German L121, L122, L123. (2) Those students receiving entrance credit for elementary
French and elementary German will take German L221, 1222, 1.223. (3) Students who
receive entrance credit in both elementary and intermediate German but no credit in
French will take slementary French L671, L672, L673 and technical German L371, L372,
1.3738. (4) All other students are considered to be irregular as to fulfillment of entrance
requirements and will be treated as special cases.

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanies 220, .. ....oviiinnrrane =0 s Y T 30— 060
Chemical Prin. I 5651, 5652, 6:653........ 52 — 58 52 — 568 52 — b8
Electrical Engineering, Elements of 041..... .. oy o e 30 — 40
Heat Engineering 2'471, 2°472, 2473, . ,..... 30 — 60 30 — 60 30 — 80
Industrial Chemistry 1021, 1022, 1023, ..., 40—40 40— 40 20— 30
Organic Chemistry 6611, §'612, 5513, . . 40 — 30 40 — 30 30— 20
Organic Chemical Laboratory 5561, 55622.. 70— 0 70— 0 i o
Palitical Economy Ec31,32,33............ 30—30 30— 30 30— 30

Hours of exercises and preparation: 480 =202 +218 480 =262 + 218 480 =222 4 258

Students enrolled in the Reserve Officers’ Training CoryS)s will elect as general studies
the courses in Military History and Policy of the United States, GS08 and the course in
International Law GS3 to be taken during the third (or preferably the fourth) year during
the time devoted to General Study ¢ )

Students enrolled in the Ordnance Unit of the Reserve Officers Training Corps will
register for MS343, 10 — 0, the third term of the third year.
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Chemical Engineering — COURSE X — Continued
FOURTH YEAR

First Term Second Term  Third Term

. 10 Weeks 10 Weelas 10 Weeks
Applied Mechanics 221, 222, . ,.....00v00s 30 — 60 30 — 60 3 ot
*Calculus, Applications of M41,........ voo 80 -=60 TR 1 AT
Chemical Engineering, 1031, 10'32, 1033, ,, 30 — 40 30 — 40 30 — 40
Electrical Engineering, Elements of 6'42, ... 30 — 40 o Al o ok
Electrical Engineering Laboratory 6'85. . ..., 30 — 40 w A |
Engineering Laboratory 2'605, 2612, . ..., . 40—20 20—10 A b
ounty SR G vesens 30— 0 B4l iy A i
*Industrial Chemical Laboratory 10'61...... .. e 70— 20 Wik i
Lnorganic Chemistry 5052, 5053, ........., ok i 30 —45 30 —45
Testing Materials Laboratory 2'36.....,.... .. .. Do 20— 10
Thesis Reports and Memoirs 10015, .. ...... .. I T T 50 — 30
A e A TR G 16 i a5 35 135
Vise, Bench and Machine Tool Work 2:951.., o o0 30— 0 S -
Machine Tool Work 2'952............... SO Ifae Ve o7 sa 30— 0
General Study. .......ccouvees S e e L 56 80— 30 30 — 30
Hours of exercises and preparation: 480 480 480

FOURTH YEAR
ORDNANCE R.O.T.C.

First Term Second Term  Third Term
. . 10 Weeks 10 Weeks 10 Weeks
A@phed Mechanics 2'21, 222, ,.5 4vv00e.. 80— 60 30 — 60 R
*Calculus, Applications of Md1,....,.... 0 30 —60 O iis N A
ghemicul Engineering 10°31, 10'321, 10331.. 30—40 30 —40 30 —40
“hemistry of Powder and Explosives 5592.. 30— 30 aie) AL O
Electricnl Engineering, Elements of 6742.,,.. 30 —40 AT S
lectrical Engineering Laboratory 6'85...... 30 —40 3 0 i e
Engineering Laboratory 27604, ... .0 o0unn. o A s 60 — 30
LT L RN i S e 30— 0 i ¢ 7 :
*Industrial Chemical Laboratory 10061, ..... .. ) 70 — 2y Bl o
organic Chemistry 5052, 5053 . ....... e e s 30—45 30-—45
esting Materials Lahoratory 2'36.......,. Qi G [ ren 20-—10
hesis Reports and Memoirs 10015, ., ,..... .. i e 31 50— 30
AMeBIs VR A : e 0956 75
General Study. . oovvvviunnss o 30— 30 30— 30
Hours of exercises and preparation: 480 =220-4260 480 475

FOURTH YEAR
(For Students Admitted to School of Chemical Engineering Practice—X-A)

First Term Second Term  Third Term

. 10 Weeks 10 Weeks 10 Weeks
Analytical Chemistry 5'15. . ..ovvvvvinannns A I i 60— 15
Ag)phed Mechanics 2'21, 222, ., ...00000iee. 30— 60 30—60 il
*Calculus, Applicationsof M41............ 30—60 “ Y ol (T
hemical Engineering 10°31, 1032, 10033, ... 80 —40 30— 40 30—40
lectrical Engineering, Elements of 6'42..... 80— 40 T TR E Ly
Electrical Engineering Laboratory 6:85...... 30 — 40 A O i i
Engineering Laboratory 2:603, 2612, , , 40— 20 20—10 r e
ROy Ny e s 30— 0 ) 0 e i
*Industrial Chemical Laboratory 1 Al ik 70 —20 it Juay
Inorganic Chemistry 5'052, 5053 b 30 —45 30— 456
Testing Materials Laboratory 2'3 A it H it 20— 10
hesis Reports and Memoirs 10°15......... (i o 5 G 50 — 30
hesis. ....... RO HOT I PO RSO il ] 685 20
oneral BtUAY. oo rnenas IS A o B 50 il | 2t 30 — 30 30—30
Hours of exercise and preparation: 480 =220 4 260 480 480

Fourth Year Students in X (A) who are enrolled in the Ordnance Unit of the Reserve
Officers Training Corps will take 10°321 and 10°331 in place of 10°32 and 1033,

*Forty Ecr cent of class will take course as scheduled. Remainder will take Industrial
Chemical Laboratory 10°51 in the first and Applications of Calculus M41 in the second term.,

Students desiring to enter X-A must indicate their intention not later than the end of
the first term of the fourth year.
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Chemical Engineering Practice — COURSE X-B

Students desiring to take the work of the School of Chemical Engineering Practice as
undergraduates may apply for permission at the end of the third year of the regular course X.
If accepted, they will substitute for the fourth year work the program shown below:

REQUIRED SUMMER COURSES (Following Third Year)

ChemicalEngineerinElO'34,............. ................. I e e 25— 60
Industrial Chemical Laboratory 10051, .....000nnvves e o i 80— 15
General Study . ..o v v rsivsrsiinans o I o S e L 30 —30
FOURTH YEAR
First Term Second Term  Third Term
. 10 Weeks 10 Weeks 10 Weeks
Calculus, Apf]icntwns of M41.......000000 80—60
Aﬁp’lied Mec1pnics_2'211. ol s st wea e ad 180/ —00
Chemical Engineering 10'35 .. .,........... 40 — 55 School of Chemical
Electrical Fngineering, Elements of 6'42..... 80—40 Engineering Practice
Inorganic Chemistry 5'052........0000000es 30—45
General Studies. .. .......o0iiiiins i 30— 30
School of Chemical Engineering Practice and
T A B N B I 528 528
Hours of exercise and preparation: 480 =100 -+ 200 5628 528

Fourth Year Students in X-B who are enrolled in the Ordnance Unit of the Reserve
Officers Training Corps will take 10351 1n place of 10'35
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Sanitary and Municipal Engineering — COURSE XI

First Year, Page 23. Description of Subjects of Instruction, Pages 66-163
SECOND YEAR

First Term Second Term  Third Term

4 10 Weeks 10 Weeks 10 Wee
Applied Mechanics 2'20,......... e ete ey o o 30 — 60
Astronomy 1'12. .. .......,.. 031 37 52 20 o o i 30 — 30 A &)
English and History E21,22,'83 " "/ ''/'"" 30 — 50 30 — 50 30 — 50
Map Reading and Topog'raphtcnl Draw. 110, .. o e s 20— 0
Mathematics M21, 22, R LT IO ceiie 30—80 30 — 60 30— 60
Mechanism 2'02. ......00iviiinnnnness covs 30—45 i o i A
Military Science MS21, 22 23 ..... R 30— 0 30— 0 30— 0
Physics 8:021, 8'022, 8 023 .......... 40 — 50 40 — 50 40 — 50
ualitative Analysu L) L w120 — 15 L) e A s
uantitative Analysis 5' 10l PR il 50— 10 50 — 10
urveying and Plotting 1'002, 1'0083.. . ..... & S 19 30 — 60 30— 0

Hours of exercises and preparation: 500 =280 4220 500 =240 4260 500 =270+230

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 1'08. . . . .ooviirirnrinsnnn, I TR 100 hours
Hydroﬁrap hic Surveying 1' BG ........ S A O W e O AL A B L (R 75 hours
Plane Surveying 1'07. RS A B BN LT o A AT weeess 100 hours
Railroad Fieldwork 120, ... .. . """ RO Tt A gt ot R A Al 80 hours
THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 “eek:
Applied Mechanics 2:21, 2:221 ., ., 30 — 60 40 — 70

Bacterinlogy, Elements of 731. A% e 50— 10
Bacteriology of Water and Sewng‘. 7:32 o o Wy i 30 — 10
Biology, Elements of 70! e 30 —10 ar he o i
Geology 12'301, 12°311, 12 321! 30 —20 40 — 25 30— 30
Industrial Water Analyqs 5 21 o L 30— 0 S5 /
Mltenals 143, i 0 e ke 20— 35
anic Chemlstry 550, 30 — 30 Sh oty A .
ﬁt:ca! Economy Ec3l1, 32. 3 30 — 30 30 — 30 30 — 30
Rn:lway Draftmf 1:231, 1! 2.3" 60— 0 50— 0 A i
Railway and Highway anneermg 21 5 20—40 20—25 i |l
Roads and Pavements 1'30, . ...... m o 5 20 — 20
Sanitary Science and Public He 4 At o 20— 0
Btructures 140, . . .. .vvtvnnnnnenss it S A Pyl 40 —78
Testing Materials Lnboratory 36 ola o S 20— 10
General Study...... e e i 30 —30 30 — 30 30 — 30

Hours of exercises and preparation: 480 =200-+220 480 =200 +190 480 =240 4240

FOURTH YEAR

First Term Second Term  Third Term

10 \'\'eelu: 10 Weeks 10 Weeks
Bacteriology of Water and Sewage 7 B o s 30 —10 v e
Bngineering and Hydraulic Lab. 264, , ... ., o o 30— 30
Heat Engineering 2'461, 2'462, 2 4()'3 ....... 30 — 00 30 — 80 80 — 30
Hydraulic and Sanitary Desngn 1'802, 1'803. o v 20— 0 60— 0
Hydraulics 1'62. .. . ........... . 40 —80 6 it i h
chrolco%y of Waters 7'06, A N 20 — 20
Sanitary Engineering 1'771, 17772, 1773, | . 20 —40 20 — 40 40 — B0
Sanitary Science an Public Health 7:56.. .., i i i 20— 0
Btructural Design 1'542, 1'543, ., .. ......... 40— 0 20-- 0
Structures 1'491, 1403.......... ....... 40—30 50 — 100 55 o
Vital Statistics 7:58. . .. 20—20 A i Y
Wntcr Supply and Wastes Disposal 5:22. ... 30 —20 it s
GcmulStudy.... I R O AR e i 30— 30 O s

Hours of exercises and preparation: 480 =180 +300 480 480
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Geology — COURSE XII

First Year, Page 22, Description of Subjects of Instruction, Page 66-168

SECOND YEAR

First Term Second Term Third Term

10 Weeks 10 Wecks 10 Weeks

English and HﬁhJW F21 22,23 . vesesss 80—50 30 — 50 30 — 50
Mathematics M21, .3 FRB A R ) ) 30 —60 40 — 60
Mlhtarz' Science M.‘)ZI 92,98, . ... cerss 30— O 30~ 0 30— 0
Mineralogy 12:011, &20!2 12013 cees B0—10 60 — 10 60 — 20
Physics 8021, 80"2 8:023. . coseneensess 40— 50 40 — 50 40 — 50
ualitative An.nly:.v- §5101..... e e . 120 —20 05 i b i
uantitative Analysis 5'12, j 3 E A R S il 120 — 20 110 — 20

Hours of exercises and preparation: 500 =3104190 500 =310 4180 500 =300 + 200

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Geology 1230, 1231, 1232, sesssasans O0—40 30 — 30 40 —30
Geology Economic 1240, ... .. ..a.. St o e W ol 50 — 40
Language: ........ tRelantendardaie b arais st 40 =40 40 — 40 40 — 40
Ore Dressing 8323.........00044. SO Al i 40 — 30 o A
Paleontology 12511, 12512, . .. .ovnenrns 30 — 40 30 — 40 LIS
Petrography 12151, 12:152, 12153, veve BO—30 60 — 20 B0 — 10
Political Economy Ec81, 32, 33, 30—30 30—30 30— 30

Thermm.hcml:try and Chemical Lqulhbrlum
il e st I e e L e L R - i i 40—80
*Professional B1ective. . .. . .uvssenesssssss 90—10 30— 30 meipe.

Hours of exercises and preparation: 480 =200 + 100 480 =200 +220 480 =250+ 230

REQUIRED COURSES AT SUMMER MINING CAMP

BUrVAtHAE 120 i il i e 5 I e 360 hours
Field Geology BigE e Sioanitts e e oaa et i ats AN IO DA «v+s B0 hours

FOURTH YEAR

First Term Second Term  Third Term
0 Weeks 10 Weeks 10 Weeks
Applied Economic Geology 1242, ., ......... & i 20— 20 B A5G
Ecunumm erlo;l,y b A R s i 60 — 30 i S o5
ngineering Geology 12°47 20—20 5 0 (3 .
l eld Geology 1284, . .\ oo v inensiassnans 40 — 20 Sl 1 SR
Geological Seminar 12'624, 12'625, 12'626 ... 30-—60 30 — 60 20 —10
Geological Surveying 12 £ e a5 Ll R B0 — 40
Goology of Clay, Cement and Building &toncs
e SO A A T O St 0 o ke e 20—20
Geology of Coal and Petmleum 19044170, 30— 30 A0 Hio o o
Historical Geology 12'50. . b 40 — 30 A e ey
Hydrology 12'G1. .. ..... %
Metallurgy 3 492. 31493, . 20 —20 ‘20 —30
Physiography 12'60..........0.4. A e . 30— 30 Mo
Valuation of Oil Lands 12442, ..,...0000000 44 e 20 —20 S il
Gonernle.udy A A OO R it 30— 30 f .
...................... A S s M S 80 120
‘Profe.smonalEloctwe 30 70 130
Hours of exercises and preparation: 480 480 480

*Professional Electives may be chosen in Metallurgy, Mining, Physiography, Paleontol-
ogy, Advanced Mineralogy or Petrology, Geology of Coal and Petroleum.
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Naval Architecture and Marine Engineering — COURSE XIII
First Year, Page 22. Description of Subjects of Instruction, Page 66-163

SECOND YEAR
First Term Second Term  Third Term

10 Weeks 10 Weeks 10 W
Applied Mechanics 2:20 G ERIOUOUOH e T8 e
English and H:story E21, 22, 23 30 — 50
Forging 2'80 y S b !
Foundry 282 N 60— 0
Machine Drawing 2'12 5 T
Mathematics M21 22, 23
Mechanical En
Mechanism 2'
Military Science Mszl 99,23
Physics 8'021, 8022, B028., )
Ship Construction 1381, .. .0evrrerreeress
Ship Drawing 13'41
Surveying Instruments 1'01, ,......0000 000

Hours of exercises and preparation: 500 =280+220 500 =280+220 500 =260 + 340

THIRD YEAR

First Term Second Term  Third Term
10 Weeksa 10 Weeks 10 Wesks
Applied Mechanics 2'21, 2'22, 2'231 30 — 60 30 — 60 30 — 60
Enmneermg Lnburatory 2:608 " £, o . 40— 20
Heat Engineering [ 240, 2'42, .. 30—80 30— 60 e .
2411, erra i 20=20 1) [ i
Machine Tool Work 2'88, 2'0 Wi i 40— 0
Naval Architecture 13’ 011 I'} 012, 13 013 20— 30
Political Economy Ec3l1, a2,88.... cow 30—30
Ship Construction 13 3“2 13'323 . | +3 o
Ship Drawing 13'421, 13° 422 13423, ....... 80— 0
Vise and Bench Work 2'86. veriies 40— 0 " %
General Study.....ovvvenes 30— 30 30 —30

Hours of exercises and preparation: 480 =2504-230 480 =250+230 480 =280+ 200

FOURTH YEAR

First Term Second Term Third Term

10 Weeks 10 Wee 10 Weeks

Accmmtmq Ec50 4 ol = Y - 40 — 50
Applied Cnemmtr}'.‘i'hl censvres  20=—20 S .
F actrical Enf'lnecnng, Elem. of 6'41, 6:42, 30— 45 30 — 45
neering Laboratory 2613, 2'614 20 — 20 20— 20
H raulics 1'63 3 o o 20 —40
achine Tool Work 2'02. 40— 0 o) i
Marine anncermg 13511, 13 5]2 13513 . 10— 10 20 — 20
Marine E; m? Design 13 522, 13'523 i A0 40— 0
Nnteml: Engineering 2'302, 2'808....... .. A 20— 20
aval Architecture 13'021, 13 022, 20— 20 20— 25
gﬁp Construction 13:331, 13'332, 13333 20 — 20 20— 20

S|

p Drawing 13°431, 13 412 13433 40— 0
pyard Org. and Management 13'15. . wd 4 Bt
Steam Turbines 13:60 e

80— 30
Hours of exercises and preparation: 480 =260 4220 480 =260 4220
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Naval Architecture — COURSE XIII-A

Course for Naval Constructors

SENIOR YEAR
F;mt 'Icrm Second Term Third Term
- 10 Weeks 10 Weeks 10 Weeks
Alternating Currents and Alternating Current

MACGTInOTY. BB+ 1 sva i van e g 30 —60 i v o
Altcrnutm([;. Current Machinery nnd its Appli-

ORtionB 1482 808 v v e aia 15 —30 15— 30
BUSINeSS LaW FOB0 . . o ¢ o v s s sssssnensnns 20 —40 S o A 4
Electrical En;imcermg Laboratory 6'872,6'873 .. .. 25 —20 25 — 20
Internal Combustion l'.nmnc'i b oy TR i o Ar) fir) 20—20
Marine Engine Design 13'551, 13'552. 50 — 0 60 ~30 S
Marine Engincering 13'563. . ........ 30 — 30 e ¥ ] W o
Merchant Shipbuilding 13 8 30 — 30 el .
Model Making 13:45. i i o o 30— 0
Naval Architecture 13011, 20— 40 20— 40 20 —40
Political Economy Ec32, 33 i §d 30— 30 30 —30
Shipyard Practice 13:14 A% - o o 30 — 30
Steam Turbines 18600. . .. vvviovenisrenes e 30 — 60 Vs 3
Theory of Warship Design 13111, 13112,

L b B VG e By e I Bt o U bR it 40—!»0 40 —40 40— 40
Warship Design 13:211, 13:212, 13:213...... 80— 80— 0 80— 0
Hours of exercise and preparation: 560 ~3(N1+ "GU 500 =200 210

GRADUATE YEAR

."1. 0 = i(]l] + 2.’:()

First * Second " Te

10 Weeks 10 Weeks 10 W u.k'i
Aeronautics 8'506, , ... O RS i i3 | i 40 —80
Airplane Design 8601, 8:602° 50 — 60 30— 40 "
Airplane Designing 8° b[l 8615 30— 0 60— 0
Business Management Ec70. . % o o & 30 — 60
Naval Architecture 13024, 18025 . 20—40 20 — 40 i %
Precision of Measurements 804, e T 10— 10 o5 i
Rigid Dynamics M73°1, Mni 2, M7 3. .« 20—40 20 — 40 30 — 60
Structural Design 1'62.,..... il cbtory i 30— 0 i e
Btructires 10481, 1482, < vaveviiwinniossan 20 — 40 30 — 60
Theory of Warshlp Dcslgu 13:121, 13:122,

A e e et S ey g L CEaTala ey 40 — 00 40 — 40 40 — 40
Warship Design, 1J 2"'1 13:222, 13293 .. .. 80— 0 80— 0 80— 0
Y A o R O B RO S Bl ke 4 130 0
Hours of exercise and preparation: 500 2b0+24U 550 dzll+230 590

SPECIAL
Summer Term First Term  Second Term  Third Term
Applied Mevh'\mm 2:207,

2Ll BIB2T v alinias i £ 40 — 60 40 — 60 40— 80
English E10: . «i: iionviins 30 — 30 & Wi ib . T i
Materials of Engineering,

Y R R T B 20 —20
Mathematics M14 (Cal-

(i Y R e e e 30 — 60 a : .
Mathematics, M10 (Tngn-

nometry) i

30 — 60

Mechanism, 2'02. . i -

Merchant ‘ﬂuphulldmg. 5

Naval Architecture, 13:011,
13:012

30 — 30

30 — 60

................. s e 20 — 30 20— 40 Vit o
Physics, 8:031, 8032, 8'033 o i 60 —80 60 — 50 60 — 50
Political Economy, Ec34, ., 60— 900 T 55 A o e
Precision of Measurements,
L R o A R ey 10—10
Testing Materials Lab.,
2-368, 2:369 . A0 i 20 —20 30 —10
Theory of V\arnhm Design,
13'114, 13'115, 13°116. .. 20— 30 20—30 30 — 60
Warship Dc-—ngn. 13 2[4
)35 U L300 G S oy et o or 60— 0 60— 0 60— 0

390 =15 0 | ‘240

600 =250+-250 510=250+260 440=230+210
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Electrochemical Engineering — COURSE XIV

First Year, Page 22. Description of Subjects of Instruction, Pages 66-163
REQUIRED SUMMER COURSES (Following First Year)
Qualitative Analysis 6:10, 190 — 30. Mechanism 2'02, 35 — 55

SECOND YEAR

First Term Second Term  Third Term

b 10 Weeks 10 Weeks 10 Weeks
Electrical Enﬁi_necrini Principles o[ 800, 0 e
Enghnh and History E21, 22, 23. AT 38 —_ bg 30 — 50

40 — 4

Muthcmatlcs M21, 22 23 30 — 80

Military Science MS21, 22, 33 30— 0

Physics 8'021, 8022, § {)2.5 ........ Sl 40 — 50

guantltatwc Analysis 5121, 90 — 20 90 — 20
ise and Bench Work 2'871 vvea eli— 0 i it

Hours of exercises and preparation: 500 =280+220 500 =280 +220 490 =230 + 2060

1Students credited with Elementary and Intermediate French on entrance will take
Elementary German or, if they have had preparation, Intermediate German.

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

Students creslited with Elementary French and Elementary German on entrance will
take Intermediste German.

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks
fphed Mechanics 2:20, 2211 30— 60 30 — 60 x
eclru&.hem:stry. [’nnmples of 8'801,
40— 70 30 — 60

Electrlcal Eng., Prin. ‘of 6 01, 6:02, 6:031. 40 — 60 40 — 60

Electrical Eng. Lab. 6'81, 6'82, 6'83 - 30 —= 30 20— 20

Heat Engineering 2'43, 2'41 20— 10
Heat Measurements I 812 . 5 50 o o s 30—10
Orgamc Chemistry 5'50. R o it ) o
anic Chemistry thorator\' b 506 il ix 70— 0 W i
fmcal Economy Ecd1, 82, 33 30 — 30 30— 80
Testm Mntenals Lnborat.ory 2180 S0 G o s 20— 10
General Study . . B O Bt i WY S s 5% hion 30 — 80

Hours of exercises and preparation: 480 =200 + 280 480 =240 4-240 480 =235 + 245

Students enrolled in the Reserve Officers’ Training C m-Es will elect as general studies

the courses in Military History and Policy of the United States, GS98 and the course in
International Law GS3 to be taken during the third (or preferably the fourth) year during
the time devoted to General Study.
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Electrochemical Engineering — COURSE XIV — Continued

FOURTH YEAR
First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Electrochemical Laboratory 8'87. ol 70— 0 W A
Applied Electrochemistry 8852, 8853....... ik ) 30 — 60 10— 80
Colloguium 89032, 8933, ........ N 4 10 — 10 10 — 10
Electrical Engineering, Principles of 6'041..., BD—70 Yol e W R
Electrical Engineering Laboratory 6:84...... 35—25 Sl IR it
Electrochemical Laboratory 886........... 70— 0 Al i A o
Electrochemistry IL 8'82. . ... . 80—60 AD T &h A
Industrial Chemistry 10°211, 10'22 30 — 30 30— 30 % o
Metﬂliogm{zi( b e T Rl I ol o e 40 -30
Precision of Measurements and Thesis Reports
L e e, oA Y MCASTRO, OTI L TR 10 — 50 AV
hmela%, Lo v o it Ve h b 180
OptlonalStudms“....................... 80 180 180
Hours of exercises and preparation: 480 4580 480

*Time subject to adjustment with optional studies with approval of Department,

**Time varies as to exercises and preparation.

Suggested Optional Studies:

General Study, 30 — 30, must be taken during at least one term as an optional study
and may be taken each term if desired,

Electrochemistry III 8'83. Photo-Chemistry 8842, 8843, Electricity and Electrical
Measurements 8°201, 8'202, 8203,

Electrical Enmncefmg ©:04 (in place of ﬁ 041), 6'05, ('06 and Professional Options.

Chemical Engineering 10'31, 10°32, 10'3

Fire Assaying and Mctallurgv 3 .s.a dII.'.l other courses in metallurgy by arrangement
with Department,

Industrial Chemical Laboratory 10'51 (may also be taken in summer).

Hydraulics 1'651, 1°852; Proximate Technical Analysis 5°30; Colloidal Chemstry 5'69;
Heat Measurements 1T 814
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Engineering Administration — COURSE XV

First Year, Page 22.

OPTION 1. Civil Engineering
~_ SECOND YEAR

L " First Term
10 \\'cekos

Accounting Ec50. .

Applied Mechnnxcs 220
Astronomy 1'1

Descriptive Geumutr\ D201,
English and History I-,-!I 22, 23!
Mathematics M21, 22, 2
Mechanism 2'02

Military Science MS21, 22, 2
Physics 8'021, 8022, 8023
Political Economy Ec22,
Spherical Trigonometry 1'11,
Surveying and Plotting 1' OU.;. 1'006

Hours of exercises and preparation:. .

.500 =

2454255

30 — 30
30 — 50
30 — 60
30— 0
40 — 50
30 — 30
10 — 20
20 — 40

Description of Subjects of Instruction, Pages 66-163

~ Seccond Term  Third Term
10 Weeks

10 Weeks
30 — 60
:'1('1 — 50

80 — 60
30— 0
40 — 50
80 — 30

40— 20

=2204280 500 =230+4270

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 1'08
Hydrographic Sur\.eung 1'60

Plane Surveying

Railrond Field

100 hours
76 hours
100 hours
80 hours

THIRD YEAR* (See page 65)

Applied Mechanics 2'21, 2:221.
Banking Ec37. .

Business Mu.nagement Ec70, 5
Corporate Organization Eca6 , .
Corporation Finance Ec57

Electrical Engineering, Elements of 640, .
Electrical Engineering Laboratory 6'86
English E32

Heat Lngmccrmg 2461, 2462, 2°463 ,
Materials 1'43.

First Term
10 Weeks

30 — 60
30 — 50

30 — 60
30 —40

30 — 60

Railway and Hl;ihway T':I;,meeung 1 214, 1'215 20 — 40

Report Writing 5
Securities and Investments Ec38.,.,.......
Statistics EcO5

Hours of exercises and preparation:. ...

480=170+4-310

Second Term
10 Weeks

40 — 70
30 — 60
30 — 60
30 — 60
20 — 30
30— 20

= 1804300

Third Term
10 Weeks
30 — 45

20 — 30
30 — 30
20 — 35
30 — 25
30— 40
40 — 75
480 =200+ 280

FOURTH YEAR

Business Law Ecf0, 61, 62

Business Mnnngcment I.L?l 72,78
Cost Accounting Ecbl

Engineering and Hydraulic Lab. 2:64 .
Foundations 1'48

Hydraulic hngnncermg 168,

Hydraulics 1'62 et
Industrial Relations Ecd6, . ...
Railway and Highway Fm;meermg 124
Sanitary Science and Public Hcdlth 7:66..
Structural Design 1'542, 1° 5

Structures 1491, 1492,

_ Hours of exercises nn:l pre]‘mr.tlu)n

"-tudcntu cmclled in the I{e serve Officers’

to be taken during the third (or preferably the fourth) year.

First Term
10 Weeks

20 — 40
30 — 60

Second Term

10 Weeks
20 — 40
30 — 60
40— 70

Third Term
10 Weeks
20— 40
20—25

30 — 30
30 — 60
30— 45
20—

110

480 =170+310 480= 200+2‘§()

480 w2\}{1+200

Jmmlm: (orp‘: w1ll clcct the courses in
Military History and Policy of the United States, GS98 and in International Law GS3
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Engineering Administration — COURSE XV— Continued
OPTION 2, Mechanical and Electrical Engineering

SECOND YFAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks
Accounting Ec50...,.......... R O R o T i 40 — 50
Applied Mechanics 2 P e T A A o 30 — 60
English and History E21, 22, 23. ciaaes 30— 50 30 — 50 30 — 50
Machine Drawing 2:12.,,....,., AHTea A AT % i 60— 0 it e
Mathematics M21, 22,23, .., ... . . " 30 — 60 30 — 60 30— 60
Mechanical I‘ngmcorlng Drawmg," 10,2113, 60— 0 i e 30— 0
echanism 2'00, 201, ..., ..0vsesuns oo 30—060 30 — 60 i o
Military Science MS21, 22, 25 ....... vivase 30— 0 30— 0 30— 0
Physics 8021, 8022, 8023 Crsiiiaaee, 40 —50 40 — 50 40 — 50

Political Fcunomy Ec?.z 23, ol I 30 — 30 30 — 30

Hours of exercises and prepnr.mnn: .Jﬂ[) 250 +250 500 =250+250 500 ::2.5()4-270

REQUIRED SUMMER COURSES

B o i e i b e obreirs ayeta arale ‘
Wissand Herch-Warle g oae. 01 G n s ot s s g iy bl 75— 0
Muchina Tool IWotk 2i0RE G et oGl Eaese s i ss iy CRH S e
SRS bt -t e e S i S DT, 60 — 15

THIRD YEAR* (See page 66)

First Term Second Term  Third Term

Weeks 10 Weeks 10 Waeks

Applied Mechanics 2'21, 2'22, 223, ........ 30 — 60 30 — 60 30 — 50
Banking Ec37 cove 80—50 5 v o 4
Business Management E Fope O oy (i i A 30— 45
Corporate Organization TG A ey 30 — 60 S B va i
('mpnrnum s LT R A A S A 2 30 — 60 i i
Elcvtrlcpl Lng'neering, Elements of 6'41., . o o Y a5 30 — 45
'nulneer ng La‘-:or.utor:. 2:602, 2- (‘0.5 ........ Rz 3% 20 —- 10 20—10
a8 s o 30 — 60 e 'e

Heat Eng,meermg ‘I o 41 33 = 2{0) g
Hydraulics 164, 54 30 — 60
Machine Tool “ark 207, b1y 1% G
Materinls of En rineering 2 N 20 —40
Report “rmnz‘] Ve G 34 Ty 5]
Securities and Tnvestmen 30 — 40

Statistics Ec65.......,,, By I 30 — 20 PR A
Hours of exercises and preparation: 480 =200+280 480=100-+290 480 =100 4290
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Engineering Administration — COURSE XV — Continued
OPTION 2. Mechanical and Electrical Engineering.
FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks
Business Law Ec60, 61, 62, s 20 — 40 20 — 40
Business Mdnagemenl Bc?l 72 73 30 — 60 20— 25
Central Stations 6231 5 a N T 30 — 60
Cost Accounting Ec51 ; SRE 3 40 — 70 i GO
Electrical Engineering, Elements of 642, . ... i o, s e
Electrical Engineering Laboratory 6°85. . F o e e 30— 40
Electrical Transmission and Dﬁtrlbuuon “of
Energy 6'44 %G 1y 30 — 45 50 "
Engineering Lnborntory 2 t}!l 2'621 s 4 20— 10 i) nO
Engineering Electives ol ot 40 KHIE
General Engineering Lectures 276, ......... .. i 10— 5 e e
Hydraulic Engineering 1°'68 30 —45 ¥ vir
Industrial Relations Ecd6, il o e i
Machine Design 2°704, 2711, vewasasmae 00=—=1() 60— 0 ] .
Testing Materials Laboratory ‘236 o il ot

Hours of exercises and preparation: 480 =2$0+2n0 480 =2:)0+AJIJ 430

Students enrolled in the Ordnance Unit of the Reserve Officers’' Training Corps will in
the third term of the third year register for M5343 (10-0) and for 2:232 instead of 2'23 as
above scheduled.

2'202 will be taken as an Engineering Elective in the second term of the fourth year and
2:203 will be taken in the third term of tiie fourth year. Such students will consult the
head of their department regarding their schedule for the third term of the fourth year.

Students enrolled in the Reserve Officers’ Training Corps will elect the courses in Mili-
tary History and Policy of the United States, GS05 and in International Law GS3 to be
taken during the third (or preferably the fourt.h) year,
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Engineering Administration — COURSE XV— Continued
OPTION 3. Chemical Engineering
REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis 5:10, 210 — 30

SECOND YEAR

First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks

Accounting Ec50. ; cuvvivsns s ceviannse 40—80 A e (i) o
English and Hhtory E21, 22, L e 0 . 30— 50 30 — 50 30 — 50
R ey foi o3 Yala (e laTdsah o) iy i e 30 — 30 30 — 30 30 — 30
Mathematics 1\121 22, 28. Rt . 30 —60 30 — 60 30 — 60
Mechanism 2'02. . ... ........, vivesesanes 80=—30 o d ‘e
Military Science MS21, 22, 23, vie. 80— 0 30— 0 .'m — 0
Physics 8'021, §'022, 8023, .. 40—350 40 — 50 40 — 50
Political Economy Fc22, 23. el 30— 30 30— 30
Quantitative Analysis 5 121, 5131.... i g0 80— 10 80— 10

Hours of exercises and preparation: 500 =230+4-270 500 =270+230 500 =270-4230

THIRD YEAR*
First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanies 220, . ....... WIo) N TaNy T3 00a s NIt e = 30 — 60
Hanlaag Bea T, 1 o i LGl Vi s daeisiva 30— 50 oh G
Business Management Ec70., oD o Vs 5 v 30 — 5
Corporate Organization Ec ER i R .. 30 —60 iy bid e
Corporation Finance Ec57. .. ... .....co0.s . A1 30— 60
Electrical Engineering, Elements of 6" 4t ..... ! o 3, up 30 — 45
o A e O A 30 — 60 i o
Heat Engineering 2* 47] 9 472. 2:473 " 30 — G0 30 — 60 30 — 30
Industrial Chemistry 10 211, 10'222, 10283, 30— 30 30— 30 30 —- 35
Organic Chemical thorutory 5 ‘,M 5'505.,, 90— 0 40— 0 et T E)
Organic Chemistry 5'501. st weate, 20==80 SO a e
Report Writing E.iJ ...................... le St 30— 30 h i
LT LT L o o B A S e P o S A T BT print #ls 30— 20 T o
Thermochemistry and Ch, Equil. 5'68...... A ae 36 i 40 —175

Hours of exercises and preparation: 480 =2504-230 480=220-+200 480 =1004200

FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2211 , seisesaeaias e =00 e o % e
Business Law Ee60, 61, 62...". venaases 80 =40 20 —40 20 —40
Business M.mm,emuu, Ee7l, 72, FR L 30 — 60 30 — 60 20— 25
Chemical Lng’meermu 107 ddl lO (o R 30— 30 30 — 30 i
Cost Accounting Ecbl., el o 4 40— 70 i i
Electrical Engineering, Elements of 642, . . .. 30 — 40 7 o i it
Electrical Engineering Laboratory 6 b.) i 5 30 — 40 o b
Engineering Laboratory 2'604......... Oty o i e o 60 — 30
Industrial 5hcm1cal Laboratory 10'561.. . ... . B0—20 e s i A
Industrial Relations.Ec46 He ) e . 30 — 45
Securities and Investments Ec o L 30 — 40
’le.-mng Materials Laboratory 2'36., e e 20 — 10 05
Thesis. , {FOT T A o 20 ‘140
Vise, Bench, Machine Tool Worl 2'95.. . . . . s 0 40— 0 0 )
Hours of exercises and preparation: 480 =2304-250 480 480

Students enrolled in the Reserve Oﬂ"l:er% Training Corps willelect the courses in Military
History and Policy of the United States GS08 and in International Law GS3 to be taken
dunnﬁ the third (or preferably the fourth) year.

he total number admitied to the Third Year of Course XV inclusive of the three
Options shall not exceed 150 students, until the number of applicants for this course with
perfectly clear records in the work of the first two years shall exceed 150.




DESCRIPTION OF COURSES AND SUBJECTS

CIVIL AND SANITARY ENGINEERING

The instruction in Civil and Sanitary Engineering is given by means
of lectures and recitations, and by practice in the field, the drafting-room
and the laboratory. The strictly professional work begins in the second
year and includes a thorough classroom course in surveying, followed by
field practice in the use of surveying instruments and by drafting-room
work consisting of computations and the preparation and interpretation
of maps and profiles. This work is preliminary to an extensive summer
course in which thorough training is given in surveying and in railroad
field work. 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 appliud 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 engincering 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, permiftting
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.

1001, Surveying and Plotting. Given in the summer between the
second and third years, covers the same ground as the following subject
somewhat more briefly. Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol. I.

1'002, 1'003, 1'0056, 1'008. Surveying and Plotting. A thorough
classroom drill in the principles of surveying given in the second term;
followed in the third term by fieldwork, accompanied by computations
and the making of scaled drawings, profiles and contour maps, and the
study of their application to the solution of engineering problems, Text-
book: Breed and Hosmer's Principles and Practice of Surveying, Vol. I.

66
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1'01, Survey'ng Instruments. Illustrates the use of the common
forms of surveyirgz instruments.

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

1‘08. Surveying, At Camp Technology. It consistsof 355 hours, lec-
tures, recitations, ficldwork and drafting. The fieldwork consists of plane,
topographic, hydrographic and elementary surveying. Plans and maps will
be made in the drafting-room from notes taken in the field.

This subject satisfies the requirements in surveying for students in
Courses II, IVy, VI and XV;. It will not be accepted in place of the work
in surveying for students in Courses I, IX-B, XI and XV,.

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

1'07. Plane Surveying. At Camp Technology. Given in the
summer between the second and third years; it consists of lectures, field-
work, and drafting. The fieldwork consists in making uurveys with the
transit and tape, the running of profiles and cross-sectioning with the
level, and in the astronomical determination of a meridian. The work
in the drafting-room consists of making computations which arise in
surveying operations and of making scale drawings, profiles, and contour
maps from field notes. Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol. I; Hosmer's Practical Astronomy.

1'08. Geodetic and Topographic Surveying. At Camp Technology.
Given in the summer between the second and third years; it consists of
lectures, fieldwork, computations, and drafting, The fieldwork consists of
the making of topographic surveys with the transit including triangula-
tion and stadia surveying; the making of large and small scale maps with
the plane table; the use of the sextant in hydrographic surveys; the use
of the traverse plane table in making road traverses for small scale maps.
It also includes trigonometric and barometric leveling. The work in the
drafting-room consists of making the computations and drawings necessary
to interpret the results of the field observations, Textbook: Breed and
Hosmer's Principles and Practice of Surveying, Vol II.

1'09, Geodetic Surveying. At Camp Technology. Given in the
summer between third and fourth years; it covers three weeks of field
and office work. This work 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 wha have
satisfactorily completed the third year.)

1'10. Surveying. At Summer Mining Camp, Dover, New Jersey,
Given during the summer between the second and third years, It consists
of 360 hours, lectures, recitations, fieldwork and drafting.

The ficldwork consists of plane, topographic and mine surveying. In
the drafting room, plans and maps, both surface and underground, are
made from the notes taken in the ficld, The class work consists of
discussions of surveying methods and is supplemented by numerous
probl{}!r;s.l'l'extbook: Breed and Hosmer's Principles and Praciice of Survey-
ing, Vol. I,

1'11, Spherical Trigonometry. Demonstration and application of
the formulas required for the solution of right and of oblique spherical
triangles, Textbook: Crockelt, Plane and Spherical Trigonomelry.




68 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

112, Astronomy. Supplements Surveying 1002 and 1'003 or
1:005 and 1:006 and the subject is therefore treated from the standpoint
of the engincer. The fieldwork is given at Camp Technology and includes
the determination of latitude, longitude, time and azimuth with the
engineer's transit, Textbook: Hosmer's Practical Astronomy.

113, 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 bri.cﬂ;,r considered. Texthook: Hosmer's Geodesy.

1'14. Geodesy. The theory of higher geodesy, gravity measure-
ments, astronomical observations, and the application of least squares
to geodetic measurements. The principal part of the fieldwork correspond-
ing with this subject is given in course 1'09, Geodetic Surveying,
offered at Camp Technclogy. Textbooks: Helmert's Hoheren Geodiiste,
Jordan's Handbuch der Vermessungskunde and Clarke'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 sextant observations., Text-
book: Bowditch's Navigator.

119, Map Reading and Topographical Drawing. A study of the
different conventional signs employed in making topographical maps.
Each student is required to make a number of plates, and to become
reasonably proficient in the preparation of such maps. Particular attention
is given fo the reading of contour maps, and the solution of problems
relating thereto.

1'20. Railway Fieldwork. Given at Camp Technology in the
summer between the second and third years; it consists of classroom and
fieldwork. A survey is made for a railroad about two miles in length.
A reconnaissance is first made, followed by a preliminary survey including
the necessary topography to permit of determining the position of the
location line: the location line is then staked out, There is also a systematic
drill in the laying out of curves by various methods, including the A, R.
E. A. spirals, and in setting slope stakes for grading. Sufficient class work
of an elementary character is given at the Camp to supplement the field-
work. Textbooks: Allen's Railroad Curves and Earthwork; Allen's Field
and Office Tables.

1211, 1'212; 1'214, 1'216. Railway and Highway Engineering.
A thorough study of curves and earthwork,” The first term is devoted to the
mathematics of curves with applications to the location of railways, high-
ways, sewers, pipe lines, etc. The second term is devoted principally to
the methods of’ staking out and computing earthwork and masonry and to
spirals, Y and connecting tracks. Recitation work predominates, par-
ticularly in the first term, and many problems are assigned for solution
outside and in the classroom. The ap lications of this subject are further
devele ved by subject 1°231, 1'232. So much of this subject as relates
specifically to railways (twenty hours' class work in all) is omitted by
students in Courses I, X1, XV,. Textbooks: Allen's Railroad Curves and
Earthwork; Allen's Field and Office Tables.

1'231, 1'232. Railway Drafting. Consists of two parts: (a) The
making of a plan and a profile from the notes of a railway location survey
made at Camp Technology; (b) the application of the theory of curves
and earthwork developed in courses 1211, and 1'212 to the solution of
problems in hydraulic, railway or highway construction.
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1'24. Railway and Highway Engineering. A course in engineering
organization and duties, and in construction methods and estimates of
cost for work below sub-grade; including clearing, grubbing, culverts,
drains, handling earth in excavations and in embankments, masonry walls
and abutments. Some of the methods of laying out and carrying on
construction work and estimates are illustrated by a study of typical
projects involving the climination of grade crossings. Textbook: Lavis'
Railway Esiimates.

1'262, 1:263. 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; [. C. C. accounting, valuation, and
public regulation. The object is to give the student a comprehensive
knowledge of railway engineering and a general knowledge of railway
accounting and operating, The solution of problems on signals, tractive
effort, economics and railway accounting is required, Textbooks: Willard's
Maintenance of Way and Structures; Neostyled notes on Ruilway Signalling
and on Economics of Railway Engineering.

1'262, 1'262. Railway Design. Drafting-room courses, including
problems in railway location on United States geological maps; the propor-
tioning 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 princinles
taught in subjects 1'211, 1'212, 1'252 and 1'253.

1:271, 1'272, 1'273. Railway Engineering, A continuation of 1'253
and 1'263. Special attention is given to the design and operation of freight
and passenger vards and terminals, locomotive terminals, coal handling;
railroad electrification: electric railways. The principles of railway account-
ing, rates and public regulation and control are thoroughly discussed.
Students in this subject will make individual investigations and reports
upon problems involving railway operation, cconomics and finances.
This subject wi'l only be given at the option of the professor in charge.
Textbooks: Droege's Passenger Terminals and Trains; Droege's Freight
Terminals and Trains; Byer's Economics of Railway Operation; Reports
of he American Railway Engincering Association, and various other reports
and periodicals.

1'281, 1282, 1'283. Railway Design. A continuation of 1263
and closely correlated with 1271, 1'272, 1273, It includes the design
of freight, passenger and locomotive terminals; grade crossing elimina-
tion; handling of traffic during construction, and cost estimates. This
subject will only be given at the option of the professor in charge.

1'30. Roads and Pavements. An outline of the principles governing
the location, construction, and maintenance of roads, and the construc-
tion and maintenance of pavements for city streets, Textbook: Blanchard's
Elements of Highway Engineering.

1'31, Testing of Highway Materials. Physical tests of various
kinds of road materials are made and their value in highway construction
discussed,

132, Highway Transportation. Discussion, recitations and prob-
lems on relaticn of highway to railroad transportation, highway legislation,
traffic surveys, layout and construction of roads, types of motor vehicles,
loads, pavement and grade resistances, economics of motor transport
and economics of highway location, Textbook: Neostyled notes on High-
way Transportation,
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1'33. 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. Graphical methods of dealing with forces
and reactions, curves of shear and bending moment, and of determining
stresses in simple trussed structures, Texthook: Hudson and Squire,
Elements of Graphical 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: Spafford's Theory of Structures.

1'43. Materials. Designed to acquaint the student with the proper-
tics of the various materials used by the engineer, such as stone, brick,
cement, concrete, wood, iron and steel, Textbook: Mills' Materials of
Construction, Second edition,

1'44, Stationary Structures. Designed to give students in electrical
and mining engincering a knowledge of the fundamentals of the theory
of structures, Textbook: Spofford’'s Theory of Structures.

1'461, 1'462. Theory of Structures. Arranged for naval con-
structors. It is intended to give some familiarity with problems met
by structural engineers and the usual methods employed by them in
computing and designing structures, The subject matter includes the use
of influence lines, the determination of moments and shears due to moving
loads, the design of plate girders, simple trusses, columns, portuls, and a
brief discussion of methods (mploycd in the calculation of indeterminate
structures, Textbook: Spofford's Theory of Structures.

1'48. Foundations. A study of the methods of constructing founda-
tions for bridges, buildings and other structures. Textbook: Hool and
Kinne's, Foundations, Abutments and Footings.

*491, 1492, 1 493. Theory of Structures. An extended course, in
continuation of 1°40. It treats of the computation and design of structures
of wood, steel and masonry, by analytical and by graphical methods. The
subjects considered are: roof and bridge trusses of various forms; trestles;
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 zngineering structures. Textbook:
Spofford's Theory of Structures.

1'61. Theory of Structures. Adapted especially to the needs of
students in Architectural Engineering, Textbook: Spofford's Theory of
Structures,

1'62. Structural Design. Designing and partial detailing of simple
structures such as columns, roof trusses, footings, ete. It is intended
to illustrate and amplify the work of 1° 451, 1° 452 by practical design
problems.

1'631, 1'632, 1'633. Bridge Design. Shows the student 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, severai reinforced concrete structures and a riveted steel truss
highway bridge. Emphasis is laid on the development of careful, systematic
and practical habits of computation.

1'636. Structural Design. Abridged from 1533 and especially
adapted to the needs of students in I,.

1'642, 1°643. Structural Design. A drafting-room subject similar
in character to 1'631, 1'532, 1'533, but much shorter and giving only
an outline of the sub]cct
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1'652, 1'6563. Structural Design, Advanced. Structural problems
involving the application of the principles studied in Advanced Structures,
Suspension bridges and arches are the structures chiefly considered.
Special problems may be taken by competent students.

1'661, 1'662, 1'663. Advanced Structures. Some of the subjects
considered are arch bridges of steel and reinforced concrete, suspension
bridges, space framework, frameworks of high buildings, trusses of com-
plicated types, and, in general, the entire subject of statically indeterminate
structures. Textbooks: Mimeographed notes prepared by Professor Spofford;
textbooks by various American and German authors; Monographs and
Professional Papers.

1'67. Secondary Stresses. Theory of secondary stresses including
the computation of such stresses in several trusses. Textbook: Johnson,
Bryan and Turneaure's Modern Framed Structures, Part 11,

1'681, 1'682, 1'683. Reinforced Concrete Design. A consideration
of the theoretical and practical principles involved in the design of struc-
tures of teinforced conerete, In the first terms, a complete design is made
for an interior bay of a typical factory building. In the succeeding terms,
the following topics are taken up: (a) an investigation of bending moments
in reinforced concrete structures by exact methods, such as those of least
work, slope deflections, ete,; (b) a study of the methods of design commonly
used in this country and the reasons for their adoption; {¢) the design of
chimneys, tanks, tunnels and similar structures,

1'691, 1'692, 1'693. Theory of Reinforced Concrete. Study of the
common theory of reinforced concrete design and its application.

The work of the first term is the same as that given in the regular
fourth year course in Structures, 1'492, and that of the succceding terms
is essentially that of the first term of Reinforced Concrete Design, 1°581,
(This course may be taken only by approved students.)

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. (a) Stream Gaging. — Designed to
instruct the students in the principles underlying the art of measuring the
flow of water in open channels. The equipment of the Camp includes a
complete gaging station on a nearby stream, where each student is given
opportunity to male several complete measurements and is instructed
in the use of various current meters. (h) Soundings. — On Gardner's Lake,
the student is instructed in the method of making soundings, and
practices the use of the sextant and the transit in locating them. In the
drafting-room a portion of the data thus sccured is plotted, Textbook
(for Stream Gaging only): Hovt and Grover, River Discharge.

1'61. Theoretical Hydraulics. Similar to course 164 as far as
subject matter treated, with less time spent on the various portions.

1'62. Theoretical Hydraulics. A thorough study of the elementary
principles of Hydrostatics and Hydrokinetics, including the laws governing
static and dynamic pressure, and the flow of water through orifices, tubes,
nozzles, weirs, pipe lines and open channels, Special attention is given to
the laws of hydraulic friction and accompanying losses; to the practive of
water measurement in pipes and open channels; and to such important
occurrences as back water in channels, the hydraulic jump and water
hammer. All portions of the subject covered in 1'61, 1'63, 1°64 and 1'651
are included. Textbook: Russell's, Hydraulics.

1'63. Theoretical Hydraulics. A short course comprising portions
of 1'62 selected with reference to the requirements of Naval and Structural
Architects. Texthook: Russell's Hydraulics.

1'64. Theoretical Hydraulics. It comprises the essentials of 1'62
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but with less time spent on the flow in pipes and channels, and related
subjects, Textbook: Russell's Hydraulics.

1'66. Theoretical Hydraulics. A course embodying both 1°651
and 1'652. Texthooks: Russell's Hydrawlics; Daugherty's Hydraulic
Turbines.

1'661., Theoretical Hydraulics. A course comprising the elements
of hydraulics and of modern hydraulic turbines, subdivided as follows:
1'651, similar to course 1'64, as far as subject matter treated, with less time
spent on the various portions. Textbook: Russell's Hydraulies.

1'662. Theoretical Hydraulics. A bricf study of the theory and
operation of modern hydraulic turbines and of the principles affecting the
selection of type of turbine for different requirements, Textbook:
Daugherty's Hydraulic Turbines.

1'68. Advanced Hydraulics., Offered for students in the graduate
year who arc desirous of pursuing further their studies in theoretical
and applied hydraulics. The subjects treated relate in a general
way to problems arising in water-supply and water-power engincering
and subjects which are only fundamentally treated in 1'62 are further
elaborated and discussed. The outside preparation includes a certain
amount of reference study in addition to the usual problems and the writing
of reports.

1'68. Hydraulic Engineering. Essentially a course in water power
engineering, including a study of practice in regard to the construction
and sclection of hydraulic turbines and impulse wheels, the study of
hydrology, effect of storage and pondage, estimates of available power,
the important features of hydro-electric developments and their general
arrangement. Textbook: Daugherty's Hydreulic Turbines.

1'69. Water Power Engineering. (a) The theory of hydraulic tur-
bines and impulse wheels and its practical application to their construction,
their selection and testing, followed by (b) the study of precipitation,
as the basic element of hydrology and its relation to run-off. Textbook:
Barrows' Notes on Water Power Engireering,

1'70. Water Power Engineering. (a) A continuation of the study
of hydrology including water losses, run-off, and methods of analyzing
and using stream flow data as a basis for estimates of water power; also
studies of flood flow, provision for spillway capacity and of the effect of
storage and pondage as well as the general arrangement of water power
developments. Textbook: Barrows' Notes on Waler Power Engineering.

1'71. Water Power Engineering. A continuation of 1'70, including
the study of the elements of design of the main features of a hydro-clectric
development, — the dam, waterway, and power house. This is accom-
panied by drafting room exercises consisting of computations, reports and
problems of design, relating to hydro-electric plants. Textbook: Barrows'
Notes on Waier Power Engineering.

1781, 1'732, 1'783. Water Power Engineering. A continuation of
160, 1'70 and 1°71, and includes, with 1'821, 1822, 1'823, detailed studies
and designs for some water power project.

Studies are also made of important details of water power develop-
ments, including their comparative economy and valuation. One or more
visits are made each year to water-po 7. plants in New England and
reports are required upon important features, Reference books: Mead's
Water Power Engineering; Creager's Masonry Dams,

1781, 1'762, 1'763. Hydraulic and Sanitary Engineering. Deals
with the major features of design and practice in certain branches of
hydraulic and sanitary engineering, and the applications of hydraulics
thereto. It is subdivided into: 1'751, sewerage and sewage disposal;
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1'752, public water supplies; 1'753, irrigation, drainage and water power,
Texthooks: Metcalf and Eddy's Sewerage and Sewage Disposal; Turneaure
and Russell's Public Waler Supplies; Elcheverry's Irrigation Practice
and Engineering, Vol, I.

1771, 1'772, 1'773. Sanitary Engineering, Is devoted to the
general principles of sanitary engineering, with especial attention to
sewage disposal, sewerage, and water supply. The year's work is
subdivided into: 1'771, sewage disposal; 1'772, sewerage; 1'773, public
water supplies. Textbooks: Kinnicutt, Winslow and Pralt's Sewage Dis-
pasal; Metcalf and Eddy's Sewerage avd Sewage Disposal; Turneaure and
Russell's Public Water Supplies. 3

1'79. Hydraulic and Sanitary Design. The time is ordinarily
devoted to the general lay-out, drafting and computations for a separate
sewerage system for a selected portion of a small town,

1:802, 1 803. Hydraulic and Sanitary Design. More extended than
1'79 and includes additional problems, such as a design for a water purifi-
cation or sewerage disposal plant, a high masonry dam, or other structures
required in connection with water supply or sewage disposal,

1'811, 1'812. Engineering of Water and Sewage Purification. Deals
with the engineering features of existing works for the disposal and treat-
ment of sewage and industrial wastes, and the purification of public water
?upplics, such as outfalls, sewage reservoirs, screens, settling tanks and
ilters.

1-821, 1'822, 1'823. Water Power Design, Supplements 1'731,
1'732, 1°733 and is devoted to the design of works connected with water
power development.

1'831,1'832, 1'833. Sanitary Design. Supplements 1'811, 1812, and
is devoted to the design of works connected with the treatment of sewage
or the purification of public water supplies,

MECHANICAL ENGINEERING

Many of the subjects taught by the Mechanical Engineering Depart-
ment are fundamentals in nearly all of the different branches of engineer-
ing; consequently instruction is given not only to students in Mechanical
Engineering, but also to those taking Civil, Sanitary and Municipal,
Electrical, Chemical, Electrochemical, Architectural and Mining Engineer-
ing, and Naval Architecture and Marine Engineering.

The course in Mechanical Engineering airas 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, extending through the
entire course.

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 in the
third year on the mechanisms of machine tool and automatic machinery.

The instruction in applied mechanics in the second and third years
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covers the fundamental principles of statics, kinetics, strength of materials
and the theory of elasticity; particular attention being given to the solution
of problems illustrating the application of these principles in engineering
practice. The work in this subject is followed by a series of lectures on
engineering materials intended to familiarize the student with the physical
properties of materials used in enginecring work and with data upon the
strength of materials obtained by means of experiments. This is supple-
mented by a course in testing materials laboratory in which the student
is given work illustrating the methods of making tests on various
materials for the purpose of determining their physical properties and also
the strength of different pieces under the conditions of practice.

The course in heat engineering covers thermodynamics, steam engines,
turbines, boilers, gas engines, gas producers, heat transmission, refrigeration
and power station accessories. 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 vear, The work is planned to follow the classroom
work and thereby assist the student in getting a better grasp of the sub-
jects 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 different
methods used in any branch of the work, every problem given him is so
chosen as to bring in each time one or more new operations.

The instruction is mainly by lecture, each new operation being
described and discussed just before the work is to be undertaken; notes
and textbooks are also used. Supplementary illustrated 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
dynamics of machinery and mechanics of engineering which involve the
application of the principles of mechanics in more advanced engineering
problems.

At the beginning of the second term of the fourth year, a student has
to decide whether to take the general course with choice of two professional
electives, or to take one of the four options offered.

These options — 1, Autciaotive; 2, Engine Design; 3, Textile Engi-
neering; 4, Refrigeration, Ordnance Engineering differ from the general
course in that the time alloted to electives has been definitely assigned
to the main subject of the option. The time allotted in the third term
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to the design of an industrial plant has alse been assigned to the main
subject of the options,

2°00. Mechanism. A systematic 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, and
wheel traing and the design of gear tecth., Textbook: Elements of
Mechanism, Schwamb, Merrill and James.

201, Mechanism. A continuation of 2'00 covering linkages, and
the theory and practice of designing valve gears for stcam engines.
Textbooks: Elements of Mechanism, Schwamb, Merrill and James; Mech-
antsm of Steam Engines, James and Dole,

Mechanism, Parts of 200 and 201, not including valve gears,
Textbook: Elements of Mechanism, Schwamb, Merrill and James.

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. Textbook: Noftes and Lithographs, Mechanical
Engineering Department.

06. Design of Automatic Machinery. A continuation of the
course in Automatic Machinery, the discussions including more complex
mechanisms and the design of an automatic machine.

2'063. Design of Automatic Machinery. Abridgment of 2:06.

2'10. Mechanical Engineering Drawing. Drafting-room exercises
giving training in the solution of practical problems supplementary to the
course in Mechanism, such as problems in belting, the design of cams
and in the velocities and accelerations of moving parts. Textbook: Working
Drawings of Machinery, James and Mackenzie.

ﬂ'lf. Mechanical Engineering Drawing. Drafting-room exercises
devoted to work supplementary to the course in Mechanism, including the
solution of problems dealing with velocities, accelerations, and forces in
various linkages, the design of gear teeth and in investigating, by means
of drafting board constructions, the operation of certain types of valve
gears for steam engines. Textbook: Working Drawings of Machinery,
James and Mackenzie,

2'113. Mechanical Engineering Drawing, Drafting-room excrcises
similar to 211 with the problems adapted to the nceds of students in
Course XV;. Textbook: Working Drawings of Machinery, James and
Mackenzie.

2'12, Machine Drawing. Draflting-room exercises and lectures,
Each student is furnished with blue print details of some machine, or
portion of a machine, which he has never seen, and he is required to make
an assembly drawing of the same, He is thus given practice in reading
drawings and in building up a general drawing from details, Two or more
lectures are given on processes for reproducing drawings, such as blue
printing, zinc plate and wax plate engraving and half-tone work., Text-
book: Working Drawings of Machinery, James and Mackenzie.

2'18. Machine Drawing. Drafting-room exercises devoted to more
advanced work, making detail sketches and drawings of machine parts,
Textbook: Working Drawings of Machinery, James and Mackenzie.

2'14. Machine Drawing, Drafting-room exerciscs devoted to
making detail and assembly drawings. Textbook: Werking Drawings of
Machinery, James and Mackenzie.

2'20. Applied Mechanics (Statics). Resolution and composition
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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 pringi!pal moments of inertia in two dimensions only., Textbook:
Applied Mechanics Vol. I, Fuller and Johnslon.

2202, 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 d'stributed forces; determination of centers of gravity, moments
and products of inertia and radii of gyration of plane arcas and solids;
principal axes and principal moments of inertia in two dimensions only;
also a study of kinetics of solid bodies in plane motions, including the
application of the principles of momentum and kinetic energy and the
determination of work and power. Textbook: Applied Mechanics, Vol, I,
Fuller and Johnston.

2'203, Applied Mechanics (Statics and Kinetics). Application of the
principles of statics and kinetics covering 220 and a portion of 2'21,
The subject is arranged especially for and restricted to students in course
VI-A. Textbook: A pplied Mechanics Val. I, Fuller and Johnston,

2204, Applied Mechanics (Statics). An elementary course including
the principles of statics, center of gravity, moment of inertia, especially
adapted to the needs of students in course IV, and is open to students in
this course only. Textbook: A pplied Mechanics, Vol. I, Fuller and Johnston.

2:207. Applied Mechanics (Statics). A course in statics, especially
adapted to the needs of students in course XIII-A Sp. Textbook: Fuller
and Johnston's Applied Mechanics.

221, Applied Mechanics (Kinetics — Strength of Materials),
Principles of kinetics of solid bodies with applications in cases involving
motion in a plane, including the application of the principles of momentum
and kinetic energy and the determination of work and power, The latter
part of the subject is devoted to a discussion of the physical properties of
materials; the components of stress and strain in bodics subjected to
tension, compression and shear and the relations between stress and strain
in various cases. Textbook: Applied Mechanics, Vol. 11, Fuller and
Johnston.

2:211. Applied Mechanics (Strength of Materials). Physical proper-
ties of materials, stresses and strains in bodies subjected to tension, com-

ression and shear; the common theory of bending, including shearing
orces, bending moments, distribution of norinal and shearing stresses,
equation of the elastic curve, and the determination of slopes and deflections
in beams: stresses due to combination of bending and axial loads. Text-
book: A pplied Mechanics, Vol. I1, Fuller and Johnston.

2212, Applied Mechanics (Strength of Materials), A discussion of
the physical propertics of materials, fundamental relations between the
components of stress and strain in bodies subjected to uniform stress or to
uniformly varying stresses; application of these principles in the common
theory of bending with a study of shearing forces, bending moments, the
distriﬁution of normal and shearing stresses; the equation of the elastic
curve and the determination of slopes and deflections in beams; and the
stresses due to combinations of bending and axial loads. Textbook:
Applied Mechanics, Vol. I1, Fuller and Johnston,

2:213. Applied Mechanics (Strength of Materials). Abridgment of
2:912, Textbook: Applied Mechanics, Vol. 11, Fuller and Johnsion.
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9:914, Applied Mechanics (Strength of Materials). A study of the
strength of materials covering a portion of the work given in 2°211 and is
especially adapted to the needs of the students in course 1V, Textbook:
Applied Mechanics, Vol. 11, Fuller and Joluston,

2215, Applied Mechanics (Strength of Materials). A course in
strength of materials, especially adapted to the needs of students in archi-
tectural engincering, Textbook: A pplied Mechanics, Vol. 11, Fuller and
Johnston,

2:217. Applied Mechanics (Kinetics — Strength of Materials).
A course in kinetics and Elements of Strength of Materials, especially
adapted to the needs of students in course XIII-A Sp. Textbook: Fuller
and Johnston's Applied Mechanics.

2:22, Applied Mechanics (Strength of Materials). Common theory
of bending, including shearing forces, bending moments, the distribution
of normal and shearing stresses, the equation of the elastic curve and the
determination of slopes and deflections in beams; stresses due to a combi-
nation of bending and axial loads; the theory of columns, and the methods
of determining the strength of columns under working conditions; the
stresses and deformation in shafting and bars subjected to torsion, Text-
book: A pplied Mechanics, Vol. 11, Fuller and Johnston.

2:991, Applied Mechanics (Strength of Materials). Similar to
2:22, especially adapted to the needs of students in course I. Textbook:
Applied Mechanics, Vol. IT, Fuller and Johnston.

2222, Applied Mechanics (Strength of Materials). A continuation
of 2'21, including 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; the three moment theorem with
applications; and the application of graphical methods in the solution
of problems in statics. Textbool: Applied Mechanics, Vol. 11, Fuller and
Johnston,

2:223, Applied Mechanics (Strength of Materials). A continuation
of 2'213 and covers a portion of 2'222. Textbook: 4 pplied Mechanics, Vol.
11, Fuller and Johnston.

2'224, Applied Mechanics (Strength of Materials, Graphical Statics).
A continuation of 2'214 and also includes applications of the principles of
graphical statics, especially adapted to the needs of students in course IV,
Textbook: Applied Mechanics, Vol, 11, Fuller and Johnston.

2226, Applied Mechanics (Strength of Materials, Graphical Statics).
The first part of this course is a continuation of 2215 including the theorem
of three moments and the fundamental principals of the theory of elasticity
as applied to plain stress. The remainder of the course is devoted to
graphical methods for determining stresses in frames and trusses and the
deflection of beams. Textbook: Applied Mechanics, Vol. 11, Fuller and
Johnston.

2227, Applied Mechanics (Strength of Materials). A course in
Strength of Materials in continuation of 2'217. The course is restricted to
students in course XIII-A Sp. Textbook: Fuller and Johnston's Applied
Mechanics.

993, Applied Mechanics (Strength of Materials). Theorem of
three moments with applications to beams and other members where
continuity exists; the theory of torsion; the application of graphical methods
in the solution of various problems in Statics and Strength of Materials.
Texthook: A pplied Mechanics, Vol. 11, Fuller and Johnston.

2:231, Applied Mechanics (Strength of Materials). Theorem of
three moments with applications to beams and other members where
continuity exists; the application of graphical methods in the solution
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of problems in Statics and Strength of Materials: a brief discussion of the
theories for determining the stresses in flat plates, Textbook: Applied
Mechanics, Vol. 11, Fuller and Johnston,

2:232, Applied Mechanics (Strength of Materials). Theory of
Elasticity as applied to cases involving plane stress and plane strain with
applications in determining stresses and strains in shafting and bars
subjected to combined bending and torsion, helical springs, cylinders and
flat plates; also a study of the stresses and strains in reinforced concrete
ge?‘ms and columns. Textbook: Applied Mechanics, Vol. II, Fuller and

ohnston.

2'24. Applied Mechanics (Kinetics). Application of the principles
of kinetics in problems involving the determination of forces, acting unon,
and the stresses within the moving parts of machines, the problems chosen
being such as are commonly met with in engineering practice. Both
analytical and graphical methods are used. Textbook: A pplied Mechanics,
Vol. I, Fuller and Johnston.

2'26. Dynamics of Machines. TForces involved in the moving parts
of machinery, particularly reciprocating engines — graphical and analytical
methods of determining accelerating forces are studied, with special
application to the inertia problems of crank-and-connecting rods, fly-
wheels, cams and governors, dynamometers and the measurement of power
are also included.

2'262. Dynamics of Engines. A discussion of the fundamentals of
inertia balancing in reciprocating engines and applications are made to
the principal forms of engines in general use, Diagrams are drawn and
vibration studied.

2262, 2'263. Mechanics of Engineering. Application of the principles
of mechanics in the solution of problems of value to the mechanical
engineer; including the theories of friction and more advanced problems in
statics, kinetics, work and power, and strength of materials, Particular
attention is paid to various problems arising in the design and operation of
heavy ordnance. Texthook: A pplied Mechanics, Fuller and Johnston.

2'271. Theory of Elasticity. Fundamental principles of the mathe-
matical theory of elasticity as applied to cases involving plane stresses
and plane strain. The following points are covered: definition of stress;
quality 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; obliquity of
stress; planes of maximum obliquity; conjugate stresses; ratio of conjugate
stresses; strain components; principal strains; relations of stress and strain
components; elastic constants; general equations of equilibrium, The
application of the foregoing is illustrated in the solution of problems. The
deduction of the formulas for stresses, strains and distortions in cylin-
ders, cylinder ends and spheres completes the course. Textbooks: A pplied
Mechanics, Vol. II, Fuller and Johnston; Ordnance and Gunnery,
T'schappat; Noles.

2'272. Theory of Elasticity. A continuation of 2'271 devoted to
the application of the principles of the theory of elasticity, to the design
of compound cylinders such as are used in gun construction and including
the design 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,

2-281, 2'282, 2'283, Advanced Mechanics and Theory of Elasticity.
Some of the more advanced problems in dynamics and strength of materials
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including a detailed study of the general theory of elasticity and applica-
tions. The work is planned to suit special needs of the student, especially
in connection with his research work.

2292, Ordnance Engineering. Lectures with ten hours' prepara-
tion, lectures being given by the regular staff officer detailed to Technology
as the representative of the Ordnance Department. Devoted to lectures
and calculations on gun design.

2:293, Ordnance Engineering. Twenty lectures and twenty hours’
preparation, together with forty hours devoted to drawing and design.
The work takes up the construction of recoil and counter-recoil mechanisms.
Calculations of stresses in gun carriages, foundations, gear trains, roller
bearings, foundation bolts will also be consider=d. Each student is required
to make a complete sct of caleulations of the work assigned him under the
headings noted above.

2:302, Materials of Engineering. A discussion of the relationship
existing between constitution and microstructure, the effect of change of
composition, hot and cold work and heat treatment upon the physical
properties of iron, steel bearing metals and other alloys. Textbook:
Malterials of Construction, Mills.

2:303." Materials of Engineering. A study of the manufacture,
physical properties and testing of iron, stecl, timber, cement, concrete,
brick, plaster, lime and other materials, Methods of testing and specifica-
tions are also discussed. Textbook: Materials of Construction, Mills.

2:304, Materials of Engineering. Study of the materials met in
marine construction and is open only to special students of the Construc-
?}3% Corps, United States Navy. Textbook: Materials of Construction,

wlls.

2'31, Materials of Engineering. Twenty hours of conference with
forty hours' outside study, the time being devoted to a discussion of the
testing and specifications of materials. This subject is open only to officers
of the United States Navy.

2:82. Materials of Engineering. Similar to 2'303. Textbook:
Materials of Construction, Mills.

9:34, Physical Metallurgy., A course for advanced students of the
graduate year, consisting of conferences and laboratory work, involving
investigations of the structure and physical propertics of iron, steel and
other metals and the changes when the materials are subjected to
mechanical work, distortion, alternating stresses and heat treatment,

2:341, Physical Metallurgy. Includes the conferences in 2'34 with
no laboratory work.

2342, Physical Metallurgy Special. Open only to officers of the
United States Navy taking Torpedo Design and consists of a series of con-
ferences and laboratory exercises dealing with the investigation of the
structure and physical properties of metals used in torpedo construction.

2:361, 2'362. Testing Materials Laboratory. Study of the behavior
of engineering materials under stress including tests of concrete and fabrics,
Some attention is also given to the microscopic examination of non-metallic
materials.

2:36. Testing Materials Laboratory. Methods of making physical
tests for the properties of materials.

2:366. Testing Materials Laboratory. Methods of making physical tests
for the properties of materials, adapted to the needs of students in VI-A,

2368, Testing Materials Laboratory. Physical characteristics and
testing of the materials met in marine construction and is open only to
students in course XITT-A Sp.
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2'369, Testing Materials Laboratory. Study of the materials met
in marine construction by macroscopic and microscopic methods and the
effect of heat treatment upon their structure and physical propertics.
It is open only to students in course XIII-A Sp, Textbook: Principles
of Metallography, R. S. Williams.

2'3T7. Testing Materials Laboratory. Methods of making physical
tests for the properties of materials somewhat more extended than 2°36.

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

2'384. Concrete Research. For graduate students. Gives oppor-
tunity for an investigation of special problems concerning concrete material
or concrete construction,

2:392. 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: Concrele Engineer's Handbook, Hool and Johnson.

3 Reinforced Concrete Design. A continuation of 2392
consisting of the complete design of a typical cross section for a building.
Special designs are made for corner columns, stairs, floor openings, etc,

2:394, Reinforced Concrete Design, Advanced. For graduate
students. Affords opportunity for special problems in reinforced conerete
design of a more advanced nature than that covered by courses 2:302
and 2393, The problem matter will be determined by consultation between
the instructor and the student,

2'40, Heat Engineering. Beging a detailed study of the laws of
thermodynamics and their application to engineering problems. It 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. Textbooks: Thermodynamics of the Steam
Engine, Peabody; The Temperature Entropy Diagram, Berry; Problents in
Heat Engineering, Miller, Riley, Berry.

2'41, Heat Engineering, A description of boilers, mechanical
stokers, fuel and ash conveyers, superheaters, feed water heaters, econo-
mizers, pumps, traps, fans, piping and various other accessorics of steam
boiler pfants. Texthook: Steam Botlers, Peabody and Miller.

2'411., Heat Engineering. Includes about one-half of the subject
matter contained in 2'41 and 2°43. Textbook: Steam Power Plant Engineer-
ing, Gebhardl.

2'42. 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 hot air, internal combustion and vapor
engines together with an analysis of the nature and magnitude of the
various losses affecting the efficiencies of the various machines. Text-
books: Thermodynamics of the Steam Engine, Peabody; The Temperature
gmmpy Diagram, Berry; Problems in Heat Engineering, Miller, Riley,

erry.

2'43. Heat Engineering. A description of different types of steam
engines, steam turbines, condensers, cooling towers and })O\Wr station
accessories, Textbook: Steam Power Plant Engineering, Gebhardt,

2'432. Heat Engineering. The first part is a continuation of the
description of turbines begun in 2°43. The rest deals with the principal
types of gas, gasoline and oil engines, together with their fucl and ignition
systems and auxiliary apparatus. Gas producers and the principles of
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combustion are also discussed, Application is made of the thermodynamic
principles involved but the subject is mainly descriptive and is illustrated
y lantern slides.

2'44, Heat Engineering, A thermodynamic study of gas com-
pressors and motors, of the transmission of gases through pipe lines, of
cooling towers, of heating and ventilation problems, of multiple evapora-
tors, etc. Texthooks: Thermodynamics of the Steam Engine, Peabody;
The Temperature Entropy Diagram, Berry; Problems in Heal Engineering,
Miller, Riley, Berry.

2'461. Heat Engineering, Begins the discussion of reversed (power-
consuming) thermodynamic processes as illustrated in the Kelvin warming
engine and the various refrigerative machines. Particular attention is
given to both large and domestic units operated on the compression
system for various kinds of refrigerants. Warchouse construction, refrigera-
tion and ventilation are also considered., Textbooks: Thermodynamics
of the Steam Engine, Peabody; The Temperature Entropy Diagram, Berry;
Problems in Heat Engineering, Miller, Riley, Berry.

2'452, Heat Engineering. 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, ete., upon the surface coefficient. This is followed by a
number of lectures on Heating and Ventilation. This part of the subject
includes a discussion of the engineering principles underlying a correct
practice of heating and ventilation work, the different systems of heating
and ventilating, air washing, ete., and the design and plans of the essential
parts of a heating and ventilating system for a mill. Textbook: Noles
prepared for class.

2:'461, Heat Engineering. DBegins with a study of the steam and
mechanical equipment of a Power Station; it includes in addition, descrip-
tions of different types of steam engines, internal combustion engines,
turbines, condensers, cooling towers, pumps, ete. This is followed by a
detailed study of the design of valve gears for steam engines, both the
Reuleaux and the Zeuner methods being used; also of the laws of thermody-
namics and their application to engineering problems. It includes a
discussion of the physical properties of gascs and of saturated vapors.
Textbooks: Thermodynamics of the Steam Engine, Peabody; Mechanism
of Steam Engines, James & Dole; Illustrations of Steam Engines, elc.,
published by the Mechanical Engineering Depariment.

2:462.  Heat Engineering. A continuation of 2'461 and includes
a study of superheated vapors, mixturcs of air and vapors, flow of com-
pressible fluids through orifices, discussion of air compressors, power of
engines, turbines, ranking efficiencics, Textbooks: Thermodynamics of
the Steam Engine, Peabody; Mechanism of Steam Engines, James & Dole;
Illustrations of Steam Engines, etc., published by the Mechanical Engineering
Department.

2'463, Heat Engineering. A description of the cycles of gas engines,
refrigerating machines, engine economies, elementary principles of heating
and ventilation: steam boilers of various types, also a description of boilers,
mechanical stokers, fuel and ash conveyors, superheaters, feed water
heaters, economizers, pumps, traps, fans, piping and various other acces-
sories of steam boiler plants. Includes 2°41 (which is the part taken by
course XIV) together with some additional work in thermodynamics.
Textbooks: Steam Boilers, Peabody and Miller; Thermodynaniics of the Steam
Engine, Peabody; or Gebhardl's Steam Power Plant Engineering.
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2:471. Heat Engineering. One half of the subject is occupied with
a description of various types of steam engines, condensers, pumps, cooling
towers and other power plant auxiliaries. A brief discussion of different
types of valve gears, including the use of the Reuleaux and the Zeuner
diagrams is also given. The other half of the course takes up a study of
the elementary laws of thermodynamics and their application to gascs.
Texthooks: Thermodynamics of the Steam Engine, Peabody; Mechanism
of Steam Engines, James & Dole; Steam Power Plant Engineering, Gebhardl;
Problems in Heat Engineering, Miller, Berry, Riley.

2'472. Heat Engineering. A continuation of 2'471 and includes
a study of the propertics of saturated and superheated vapors; a bricf
discussion of the flow of compressible fluids through orifices, the theoretical
and actual steam engine and the steam turbine. Textbooks: Therntody-
namics of the Steam Engine, Peabody; Steam Power Plant Enginecring,
Gebhardt; Problems in Heal Engineering, Miller, Berry, Riley.

2:473. Heat Engineering. About half of the subject is devoted
to a discussion of steam boilers as outlined in 2'41, The other half includes
a study of air compressors, internal combustion engines and the principles
of refrigeration. Textbooks: Steam Power Plant Engineering, Gebhardi;
Thermodynamics of the Steam Engine, Peabody; Problems in Ileat Engi-
neering, Miller, Berry, Riley.

2'60. Heat Engineering. Includes portions of 2'40 and 2'43,
Textbooks: Thermodynamics of the Steam FEngine, Peabody; Problems in
(Hzc]:t Engineering, Miller, Berry, Riley; Steam Power Plant Engineering,
sebhardt.

2:61. Heat Engineering. Includes parts of 241 and 242, Text-
books: Thermodynamics of the Steam Engine, Peabody; Problems in Heat
Engineering, Miller, Berry, Riley; Steam Power Plant Engineering,
Gebharat.

2:62, Heat Engineering. About two thirds of this subject is devoted
to a study of the Steam Turbines; the remaining third includes considera-
tion of air compressors and internal combustion engines, Textbooks:
Thermodynamics of the Steam Engine, Peabody; Problems in Heat Engineer-
ing, Miller, Berry, Riley; Steam Power Plant Engineering, Gebhardt.

2'641, 2'642, 2'643.” Advanced Heat Engineering. A thermodynamic
study of absorption refrigerating systems, certain aspects of the com-
pression system not covered in 2°451 and 2'452, a discussion of theoretical
and practical problems in the manufacture of ice, the liquefaction of gases;
also a discussion of the laws of heat transmission as illustrated in steam
condensers, feed water heaters, brine coolers, radiators, steam boilers, engine
cylinders, cooling of castings, freezing of ice, ete. It includes the applica-
tion of Fourier's series to cases involving fluctuating temperature conditions.
Texthook: Notes prepared for class.

2'66. Torpedoes. Includes a discussion of the utilization ot energy
in the power plant of a torpedo together with such portions of subjects
2°'451 and 2°'452 as meet the needs of the Navy Students.

2:661. Dynamics of Aero Engines. Twenty lessons adapted to
students specializing in aeronautics. The fundamentals of inertia balancing
in reciprocating engines are discussed, and application made to the principal
forms of engines used in aircraft, Instruction is given partly by lectures
and partly in the drawing room, with outside study in problems assigned.
Open to graduate students who are taking the major portion of their
work in aeronautics, or to graduate students who have had the equivalent
of 2'25.

2'663. Aero Engines. Ten three-hour periods devoted to the
testing, operation and general overhaul of acro engines. Particular
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attention is given to the comparative testing of engines with different
adjustments. Literature used consists of government service bulletins, hand
books, manufacturers’ pamphlets, and current literature on the subject.

2'684. Lubrication of Aeronautical Engines.

2°'666. Carburetion. Inciudes the essentials of proper mixtures;
a consideration of various types of carburetors; single jet action and
various methods of compensating practice; desired air-fuel ratios and
characteristic curves of the several types of carburetors; a study of the
induction system and distribution, supercharging, etc.

2'666. Aeronautical Engine Cooling.

2'667. 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 condition 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, ete,

2'668, 2'669. Aero Engine Laboratory. Testing of airplane engines
and the use of dynamometer equipment,

2'67. Mechanical Equipment of Buildings, Heating and Ventilation.
A training in the thermodynamics of gases, saturated and superheated
steam, sufficient to enable the student to ciitain a working acquaintance
with the essential engineering principles underlying the correct practice
of heating and ventilating work, which forms a part of the subject. A dis-
cussion of the various steam and mechanical appliances used in connection
with the equipment of buildings is also included. Textbook: Heating and
Ventilation, Allen and Walker. Noles prepared for class.

2'68. Power Plant Design. The work consists in making the
working drawings necessary to show the location of boilers, engines,
auxiliaries, piping, coal pockets, etc., for a power house and also drav-
ings and calculations of some of the details. Textbook: Notes on Power
Plant Design, Miller.

2'602. Engineering Laboratory. This subject and 2'603 are devoted
in the second and third terms to elementary experiments necessary for
a complete knowledge of methods of testing, the work being arranged
to supplement the course in Heat Engineering. It includes the use of the
indicator, determination of horse power, setting of different types of valves,
measurement of engine clearance, calibration of pressure and vacuum
gages, use of friction brakes, testing of different types of calorimeters,
measurement of the flow of steam and air, power and economy tests of
simple engines.

2'603. Engineering Laboratory, See 2°602.

2'8604. Engineering Laboratory. Intended for students who take
only one term of Engineering Laboratory and covers portions of
2602, 2603, and 2'61; the elementary experiments are emphasized and
enough of the more advanced work taken to exemplify the methods of
testing the more common steam and hydraulic machinery.

2'606. Engineering Laboratory. This is a brief course being part of
2'604, 2'605 and 2'612 are together the equivalent of 2:604.

2'606. Engineering Laboratory. Covering a part of 2'602 and 2'603.

2'607. Engineering Laboratory. Supplements the work in 2°57.
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2'608, Engineering Laboratory. Equivalent to 2'602 and 2'603,
but the work is all done in one term.

2'61. Engineering Laboratory. A continuation of 2'602, 2'603
and is designed to make the student familiar with the standard
methods of testing ordinary steam and hydraulic machinery, to teach
him to think systematically and accurately on such matters and to accustom
him to the assumption of engineering responsibility. A few students
work together under the direction of an instructor, Each student writes
a complete report of the test, giving required results, arrangement of
apparatus, method of testing and details of computation, including experi-
ments in hydraulics, tests on air compressors, hydraulic machinery and
experiments in heat measurements. Note—Naval officers taking Graduate
Course in Torpedo Design omit Heat Measurements.

2'611, Engineering Laboratory. Parts of subjects 2'61 and 2°62.

2:612. Engineering Laboratory. DIart of 2°61.

%'613. Engineering Laboratory, Part of 2'61.

2'614. Engineering Laboratory. Part of 2°62.

2'62. Engineering Laboratory. A continuation of 2'61 covering
more advanced work along the same lines including a steam boiler test.
Textbook: Power Test Code of Ameriran Society of Mechanical Engineers.

2:621, Engineering Laboratory. Exercises in gas analysis and a steam
boiler test, Textbook: Power Test Code of American Society of Mechanical
Engineers.

2'63. Refrigeration Laboratory. A gencral experimental course on
refrigerating machines and experiments on heat transmission.

‘831. Gas Engine Laboratory. This subject, which is of five weeks'
duration, or one hundred and ninety hours, consists in the stripping and
assembling of different types of gasoline engines and accessories used in
the Ordnance Department, United States Army., Complete efliciency
tests are made on these engines. A considerable amount of time is spent
both on operation and on what is known as * Troubles " with the idea
of familiarizing the men with the various troubles which are likely to
interfere with the operation of an engine. Open only to Army Officers.
Notes prepared by the instructor in charge will be used. Textbooks:
Automobile and Air Craft Engines, Judge; The Gasoline Motor, IHeldl;
Electrical Equipment, Heldt; catalogues and instruction books published by
manufacturers of engines and accessories,

2°632. Gas Engine Laboratory.

2.633. Automotive Laboratory. Supplements the classroom work,
the aim being to more thoroughly familiarize the student with vehicle
construction and operation. It includes the stripping and assembling
of various types of engines and chassis parts and gives practice in * trouble
hunting,” the making of adjustments, timing of ignition, and valve setting.

2'634, Engine Testing. Various types of engines are tested, The
work includes tests for horsepower, torque, fuel and air consumption,
exhaust gas, analysis, thermal and mechanical efficiencies, Engine acces-
sories are tested, A study is made of the behavior of the parts in operation
as regards vibration, distortion, etc.

2'636. Motor Vehicle Testing. The work includes laboratory and
road testing of automobiles, trucks, tractors and their component parts
as regards their performance characteristics, A study is made of the
behavior of the parts under operating conditions as regards vibration,
distortion, ete. Study is made of the causes of failure of parts.

2'64. Engineering and Hydraulic Laboratory. Work is designed to
make the student familiar with the standard method of testing the
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simpler steam and hydraulic machinery, particularly as applied to
Civil Engineering,

266, Steam and Hydraulic Laboratory. Similar to 2'64 but more
time is devoted to hydraulic experiments, particularly to the testing of
impulse and reaction turbines,

'66. Power Laboratory. Twenty two-hour exercises in the labora-
tory, with forty hours outside work on calculations and reports. The
object is to familiarize the student with the method of testing various
types of power equipment and the proper method of writing a report of
such tests. In addition, attempt will be made to familiarize the men with
the operation of pumps and engines. This subject open only to Army
Officers. No textbooks required.

2'67. Ordnance Engineering. This summer course in Ordnance
Engineering extends from the first Tuesday in August to the end of the
third week in September, with a total of three hundred and forty hours.

The first part of the course is devoted to the application of the funda-
mental principles of kinetics and statics. It includes application of the
principles of kinetics to rigid bodies in plane motions both rectilinear and
curvilinear with particular emphasis on the principles which will arise
later in Ordnance Design. The course in statics includes the application
of the fundamental principles of statics, the theories of beams, columns,
and torsion as applied in the design of beams and girders, columns, shafting
gears, etc, The latter part of the course is devoted to problems in Ordnance
Design. Textbooks: Applied Mechanics, Vols. I and II, Fuller and
Johnston, Reference books: Strength of Materials, Morley; Strength of
Malerials, Boyd; Elementary Dynamics, Routh.

2681, Ordnance Engineering. A continuation of the summer course
in Ordnance Engineering including a study of the stresses in curved bars
with applications in the design of links and hooks; the design of box and
plate girders; recoil systems and counter-recoil mechanisms; the mechanics
of interior ballistics, including a study of the relation of time, velocity,
space and gas pressure during the travel of a projectile in the bore of a gun;
method of calculating free recoil and retarded recoil; the design of hydraulic
recoil cylinders, including the calculation of throticling grooves; design of
counter-recoil springs and hydro-pneumatic counter-recoil systems.
Textbooks: Ordnance and Gunnery, T'schappat, Reference books: Theory
of Recoil of Guns, Rausenberger; Stresses in Wire-Wrapped Guns, Ruggles;
Graphic Representation of Pressures and Shrinkages in Buill- Up Guns,
Nulton; Railway Aritllery; Handbook of Ordnance Data.

2'882, Ordnance Engineering. A continuation of 2'681, comprising
a study of the stresses in parts of different mounts including a field gun
carriage barbette and railway mount; the design of traversing and elevating
mechanisms; the analysis of the recoil and counter-recoil systems, and the
forces acting in a disappearing gun mount.

2683, Ordnance Engineering, A continuation of 2'682 in which
the work outlined in that subject is completed, and in addition includes
a study of the form of rifling grooves; the equation of the developed curve of
rifling on a plane surface; types of projectiles; stresses in the walls of
different types due to rotation and due to impact.

2'686. 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, Tschappal.

2'69. Textile Engineering, Thirty lectures on the machinery
employed in the production of textile fabrics; the process being studied
from the bale to the finished cloth.
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In addition fifty hours are divided between design and special work
assigned in the textile testing laboratory, involving the determination
of the strength, twist, elasticity and the moisture content of fabrics and
yarn,

2'702. Machine Design. The work of this subject and 2'703
embrace typical problems in machine design which may be solved by the
application of the principles of statics. As an introduction the student is
required to make complete calculations and drawings for the design of
one of the simpler machines in which the stresses are statically determinate,
such as a punch, shear, press or riveter. The remainder of the time is spent
in the design for a fire-tube, water-tube or marine boiler, a vuleanizer,
stand-pipe or steel stack, In this connection the shells of cylinders, riveted
joints, and the staying of flat surfaces are thoroughly discussed. Graphical
methods are employed for the analysis of motions and the determination
of forces wherever possible. A short discussion of the principles underlying
the construction of alignment charts is given in this course. Texthooks.
Design of Steam Boilers and Pressure Vessels, Haven and Swett; Notes on
Machine Design, Haven.

2°703. Machine Design. Sce under 2'702.

2'704. Machine Design. Similar to 2'702 and 2'703, but briefer
and adapted more directly to questions relating to manufacture and
duplication of parts. Textbook: Nofes on Machine Design.

271, Machine Design. Design of machines involving dynamic
forces. Such a machine as a power-driven punch, press or rock crusher
is chosen as a type and its various proportions as far as possible are calcu-
lated by rational methods. The stiffness and strength of shafting, belts,
ropes, stresses in flywheels, force fits, balancing, journals, and bearings
and stresses in moving parts are discussed at length. A complete set of
drawings and calculations for a complicated machine of the above type
forms the conclusion of this course, Textbook: Nates prepared for class.

2'711. Machine Design. A continuation of 2:'704.

2'712. Machine Design. The work comprises the rational design of
machine parts, such as tension and compression members, rivets, gears,
shafts, fly wheels, belts, and links, Especial attention is paid to dynamic
forces as effecting the design of machinery.

2'718. Machine Design. A continuation of 2712,

2'72, Machine Design. A continuation of 2'71, more advanced work.

2'732. Engine Design. Lectures and drafting-room exercises in
the design of reciprocating engines. 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 the way which the ther-
modynamic and mechanical problems are worked out. A detailed study
is made of the principles of mechanical balancing and other scientific
features of design applicable to reciprocating engines in general.

2'733. Engine Design. An extension of 2'732, consisting of lectures
and drafting-room exercises. A problem is assigned on the design of an
engine, usually a high-speed steam engine or a Diesel engine, The
student makes the necessary calculations for dimensions and lays out the
principal parts of the engine.

2'741, 2'742, 2'743. Advanced Machine Design. A systematic
application of the principles of Applied Mechanics to the design of machines
OF complicated character. The subjects of centrifugal effects, balancing,
lubrication and combined stresses are treated at considerable length,
Library Research.

- 82‘13146. Advanced Machine Design. Arranged for Ordnance Design,
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27612, 2'7618. Automatic Machinery, A discussion of a number
of fully automatic machines representative of various classes of machinery,
such as wire-working machinery, can-making and canning machinery, print-
ing machinery, machine tools, weighing, package and wrapping machinery,
ete. In connection with the course a motion chart and the layout for
some simple automatic machine is worked out in the drafting-room.

2'7623. 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 clevators,
pneumatic systems of dust collection, water-heating systems, scwage
disposal, etc. Given in either second or third terms.

2'763. 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 ia sufficient detail to make
the student familiar with the best practice. Problems illustrating simple
desigu and the thermodynamics of steam turbines are worked out. Turbine
economics and the special features of turbine auxiliaries are considered. The
subject assumes a knowledge of the steam turbine and nozzle work taken
in Heat Engineering of the third year. Textbook: Steam Turbines, Mayer.

2'764. Fire Protection Engineering, The growing demand for men
equipped with a knowledge of fireproofing and fire protective apparatus
renders it necessary to make a special study of this branch. The erection,
installation and operation of protective devices are carefully considered.
A study is also made of safety appliances, both in connection with fire as
well as in relation to machines of hazardous character, A number of
problems are worked out, showing how modern shops and mills may be
safeguarded against fire in the most effective manner, Textbook: Crosby-
Foster- Fiske, Handbook of Fire Protection.

27662, 2'7663. Heat Treatment. Conferences and laboratory work,
dealing with the physical properties of iron, steel and other metals and the
changes which these properties undergo when the materials are subjected
to heat treatment. Notes prepared for class.

2'7566. Heat Treatment and Metallography. Conferences and
laboratory work dealing with the heat treatment and metallography of
alloy steels, bearing metals, light alloys and other metals used in auto-
motive construction, Macroscopic and microscopic methods of examina-
tion are used to establish the correlation between microstructure and
physical properties of these metals as affected by heat treatment.

27672, 2'7673. Internal Combustion Engines. An extension of
2°'432, which takes up gus, gasoline and oil engines for all purposes, stationary,
marine, automobile and aero engines. Various textbooks are used, and
reference made to current technical publications. Detailed study is made
of the action taking place within the engine cylinder, as influenced by kind
of fuel, method of mixing and igniting, jacket cooling and internal cooling,
and valve control, Valve gears for forr-cycle engines, and several types of
ported cylinders for two-cycle engines are examined at some length. The
common arrangements of multi-cyvlinder engines are studied with reference
to fuel supply, ignition, regularity of torque, balance of moving parts and
power calculations. Gaseous and liquid fuels are discussed, including
carburation and the different methods of injecting and atomizing non-
volatile fuels in Diesel and other oil engines. Attention is given to starting
and reversing systems, air compressors, scavengers, pumps, superchargers
and other accessories. A further study of gas producers is also included
in this subject.

2:7682, 2'7683. Locomotive Engineering. The study of construction
from detail drawings of modern steam locomotives, general principles of
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locomotive design, calculation of stresses in the principal parts of the
engine, locomotive testing and the coal and water consumption and effi-
ciency of different types; also, the operation of modern air brake systems,

2'7692. Refrigeration. A continuation of 2'451. It includes a
discussion of multiple effect receivers and compressors, a study of the
properties of various brine solutions, of problems encountered in the
manufacture of ice, and in other applications of mechanical refrigera-
tion.

2'7693. Refrigeration. A general discussion of the .pplication of
refrigeration to warchouses and industrial processes, refrigerator cars, ete.,
including also the proper handling of foods in storage; fungus growths
and their effect on the decay of foods in storage.

2'76, General Engineering Lectures. Matters of gencral engineering
interest, such as the development and construction of the steam or electric
locomotive, the description of a modern manufacturing plant, the motive
power of ships, the construction of aecroplancs, ete.

2'77, 2'78. Industrial Plants. A study of problems involved in the
capitalization and organization of a modern manufacturing plant and
planning, construction and equipment of the buildings required. The
subjects included may be grouped as follows: (a) Financial organization,
capitalization, promoting. (b) Organization of the industry including the
office and engineering department, methods of superintendence, employ-
ment and cost of labor, scheduling of work, process mapping or routing,
systems of compensation and etficacious conditions of labor, cost account.
ing and current methods of efficiency engineering. (c¢) Planning the lay-
out of the plant, the distribution of power; the type and form of the
building. (d) The design and planning of the foundations and the struc-
ture of a brick and timber or brick and stesl mill including necessary
calculations. (e) The design, calculations and plans for the principal parts
of a steel frame for a mill and for the floor beams and columns for a
reinforced concrete structure. (f) The mechanical equipment of the build-
ing. Textbook: Noles prepared for class.

2'792, 2'793. Gasoline Automobile. Covers the general principles
of gasoline 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, ¢.zering
gear, axles, etc.

2:7941, 2'7942, 2'7943. Automotive Engincering. 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 distribu-
tion, sources of loss of efficiency, carburetion, cooling, gear sets, rear axles,
front axles, and steering gears, springs, brakes, wheels, etc.

2:7951, 2'7952, 2'7963. 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.

2'797. Maintenance and Operation. Takes up operation and main-
tenance costs, costs of tractors, truck fleets and buss lines, and includes
schedules, control, overhauling, repair, inspection, adjustment and care.

2:80, Forging. Systematic instruction in the use of cach 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
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bolts. The work in steel includes drawing, forming, welding, refining and
tempering, and spring and tool making. Training is given in the use of
the power hammer; and drop forging is also included.

2:801 and 2'802. Forging. Same as 2'80, given in two terms.

2:81, Forging. Coversnearly the same ground as 2°80.

2'82. Foundry. Instruction is first given in cutting over and temper-
ing 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 is followed 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
muchines. The mounting and gating of wood and metal patterns on plates,
the use of follow boards, and making of sand and plaster matches is
described and illustrated by examples. Castings are first made in white
metal for practice, then in brass and in cast iron, when the students are
taught pouring and the running of metal furnaces. The laboratory work
is supplemented by illustrated lectures on loam, large floor and sweep
moulding, steel and aluminum casting, foundry appliances and modern
methods of production. Textbook: Noles prepared for class.

2'83. Foundry. Covers a part of 2°82.

2:831. Foundry. Similar to but slightly more extended than 2'83.

2'832. Foundry. Covers part of 2'82,

2'84. 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 illust ated lectures on the construction and foundry
application of solid, spliv and loose-picce patterns; large complete, part and
skeleton patterns for floor, loam and sweep work; master and metal
patterns; mounting of patterns on plates and their preparation for use on
moulding machines. Textbook: Noles prepared for class,

2'86. Vise and Bench Work, Instruction in mechanical processes,
where the tools are guided principally by hand, is given by lectures and
demonstration, supplemented by the textbook. The work is arranged
to advance the students in a logical, systematic and progressive manner
and in the shortest time. Each student is required to do problems which
involve the application of the following principles and processes: laying
out work, angles of cutting tools, grinding tools, chipping cast iron, chipping
key ways, pneumatic chipping and drilling, classification of files, filing
and fitting cast-iron and steel machine parts, alignment and babbitting
of bearings, scraping machine slides, bronze and babbitt bearings, steam-
pipe fitting by hand and machine, pipe bending; measuring hardness of
metals with the scleroscope; drilling, reaming, counterboring and tapping;
grinding drills, taps and counterbores by hand and machine; belt lacing;
electric and oxyacetylene welding, Textbook: Principles of Machine
Work, Smith.

2'87. Vise and Bench Work. Similar to 2°86, but shorter,

2'871, Vise and Bench Work. Covers part of the work given in
2'87. Textbook: Principles of Machine Work, Smith.
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2'88. Machine Tool Work. This and the following subjects, 2:00
and 2'92, are devoted to instruction and practice in the use of machine
tools. Instruction is given, when necessary, in the mechanism of the
machine-tools used and careful attention is paid to the various adjustments
for the work in hand. The different measuring tools and devices, with
the advantages, methods of use and limits of accuracy of each, are con-
sidered. As each cutting tool is taken up, its cutting angles and general
adjustments are discussed, together with the ‘ feeds " and cutting speeds
suitable for each material worked and for each machine. The subject
includes instruction in centering, squaring, straight and taper turning and
fitting, outside and inside screw cutting, chucking, reaming, finishing and
polishing, drilling, tapping, mandrel making, grinding and lapping, boring,
brass turning and finishing, ornamental turning, planing flat and V sur-
faces, fitting, the use of the milling machine, gear-cutting, tool-making,
including taps, drills, reamers, millir~ cutters, cylindrical gages and
measuring with light waves. Textbook: Advanced Machine Work, Smith.

2'881. Machine Tool Work., One hundred and twenty hours
devoted to hand and machine processes. The work starts with hand
processes as follows: laying out of work, angles of cutting tools, grinding
tools and drills, chipping cast iron, chipping keyways, pneumatic chipping
and drilling, accurate drilling, reaming and tapping; scraping flat surfaces;
classification of files; hand and machine filing on cast iron, steel and
wrought iron; alignment, babbitting and scraping bearings; steam pipe
fitting and pipe bending, oxyacetylene welding and cutting; electric welding
and the use of the scleroscope for measuring the hardness of common metals
and hardened, tempered and heat-treated steels. This is followed by
instruction and practice in the use of machine tools. Instruction is given
in the mechanism of the machine tools used and in the various adjustments
for the work in hand. The different measuring tools and devices, with the
advantages, methods of use and limits of accuracy of each, are considered,
Careful attention is given to the proper cutting speeds and feeds, together
with the cutting tools and cutting angles for different kinds of material,
The materials used for the problems are cast iron, machine steel and tool
steel, using cutting tools of carbon steel, high-speed steel and stellite. The
problems include instructicn in centering, squaring, straight and taper
turning and fitting, screw cutting, polishing, chucking, drilling, tapping,
reaming, mandrel making, grinding and lapping, boring, gear cutting,
planing flat and angular surfaces, planing keys and keyways, milling key-
ways, tool making, including making taps, milling cutters and cylindrical
gages, hardening and case hardening, and oil and color tempering, The
machines used are engine lathe, speed lathe, centering machine, milling
machine, drilling machine, planer, shaper, eylindrical 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 standardization of machine parts, including limit gages,
cylindrical ring and taper gages, screw pitch gages, American and
Swedish gages, standard precision measuring machine, lead test indicator
and measuring with light waves. Open only to United States Army Officers,
Textbook: Advanced Machine Work, Smiri:.

289, Machine Tool Work. Instruction is given in general machine
tool work, consisting of centering, straight and taper turning and fitting,
screw cutting, chucking, finishing, accurate drilling, tapping, cylindrical
grinding, shaping and planing, plain and index milling and gear cutting.
Textbook: Advanced Machine Work, Smith.

2'00. Machine Tool Work. A continuation of 2'88. Textbook:
Advanced Machine Work, Smith.
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2'01. Machine Tool Work. This and 2'911 form a brief course in
machine tool work consisting of instruction in lathe work covering cen-
tering, straight turning, screw cutting, chucking and finishing. Textbook:
Advanced Machine Work, Smith.

2911, Machine Tool Work. A continuation of 2'91. Textboolk:
Advanced Machine Work, Smith,

2'92, Machine Tool Work. A continuation of 2'90. Textbook:
Advanced Machine Work, Smith.

2'96. Vise and Bench and Machine Tool Work. Covers a smali
portion of 2'86 and 2'88. Textbook: Advanced Machine Work, Smith.

2:961, Vise and Bench and Machine Tool Work, Covers a small
portion of 2°'86 and 2'88. Textbook: Advanced Machine Work, Smiih.

2:962. Machine Tool Work. A continuation of 2951, Textbook:
Advanced Machine Work, Smith.

2'961,2'962,2'963, Mechanical Laboratory. Foundry Vise and Bench
Work and Machine Tool Work, similar to parts of 2°82, 2'86, 2'88 and
2:00, Textbook: Advanced Machine Werk, Smith.,

2'97. Machine Tool Work. Similar to a part of the work in 2'90.
Textbook: Advanced Machine Work, Smith.

2'99. Manufacturing Processes. Includes a study of modern shop
methods of construction and includes methods of machining cylinder
blocks, pistons, connecting rods, crank-shafts, cam-shafts, beaiings, etc.,
attention being given also to methods of handling and moving the parts,
The aim is to cover the manufacturing processes rather than methods of
assembling and routing.

MINING, METALLURGY AND GEOLOGY
Mining Engineering and Metallurgy. Course III.

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 studics, 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, Chcrmstry mineralogy, geology,
ard in civil, mechanical and electrical engineering. All studvnts in the
department follow the same studies for the first and second years; differ-
ences in the options beccome marked in the third and fourth years.

There are two options. The first covers mining engineering, but it
is also sufficiently 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 clements 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.
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Summer Mining Camp. The school is at the Replogle Mine, Dover,
New Jersey, where a permanent camp has been built on lands leased
from the Replogle Steel Company. Here a large iron mine is producing
ore and concentrate used by the Company in the manufacture of pig iron
at the Wharton furnaces situated nearby. This camp is headquarters for
the summer schools of surveying, for miners and geologists. Full infor-
mation is given in 1924 Summer Mining Camp bulletin,

3'011. Mining Metkods, Includes a study of mineral resources,
metals, fuels and non-metals; mineral land titles; prospecting and
exploring with applications of churn drilling, diamond drilling and
magnetic surveying; explosives; mining development, rock excavation,
tunneling, shaft sinking and timbering,

8'012. Mining Methods. Follows 3°011 and includes mine equip-
ment and operation, embracing the subjects of hoisting, drainage, ventila-
tion, underground transport, safety appliances, shaft signaling, power
drills, shoveling machines, surface plant, including headframes, ore bins,
air compressors, aerial tramways and cableways, and other surface trans-
portation; mine production with a description of the underground mining
methods and a study of the selection of the proper method; special types
of mining, such as: coal mining, stcam shovel mining, dredge operations
on alluvial deposits and hydraulic mining, and petroleum, salt and
sulphur wells,

8'013. Mining Methods. A continuation of 3'012 and includes
the discussion of such subjects indicated under 3'012 as cannot be
completed in the first two terms,

3'06. Elements of Mining. A brief course designed for students in
metallurgy, geology, chemical engineering, or others, who are interested
in ores and minerals, which may be the raw materials of their industries.
The subjects treated in the lectures are mineral resources, foreign and
domestic; mining methods, including exploring, sampling and production;
and laws relating to mining.

8:061, 3°062, 3°'063. Mining Engineering (Advanced). Designed
for graduate students who have a background of experience in mining
practice either in underground work or mine engineering. It is devoted to
ectures, conferences, assigned readings, drawings and computations, and
is planned to supplement the undergraduate work, Latitude is allowed
the student in time allotment and his choice of special division of the
subject.

3'071. Mining Economics. Embraces studies of the sampling,
selling and purchasing of ores, fuels and other mineral products with
an inquiry into the principles of smelting contracts, the economic effects
of geographic situation and of transportation facilities.

3‘07’2. Mining Economics. A continuation of 3'071, and includes
the discussion of such parts of the subjects indicated which cannot be
completed in the first term, and continues with the consideration of health,
welfare, safety, accident prevention, mine regulations and mining law.

8'08. Mining Practice. Given at the Summer Mining Camp at
Dover, N. J., situated on lands leased from the Replogle Steel Company,
adjacent to the Replogle (Iron) Mine., One week in the summer of 1924
will be spent in familiarizing the students with processes and operations
in mining, crushing and concentrating by visits to various mines in the
vicinity, The work in the summer of 1924 begins September 19 and ends
September 26,

3'11, Principles of Mining. The principles and practice of mine
sampling and examination, the interpretation of data and the writing of
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reports. A discussion of the risk factor in mining investments and its
effect on valuation, the principles controlling the methods and extent of
development, the character of mechanical equipment, standardization,
administration, depreciation and depletion.

8'21, Ore Dressing. The mechanical concentration of the mine

ore to separate the valuable minerals from the waste. The greater
part of the time iz devoted to wet gravity concentration and flotation,
including crushing machinery, screens, classifiers, jigs, vanners, tables and
flotation machines. Amalgamation, pncumatie, electrostatic and other
minor processes are also discussed, as well as accessory apparatus, mill
principles and typical mill flow sheets. It is aimed to correlate the lectures
with the laboratory course 2'22. Textbook: Richards' Textbook of Ore
Dressing.
3'25. Ore-Dressing Laboratory. Offers the student an opportunity
to become familiar with the principles and actual operation of ore-dressing
apparzuus. The class usually makes two mill runs, one on gold ore, using
ste.aps, 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. ete. 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.

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 322 with
the exception that lack of time prevents the student from cleaning up his
products and preparing reports. Textbook: Richards' Textbook of Ore
Dressing.

3'24. Ore Dressing, Advanced. This subject, somewhat variable in
scope and time allotment, is devoted to lectures, conferences and assigned
readings in continuation of 3'21, About one hundred hours out of
the total time are usually devoted to the design of a mill under certain
assumed conditions.

8'31. Fire Assaying. One lecture, one recitation and one seven-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, mattes and miscellaneous furnace products, The fire
assay of copper, tin, mercury and platinum is briefly discussed,

Typical ores, bullions and solutions are used for analysis; the impor-
tant standard methods are covered, Stress is laid upon the accuracy of
results and the neatness of work and of notes. Textbook: Bugbee, Fire
Assaying.

3:32. Fire Assaying and Metallurgical Laboratory. A composite
course, consisting of an elementary course in fire assaying followed by a
brief laboratory course 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
refinine’ of metallic copper., May not be given unless six or more apply.

8'33, Fire Assaying, Advanced. An advanced course in the theory
and practice of fire assaying, which includes practice with works methods
for gold and silver not included in 3'31; the fire assay for tin, mercury
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and members of the platinum group of metals; also a certain amount of
research.

841, Metallurgy: Copper and Lead. The principles of the subject
are covered in thirty lectures. The remainder of the time is used in the
library and laboratories. The laboratory work, which so far as possible
is co-ordinated with the lectures, consists of various roasting, sintering,
smelting, and leaching tests followed by a discussion of the economic
application of the results obtained. Textbooks: Hofman, Metallurgy of
Copper; Metallurgy of Lead.

3'411, Metallurgy: Copper and Lead. The lectures are given
simultaneously with 3°41. The time for laboratory and library work is
somewhat shortened.

8'412. Metallurgy: Copper, Lead, Zinc, etc. The lectures on copper
and lead are simultancous with 3°41. In addition there are twenty lectures
covering zine, aluminum, fuels and refractorics. The laboratory work is
confined to twenty-five hours,

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

3:421., Metallurgy: Gold and Silver. The lectures are simultancous
with 3'42, but less time is devoted to laboratory work and reading, Two
lectures and one four-hour laboratory exercise a week,

8'43. Metallurgy: Iron and Steel. The physical and chemical
properties of iron, steel and alloy steels, and the production and treatment
of pig iron, cast iran, 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 lecturcs are
supplemented by plant visits which are covered by subsequent rcports
and seminars. Textbook: Stoughton, Metallurgy of Iron and Steel.

3'4831. Metallurgy: Iron and Steel. The lectures are simultaneous
with 3'43, but less time is devoted to library work and plant visits. This
subject is recommended for army and navy officers requiring a knowledge
of iron and steel for ordnance or structural purposes. Textbook: Stoughton,
Metallurgy of Iron and Sleel.

8'432. Metallurgy: Iron and Steel. The class work is simultaneous
with 3°43. Library work and plant visits are omitted. Textbook: Stoughton,
Metallurgy of Iron and Steel.

3'433. Metallurgy: Iron and Steel. A vontinuation of 343 and
consists mainly of conference and library work,

3'44. Metallurgy: General, Zinc and Minor Metals. Covers in a
general manner the properties of metals and metallic compounds, treats
in detail fuels and refractories, discusses the principles which govern
pyto-hydro- and electro-metallurgical processes and considers typical
metallurgical apparatus. In zinc and minor metals the work supplements
that given in 3'412. Textbook: Hofman, General Melallurgy, Zinc
and Cadmium,

3'46. Metallurgy: Iron and Steel, Advanced. Class work, con-
ferences, plant visits and library work, aiming to supplement and to
give a more detailed knowledge of the subject than is possible in the 3'43
subjects.

3'46. Melallurgical Plant Design. Aims to make the student
conversant with some construction details of metallurgical plants. It
involves the fundamental calculation for a given problem, the study of
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detail in working drawings, followed by the preparation of drawings of a
plant as a whole and of some of the apparatus in detail.

8'47. General Metallurgy, Advanced. A combination of class
work, conference and reading, in which students who have had the under-
graduate course in General Metallurgy can carry further their study of the
subject as a whole, or of several of its branches.

8'48. Non-Ferrous Metallurgy, Advanced. The aim is to furnish
facilities for a detailed study of the metallurgy of some non-ferrous metals.
It consists of class work, conferences and reading.

3:492, 3'493. Metallurgy of Commnon Metals. Designed for engi-
neering students who do not expect to practice metallurgy as a profession.
It consists of two lectures per week in the second and third terms and
treats at varying lengths of iron and steel, copper, lead, zinc, aluminum,
antimony, tin and nickel. The work in 3492 covers mainly non-
ferrous and in 3'493 mainly ferrous metallurgy. The discussion covers
sources, methods of extraction, physical properties of metals, principal
uscs, origin and effect of impurities, refining, industrial alloys, ecte.
Elective in third or fourth year.

8'68. Metallurgical Plants. Drafting room, library and conference
work. Details of apparatus, plant arrangement and operations are studied
and presented at occasional seminars, Considerable latitude is allowed
in a choice of subject.

For men in the R, O. T. C. the work will be continued in the third term,
taking sixty hours from thesis time, and will specialize in furnaces and
apparatus for ordnance production.

3'69. Metallurgical Calculations. Deals numerically with the
physical and chemical phenomena in metallurgical operations, mainly along
thermal lines. Special attention is given to thermal efficiencies and to
calculations of thermal balances of a number of processes. Textbook:
J. W. Richards' Metallurgical Calculations.

8:60. Plant Visits. Consists of one week spent in visiting metallurgi-
cal plants in New Jersey and Eastern Pennsylvania. It is required of men
expecting to register for Metallurgy 3'41, 3'411, 3'43, or 3'431. They will
meet an instructor at a designated place about one week before the opening
of the fall term.

8'61. Metallography. Classroom and laboratory work. It covers
the properties of metals, the constitution of alloys and metallurgical
compounds, and the influences of thermal treatment. The laboratory
exercises cover the preparation and microscopical examination of samples
of different grades of iron and steel, and of some of the principal industrial
non-ferrous alloys; they include the study of changes in structure by
mechanical stress and heat treatment, and the preparation of micro-
photographs. Textbooks: Desch, Metallography; Sauwveur, Metallography
and Heat Treatment of Iron and Steel,

For Section of Geology, See pages 136-140

ARCHITECTURE
(Including the Division of Drawing. See page 141.)
Two professional options are offered by the Department: (1) Archi-

tecture, (2) Architectural Engincering. The graduates of each aption are
equipped to assume their differing professional responsibilities entirely
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independent of one another, though modern practice will frequently bring
them together with a better understanding of the other's problems than
would have been possible without the background of courses that they
have taken in common.

The teaching of these two options has steadily developed under the
conviction that the ever widening field of professional opportunity offered
ample scope for each. Tt consequently has seemed fundamentally unscund
to graduate students in either option with the impression that they were
qualified to assume the obligations of the other,

Certain subjects are obviously and properly taught in common, such
as English and history, economics, drawing, mathematics, mechanics,
descriptive geometry and perspective; certain professional and semi-
professional subjects, as history of civilization, art and architecture, and
philosophy of architecture, office practice, professional relations and
lectures on building construction, The more highly specialized subjects
pertaining to the distinctive characteristics of the two options are neces-
sarily taught separately.

In all professional work the methods of instruction are, so far as
ossible, individual. Even in such subjects as Architectural History and
luropean Civilization and Art, which must be presented in the lecture

room, written exercises and required personal conferences keep the instruc-
tor in touch with the progress of each student, In the subjects of Design
and Prechand Drawing individual eriticism and correction form to a very
large extent the basis of instruction.

As we believe that the function of the architectural school is to give
training in fundamentals, our efforts are concentrated upon imparting to
the student a very clear understanding of the general principies of the
subject, and upon training his powers of analysis and application. [t is
believed undesirable, in fact dangerous, to spend too much time upon the
hampering limitations of ordinary practice before the student has acquired
sufficient knowledge of the subject to discriminate between the general
and the special case.

Daily progress and attention to work are insisted upon, and the results
of class exercises during the term are considered quite as trustworthy a
measure of a student's development and power as are the formal exami-
nations.

The student is strongly advised to spend a part of the summer vaca-
tion in an office, The experience that he gets there of practical problems
and conditions will be a great aid to him in a clearer understanding of the
value of his school work,

4:011, 4'012, 4'013, Freehand Drawing. Elementary instruction in
careful observation and accurate sketching in pencil from simple models
and simple architectural details. Accuracy of proportion, simplicity of
presentation, and unity of the whole are emphasized.

4'021, 4'022, 4'023. Freehand Drawing. A continuation of 4'013.
Includes drawing from the cast and architectural ornament in charcoal
and in wash; also quick sketching divect from the human figure.

4'081, 4'032, 4'088. Freehand Drawing. A continuation of 4'023.
Drawing from the nude, memory drawing, and direct pen-and-ink sketch-
ing from the figure,

4'041, 4042, 4043, Freehand Drawing. A continuation of 4033,
Drawing from the nude, memory drawing, and direct pen-and-ink sketch-
ing from the figure.

4'061, 4'062, 4'063. Freehand Drawing and Decorative Design.
Advanced work open only to students who have passed 4'043. The students
make life-size drawings from the nude, and study the principles of decora-
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tive figure design, Also includes outdoor sketching from architectural
subjects,

4'061, 4062, 4'063, Water Color. To give the student facility in the
use of this medium as a necessary part of his training in architectural
rendering. Includes out-of-doors sketching and a study of the elements
usually assoviated with the landscape setting of a building.

Supplementing the subject cach student is encouraged to make at
least twelve sketches from nature, as vacation work, to be submitted in the
fall for criticism. This is to induce the student to acquire the habit of
observation until it becomes an instinct, These sketches are not in any
sense intended to be pictures, but first studies with true values and simple
planes weli indicated.

4'071, 4072, 4'073. Modelling. Aims primarily to develop the
student’s sense of a third dimension in his study of architectural composi-
tion. Given by means of sketch exercises in modeling-wax upon a given
program of an architectural character.

4'11, Shades and Shadows. Planned to give the fundamental
knowledge nece ssary for casting the conventional shadows employed in
architectural design. Given by means of drawing-room work in the
nature of test cxerciscs based on textbook preparation. Covers the appli-
cation of descriptive geometry methods and also short methods of
construction useful in practice, Textbook: Nofes on Shades and Shadows,
H. W. Gardner.

4'12%2, 4123, Perspective. Lectures and classroom exercises, In 4°129
are considered the fundamental phenomena of appearance, the general
theory of conical projection and its application to perspective, the method
of revolved plan upon which all shorter methods are based, direct division
curves and apparent distortion,

In 4123 the subject is continued with the study of dircet measure-
ment, relations between lines and points in the vanishing-point diagram,
the cubic system, method of perspective plan, and shadows. Textbook:
Principles of Architectural Perspective, Lawrence,

4'20; 4212, 4'213. Office Practice. Lccturcs and exercises in the
drafting-room, to illustrate the principles governing the making of working
drawings, details and specifications. Plans of exceuted work are exam.
ined and discussed, and, wherever practicable, visits ¢ made to the
buildings under discussion, The character and use of building materials
are discussed, 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.

4214, 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,

4'216. Office Practice (Elective). This course is offered to students
in Course 1V, Option 1, or Option 2, who have passed the regular Office
Practice courses and who wish to go on with the work and consider in
more complete detail the preparation of working drawings, details, specifi-
cations and contracts, 1o students in other courses who desire instruction
in the preparation of working plans, ete. To special students upon the
recommendation of Professor Emerson. The character and scope of
the course will depend upon the qualification of the student or his object
in taking it. Arrangements as to schedule, etc., may be made with the
instructor in charge of the course.
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4221, 4222, 4'228. Professional Relations. Designed to give an
understanding of the professional character of the practice of architecture.
In it are discussed the personal, ethical, business and legal relations of the
architect with clients, builders, craftsmen, engineers, etc., with whom he
has to work in the practice of his profession; also the relations that should
exist between the architect, his professional organizations and the com-
munity in which he lives. References are made to legal handbooks upon
the laws governing architecture and building. and to the various documents
that are issued by the American Institute of Architects. The students are
encouraged to take part in the discussions and to express their personal
opinions. Textbooks: Handbook of Professional Practice, American Insti-
tute of Architects; Law of Archilecture and Building, Clinton H.
Blake, Jr.

4'26. Estimating, Designed to give the students some knowl-
L‘dgt.:l of the methods used in making estimates of cost as applied to
building,

4311,4'312, 4:313, Theory of Architecture. Lectures supplementing
the various courses in Design and closely related to them,

4321, 4'322, 4'323. Theory of Architecture. A co itinuation of
4'313. In addition, the students are given exercises in preliminary
sketches in preparation for the corresponding course in Design performed
as part of the work in Design.

4'331, 4332, 4'333. Theory of Architecture. A continuation of 4'323.

4411, 4412, 4'413. Architecturn! History. A serics of lectures,
illustrated by the stereopticon, covering the periods of Egyptian, Assyrian,
Persian, Greek and Roman architecture. Supplementcd by reference
reading and sketching,

4:421, 4'422, 4'423, Architectural History. A continuation of 4'413
devoted to the periods of Byzantine, Romanesque, Gothic and Renaissance
architecture. Reference reading and sketching is required.

4461, 4'462, 4'463. European Civilization and Art. Rise of civi-
lization and of its westward expansion through the Mediterrancan
basin. The racial, economic, religious and political elements in this develop-
ment are carefully traced, and upon the background thus gained the art of
each successive epoch is studied and general esthetic principles are dis-
cussed. As the students in Course IV have a specialized course in the
History of Architecture, attention is here particularly concentrated upon
sculpture. The lectures are very fully illustrated by lantern slides, supple-
mented by collections of photographs and by reference to the original
works and casts contained in the Boston Museum of Fine Arts, Textbooks:
Breasted, Ancient Times: Tarbell, Greek Art.

4471, 4°472, 4'473, 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 and a brief study of Byzantine Gothic and
Early Renaissance art. Method and apparatus as in 4'463 of which this
forms a continuation. Textbook: Breasted, Ancient Times.

4'481, 4'482, 4'483. Kuropean Civilization and Art (Special Topics).
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 iis
relation with medieval art and its consecutive phases in architecture,
sculpture, and painting.

4'511, 4'612, Philosophy of Architecture. A series of conferences in
which architecture is considered from a theoretical rather than an histori-
cal point of view. It serves to supplement the dr-fting-room instruction
in design in furnishing a resumé of the fundamental principles of archi-
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tecture and its relationship to civilization and the other arts allied with
architecture,

4'61. Landscape Architecture. Intended to acquaint the students
with the principles characteristic of problems peculiat to the landscape
architect, the purpose heing to so equip the architect that he may the
better codperate with either engineer ar landscape architect as well as to
acquaint him with the history and development of the art. Lectures accom-
panied by reading and by work at the draughting board, It is a natural
preparation for the course in Town Planning.

'62. Town Planning, Intended to acquaint the architectural
student with the principles that are characteristic of the problems of town
planning so that he may be the better equipped to codperate intelligently
with either engineer or landscape architect. Lecture accompanied by
reading and work at the draughting board.

4'63. Architectural Humanities. Together with Landscape Archi-
tecture and Town Planning are subjects intended primarily for seniors
but will likewise be required of graduate students who cannot present
evidence of corresponding work covered previously. It is composed of
lectures by speakers of distinction in difterent fields not strictly architec-
tural, but so related to architecture as to be valuable to students about to
assume their professional responsibilities.

4'T11,4'712, 4'713. DesignI. Given by means of individual instruc-
tion 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
precedent, It also serves to teach the student the principles and methods
of architectural drawing and rendering, Textbook: Esquie, Five Orders of
Archilecture.

4721, 4°722,4'723. Design II. A continuation of 4'713 and includes
the beginning of the study of principles of architectural composition by
means of problems. Textbook: Gromort, Elements of Classic Architecture.

4:731, 4'732, 4'783. Design III. A continuation of 4723, It
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 eight hours for a given program, devel-
oping 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, 4'743. Design IV. A continuation of 4'733, the prob-
lems in composition being more advanced. The system of preliminary
sketches, developed problems and sketch problems is continued. ~ It includes
the preparation of the thesis required for the degree of Bachclor in
Architecture,

4761, 4'762, 4'763. Design V. A continuation of 4'743 in methods,
the character of the problems being of an advanced nature. It includes the
preparation of the thesis required for the degree of Master in Architecture.

4°781, 4'782, 4'783. Theory of Planning. Recognition that good
planniug is based upon a logical relation of the parts of a building to one
another is the foundation upon which this course rests. The demonstra-
tion by lectures 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. Lecturcs and recitations planned to
give the student a gencral understanding of the different types of build-
ing 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, 4'812. Constructive Design. 4'811, 4'812 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, simple stecl framing, and the plate girder, 4'823
is devoted to the elements of design in reinforced concrete. Textbook:
Mimeograph Noles.

4'823. Constructive Design. A continuation of 4'812 devoted to
the Elements of Design in Reinforced Concrete.

4'903. 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. 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,

4911, 4'912, 4'913. Structural Design. A consideration of funda-
mental problems in structural design with emphasis on the analysis of
such problems and the adaptation to their solution of principles already
acquired in the study of mathematics and applied mechanics, Elementary
forms in wood, cast iron and steel are studied. Textbook: Mimeograph

Notes.

4'921, 4922, Structural Design. A continuation of 4'913, consisting
of problems in architectural construction, including plate and box girders,
riveted trusses, wind pressure and general framing in steel.

CHEMISTRY

Instruction in general Inorganic Chemistry is given to all students in
regular courses except that of Architecture, throughout the first year.
The subject is designed not only to impart a knowledge of the principles of
the science and of the descriptive chemistry of the metallic and non-metallic
elements, but to constitute an introduction to scientific methods of experi-
mentation, observation and reasoning. Special effort is, therefore, made
to impress upon the student the importance of neatness, accuracy and
thoughtfulness in connection with his laboratory practice, and to point
out the value for later professional work in all courses of intelligent observa-
tion and ability to interpret the meaning of observed phenomena,

The instruction in che¢'mical 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 courses in Chemistry and Chemical Engineering 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 dircetion of the instructors
in the various branches enumerated above are unusually extensive, and
the general and special laboratories are well equipped for advanced work
of this character,

The aim throughout all the courses of chemieal instruction is to teach
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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.

600e. Chemistry (Entrance). For description see General Informa-
tion Circular,

6'01, 5'02, 6'03. Chemistry. The fundamental principles of chemical
science and the descriptive chemistry of the more common clements and
their important compounds.

Those students who have elected courses in which chemical sub-
jects are continued beyond the first year are given a laboratory course in
synthetic inorganic chemistry, while students taking the other engineering
courses devote their time to a study of certain special applications of
chemistry to engineering problems, Textbook: For the Chemical group:
Blanchard and Phelan, Synthetic Inorganic Chemistry, For the Enginecring
groug: Norris, A Textbook of Inorganic Chemisiry for Colleges.

'062, 6'063. Inorganic Chemistry I, Designed to strengthen and
broaden the student’s knowledge of inorganic chemistry. The outside
preparation consists in the reading of assigned portions of a standard text-
book. The classroom exercises are intended to assist the student in corre-
lating his knowledge in such a way as to increase its utility, and to assist
him in logical deduction and reasoning,

6'062, 5'083, Inorganic Chemistry II, The aim of this subject, which
consists in part of informal conferences, is to study in a comparative way the
physical and chemical properties of the clementary sibstances and their
more important compounds. Relationships indicated by the periodic
system and the electromotive series are emphasized, and the effect on the
change in properties which accompanies change in valence is discussed.
Attention is given, also, to the more important results of recent investiga-
tions in inorganic chemistry.

5:08. Preparation of Inorganic Compounds. The laboratory work
consists of the extraction of certain of the less common elements from their
ores, the study of the typical reaction of these elements. the preparation
of certain inorganic compounds which exist in several modifications and the
preparation of complex substances. An attempt is made to introduce
a spirit of research into the work. In the classroom the chemical principles
illustrated by the work are discussed. Textbook: Laboratory Methods
of Inorganic Chemistry, by H, and W. Biltz, translated by William T, Hall
and A. A. Blanchard.

6'09. Theories and Applications of Catalysis. A systematic descrip-
tion of our knowledge of catalytic phenomena, including all recent
developments. The various theories regarding the mechanism of catalytic
action as well as the choice and function of catalysts in industrial
processes such as the manufacture of sulphuric acid, fixation of
nitrogen, hardening of oils, vulcanization of rubber, synthesis of alcohol,
saponification of fats, electrochemical operations, ete., will be fully
discussed. Attention will also be given to the use of catalysts in typical
operations of organic chemistry such as oxidation, hydrog:nation and
dehydrogenation, hydration and dehydration, polymerization, etc.

6'10. Qualitative Analysis, Intended to emphasize the principles
involved in chemical analysis, to broaden the student's knowledge of
inorganic chemistry, to develop deductive reasoning power and to give
practice in manipulation. After a series of preliminary experiments,
illustrating principles and giving practice in writing equations, the student
ig required to analyze unknown industrial products such as minerals, pig-
ments, slags and alloys. The student reports not only upon his qualitative
results, but also upon the proximate amounts of each element present.
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Not only is the educational value of the course broad, but it serves as a
necessary introduction to the study of quantitative analysis. Textbooks:
Qualitative Analysis, A. A. Noyes; Analytical Chemistry, Vol, I, Tread-
well- Hall.,

6°101. Qualitative Analysis. Abridgment of 5°10.

6°12. Quantitative Analysis. Elementary volumetric analysis. The
work is regarded as a preliminary training for the more advanced work
and the time is spent upon simple quantitative analyses which are typical
of the subdivisions of the subject, Great stress is laid upon the accuracy,
care and integrity necessary for successful quantitative work; and, as in
the instruction in qualitative analysis, the chief endeavor is to promote
thoughtful and intelligent workmanship. Special attention is given to
stoichiometry and the modern theories of solutions as applicd to quantita-
tive analysis. Textbook: Quantilative Analysis, 1'albot; Calculations of
Amnalytical Chemistry, Hamilton and Simpson; Analytical Chemistry, Vol.
II, Treadwell- Hall.

6121, Quantitative Analysis. Abridgment of 5'12,

6°13. Quantitative Analysis. A continuation of 512 dealing with
gravimetric analysis.

6'131. Quantitative Analysis, Abridgment of 5'13.

614, Quantitative Analysis. The principles involved in the methods
of analysis are discussed in detail and the applications of these principles
to problems other than those being carried out by the student in the
laboratory are also considered.

The laboratory work includes the analysis of silicates, minerals, ores,
alloys and industrial products, The instruction is primarily to fit the
student to judge intelligently of the adaptability and accuracy of the
processes employed, rather than to furnish detailed directions for specific
analyses, and to afford him some general experience with the methods
employed for the accurate and rapid control of commercial products.
Textbooks: Quantitative Analysis, Fay; Analytical Chemistry, Vol. II,
Treadwell- Hall.

6'141. Quantitative Analysis. Abridgment of 5°14.

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

6'16. Qualitative Analysis of Rare Metals. For advanced students
in analytical chemistry; includes the testing of recently developed methods
and the investigation of new procedures for the separation and detection
of the rarer ¢lements which are of technical importance.

Students are expected to understand the principles involved in the
testing, and are required to examine the literature and report upon the
chemical characteristics of some of the metals studied.

6°17. Methods of Electrochemical Analysis. The clectrochemistry
of aqueous solutions is reviewed, and the principles applied to methods
of guantitative analysis. The Nernst theorem is developed in detail,
and made the basis of electrolytic separations. Important technical
applications are discussed and typical electrolytic analyses made in the
laboratory. Electrometric determinations both of hydrogen ion and of
various oxidimetric reactions are included. Textbook: Quantitative Analysis
t v Electrolysis, A. Classen, W. T. Hall.
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5.191. Chemical Literature. The purpose of the course is to en-
courage the reading of current chemical literature in German and French.
Assignments are ma(lc‘ from modern texts and in the class discussion
particular emphasis is placed upon the chemistry involved. Students
are required to read papers in current foreign journals and some practice
is given in looking up chemical subjects and in malking reports as to the
present state of knowledge. Textbook: Anorganische Chemie by Fritz
Ephraim.

56°192. Chemical Library Technique. Designed to acquaint the
student with the journals, books, patents, government reports, etc., which
are available to the chemist as sources of recorded chemical knowledge
and to teach him how to use them efficiently and effectively, In addition
to the survey of the literature of genera,, inorganic, organic, theoretical
and industrial chemistry, instruction in modern library practice and methods
of abstracting and mduxnmr will be offered, llluslmted with numerous

ractical problems to give opportunity for training in the actual use of
ibrary facilities.

6°'20., Water Supplies. Laboratory practice in the chemical examina-
tion of potable waters and of sewages; and ten lectures in which the
methods of analysis and the sanitary significance of the results are dis-
cussed, Textbook: Woodman and Norlon, Air, Waler and Food.

6'21. Industrial Water Analysis, A study of the methods of selection
and treatment of water for industrial purposes. Spocial attention is given
to the analysis and treatment of boiler waters.

5'22. Water Supplies and Wastes Disposal. The chemical problems
involved in modern methods of selection and treatment of potable waters
and the disposal and the purification of wastes. Textbook: Woodman
and Norion, Air, Water and Food.

6'26. Chemistry of Foods. An introduction to the methods generally
employed in determining the character, purity and nutritive value of
common food materials. The extent, character and legal status of food
adulteration are discussed, and analyses made of typical food products.
Textbook: Woodman, Food Analysis.

6261, Chemistry of Foods. Abridgment of 525,

6'26. Food Analysis, Advanced. Illustrates the manner of attacking
the chemical problems arising in connection with State and municipal
food control. In addition to the laboratory practice, each student is
expected to present in conference a detailsd written report concerning
some particular food material, its forms of adulteration and the most
rapid as well as systematic methnd of detecting them, accompanied by
actual figures obtained in the | boratory. Some attention is devoted
also to the system of food inspection and to a critical study of methods
of food analysis, Textbook: Woodman, Food Analysis,

6'27. Chemistry of Plant and Animal Life. The physical and
chemical properties of substances occurring in plants and animals, such
as fats, carbohydrates, proteins, purin and pyrimidine derivatives, antho-
cyaning, and alkaloids will be considered, together with the chemical
reactions by which these substances are synthesized and the changes of
composition which they undergo. The physicochemical phenomena of
osmotic pressure, of adsorption, of diffusion and of the colloidal condition
will be discussed., Catalysis, neutrality of cell contents, chemical codrdina-
tion, chlorophyll, hmmoglobin, fertilizers, chemotherapy, chemical struc-
ture and pharmaculogical action, the pmximate analysis of plant and
animal products, and the elements of toxicological analysis will also be
considered. Reports of assigned topics will be required.

629, Optical Methods in Chemical Analysis. Standardization of
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saccharimeters by quartz-plate readings; determinations of specific
rotary power, double polarization, the quotient of purity; and practice
in the calculations of optical analysis, with special reference to the use of
the polariscope and refractometer as applied to sugars, starches, essential
oils and the like, Textbook: Rolfe, The Polariscope in the Laboralory.

6'40. Proximate Technical Analysis. The student selects a subject,
consults the literature relating to it, presents the results of his reading
before the class for criticism and suggestion, and then applies the method
as thus worked up, in the laboratory., Among the topics studied are
alkaloids, asphalt, oils of all kinds, paints, paper, inks, rubber, soaps,
tanning materials and the like. The subject is designed to develop a critical
spirit of investigation, rather than merely to study the technique of ana-
lytical methods,

6'31, Gas Analysis I. Considers the qualitative and quantitative
analysis of the various gases, the technical analysis of commonly occurring
gaseous mixtures, such as illuminating and fuel gas, gases from acid
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.

B:32, Gas Analysis II. The analysis of gases, with the use of methods
and apparatus which admit of a high degree of precision,

6:341, Applied Chemistry. Propertics, testing and applications of
paints, oils, varuishes, lubricants and wood preservatives. Alloys, bearing
metals, boiler scale and corrosion of metals are also discussed,

6'342. Applied Chemistry, Similar to 5341, Laboratory work can
be had in place of lectures.

56°343. Engineering Chemistry. An elementary course 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.

6'36. 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 safety, from the point
of view of the manufacturer and of the insurance underwriter. Textbook:
Gill, Handbook aof Qil Analysis.

5'361. Testing of Oils. Similar to 5'36, special attention being paid
to lubricating oils and the needs of the engineer, Textbook: Gill, Short
Handbook of Oil Analysis,

6'37. 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. Textbool:
Blanchard, Highway Engineers’ Pocket Book.

6'40. Special Methods and Instruments. Use of the microscope,
polariscope and saccharimeter, refractometer, viscosimeter, turbidimeter,
nitrometer and precision centrifuge, and a study of their application to
problems in technical practice. Neostyled Notes,

6'41. Metallography I. 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
properties are considered, The iron-carbon diagram is studied in detail
with its application to the heat treatment and the use of steel. Textboolks:
Williams, Metallography; Fay, Microscopic Examination of Steel.

6'42. Metallography Ia. Similar to 5'41, but intended only for
students entering from other colleges.

6'44. Heat Treatment and Metallography. Laboratory exercises




DESCRIPTION OF COURSES 105

arranged to give opportunity for more detailed study of alloys and of
special problems than is possible in 541 or 542, 2'341 must be taken
simultancously.

6'60. Organic Chemistry. (Brief Course.) For students who will
not pursue the study of organic chemistry further; it includes a
general discussion of the most important facts in the chemistry of the
compounds of carbon. The typical methods of preparation and the
chemical and physical properties of the various classes of compounds are
presented, and a brief account # given of the source and technical prepara-
tion of the simpler substances of commercial importance. Textbook:
Moore, Outlines of Organic Chemisiry.

6'601. Organic Chemistry (Brief Course). Similar to course 5'50.
Arranged for students in course XV, option 3.

6'611, 6'612, 6:613. 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: Coken, Theoretical Organic Chemisiry.

6'621, 65'622. 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. The usual classification of compounds into the aliphatic
and aromatic series is discarded, and the properties of the compounds
containing the important  radicals are studied in a comparative way.
Emphasis is placed on the study of unsaturation, the influence of structure
and substituents on the activity of radicals, and the application of the
methods of physical chemistry to the solution of problems in organic
chemistry.

6'624, 6'626. Advanced Organic Laboratory Practice. Practice in
the laboratory methods used in research work in organic chemistry.
Includes a study of catalytic reduction and dehydration, special features
of the Grignard reaction, chemical equilibrium as illustrated in the case
of triphenyl methyl, and advanced synthetic work, Illustrates a number
of the principles discussed in chemistry 5°52, The student will base his
work on the original literature,

6'651, 6'632. Organic Chemistry III. Primarily a graduate course.
Supplements the instruction received by students who have the equivalent
of Organic Chemistry I, Important 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. ( Veit, Leipsig.)

b'6 Industrial Organic Chemistry. A comprchensive survey of
the industries in which organic chemistry is used, Among the topics
discussed are: organic medicinal chemicals, fixation of atmospheric nitrogen
by the cyanamide and the eyanide methods, hardening of oils, the synthetic
acetic acid and acetone, chemistry of the petroleum industry, manufacture
of inks, explosives, linoleum, varnishes, paper, synthetic resins and plastics,
pyroxylins, artificial silk and ivory, essential oils and perfumes, technical
treatment and uses of rubber, some products derived from coal tar, textile
industries, soaps, glucose and dextrins, use of electrochemical methods,
organic solvents, etc. Emphasis is placed on the organic chemistry involved
in these aperations, but a description of Jhe technical procedure sufficiently
detailed to make the discussion complete is given, The use of chemical
literature following the course of recent investigations and industrial
orgenic chemistry is described,

6'661, 6'662. Organic Qualitative Analysis. A laboratory course for
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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.,

6'661, 6662, 6:6622, 65'663. 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. (¢) Ultimate analysis,
(Now given nnly in Course V.) This gives drill in combustion and the
methud of Carius. In these fundamental operations the student is ex-

ected so to overcome all sources of error as to acquire confidence in
gis results, Textbook: Gattermann, Practical Methods of Organic Chemistry.

6'664, b6'666, 5'666. Organic Chemical Laboratory, Laboratory
practice based upon theoretical instruction given in 5560, The kind and
quality of work is widely varied, according to the professional course
which the student is pursuing.

6'672, 6'673. Synthetic Methods in Organic Chemistry. For grad-
uate students specializing in organic chemistry. Standard methods of
organic synthesis are discussed, particular attention being given to the
relation of the reagent to the structure of the product and to the varied
reactivity of similar groups. Intended as an introduction to organic re-
search, inasmuch as it aims to describe the means whereby substances of
desired structure may be deliberately synthesized.

5'681,56'682. RecentDevelopments in Organic Chemistry. Designed
to bridge the gap between the textbooks and the current journals, and
so to awaken in ti. student the desire to read. The subject will be given
in any term when applied for by six regular students.

6'691. Chemistry of Dyes. Illustrated lectures for graduate students
on the organic chemistry of the synthetic dyestuffs and their intermedi-
ates, Synthetic methods, physical, chemical and tinctorial propertics,
structure, and chromophore theory and classification are systematically
discussed, and their significance in the development of the color and
textile industries is indicated. Textbook (recommended, but not required):
Caine and Thorpe, The Synthetic Dyestuffs.

6'692. Chemistry of Powder and Explosives. The various types
of propellent powder are considered, their history, manufacture, properties,
testing and manner of use. Initiators and commerical and military high
explosives are discussed, particular emphasis being given to their chemical
reactions and to their properties with reference to current theories of
explosives.

5'693. Determination of Chemical Constitution for Organic Com-
pounds. For graduate students. Aided by numerous illustrative prob-
lems drawn from classic researches, many of the more practical general
methods for establishing the exact constitution of organic substances of
previously undetermined chemical structure are thoroughly discussed.

5631, 5632, 5'633. Thermodynamics and Chemistry. Mainly for
students taking physical chemistry as a major subject. An acquaintance
with the elements of physical chemistry is presupposed. An extended
examination is made of the fundamental equations of thermodynamics, and
of their applications to physicochemical changes, to chemical equilibria,
and to electrochemistry. Numerous problems are solved. Textbook:
MacDougall, Thermodynamics and Chemistry.
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6:'641,6'642, Conference on Current Literature in Physical Chemistry.
Brief oral reports, by the members of the conference, on the current litera-
ture of physical chemistry, mainly from the French and German journals,

6'661, 5'652, 5:663. 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 varicty 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 corduction of electricity in solutions,
the ionic theory, the mass-action law applied to the rate and equilibrium
of chemical changes, heterogencous 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
molucular-wciggxt vapor-pressure, freezing-point, transference-numbers,
conductivity and ionization, of rates of reaction, of the equilibrium-
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: Noyes and Sherrill, An Advanced Course in
Instruction in Chemical Principles,

5'661, 65'662, 6663, Chemical Principles. Open only to graduate
students from other colleges whe have already taken a descriptive course in
physical chemistry, which is not accepted as the equivalent of 5651
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 and 5°67, but is
adapted to the more advanced viewpoint of the graduate student, Text-
book: Noves and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

65'67. Chemical Principles II. A continuation of 5651, conducted in
the same general way. The principles of electrochemistry and of ther-
modynamic chemistry are developed from the free-energy viewpoint,
The topics considered in electrochemistry are: the electromotive force of
voltaic cells and the separate electrode and liquid potentials which con-
stitute it; efh:trode-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-cnergy 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. Textboolk:
Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

5'68. Thermochemistry and Chemical Equilibrium, The more
important principles of physical chemistry., The topics considered are the
pressure-volume relations of gases, solutions, elements of thermochemistry,
the phase rule, the mass-action law applied to homogencous and hetero-
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geneous equilibria, the effect of pressure and of temperature on chemical
equilibria, the elements of electrochemistry and tﬁu encrgy obtainable
from chemical change, These principles are illustrated and emphasized
by numerous problems.

5'69. Colloidal Chemistry, The behavior and propertics of sub-
stances 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, Browuian movement, and methods
of preparation and properties of disperse systems, such as foams, emulsions,
suspensions, collaidal solutions and gels, The lectures are illustrated by
experiments. [For gencral outside reading, which is required, specific
assignments are given to standard textbooks, and to the current chemical
literature for special topics.

6'701, 65°702, 65:703. The Logic of Scientific Inquiry. One evening a
week (7'30 to 9'30) throughout the academic year, 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 Institute staff and others engaged in scientific inquiry
will speak, and the talks will be followed by informal discussions. A knowl-
edge of the general history of science is desirable but not necessary,
Graduate students in any of the departments of the Institute, members of
the instructing staff, and properly qualified seniors will be admitted to the
course after consultation with the instructor in charge.

6°712, 6°'713. Physical Chemistry Seminar, The classes are of an
informal nature and include discussion of the assigned reading. Many of
the topics are brought up to date by assignments in the current literature,
sometimes of definite articles for review, sometimes of a general topic
which the student is expected to follow up by a search of the abstract
journal, While the text serves as a general outline of the work, certain
topics chosen entirely outside of the text arc considered in relation to
physical chemistry as a whole, The course is given only in case a sufficient
number of students apply in time to arrange for it, Textbook: Nernst,
Theoretical Chemistry, Eighth [inglish Edition.

6'722,6'728. Quantum Theory Applications. The historical develop-
ment and applications of the quantum theory to problems in physics
and chemistry. Material for discussion will be taken from the text named
below, supplemented by various articles and monographs. Given in
alternate years with course 5782, 5783 (offered in 1925-1926). Reference
book: Sommerfeld's Atomic Structure and Spectral Lines,

5731, Thermodynamics I; Free-Energy. The thermodynamics
of chemical reactions is presented from the free-energy viewpoint. The
subject matter is so sclected that the student acquires an insight into a
general plan for working out a complete system of frec-energy values.
From these values, the equilibrium constants of all chemical reactions can
be calculated at different temperatures. Textbook: Lewis and Randall,
Thermodynamics and the Free Lnergy of Chemical Substances.

B5'7T32. Thermodynamics II; General Theory. The principal gen-
eral equations of thermodynamics from the entropy point of view are
developed., Some applications of the equations to phenomena relating
to the general propertics of substances are studied. Emphasis is
placed on the importance to the * third law' of the temperature
functions of the specific heats of substances. The aim throughout the
course is to emphasize the fundamental and philosophical aspects of ther-
modynamics,

6741, 6'742. Kinetic Theory of Gases, Liquids and Solids. Those
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ideas and theories are discussed which seek to account for the physical
properties of substances from a kinetic point of view. The methods of
mathematical analysis which are particularly adapted to this particular
field are first to be considered, after which the results obtained by their
application to several molecular models are examined. Van der {Vaal's
ideas and his equation, and its later development by Van Laar, which
attempt to account for the properties of non-perfect gases and the con-
tinuity of the three states of aggregation, receive detailed attention,
Recent attempts to use an atom model suggested by the work of Bohr and
others are considered, and a general comparison finally made showing
how well the existing quantitative data can be accounted for by the most
recent developments of the kinetic theory. Textbook: 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. With these
indications is compared the evidence of chemical and electrochemical
knewledge. Lastly the usefulness of a theory of atomic structure, in inter-
preting chemical facts, and particularly the nature of valence, is discussed.

6'761, 5762, 6:763. Sub-Atomic Chemistry. This course for grad-
uate students extends throughout the year and embraces the follow-
ing topics. In the first term, the methods of separation and identification
of the radio elements and physical methods of determining atomic and
sub-atomic masses and dimensions; in the second term, the application
of quantum hypothesis to radiation, photoclectric effect, and to the Bohr
atom model, and in the third term, theories of atomic structure with especial
regard to their chemical significance, Textbooks: Milliken, The Electron;
Recent Monographs and Original Articles in Seientific Journals.

6'77. Elements of Chemical Theory. (A brief course for biological
students.) Racher than to present a mass of detail, the primary aim
is to present the fundamental concepts and principles of physical chemistry
s0 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 equation, criteria for detecting chemical change, hydrogen
electrode and indicator applications and the Donnan Equilibrium. Nota-
tion of the differential caleulus will be used without requiring technical
skill in the use of mathematics,

6782, 65°783. Thermodynamics of Binary Mixtures. In this course
are considered not only the theoretical and experimental aspects of binary
mixtures, but also certain other selected fields in thermodynamics, such
as the construction of the gibbs surfaces for pure substances and their
binary mixtures, gas thermometry; also thermomolecular pressure, etc.
This course is given alternately with 5722, 5723 (offered in 1924-1975).

65'793. Radiation Chemistry. The planctary or dynamical atoms
and molecules of Bohr which have with the aid of the quantum theory
been so successful in explaining the spectroscopic data, will be discussed,
A study will be made of infra-red, visible, ultra-violet and X-ray, spec-
troscopic data, in order to more accurately understand the structures
and properties of atoms and some simple molecules; the energy content
and entropy content of some gases and solids; the aflinity of atoms to
form molecules; the heats of activation and velocitics of thermal and
photochemical gaseous reactions, References: Andrade, The Structure
of the Atom; Lewts, Valence and the Structure of Aloms and Molecules;
Sommerfeld, Atomic Structure and Spectral Lines,
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6801 to 6°806. Special Courses in Chemistry and Explosives for
Ordnance Officers.

6'801, 6'802, General Chemistry. Lectures on the fundamentals of
inorganic and of organic chemistry, the gas-law, vapor density, uluctro]ysis,
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
processes, the manufacture of sulphuric acid, nitric acid, chlorine, chlorates,
ammonia, the fixation of nitrogen and the distillation of coal tar and of
petroleum, are treated in detail. Textbook: Modern Inorganic Chemisiry,
J. W. Mellor,

6'803. Chemistry of Powder and Explosives. 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 Hashless charges,
fulminate, azide, primers, high explosives, aromatic nitro-compounds
and those derived frem other sources, dynamite, chlorate explosives,
and pyrotechnic devices are discussed. Textbooks: Organic Chemisiry,
J. F. Norris; Laboratory Experiments on the Class Reactions and Identifica-
tions of Organic Substances, Noyes and Mulliken; Mimeograph Notes;
Courses of Instruction in Chemistry and Explosives, Davis,

6'804. General Chemistry Laboratory. To accompany 5801, 5802,

6°806. Explosives Laboratory. Preparation and testing of explosive
substances, Analysisof black powder and smokeless powder, preparation
of picric acid, TNT, tetryl, etc., heat-test, ete. One or two afternoons will
be devoted to practical experiments on the force of explosives, their
sensitiveness to shock, The subject familiarizes the student officers with
the chemical and physical properties of explosives and with the methods
by which these properties are examined.

6'90. 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 upon the journal literature relating to the topic in hand, and a
formal record of results obtained in the laboratory must be presented for
acceptance, The student may select a problem in inorganic, organic or
physical chemistry as he may prefer,

6'93, 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,

5941, 5'942, Recent Developments in Science, Weelily meetings
are held at which reports and reviews of topics of current interest are
presented by members of the instructing staff or graduate students.

6'96. 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 eriticism and
suggestion from members of the class and of the instructing staff,

6971, 6972, 6'973. Journal Meeting in Organic Chemistry. The
instructing corps and graduate students in organic chemistry meet once a
week to discuss current publications.

6'98. Research. The research required asa 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
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chemistry, In its general character the work must be of such a grade as
to demonstrate the fitness of the student to carry on original investigations
with a reasonable degree of independence but in consultation with the
member of the staff having the rescarch in charge,

6991, 5992, 5:993. Research Conferences in Physical Chemistry.
The researches in progress in the Research Laboratories of physical
chemistry are discussed by those who are at work upon them.

5'094, 5'996, 6'996. Research Conferences in Organic Chemistry.
The rescarches in progress in the Research Laboratories of organic
chemistry are discussed by those who are at work upon them.

ELECTRICAL ENGINEERING

The instruction in Electrical Engineering aims to give a foundation
in those principles of electricity and magnetism upon which the develop-
ment and advancement of the electrical arts have been shown to rest.
Coordinated with this instruction in the theory of electricity and magne-
tisin, and enforcing it, are courses on the larger problems of engineering,
together with the worl: in the laboratories, embracing a study of the instru-
ments, methods, and plant used in modern electrical engineering practice,
special emphasis being laid on a study of sources of error, economy of
time, and precision of results.

The unusually extensive equipment of the Augustus Lowell Labora-
tory of Electrical Engincering 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
electrical engincering.

In Course VI-A the instruction and experience in shop processes and
shop management are added to the scientific instruction of Course VI

The Option in Electrical Communication is exhibited on pages:36 and37.

6'00. Principles of Electrical Engineering (Eleciric and Magnetic
Circuits). Recitations and problems, Fundamental concepts of electrical
engineering and the laws of the electric and magnetic circuits. Textbook:
Timbie and Bush, Principles of Electrical Engineering.

6'01. Principles of Electrical Engineering %Direct-Current Ma-
chinery). Recitations and supervised problem work. Principles underlying
the construction and performance of direct-current machinery, Textbook:
Langsdorf, Principles of Direct-Current Machines.

6:02. Principles of Electrical Engineering (Variable and Alternating
Currents). Recitations and supervised problem work. Variable and
alternating currents. Texthooks: R. R. Lawrence, Principles of Allernating
Currents; W. V. Lyon, Problems in Elecirical Engineering,

6'08. Principles of Electrical Engineering, (Polyphase Alternating
Currents and Alternating-Current Transformer.) Recitations and super-
vised problem work. Discussion of polyphase alternating currents and
the alternating current transformer, Textbooks: R. R, Lawrence, Principles
of Allernating Currents; R. R. Lawrence, Principles of Alternating-Current
Machinery; W. V. Lyon, Problems in Alternating-Current Machinery.

6'031. Principles of Electrical Engineering (Polyphase Alternating
Currents and Alternating-Current Transformer). Recitations and super-
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;isadl problem work, similar to 6'03, but with less attention paid to
etails.

6'04, Principles of Electrical Engineering (Alternating-Current
Machinery). A continuation of 6'03. Recitations and supervised problem
work. Discussion of the various types of alternating-current machinety for
the generation, transmission and distribution of power, Textbooks: R.R.
Lawrence, Principles of Alternating-Current Machinery; W. V. Lyon,
Problems in Alternating-Current Machinery,

6:041. 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 the electric transmission of energy,

6'06. Principles of Electrical Engineering (Transmission Problems),
Recitations and supervised problem work, Consideration of the electros
static circuit, particularly with regard to its application to the diclectric
stresses in insulators and cables, the rhenomena of electrostatic and
magnetic induction in transmission lines, corona and corona loss, A brief
discussion of the electrical and mechanical caleulations of transmission
lines and graphical methods as applied to such problems is included.

6'06. Principles of Electrical Engineering (Transmission Problems).
A continuation of 6°05. Reeitations and supervised problem work., Con-
sideration of the long transmission line and of power factor correction,
voltage control, and unbalanced loads and economic considerations of
electric-power transmission,

6101, Principles of Electrical Engineering (Electric and Magnetic
Circuits). First half of 601, given at works of coodperating company,

6'11, Principles of Electrical Engineering. Last half of 6:00 and
first half of 6°01.

6111, Principles of Electrical Engineering (Direct-Current Ma-
chinery). First half of 600, given at works of cooperating company.

6:112, Electrical Engineering (Direct-Current Machinery). Sccond
half of 6'01, given at works of codperating company.,

6:12. Electrical Engineering (Direct-Current Machinery and Alter-
nating Currents). Sccond half of 6:01 and first half of 6:02,

6°122. Principles of Electrical Engineering (Variable and Alternating
Currents). Last half of 6°02, given at works of coOperating company,

6:131. Principles of Electrical Engineering (Alternating-Current
Polyphase Circuits). First half of 603, given at works of cooperating
company.

6'14. Principles of Electrical Engineering (Alternating-Current
Machinery). Last half of 6'03 and first half of 6°04,

6141, Principles of Electrical Engineering. First half of 6'04,
given at works of cooperating company.

6142, Principles of Electrical Engineering. Last half of 604,
given at works of codperating company.

6:16. Principles of Electrical Engineering (Alternating-Current
Machinery and Power Transmission), Last half of 6:04 and first half of
6°05.

6°162. Principles of Electrical Engineering (Transmission Problems).
Last half of 6°05, given at works of codperating company.,

6'1681, Principles of Electrical Engineering (Transmission Problems).
First half of 6°06, given at the works of the codperating company.

6'17. Principles of Electrical Engineering. (Transicntsin Machines
and Transmission Lines,) Last half of 6:06 and first half of 6:511.

6:171. Principles of Electrical Engineering. First half of 6511,

6°172. Principles of Electrical Engineering., (Transientsin Machines
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and Transmission Lines.) Last half of 8'511, given at the works of the
codperating company,

618, Principles of Electrical Engineering Last half of 6:511 and
first half of 6:512.

6°181. Principles of Electrical Engineering. First half of 6'512.
(Not given 1924-25.)

6°182. Principles of Electrical Engineering. Last half of 6:512.

6'20, Electric Transmission Equipment. Lectures and recitations.
Design, construction and characteristics of the equipment employed in
the electrical transmission of energy.

621, Industrial Applications of Electric Power. Lectureson electric-
motor drive, electric lighting and electric heating in industrial plants and
for industrial purposes. No text. Special notes.

6:22. Central Stations. A course of lectures dealing with the ther-
mal and electrical principles, the study and projection of load curves, the
economic considerations affecting the selection of site and machinery and
the arrangement of plant, and a statistical analysis of the cost of electric
energy.

6'23. Central Station Design. Lectures dealing with the design,
construction and operation of electric-power generating stations, accom-
panied by relevant problems in engineering economics.

6:281. Central Stations. Lectures on the design, construction and
operation of electric-power generating stations, being a 'ndensation of
courses 6'22 and 6°'23.

6'24. Electric Railways., Lectures and recitations relating to the
construction, equipment and operation of different types of electric rail-
ways, together with related problems in power transmission and generation.
Textbook: Buck, The Electric Railway.

6'261. Dynamo Design. Direct-current machines and alternating-
current transformers, Materials of construction, methods of construction,
and the influence of the various factors in design on manufacture and
operation are considered, Textbook: 4lex, Gray, Electric Machine Design.

8'262, Dynamo Design. Design of synchronous and induction
machinery, primarily a continuation of 6'25 but also complete within the
term, Textbook: Alex. Gray, Electric Machine Design.

6:27. Illumination. Lectures and recitations devoted to the produc-
tion, measurement and distribution of light. The various types of lighting
unit, the characteristics of each and its appropriateness for different
purposes, e.g., industrial lighting, commercial lighting, street lighting, etc.,
are discussed. Considerable time is devoted to the bearing of good illumi-
nation on industrial production, sanitation and factory welfare, also to
industrial codes and the relation of the state to proper industrial, strect
and automobile headlighting.

6'281, Principles of Electrical Communication. The problem of
transmission over long lines in the steady state, including composite
and loaded lines, In the laboratory, measurements of current and voltage
distribution are made on artificial lines, and a comparison is made with
results deduced theoretically.

5'282. Principles of Electrical Communication. Continuation of
6281 and deals with exchange area and toll transmission, repeaters,
balancing networks, filters and carrier telephony,

6:283. Principles of Electrical Communication. Elementary theory
underlying radio-communication. Circuits under free and forced vibra-
tion 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-
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tion by present methods are studied in some detail, 6'281 and 6'283
satisfy the requirements of the Signal Corps, R.0. T. C.

6'29, Storage Batteries. Theory, construction, care and application
of storage batteries. Ten 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, The basic principles of telephone transmission,

6'302. Principles of Electrical Communication. Fundamentals
involved in open wire and cable telegraphy. Emphasis is placed upon
the behavior of elementary circuits in the transient state with special
reference to the conditions met with in signalling. Various types of
telegraph circuits such as the simplex, duplex, diplex, multiplex and the
composite are outlined.

6'303. Principles of Electrical Communication, Intended to familiar-
ize the student with the fundamental problems of radio-communication,
Covers in an elementary way the transmitting set, its purpose and opera-
tion, and the receiving set, its purpose and operation. Emphasis is placed
upon electrostatics and systems of clectrical units as a preparation for
the more advanced subjects to follow.

6:311. Principles of Electrical Communication. Deals with the steady
state transmission of alternating currents over long lines and cabies. The
question of loaded and composite lines as well as artificial lines is discussed,

6'312. Principles of Electrical Communication. A continuation of
6311 dealing with repeaters and carrier systems, the problem of balancing
networks and filters and exchange area an toll transmission.

6'313. 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 antennz and
radiation as related to electric wave propagation. Amplification and
detection are treated in continuation of the studies in 63722 and 6'3723.
The theory of radio measurements is discussed.

6322, Principles of Electrical Communication. General treatment
of the principles of ionic conduction in gases and through vacua. A com-
prehensive study is made of the characteristics of the thermionic or
triode tube and of gaseous conduction tubes in use today.

6'328. Principles of Electrical Communication. A continuation of
6'322. The engincering applications, the limitations and the operation of
existing thermionic devices.

6331, 6'332, 6'333. Communication Electrical Laboratory, Offers
problems in the manipulation and study of various apparatus with a view
to intimately associating the theoretical deductions with actual measured
data. Among other things, it includes measurements on artificial lines and
cables, and the determination of transmission equivalents of networks,
measurements on filters, as well as on thermionic and gaseous conduction
tubes, also radio-frequency measurements of resistance, inductance and
capacitance extending to networks.

@'38. Electric Wiring and Lighting of Buildings. Lecturcs on the
design of electric wiring and lighting systems for buildings. Textbook:
Cook, Interior Wiring.

6'40. Elements of Electrical Engineering. Recitations and problems,
General principles involved in the generation, distribution and utilization
of electric power. Textbook: Hudson, Engineering Electricity.

641, Elements of Electrical Engineering, Recitations and prob-
lems. General principles of the electric and magnetic circuit and their
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applications to the generation, distribution and utilization of direct-current
power. Textbook: Hudson, Engineering Electricity.

8'42. 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 alternating-current
power, Textbook: Hudson, Engineering Electricity.

6'431, 6'432. Elements of Electrical Engineering. Recitations and
problems, General principles involved in the generation, distribution and
utilization of electric power with special application to Ordnance service.
Textbook: Hudson, Engineering Eleciricity,

6'44, Electric Transmission and Distribution of Energy. Analysis
of the electric circuit and the problems of electric transmission and
distribution of energy.

6'46. Alternating Currents and Alternating-Current Machinery.
Principles of alternating currents and alternating-current machinery,
Given especially for students in Course XIII-A. Textbook: C, L. Dawes,
A Course in Electrical Engineering, Vol. I1.

6'462, 6'463, Alternating-Current Machinery and Its Applications,
A continuation of 6°45, Principles and performance of alternating machin-
ery with special reference to mechanical and naval problems, Textbook:
C. L, Dawes, A Course in Electrical Engineering, Vol. I1I.

6:601, 6:602, 6'603. Electrical Engineering Seminar. A series of
papers and conferences of the junior instructing staff and all students
pursuing graduate work in the branches relating to electrical engineering,
for the purpose of reviewing problems of electrical engineering.

11, 6'612, 6°'613. Electric Circuits, A three-term graduate
subject concerned chiefly with the transmission and control of power.
Networks and transinission lines in the steady state, unbalanced polyphase
systems, transients in circuits with lumped constants, and waves on
transmission lines are treated mathematically, by laboratory work and
by special problems,

6:621, 6'622, 6'623. Alternating-Current Machinery. A graduate
course of conferences dealing with the advanced analysis of the theory
and performance of alternating-current machinery.

6'631, 6°632, 6'633. Public Service Companies. A graduate course
of lectures and conferences on organization and management of such
companies, accompanied by extensive assigned reading and examination
of operating records,

6641, 6'642, 6'643. Power Stations and Distribution Systems.
A graduate course dealing with the theoretical principles and economic
considerations of central station design, followed by the examination of a
project relating to the generation and distribution of electric power and
the preparation of a report dealing with the preliminary design and estimate
of cost.

6°661, 6'662, 6°663. Electric Railways. A graduate course of
lectures and problems on the application of electricity to the propulsion
of railway trains, Special attention is paid to the predetermination of
size of equipment and energy requirements, the relative advantage of
steam and electricity for propulsion, the various systems of electric traction
and the mechanical features of electric loco design. Texthooks: Richey,
Electric Railway Handbook, and Current Technical Articles; Electric
Traction, Dover, A. T.

6'661, 6'6562, 6'663. Electrical Communication, Advanced. A grad-
uate course on the theory of telegraphy and telephony by wire and radio
communication, including the problems of wave transmisston of sinusoidal
and nonsinusoidal impulses and trains, line loading, repeating vacuums-




116 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

tube effects, conducting networks, properties of telephone receivers, and
radio transmission. Laboratory work is associated with the lectures.

6'67. Illumination. Anadvanced course in the study of light sources,
light distribution, and illumination design. The spectrophotometrie study
of sources, as well as the photometric examination of larger luminaires
and the use of special photometric devices, is included. This subject is
intended for those who have completed 6'27 or its equivalent,

6'681, 6°682, 6°'683. Electrical Communication, Advanced. A grad-
uate course in electrical communication. The first term covers the theoty
and practice of electric filters. The second term covers oscillation circuits
under transient and steady-state conditions, as well as skin effects in
electric conductors. The third term covers the theory of electric radiation
and its application to radio signalling.

6:691, 6'692, 6'693. Electrical Communication, Advanced, A gradu-
ate course in electrical communication. The first term is devoted to the
principles of acoustic transmission in air, liquid and solid media, including
the acoustics of the telephone receiver. The second and third terms cover
the more advanced theory of clectron tubes and their associations with
electric circuits and apparatus.

6'611—6'616, Manufacturing Practice. These numbers cover the
manufacturing subjects taken by the codperative 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 Training Room, Assembling and Inspecting.
Armature Winding.

Drafting and Design, including work on Motors, Transformers and
Turbines.

Foundry Practice,

Standardizing Laboratory and Meter Testing.

Direct-Current Motor Test.

Alternating-Current Motor Test.

Illumination Department,

Transformer Test,

Turbine Test,

Factory Production,

Air Compressors.

Power Plant.

Research in various departments including the Thomson Laboratories
and Schenectady Research Laboratories,

These courses also include a series of weekly lectures on Manufacturing
Methods given by the various heads of departments. Each student is
required to submit a report on each lecture and these reports are read
by the lecturer and by the English Department of the Institute.

6'611. Manufacturing Practice. First term's work at plant of
codperating company.

6'612, Manufacturing Practice. Sccond term's work at plant of
cobperating company.
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6'613. Manufacturing Practice. Third term's work at plant of
codperating company.

6'614. Manufacturing Practice. Fourth term's work at plant of
codperating company

6'616. Manufacturing Practice. Fifth term's work at plant of
cadperating company.

6'616. Manufacturing Practice. Sixth term’s work at plant of
codperating company.

8:621—6'626. Public Utility Practice, The courses in Public Utility
Practice are given by the Edison Electric Illuminating Company, the
Boston Elevated Railway Company and Stone & Webster, Inc, The
various departments to which the students are assigned are listed below
in the approximate order in which the work is given.

Edison Electric Illuminating Company of Boston

Electrical Enginecring 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,
Electrical Division of the Generating Department.
Operating and Repairing Electrical Generating Equipment,
Sales Department,
Office Methods.
Rate Computing,
Power Estimating and Commercial Engineering.
Installation Department.
Testing and 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, Track Department.
Track building.
Welding.
Equipment division.
Tie and timber treatment, plant and general yard.
Rapid transit lines, track,
Steel Maintenance and Erection Division,
Signal Division,
Building Division.
Architectural Department.
Civil Engineering Department.




118 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

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.

Construction Department.

Surveying, Foundations, Concretz 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,

6:621. Public Utility Practice, First term's work at plant of
codperating company.

6'622. Public Utility Practice. Second term's work at plant of
cooperating company.

6'623. Public Utility Practice. Third term's work at plant of
codperating company,

6'624. Public Utility Practice. Fourth term’s work at plant of
cobperating company.

6'626. Public Utility Practice. Fifth term's work at plant of
codperating company.

6'626. Public Utility Practice. Sixth term's work at plant of
codperating company,

6'69. Electrical Engineering Laboratory. Ten laboratory and
twenty classroom exercises concerned with the application of the funda-
mental laws of the electric and magnetic current to technical electrical
measurements, Texthook: Laws, Elecirical Measurements; Special Direc-
wons for Measurements Division,
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6'70, 6'T1, 6'72, 673, 6'74. Electrical Engineering Laboratory.
Study of technical electrical measurements and dynamo-clectric
machinery, TFor purposes of administration, the work is divided
into two parts: (a) Technical Electrical Measurements, — The work in
technical electrical measurements consists of six exercises in the first
term of the third year, five in the second term of the third year, five in
the third 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 mstruments. The laboratory
exercises are supplemented by a series of conferences in which the general
subject of technical electrical measurements is discussed. Textbook:
Laws, Electrical Measurements; Special Directions for Measurements
Diviston, (b) Dynamo-Electric Machinery, — The work in dynamo
electric machinery consists of five exercises in the second term of the third
year, five in the third term of the third year, seven in the first term of the
fourth year, and ten in the second term of the fourth year. The tests in
the third year include the determination of the characteristics, efficiency
regul:tion, and heating of direct-current machinery. In the fourth year
tests for efficiency, heating, regulation and the like are made on alternating-
current machines, The laboratory exercises are supplemented by con-
ferences. Preliminary reports prepared in the classroom at specially
assigned hours are submitted by students before performing each experi-
ment in the laboratory. Textbook: Instructions for students in Electrical
Engineering Laboratory, Fourth Edition, 1923; Ricker and Tucker, Electrical
Engineering Laboratory Experiments.

676, 6'76, 6'TT, 6'78. Electrical Engineering Laboratory, The
subject matter is abbreviated from that of 6'71-6'74,

6'80, Electrical Engineering Laboratory. Intended for those students
who desire to do more than the regularly required amount of undergraduate
work in the Electrical Engineering Laboratory, The experiments are
arranged to suit the requirements of the individual student.

6'81, 682, 6'83, and 6'84, Electrical Engineering Laboratory.
Laboratory exercises devoted to the study of technical electrical measure-
ments and dynamo-electric machinery. The subject matter is similar
te that in 6°70-6'74.

6'85. Electrical Engineering Laboratory. Ninc exercises designed
to familiarize students with the elements of technical electrical measure-
ments and with the characteristics and operation of the ordinary types
of electrical machinery. Textbook: Ricker and Tucker, Electrical Engi-
neering Laboratory Experiments; Instructions for Sludents in Dynamo
Laboratory, Fourth Edition, 1923.

6'88. Electrical Engineering Laboratory. Seven laboratory exercises
in subject matter similar to that of 6°85.

6872, 6'873. Electrical Engineering Laboratory. Ten experiments
in the fourth year designed to illustrate the operating characteristics
of the common forms of alternating-current machinery and the execution
of some of the more important acceptance tests. Textbooks: Ricker and
Tucker, Electrical Engineering Laboratory Experiments; Instructions for
Students in Electrical Engineering Laboratory, Fourth Edition, 1923.

6'88. Electrical Engineering Laboratory, Ten exercises designed to
familiarize thestudents with the characteristics and operationof the ordinary
types of electrical machinery. Textbooks: Ricker and Tucker, Eleclrical
gﬂgiﬂecring Laboralory Experiments; Instructions for Students in Dynamo
Laboratory, Fourth Edilion, 1923,

6'89. Electrical Engineering Laboratery. Subject matter similar
to that of 685,
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6'90, Technical Electrical Measurements. Eight laboratory exercises
and conferences devoted to the study of electrical measuring instruments
and the materials of electrical engincering. Textbook: Law's Elecirical
Measurements.

6'91, 692, Electrical Engineering Laboratory. Study of electrical
measurements and the testing of dynamo machinery. In electrical
measurements 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 oscil-
lografrh is used to determine the wave forms in various circuits.

n dynamo machinery, operating tests are made on shunt, series,
compound and interpole motors, on shunt and compound generators
singly and in parallel, on the balancer set ad 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. Transforme
ers, 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, Llectrical Engineering Laboratery Experiments;
Instructions for Students in Dynamo Laboratory, Fourth Edition, March,
1923.

6'95. Electrical Testing (Advanced)., An advanced laboratory course
intended as an introduction to more claborate work of special investi-
gation, Each student is assigned a particular problem and is expected
to work out carefully the experimental process involved so that a just
estimate of the value may be reached. To facilitate this work, a very
complete collection of instruments and standards has been provided.

6'968., Electrical Engineering Laboratory (Advanced), The work
is specially arranged for each student, and deals particularly with the more
advanced problems of alternating currents and alternating-current
machinery.

BIOLOGY AND PUBLIC HEALTH

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, first term, general
biology is given followed in the second and third terms by zoélogy and
botany, while in the third and fourth years, instruction in professional
subjects is provided, chiefly for students of biology and public health,
industrial biology, chemistry, sanitary engincering, geology, and general
engineering. The subjects fall somewhat naturally into four groups:
First, the general biological, including the fundamental subjects in biology,
botany, zodlogy, anatomy, and physiology; second, the baclerielagical group,
including general bacteriology and its professional and technical applica-
tions in the laboratory; third, the public health group, in which broad
applications to community life and public and social welfare are considered.
The fourth group includes the technical subjects of most importance in
food conservation and manufacture. The whole aim of the instruction in
the lower years is to give a solid foundation; in later years, to develop
professional attainment.

The first option, public health, stresses the application of biology and
bacteriology to individual and community health, It forms an excellent
preparation for service in the municipal and state departments of health
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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 @ meets the requirements of the
fishery industrics, 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 engineering
administration supply the necessary engineering and business subjects to
fit men thoroughly 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 preparatory in
character and in aim, Textbook: Sedgwick and Wilson, General Biology.

T7'02. Elements of Biology., Abridgment of 701, arranged especially
for students in Sanitary Engineering.

7:08. Theoretical Biology., An advanced course of 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 biclogical science, and particularly of those which
underlie the more fruitful research work of the present day. The three
major problems discussed are — heredity, morphogenesis and immunity.,
Special reading assigned. Textbook: Casile, Genelies and Engenics.

7'04. Botany, Cryptogamic. Beginning with the lowest forms of vege-
table life, the various groups of alge and fungi are systematically studied
and afterwards, higher cryptograms. Some attention is also paid to the
structure and development of flowering plants, Textbook: Coutler, Barnes
and Couwles, Textbook of Botany, Volume I.

7'06. Zoblogy, Invertebrate. A systematic study of the lower
animals, laying special stress upon the economic aspects of the subject.
Textbook: Kingslev, Hertwig's Manual of Zodlogy.

7'08. Microscopy of Waters. The aim of this course is to give first-
hand knowledge of the organisms commonly found in waters of varying

uality, The treatment of water by copper sulphate, aération, ete., is also

iscussed. Methods of microscopical examination are taught and practical
laboratory work is required, Textbook: Whipple, The Microscopy of
Drinking Waler.

7'0';. Parasitology. Invertebrate zodlogy 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,

7'08. History of Biology. A survey of the development of biclogy
and the principal theories which have led to our present knowledge, The
lives and works of the great biclogists will be studied chronologically in
order to give an historical picture of the growth of the science.

7'101, 7102, 7°103. 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, Texthooks: Wilder, History of .'Xc Human
Body, New Edition; Kingsley, Guides to Dissection, the Dogfish; Bigelow,
Directions for Dissection of the Cat; Jordan, Textbook of Histology; Harman,
Laboratory Qutlines for Embryology.
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T:11. Cytology. A detailed study of the work leading to our present
knowledge of the structure and behavior of the cell, Research problems of a
laboratory character are included,

7°172, T'178. Sources of Food Supply. A geographical and statisti-
cal survey of the great sources of food supply and their relation to the
problems of general distribution, manufacture, city food supply, export, ete,

7'202, 7'208. General Physiology. The functions of living things
are studied from the point of view of causative factors. Energetics of
muscle action, conduction, excitation, excretion, metabolisins are discussed
with lectures, laboratory and outside reading. Textbook: Mitchell, General
Physiology, McGraw- Hill, 1923.

T'22. Personal Hygiene. 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 23, Uniled States Department
of Agriculture, American Food Materials.

5'25. 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, mainte-
nance requirements, adequate and inadequate diets for men, women and
children may be taken up. The work is largely individual and can be
arranged fo meet the needs of each case separately.

T'271,7:272. 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
industrial applications of biological chemistry will be part of the regular
work.

7281, 7'282, 7'283. Selected Topics in Biochemistry. 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°271), such as the general question of neutrality in the body,
enzyme action, autolysis, cell contents, gastro-intestinal reactions, internal
coordination, growth, chemistry of immunity, of chlorophyll and of plant
syntheses. A course of directed original investigations.

7'29. General Biology and Bacteriology. Deals with the funda-
mental principles of biology, the behavior of living matter, growth, etc.,
and the general relation of micro-organisms to chemical changes such as
fermentation, putrefaction and disease. Textbooks: Shull's Principles of
Animal Biology; Buchanan's Agricullural and Industrial Bucleriology.

7:801, 7-302. Bacteriology. A fundamental course in the biology
of the bacteria. Thorough study of sclected types. Special study of the
bacteriology of water, sewage, air and foods, Textbooks: Jordan, General
Bacteriology, Saunders, 1919; Prescott and Winslow, Elements of Waler
Bacteriology, Wilev, 1915; Tanner, Bacteriology and Mycology of Foods,
Wiley, 1919,

7'31. Elements of Bacteriology. For students in sanitary engincer-
ing, presents the general structure, behavior and distribution of bacteria,
and .heir relation to disease, as well as the essentials of bacteriological
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technique, It is a prerequisite for bacteriology of water and sewage.
Textbook: Jordan, General Bacleriology, Saunders, 1922,

T7'32, Bacteriology of Water and Sewage. Practical methods of
examination of water, sewage and sewage eflluents with laboratory work,
Special attention is given to standard methods in engineering practice,
and to proper interpretation of results. Textbook: Prescolt and Winslow,
Elements of Water Bacteriology, Wiley, 1924,

7:33. Bacteriology of Food Supplies. Practice in the laboratory
methods used in the control of milk supplies, meat inspection, and examina-
tion of other foods on a commercial scale.

7861, 7°362, 7'363. 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 alecohol, vinegar, and the leather and food industries
are especially considered, as well as enzymes and their technical applica-
tions. Texthook: Marshall, Microbiology; Blakiston, 1919. Numerous
other books for collateral reading.

737, Industrial Microbiology. Investigations of selected problems
in some branch of the fermentation industries, such for example as the
development or improvement of methods employed in the manufacture
of acetone, butyl alcohol, lactic acid or other products of microbic activity,

7-382,7'383. 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, ete. Textbools:
Park and Williams, Pathogenic Microirganisms, Lea and Febiger; Hiss
and Zinsser, A Textbook of Bacteriology, D. Appleton and Company.

7:39. Zymology. Lectures, reviews of current literature and labora-
tory experimentation on enzymes. The distribution and special chemieal
behavior of these biochemical agents, and their relation to the theory and
practice of different types of digestion and fermentation, is discussed in
detail.

7'40. Oceanography. A survey of the physiography of the scas
and lakes with special reference to distribution of food animals, and the
relation of currents, shoals and deeps to such distribution,

T'41. Introduction to Fisheries. A gencral survey and history of
the world's fisheries. Geographical distribution of food fish, their encmies,
natural history, and relation to environment, migrations, and vbrecding
habits. Textbook: Gibbs, The Fishing Industry, Pitman, 1922,

T-421, 7-422, 7'423. Food Fishes. Lectures, rccitations or con-
ferences, and laboratory work on economically important fishes and
shell-fish; including the natural history of food fishes, fishing methods and
equipment, and the protection of fishing grounds against pollution and
other destructive agencies. In the laboratory students acquire first-hand
knowledge of the structure and developmental stages of selected types of
fish and shell-fish, and practice in determining specics. Visits to fish
wharves and vessels. with taking of notes and writing of reports will form
an important part of the course.

T7'43. Fish Culture. Two lectures a weck on the rearing of fresh
water and marine fish, clams, oysters, and lobsters; including methods of
taking and fertilizing the eggs, design, construction and management of
hatching apparatus, and the care and transportation of the young fry,

T'441, 7442, 7°443. Technology of Fishery Products. The methods
of curing and preservation of fishery products. Refrigeration, dehydration,
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salting and canning are studied from the bacteriological, chemical and
nutritional aspects. Utilization of by-products will also be considered.

7°60. ection 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 Microtrganisms,
Lea and Febiger; Hiss and Zinsser, A Textbook of Bacteriology, D. Appleton
and Company.

7'63. Industrial Hygiene and Sanitation. The various prejudicial
effects of factory life upon health, including occupational accident,
industrial poisoning and the effects of defective ventilation and of dusty
trades upon the prevalence of tuberculosis and other diseases. Special
attention is given to factory sanitation and to the problems of health
administration in industry. Textbook: Collis and Sreenwood, The Health
of the Indusirial Worker.

7:64. Public Health Administration. Lectures and discussions
on the causes, history, investigation and control of epidemics caused
by polluted water, milk, foods, etc., and on current public health prohlems,
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, T'662, 7'663. Health Education, A consideration of the
procedures and methods used by health departments and school depart-
mients 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 partici-
pate in these activities.

T:66. Sanitary Science and Public Health. Lectures (illustrated) on
health and disease, parasitism, toxins and antitoxins, resistance and
immunity, vaccination, epidemiology, preventive sanitation and preventive
hygiene, designed to give sound information on these subjcets to students
with limited biological knowledge.

T'67. 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.

7'68. Vital Statistics. Lectures, recitations, and problems by which
the student acquires a working knowledge of statistical metliods, considera-
tion of errors, and the preparation, graphic representation and critical
analysis of data. Textbook: Whipple's Vital Statistics.

T'64. Municipal Sanitation. [Lectures and problems dealing with the
general principles of sanitation as applicd 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,

7'66. 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.

T7'66, Epidemiology. Conferences devoted to a detailed considera-
tion of the natural history of epidemics, such as typhoid fever, diphtheria
and scarlet fever, and their causes in their relation to public water supplies,
milk supplies, sewerage systems, insccts, and personal causative factors,
The student by critical examination of the more celebrated and instructive
examples is enabled to prepare himself for the internretation of correspond-
ing phenomena arising in actual practice,

7'67. Plant Sanitation., A consideration of the application of the
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general principles of sanitation, water supply, waste disposal, ete,, to
plants or factories utilizing decomposable materials,

7701, 7°T0Z, 7°703, Technology of Food Products. General dis-
cussion of the methods of food preservation and manufacture by different
methods, from the bacteriological, chemical and nutritional aspects,

7801, 7'802, 7803, Biological Colloquinm. 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, und receives friendly enticism 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 146-151,

GST1, Principles of Biology and Heredity.

GS73. Industrial Aspects of Microbiology.

G878, Sanitary Science and Public Health.

GS76. Physiology and Embryology of Reproduction,

PHYSICS

(Including Theoretical and Industrial Physics, Electrochemical Engineering
and Aeronautical Engineering)

The course in Physies 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 rightly plan to take graduate
work, The tacilities for graduate instruction enable them to extend their
theoretical, experimental or industrial development in one or another
direction, according to their qualifications and desires,

By collaboration with a special 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 of the different countrics,

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 lased. The demand for men with a training along the above lines is steadily
increasing as electrochemical and electric furnace operations become more and more

eneral. The large Industrial Research laboratories also offer excellent opportunities for
tlectrochemical 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 carrying out all types of electiochemical and electric furnace o erations.
Owing to_the limited capacity of these laboratories, however, the number of students who
can be admitted is necessarily restricted. In the senior year students in course XIV are
allowed considerable option in the choice of studies in the Departments of Electrical Engi-
neering, Chemical Engineering and in Metallurgy.

AERONAUTICAL ENGINEERING

In addition to the Special Course in Aeronautical Engineering arranged for the United
States Navy, llesrrihef in the pamphlet on graduate study and open to civilian students
only by special permission, various courses in Aeronaltics are open to properly prepared
undergraduates who may have free time available. Arrangements to accommodate such
students can be made in course IX-B, General Engineering,
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& 8'00z Physics (Entrance). For description see General Information
ircular.

8:'011, 8:012, 8'013. Physics. Statics, kinetics and light.

8°021, 8'022, 8°023. Physics. Elcctricity (including magnetism and
electromagnetic induction) and heat.

8031, 8'032, 8:033. Physics, General Physics arranged for Courses
XIII-A, Special.

8:04, Precision of Measurements. Textbook: Goedwin's Precision
of Measurements and Graphical Methods.

8'083. Acoustics. Lecture and laboratory course on the industrial
applications of sound.

8:10. Principles of Heat Measurements. Discussion of the physical
basis of heat measurements.

811, Heat MeasurementsI. The theory and practice of heat meas-
urements, particularly for industrial problems.

812, Heat Measurements I. An abridgment of 8'11.

8'14, Heat Measurements II. Continuation of 8'11 or 812,

8'16. Color and Acoustics. A discussion of topics of especial interest
to students of architecture.

8:16. Photography. Lectures on the theory and practice of photog-
raphy with special emphasis on its scientific applications.

8'161. Photographic Laboratory. Exercises in photographic manipu-
lation, determination of the characteristics of photographic materials, color
sensitivity and use of light filters, telephotography, micro-photography,
the making of lantern shides, ete. This course should be taken after or
simultaneously with 8'16.

8'17. Geometrical Optics. The theory of mirrors, prisms, and
lenses, the design of lenses and the study of optical apparatus. The lectures
are open to all students interested.

8:171. Geometrical Optics (Ordnance). An extension of 817 with
special study of the optical instruments used in military service.

8°182, 8°183, 8:18. Physical Optics. Lectures and laboratory work
on the wave-theory of light, interference, diffraction, reflection, refraction,
polarization, spectroscopy, photometry, spectrophotometry and colorim-
etry. Textbook: Houstoun, A Treatise on Light.

8'191. Aerial Photography. Lectures on the cameras and photo-
graphic materials used in aerial photography, dark room manipulation,
interpretation of aerial photographs, map making, stercoscopic and
oblique aerial photography, ecte.

8:192. Color Photography. Laboratory exercises in the various
methods for the photographic reproduction of natural colors, Textbook:
Wall, Practical Color Photography.

8:193. Applied Optics. Lectures on the design, construction and
use of instruments, used in such fields of applied optics as refractometry,
colorimetry, illumination, photometry and spectrophotometry, radi-
ometry and spectroradiometry, polarimetry. Textbook: Nutting,
Outlines of Applied Optics.

8:194. icroscope Theory and Photomicrography. Theory of the
microscope with laboratory work in photomicrography,

8'196. Optical Measurements. Spectrophotometry, spectroscopy,
polarimetry, etc. Short investigations with precision apparatus. Textbook:
Special Notes and Reference to Standard Treatises.

8:201, 8°202, 8:203. Electricity and Electrical Measurements. An
intermediate course in electricity and electrical measurements, in con-
tinuation of courses 8'021 and 8'022, followed by twenty lessons on atomic
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views of electricity, the electron, photoelectric effect, radioactivity and
discharge in gases,

8211, Elements of FElectron Theory. Lectures and recitations
devoted to a discussion of the modern atomic views of electricity, the
electron and its various physical manifestations, particularly those of
growing importance to the electrical industry.

8'212, Electron Apparatus. The laboratory work is devoted to the
study and use of various new types of apparatus in Which electronic and
thermionic phenomena predominate.

8231, Theoretical Physics I. Designed to give a thorough training
in the main topics of theoretical mechanics as a basis for subsequent work
in theoretical physics. Independent effort on the part of the student is
considered essential, The work begins with the general kinematics and
dynamics of the mass-point introductng the potential function, the principle
of conservation of energy, the principle of virtual displacement in holonomic
and non-holonomic systems and d'Alembert’s equations of dynamic
equilibrium,

8:282. Theoretical Physics I. Special motions of a mass-point
including periodic and apetriodic free and constrained motion with and
without damping and its application to the lincar and spherical pendulum.

8'233. Theoretical Physics I. General dynamics of a_system of
material points continued as far as Hamilton's principle, the Lagrangian
and canonic equations of motion and the principles of mechanics of con-
tinuous media in their relation to hydrodynamics and elasticity.

8'241. Theoretical Physics II. Electrostatics, magnetostatics,
electromagnetism, induction and introduction to the theory of electro-
magnetic waves.

8'242. Theoretical Physics II. A general course on the theory of
heat, covering the First Law, reversible and irreversible processes, Carnot's
and Clausius’ theorems and the Sccond Law; entropy, free energy and
thermodynamic potential, the equation of state and elements of heat
conduction,

8'248. Theoretical Physics II. 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.

8'262. Electromagnetic Theory. A general course on the funda-
mental ideas of Maxwell's theory, covering the following topics: the electro-
static field, dielectrics, energy and mechanical forces in the electrostatic
field, the electric current, the electromagnetic field, induction, the funda-
mental circuital laws and the Poynting vector.

8'263. Electromagnetic Wave Propagation. A continuation of
8252 covering: plane waves in isotropic homogeneous dielectries 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 disturbances and Hertz's solution. Applications to the
theory of radiation from antenna systems,

826, Waves. Discussion of the differential equation of waves,
of initial conditions and of boundary conditions.

8'27. Kinetic Theory and Correlation. Kinetic theory of gases,
followed by theory of correlation and a general discussion of statistical
methods in science,

8:'301. Atomistic Theories I. Molecular kinetic theory of gases,
entropy and probability and elements of quantum theory.
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8:302. Atomistic Theories II. Electronic theory, static atomic
models, elements of visible and Réntgen spectroscopy and Bohr-Sommer-
feld's theory of atomic structure and spectral lines,

8:303. Atomistic Theories IIl. Relativity theory ¢nd its application
to Bohr-Sommerfeld's atomic models.

8'31. Elements of Tensor Calculus. A lecture course covering as
much of the absolute calculus of Ricei and Levi-Civita as is required for
the adequate understanding of modern physicai theories.

8'34. Radioactivity. Radioactive transformations of elements,
chemistry of radioclements, the displacement law and its applications,
artificial disintegration of the atom, isotopes and their propertics,

8'33. X-rays and Radiology. Lecture and laboratory course dealing
with the theoretical considerations of X-ray emission and absorption
fol!?\lvod by a discussion of the applications to scientific and industrial
problems,

8'34. Thermodynamics and Statistical Mechanics. Selected topics
from the foliowing: thermometry, calorimetry, theory of specific heats,
evaporation, equation of state, Joule-Thomson cffect, thermochemistry,
the concept of entropy, canonic and quasi-ergodic statistical systems,
entropy of perfect and real gases and solids; isodynamie, isentropic, isopiestic
and isothermal systems; the fundamental equations of thermodynamics,
Nernst's heat theorem,

8'36. Spectroscopy. Lecture and laboratory course completing and
correlating course 8'302 on Bohr's theory of spectral lines. (Not given
in 1924-25,)

8'37. General Theory of Radiation. Seclected topics from the
following: Kirchhoff's law, black-body radiation, the pressure of radiation,
Stefan-Boltzmann's and Wien's laws, entropy and temperature of a
monochromatic radiation, energy-distribution in normal spectrum accord-
ing to the classical theory and to the quantum theory, pure cavity
radiation,

838, Theory of Relativity. A course on restricted and general
relativity covering the following topies: the Galilean principle of relativity,
relativity of space and time and the Lorentz transformation and its
geometrical and mechanical conscquences, Minkowski's clectrodynamics,
matter and energy, the principle 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,

8'431. Principles of the Mathematical Theory of Elasticity. Text-
book: A, E. H. Love, A Treatise on the Mathematical Theory of Elasticity.

8'432. Photoelasticity. The theory of the optical method of stress
analysis,

8'433. Photoelasticity. Lecture and laboratory course on the optical
method of stress analysis.

8'44. Photoelasticity. Lectures and laboratory demonstrations
describing the photoelastic method, intended to familiarize those students
who are not taking the more extensive course in photoelasticity with the
principles and the possibilities of the photoelastic method for the determina-
tion of the stress distribution in problems of structural and mechanical
design,

8'461, 8'462, 8'463. Physics Seminar. Papers and conferences
by members of the instructing staff and students pursuing graduate work
in physics for the purpose of reviewing topics of theoretical and modern
physics,
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Research in Mathematical and Theoretical Physics.

Research in Industrial Physics.

Research in Radiology.

Thermal Research.

Research in Electricity and Magnetism.

Photographic and Optical Research.

Aeronautical Research.

Research in Photoelasticity.

Research in Electrochemistry.

Research in Applied Electrochemistry.

8:60 Methods of Teaching High School Physics. A practical
course for the study of methods of teaching Physics in the Junior or Senior
High School.

8:692, 8:'693. Aeronautics. Similar to 85906, but more zeneral,
including airplane design.

8'696. Aeronautics. A comprehensive course containing material
on airship design, aerial propeller design and theory, and acronautical
laboratory methods,

8'601, Airplane Design. General theory of the design of airplancs,
including calculations of stresses. Textbook: Pippard and Pritchard,
Aeroplane Structures.

8'602. Airplane Design. A continuation of 8601 with particular
reference to stability and control and the calculation of performance,

8:608. 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.

8'609. Advanced Airplane Structures, Examination of new methods
in structural analysis and original work on analyses of greater refinement
than those ordinarily made, Particular attention is paid to the applica-
tion]s of the generalized three-moment equation and the method of least
work,

8'611. Airplane Designing. Actual practice in design. Each student
carries through the design of a training airplane,

8'612. Airplane Designing. A continuation of 8611 with a more
complete study of detail design.

8'614, 8'616. Airplane Designing. Identical with 8611 but given
in two terms to course XIII-A.

8'621. Airship Theory. A study of the theory of aecrostatics and
aerodynamics as applied to lighter-than-air craft, including discussion of
the propertics of acrostatic gases and of the stability and control of airships.

8622, Nonrigid Airship Design. Theory and practice of the design
and construction of nonrigid airplancs, including stress calculations for
envelope, suspension and cat.

8'626, Rigid Airship Design. Theory and practice of design of
rigid and semi-rigid airships including stress calculation for the hull,

8'626. Rigid Airship Design. A continuation of 8625 with special
reference to the layout of details,

8'632. Non-rigid Airship Designing. Actual practice in design,
including stress calculations, Each student carries through the design of
a non-rigid airship,

8:638. Rigid Airship Designing. Drafting room practice in the
layout of a rigid or semi-rigid airship.

8:686. Rigid Airship Designing. Continuation of 835 including
the calculation of stresses in certain elements of the ship designed,

8'641, Aeronautical Ressarch Methods. Lectures on acronautical
laboratories and their equipment and on methods of free-flight tesling.
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8'648. Conduct of Aeronautical Research. A continuation of 8'641.
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,

8'644, Aeronautical Laboratory. Training in the use of wind tunnels,
especially as applied to problems of airplane and airship design,

8'663. Aerial Propellers, Theory and practice of propeller design
by several methods, including the study of propeller stresses, Textbook:
The Design of Serew Propellers for Aircraft, I, C. Walts. (Longman.)

8666, Aerial Propeller Designing. Drafting room practice in the
caleulation and design of a propeller for specific aircrafi

8'662. Aircraft Instruments. Discussion of the use of instruments
in the navigation of aircraft, with analysis of the theoretical and practical
problems entering into their design.

8'66b, 8'666. Aircraft Armament. A general discussion of the types
of machine gun, aircraft cannon and bomb releasing gears used on air-
planes, together with a general treatment of the theory of sighting and
operation of aircraft armament, and in particular of the especial equipment
necessitated by the difference between the conditions of aerial and ground
operation. Open to officers of the United States Army, Navy and Matine
Corps.

8'671. Advanced Wing Theory. Selected advanced topics in con-
tinvation of course M43. Textbooks: Joukowski, L'Aérodynamique;
Prandll, Applications of Modern Hydrodynamics to Aeronautics: the
National Advisory Commiltee for Aeronautics.

8°672. Advanced Wing Theory. Continuation of 8671,

8'682, Aerial Transport. A discussion of the technical, economie, and
legal problems attending the operation of air lines for the carriage of
passengers, express, and mail,

8'684. History of Aeronautics. History of the airplane and airship,
with special reference to the technical development., Texthook: History
of Aeronantics, Vivian and Lockwood-Marsh.

869, Aeronautical Seminar. Intended primarily for students
conducting theses in aeronautics. It consists of « series of meetings with
discussions of current research worle by graduate students and members
of the wind tunnel staff,

8'801, 8802, 8:803. Principles of Electrochemistry. The funda-
mental 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 II. Elements of the electron theory, electrical
conduction in liquids, solids and gases, theoties of the voltaic cell, polariza-
tion 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. Allmand, Applied
Electrochemistry for reference,

883, Electrochemistry III. Continuation of Blectrochemistry 11,
with special emphasis on electrolytic oxidation and reduction of organic
compounds.

8'842, 8'643. Photo-Chemistry. Lectures, discussions and reports
on photo-chemical reactions and the production and uses of ultra-viole
radiation, The first half of the course will be devoted to a general survey
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of photochemical phenomena. In the second half selected topics will be
considered in some detail from a theoretical standpoint.,

8'862, 8'863. 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-
metailurgical processes, accumulators and primary batteries, and the
electrolytic production of chemical compounds. The work of the third
term consists in working out the details of design of one or more elec-
trochemical plants for specific processcs. Textbook: Thompson, Applied
Electrockemisiry.

8'86. Electrochemical Laboratory. Carried on in conjunction with
8'82. The work is strictly quantitative and includes measurements of
electrical conductance, single potentials, decomposition voltages, over-
voltages, polarization, and practice in clectro-analysis. Admission will
be limited to the capacity of the laboratory. Textbooks: Special Noles;
Ostwald-Luther's Physiko-Chemische Messungen.

8'87. 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, caleium,
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 year and graduate
students who desire to obtain some acquaintance with electric furnace
operation, without having had any previous training in applied electro-
chemistry. Descriptive lectures on electric furnace operation accompanied
by a selected number of laboratory exercises described under 8°87.
Offered only in the first term, for other than Course VIII Students, Text-
book: Thompson, Applied Electrochemistry and Neostyle notes.

8:90. Elements of Electrochemistry. Fundamental principles of
electrochemistry and their industrial applications for students who desire
a general survey of this subject but who have had no previous preparation
in physical chemistry. The laboratory work consists in the electric furnace
experiments of 8'87. Textbook: Thompson, Applied Electrochemistry.

8°932,8'933. Colloquium. Students present before the class for discus-
sion reviews of current articles on electrochemistry appearing in the English
and foreign journals, and memoirs on assigned topics, Inthe third term the
topics are chosen chiefly from recent advances in modern physics.

8:94. Precision of Measurements and Thesis Reports. A series 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 cach member of the class,

B'J’S. Glass Blowing., Students are taught how to manipulate glass
and make such simple apparatus, electrodes, ete,, as are likely to be needed
in electrochemical rescarch, Given by special arrangement during any term,
and is offered only to fourth year and special students in Course XIV,

GENERAL SCIENCE, ENGINEERING AND MATHEMATICS
Courses IX-A, IX-B, IX-C
General Science IX-A
This course, largely elective in the scnior year, is planned to offer
first, a substantial education along scientific lines, and to provide sub-
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sequently, through its electives, for a more intensive training in some one
branch of science or in closely inter-related sciences. There is, also, an
opportunity to elect a substantial amount of such humanistic studies as
English, [\)K':dern Language, History, Economics and Social Science.

It offers, in other words, an opportunity for a broad training
in science without sharp specialization. Such a course possesses many
advantages in view of the ever increasing inter-relations of the various
sciences, and should prove particularly valuable to those who have not
fully decided upon any particular line of specialization, or to those who
intend to specialize in graduate work later.

The choice of electives in the third and fourth years must in all cases
be approved by the Professor in charge of Course IX.

General Engineering IX-B

This course is designed to meet the needs of those who desire a training
in fundamental engincering 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 1X,

Aeronautical Engineering, Undergraduates intending to specialize
later in Aeronautical Engineering may register in Option [X-B, and will
choose their clectives 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 enginecring work,

The accompanying schedule outlines a course of study leading to the
Bachelor's degree for students who desire to specialize in Applied Mathe-
matics. It is a course well adapted to serve as a preparation for later
specialization in pure mathematics, in mathematical-physics, or along
lines of experimental physics or engineering requiring a high degree of
proficiency in mathematics,

Considerable latitude in the choice of subjects is provided for in the
electives of the junior and senior years in order that the student shall be
able to take, if he so desires, a considerable amount of work in general
studies, or in scientific and engineering subjects in which mathematics play
an important part, in addition to his purely mathematical subjects, For
example, he may elect courses in Thermo-dynamics, 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 junior year in this course.
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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, f.e., in the solution of the engineering problems of chemical
industry. The instruction of the first two years is therefore wholly in
other departments, and of the third year mainly so. The professional
instruction within the department begins with Industrial Chemistry in
the third year and is followed by Chemical Engineering and laboratory
work in the fourth.

Because of the composite character of the course, it is impossible to
include in the undergraduate instruction material other than the funda-
mentals required in professional work., On this account, special attention
is given to post-graduate courses, and the student who hopes to attain
professional leadership should plan for at least one post-graduate year
leading to the Master's Degree.

Laboratory instruction in Chemical Engineering is carried out mainly
in the School of Chemical Engineering Practice, located in seven industrial
plants in Buffalo, New York; Bangor, Maine; and Everett, Mass, This
school has facilities for only a limited number of students and its privileges
are restricted to those whose work at the Institute has, in the opinion of the
Department, shown marked promise of professional success, The work of
the Practice School may be taken either as a part of a post-graduate
program leading to the Master's Degree (X-A) or as the last two terms of
the undergraduate course (X-B).

The function of the Research [Laboratory of Applied Chemistry is to
afford special training in industrial research. The student cannot profit-
ably undertake such work without a thorough theoretical foundation.
Normally this will require a Master's Degree or its equivalent. The
laboratory is able to give financial assistance to a limited number of men
of unusual capacity in research.

Students interested in post-graduate work should consult the bulletin
on Graduate Study and Research.

10'11, Problems of the Chemical Engineer. Describes the field of
activity of the chemical engineer and the preparation along both chemical
and engineering lines which the practice of the profession requires.

10°16, 10161, Thesis Reports and Memoirs. A series of reports by
the students of the progress of their theses, and a series of memoirg on timel
subjects presented before the rest of the students and the instructing staft.

10°21. Industrial Chemistry. The more important industrial
chemical 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 inter-
relationships 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. Text-
book: Thorp, Outlines of Industrial Chemistry.

10'22. Industrial Chemistry. A continuation of 10°21.

10'23. Industrial Chemistry. A continuation of 10'22, Devoted
to those industries which deal with amorphous solids, including glass,
ceramics, leather, paints, textiles, paper, rubber, ete,

10°211, 10°222, 10°233. Industrial Chemistry. Similar to course
10021, 10°22, 10°23.

10'26. Industrial Stoichiometry. Stoichiometric calculations con-
nected with the processes of chemical industry. The subject matter is an
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expansion of the problem work of 10'21-10°23. Intended especially for
college men who have had descriptive industrial chemistry.

1031 to 10'362. Chemical Engineering. These subjects cover the
basic principles underlying unit operations of chemical industry. Because
most of these operations invelve fundamental problems in fow 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.
. 31. Chemical Engineering. (Flow of Heat and Dynamics of

uids.

10')32. Chemical Engineering. (Evaporation, Distillation and Drying.)

10'321. Chemical Engineering. A modification of the preceding
course especially designed to meet the needs of Ordnance students.

& “d10'33. Chemical Engineering. (Subdivision and Separation of
olids.

10?331. Chemical Engineering. A modification of the preceding
course especially designed to meet the needs of Ordnance students,

10°34, Chemical Engineering. (Flow of Heat, Dynamies of Fluids,
and Subdivision of Solids.) This, and the course following, duplicate
1031, 10°32 and 10'33.

10'36. Chemical Engineering. (Separation of Solids, Filtration,
Evaporation, Distillation and Drying.) A continuation of 10°34.

10°361. Chemical Engineering, A modification of the preceding
subject especially designed to meet the needs of Ordnance students.

10°861, 10'362. Chemical Engineering. A general survey of the
field of chemical engineering, and an introduction to the topics covered
by 10°31, 1032, 10°33.

1041 to 10'46. 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, 10'32, and 10'33.
The more advanced phases of the subject are then taken up in detail.
To illustrate the general applicability of these principles to the design and
operation of industrial plants, numerous problems are solved quantitatively,

1041, Distillation and Evaporation.

10'42. Drying.

10'48, Extraction, Leaching, Gas Washing, Solvent Recovery, etc.

10'44. Fuels, Combustion and Furnaces.

10'46. Lubrication and Lubricants.

10'46. Economic Balance in Chemical Industry.

10'51. 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 equip-
ment of the necessary plant.

The process is first examined in the light of available literature,
and is analyzed asto the probable factors which enter into its successful
operation. Commencing with the preparation of the raw material it is
next carried out in a quantitative manner in the laboratory on as large
a scale as is consistent with reasonable accuracy and despatch. Each
chemical operation is analytically controlled, rapid methods of the requisite
accuracy being employed. The physical properties of the solutions,
precipitates, and final products are observed and the choice of the apparatus
to be recommended is based upon quantitative experimentation carried
out in the laboratory. [inally, each student submits an informal report
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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,

10'62. Chemica’ Engineering Laboratory. Trains the student in
planning and conduciing tests, and in the interpretation and correlation
of the results. The apparatus tested includes filters, evaporators, driers,
scrubbers, ete.

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 illus-
trates those elements of thermochemistrv and thermodynamics which
are of most importance 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. 10'74. Petroleum.

10'71. Glass, Ceramics and 10'76. Organic Syntheses.
Refractories. 10'77. Rubber.

10°72. Iron and Steel. 10'79. Paints, Oils and Varnishes.

10°73. Starch and Cellulose,

10°801. 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°802 and 10°803.

10°802. 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°801
and 10'803.

10°803. 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 worlk extending over a wide ficld. Heat
balances and efficiency tests are run on coke ovens, blast furnace stoves,
gas producers and the like, Experimental work on flow of heat, flow of
fluids, absorption and other unit studies of chemical engineering is carried
out in connection with the recovery of light oil and ammonia from coke
oven gas. This work is done at the Lackawanna Plant of the Bethlehem
Steel Company, Lackawanna, New York., Given during the summer and
ﬁrstogerm and may be taken only in conjunction with 10'801 and
10802,

10°804. School of Chemical Engineering Practice — Bangor Station,
Same as 10'801. Given during the last two terms of the academic year,
May be taken only in conjunction with 10°805 and 10806,

10:806. School of Chemical Engineering Practice — Boston Station.
Same as 10°802. Given during the last two terms of the academic year,
May be taken only in conjunction with 10804 and 10'806.
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10'808. School of Chemical Engineering Practice — Buffalo Station.
Same as 10'803. Given during the last two terms of the academic year.
May be taken only in conjunction with 10°804 and 10°805.

10'90. Research.

10'91, Research Conferences. Regular conferences are held with
research students by the Staff of the Research Laboratory of Applied
Chemistry and of the Laboratories of Chemical Engincering in which the
work is conducted.

10'98. Automotive Fuel Problems. A discussion of the principles
of the design of internal combustion engines from the standpoint of fuels,
with particular reference to the reactions in the cylinders and distributing
systems. Among the problems taken up are the influence of volatility in
carburetion and distribution, the probable causes and methods of elimina-
tion of detonation in internal combustion engines, ete.

10931, 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,

10'04, Organization and Methods of Industrial Research. The
methods of attack used in industrial research are considered. Specific
problems of industrial importance are submitted to each member of the
class who is asked to outline in detail for criticism of the class the method
of attack suggested for its solution.

10'952, 10'963. Applied Colloid Cemistry. A study of the applica-
tion of colloid chemistry to various ¢' emical industries, including a brief
survey of the general principles of coll sidal 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°966, 16'956. Applied Colloid Chemistry Laboratory. An oppor-
tunity is given to carry out selected experiments. Apparatus is available
for surface tension measurements, ultra-microscopic studies, ete,

967. Experimental Problems in Applied Colloid Chemistry,
Designed primarily for graduate students especially 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, 10993, Seminar in Chemical Engineering. A serics
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, pages 66-73.)

MINING, METALLURGY AND GEOLOGY.

Geology. Course XII.

This section of the Dapartment 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-
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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
i9 just this which is provided for in this course. Among its graduates are
many of the most prominent practical geologists of the present day.

For a long time there has existed a demand for teachers in the various
branches of geology and for those who desire to devote themselves to
teaching, the degree of Bacheior of Science in Geology is a stepping stone
to the higher degrees necessary for such work.

The subjects in Course X1I, during the first and second years, do not
differ from those arranged for Mining Engineering (Course III), but in
the third and fourth vears 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
courges 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 desir-
ing 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 evelution,

A beneficial 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 Il (Mining Engineering), Option 1, are
instructed in mineralogy, petrology, geology (dynamic, structural and
historical), geological surveying and economic geology. Students in
Metallurgy, Option 2, receive instruction in mineralogy.

2. Students in Courses I and XI (Civil and Sanitary Engineering) take
dynamic and stratigraphic geology and ficld geology.

3. Students in chemistry and phvsics are offered courses in mineral-
ogy, crystallography and microscopic analysis.

4. Students in all departments except I, IIT,, and XI may select,
among their general studies, a course in general geology or evolution
comprising three terms,

12'011. Mineralogy. Principally a laboratory study of about
one hundred and twenty of the most common minerals and their determina-
tion. Textbooks: The Study of Minerals and Racks, Rogers; Manual of
Determinative Mineralogy, Warren.

12012, Mineralogy. A continuation of 12°011,

12018, Mineralogy. Principally a continuation of 12'012. A num-
ber of additional minerals are studied, and the elements of crystallography
are thoroughly reviewed. Textbook: A Textbook of Mineralogy, Dana-
Ford, Third Edition.

12'03. Mineralogy. Designed as an option for students in Course V.,
A general determinative study of about sixty commen and important
minerals, The crystallography as described in 12°19 is given as part of
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this subject. Textbooks: Study of Minerals and Rocks, Rogers; Deter-
minative Mineralogy, Warren.

12+041. Mineralogy (Advanced). Detailed study of many common
and some of the rarer minerals by means of optical, blowpipe and other
methods. In the lectures and seminar hours the chemical composition
of mineral groups is treated. The laboratory work will include the prepara-
tion and use of immersion liquids, specific gravity separations, etc.

12'042. Mineralogy (Advanced). A continuation of 12°041. In
the lecture and seminar hours type localities and mineral paragenesis will
be considered. Laboratory work as in 12°041.

12'161. Petrography. Introduction to the study of mincrals and
rocks by means of the petrographic polarizing microscope. The optical
properties of a number of important minerals are studied. Textbooks: The
Elements of Optical Mineralogy, Winchell; A Textbook of Mineralogy, Dana-
Ford; Neostyle Noles.

12°162. Petrography. Th= principles of microscopic study and the
knowledge of the optical properties of the common minerals acquired in
12'151 are applied to the study of the igneous rocks. Considerable empha-
sis is placed on the classification of rocks. Textbook: Petrology for Students,
Harker.

12'163. Petrography. Scdimentary and metamor;uic rocks are
studied by optical methods,

12:161, 12'162, 12:163. Petrography (Advanced). Study of selected
suites of rocks, reading of petrographic literature, and the preparation of a
written report on, at least, one suite of rocks.

12'19, Crystallography. Brief treatment of the elements of geomet-
rical crystallography. It is designed for students not interested in mineral-
ogy who desire a fundamental knowledge of erystallography.

12'211, Optical Crystallography. Study of the optical properties of
crystals with special reference to their determination with the aid of the
polarizing microscope. It is designed for the instruction of those students
not interested in mineralogy or petrology who wish to use the instruments
in some other branch of technical work.

12'212. Optical Crystallography. A continuation of 12211,

12'80. Geology. (Dynamic.) A course in General Geology. Text-
book: Pirsson and Schuchert, Textbook of Geology, Pt. I.

12'301. Geology. General Geology adapted to the nceds of Civil
Engincers. Textbool: Pirsson and Schuchert, Textbook of Geology, Pt. 1.

12:304. Lectures same as 12'30. No laboratory work.

12'81. Geology. Continuation of 12°30. Historical Geology. Text-
book: Pirsson and Schuchert, Textbook of Geology, Pt. 11,

12'311. Geology. A brief lecture course in geology of building
materials. Laboratory study of structural geology and interpretation of
geologic maps and common rocks,

12'32, Geology. Designed to teach the principles of geological
observation in the field, and the interpretation of geologic maps.

12'321, Geology. Lectures on application of geology to engineering.
Geologic field trips.

12'33, Geology, Field. Designed to teach practical methods of

geologic mapping in the field.

12-34. geological Surveying. The student is required to make a
detailed geological map of a selected area. A written report stating the
results of the field work is required.

12°361, 12'353. Geological Surveying (Advanced). A research in the
field investigation of assigned geologic problems.

12'86, Field Geology. It consists of excursions in the vicinity of
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the summer mining camp at Dover, N. J., to typical and interesting
geological exposures illustrating phenomena of intrusion, folding, and
faulting.

12'40. Geology, Economic. Lectures on the occurrence and origin
of ore deposits. Texthook: Lindgren, Mineral Deposils.

12'411, Geology, Economic. Lectures on non-metallic deposits with a
laboratory course consisting of the determination and description of com-
plex ores and altered rocks.

12°413. Geology, Economic. This course is designed to follow 12411
and to discuss the non-metallic economic mincrals in greater detail and
from a broader viewpoint. Laboratory work forms part of the course.

12'42, Geology, Applied Economic. Deseribes methods of examina-
tion and valuation of ore deposits and placers,

12431, 12'432, 12'433. Geology, Economic (Advanced). Laboratory
study of specimens or suites of specimens from mineral deposits; metallo-
graphic and petrographic work, structural problems,

12:434, 12'436, 12436, Geology, Economic (Advanced). Seminar
including reading and reports based upon the literature of ore deposits,

12'441, Geology of Coal and Petroleum. Presents in detail the
geological relations of petroleum and coal deposits.

12'442, Valuation of Oil Lands and the Construction of Oil Maps.
An advanced course describing methods of investigation of oil lands,

12'443. Petroleum Production. Describes the methods of extraction
and transportation of petroleum.

12'46. Geulogy of Clay, Cement and Building Stones. Description
of occurrence, qualities and testing of building materials.

12'47. Engineering Geology. Relations of geologic processes and
structures to enginecring operations,

12'48, Geology of Materials of Construction. For students of archi-
tecture who have done no previous work in geology. Describes the charac-
ter and mode of occurrence of materials of construction.

12'60. Geology, Historical. An extension of 1231, including a study
of the more common fossils. Textbook: Graban, Historical Geology.

12'611, 12'612. Paleontology. Designed to give a knowledge of the

ast life of the earth through a comparison with living plants and animals.
exthook: Shimer, Introduction to the Study of Fossils.

12622, 12'623. Paleontology (Advanced). Consists largely of labo-
ratory 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. Textbook:
Grabau and Shimer, North American Index Fossils,

12'66, Organic Evolution (Advanced). Reading and discussion upon
various phases of organic evolution,

12'60. Physiography. A study of the characteristics and develop-
ment of land forms and the methods of interpretation of topographic maps.

12'61, Hydrology. Occurrence, composition and utilization of under-
ground waters; methods of field examination.

12'621., Geological Seminar (Advanced), Reading and reports based
upon various phases of geologic literature, For graduate students.

12'624, 12-625, 12'626. Geological Seminar., Reading and reports
based upon various phases of geologic literature,

12'63. Geology of North America, The physiography, stratigraphy,
igneous hodies and general geologic structures of North America.

12'64, Geology of Europe. Similar in plan to 12'63 but dealing with
the continent of Europe.
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12'66. Vulcanology and Seismology. Reading and discussion of vul-
canism, earthquakes, and associated phenomena.

The following subjects are offercd as General Studies. For description
see Division of General Studies, pages 1406-151.

GS60. Physical Geology.

GS61, Historical Geology.

GS64, Organic Evolution.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

The instruction in Naval Architecture and Marine Engineering is
intended for those who expect to be ship-designers, shipbuilders, ship-
managers, or marine engine builders or who desire to enter allird 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.

13'011, 13'012, 13'013. Naval Architecture. The general theory of
naval architecture, including displacement and stability of ships, trim,
grounding, docking, launching, tonnage and freeboard steering and theory of
waves. Textbook: Naval Architecture, Peabody.

13'021, 13'022., Naval Architecture, Covers rolling of ships and
methods of controlling rolling, resistance and propulsion of ships by
paddle wheels, propellers and sails; method of making power and speed
trials. Strength of ships structural and local, flooding calculations, design
to fulfil given conditions. Textboolk: Naval Architecture, Peabody.

13024, 13°026. Naval Architecture. Similar to 13021, 13'022.
Arranged for course XIII-A,

13'111, 18'112, 13'113. Theory of Warship Design. An historical
account and a discussion of the evolution of the modern warship; prelimi-
nary design, comprising determination of the principal elements of design,
construction of lines, stability, distribution of weights, weight calculation,
and watertight subdivision; structural design of warships, comprising
materials used in hull construction, strength, calculations, general and
local riveted joints, and main structural features. Textbooks: Modern
History of Warships, Hovgaard, Spon, London; General Design of War-
ships, Hovgaard, Spon, London; Structural Design of Warships, Hovgaard,
Spon, London,; Speed and Power of Ships, D. W. Taylor, Wiley, N. Y.

18114, 13°116, 13'116. Theory of Warship Design. Similar to
course 13°111, 13°112, 13'113. Arranged for course X1II-A special.

13°121, 13:122, 13°123. Theory of Warship Design. Includes: prelim-
inary design and installation of boilers, engines and propellers, as far as
this work concerns the naval architect; coaling and coal stowage ; liquid fuel:
rudders and steering gear; drainage; ventilation, and heating of warsghips;
anchors and anchor gear; towing and warping; boats and boat handling
appliances; artillery and its installation; stresses in gun turrets; ammuni-
tion and its stowage and transport on board ships; torpedo installations:
protection against artillery and submarine attack; conning towers,

18'14. Shipyard Practice. Lectures dealing with industrial organiza-
tion, management, operation, equipment, and practice of ship and navy
yerds as applied to warship construction and repair.

13'16. Shipyard Organization and Management. Division of author-
ity and responsibility of the various officials; their duties and necessary
qualifications; the efficient handling of labor and materials; the sequence of
work; recording of wages; materials and costs, also methods of estimating
costs for tendering,

13:211, 13212, *13:213, Warship Design. The first term and about
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one-half of the second term are occupied by design work of a general and
introductory nature, After that the students commence to prepare a prelim-
inary design of a warship.

13-214, 13°216, 13°216. Warship Design. Similar to course 13211,
13212, 13°213. Arranged for course XIII-A special.

13:221, 13'222, 13'228. Warship Design. Continuation and comple-
tion of the design of a warship,

13-31. Ship Construction. The historical development of ship con-
struction, Description of various types and methods of construction,

13322, 13'3&3. Ship Construction. The construction of ships in
detail with special reference to the requirements of Registration Societies,
. 13°331, 13'332, 13:333. Ship Construction. A continuation of 13:322,

3'323.

13'36. Merchant Shipbuilding. Deals with the design and construc-
tion of merchant vessels with special reference tc their employment as
auxiliaries during war time, and re-conditioning for their original work
when the war service is completed.

13'41. Ship Drawing. Instruction in drawing and fairing ships
lines, and in the use of instruments.

13-421, 18'4292, 13'428, Ship Drawing. Instruction in drawing lines
for definite displacement and longitudinal center of buoyancy, midship
section with scantlings, calculations for displacement, center of buoyancy,
meter centers, etc,, also stability calculations,

13:481, 13'432, 13'433. Ship Drawing. The design of a ship is car-
ried to completion, with calculations of weight, trim, strength, etc. General
and special plans of details are required,

13'46. Model Making, The student is required to make a model
from the lines prepared by him in 13'421, 13422, 13°423, such assistance
being given as he may require,

18'611, 13'612, 18'618, Marine Engineering. Describes marine
engines and discusses methods of proportioning marine engines and deter-
mining stresses in them, Other topics treated are boilers, auxiliaries,
pipicgz, vibration of ships and the balanciag of engines. Textbooks:
Marine Engineering, Peabody; Marine Power Plant, Chapman.

13'622, 13'623. Marine Engine Design. The computations aid
drawings for a marine engine, a propeller, a boiler and the layout of the
machinery space for a merchant steamship, Textbook: Marine Engineer's
Handbook; Sterling,

13'68. Marine Engineering. Deals with the design of machinery for
naval vessels., Textbook: Marine Engineer's Handbook, Sterling,

13661, 13'662. Marine Engine Design. The calculations and draw-
ings for the machinery of naval vessels, Textbook: Marine Engineer's
Handbook, Sterling.

13'60. Steam Turbines. Descriptions and methods of computing
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 prineiples of graphical representation and inciudes practice
in the precise pencilling, finished inking of instrumental construction and
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irregular curves, and in simple lettering and tracing, as a basis for the work
which follows,

Special importance is attached to the study of descriptive geometry,
both as embracing the principles of the graphical representation of objects
and the solution of geometrical problems, and as a means of developing
the imagination and the power to visualize. Illustrations of the practical
application of its principles are afforded by the solution of problems taken
from engineering and architectural practice.

D101. 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. Textbook: Mimeograph Noles.

D122, 123, Machine Drawing, Elementary. Gives the elementary
instruction required for machine drawing. It includes isometric, oblique
and simple perspective projection, the construction of conics and rolled
curves, the making of dimensioned frechand sketches from machine parts
and of accurate detail drawings from the sketches. Textbook: Tames and
Mackenzie, Working Drawings of Machinery.

D171, 172, 173, Descriptive Geometry. Short lectures and individual
classroom instruction. Especial emphasis is placed upon the ability to
visualize the problems and the processes of s:'ution.

The first term includes a study of the fundamental conceptions of
orthographic projection and fundamental problems on lines, planes and
solids.

The second and third terms continue the study through the more
complex phases of the science, including sections, developments, tangent
lines and planes, and intersections of surfaces of revolution, Textbook:
Kenison and Bradley, Descriptive Geomelry.

D191, Descriptive Geometry (College Class). An intensive course
covering in one term the complete requirement in first year descriptive
geometry, open to students transferring from other colleges with advanced
standing. Students with failures in descriptive geometry will not be
admitted. Textbook: Kenison and Bradley, Descriptive Geomelry.

D201. Descriptive Geometry, A continuation of D173 providing
additional practice and applications and covering in greater detail, the
study of tangent planes, intersection of surfaces of revolution. The course
includes some consideration of warped surfaces. Textbook: Kenison and
Bradley, Descriptive Geomelry.

D211, Descriptive Geometry. A continuation of D173 similar to
D201 with additional practical applications especially problems in masonty
structures. Textbooks: Kenison and Bradley, Descriptive Geometry;
Mimeograph Notes,

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 (Eec31, 32, 33) in the third year, and oppor-
tunity will also be given to select general option studies in the field of
Economics, as political and social problems, and banking and finance,

Students in course XV begin political economy in the second year,
but owing to the requirements of subsequent studies in business economics,
devote but two terms, instcad of three, to this preliminary course.

The courses in accounting Ecd0, cost accounting Ec51, banking Ec37,
statistics Ec65, corporate organization Ech6, corporation finance Ea57,
securities and investments Ec38, industrial relations Ecd6, business man-
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agement Ec70, 71, 72 and 73, and business law Ec60, 81 and 62 are designed
particularly for students in Engineering Administration, and should not
be applied for without permission of the Department.

Ec22, 23, Political Economy. Less extensive in its scope than
Political Economy Ec31, 32, 33, More emphasis is placed upon funda-
mental principles, and less time is devoted to such subjects as money,
banking, trusts, labor problems, etc., which are covered by special courses
in the last two years of course XV,

Ec81, 32, 83. Political Economy. Elementary but comprehensive.
It 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 Ec33 to fundamental business processes including principles
of accounting, corporate organization and finance, credit and banking,
labor problems, and business management,

Ec34. Political Economy. Covers work of Ec31, 32. Given to
course XIII-A Sp.

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
with the more important problems which arise out of the relation of
employer and employee under present conditions of industry. In addition
to a consideration of the organizations and policies of the parties to the
contract of employment, it deals with matters of public policy such as
labor legislation and social insurance, Considerable attention is also given
to the principles and technique of personnel work.

Ec60. Accounting. Not designed to make bookkeepers, auditors,
or accourtants in any professional sense, but is concerned primarily with
the analysis of financial reports. Instruction deals with such matters as
double entry bookkeeping, the sizmificance 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 materials,
processes of labor and machines; the distribution of direct costs and over-
head expenses; cost data to secure efficiency; shipping orders; inventories;
recording and payment of wages.

Ecb8. Accounting, For students in VI-A. Given at Lynn.

Ec66. Corporate Organization. The organization and control of
corporations with some attention to other forms of business. Consideration
is given to the procedure and problems of incorporation, the relationships
of the parties in the corporation, and combinations of corporations in our
large industrials. Public utility corporations are studied briefly with the
purpose of presenting the relations of public service corporations and the
public.

Ecb7. Corporation Finance. Intended to acquaint the student with
the fundamental principles of financial organization and management.
The various types of corporate securities are examined, the financial
problems of the promoter, the incorporators and the later management
are studicd and 1llustrations are drawn from concrete cases throughout,

Ec60, 61, 62. Business Law. Deals with the general principles of
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contract law, special kinds of contracts, agency, negotiable instruments,
general principles of corporation law and insolvent estates,

Ec68. Statistics, Elementary instruction is given in the construction
of statistical tables and charts, cfficial sources of commercial and financial
statistics of the United States, and the interpretation of such material.

Ec70, 71, 72, 78. 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 traflic, 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, adverti.ing,

The following subjects are offered as General Studies, For descrip-
tion of courses see Division of General Studies, pages 146-151.

GS20. Political and Social Problems,

GS22. Marketing Methods,

GS238. Production Methods,

GS26. Investment Finance.

GS326. Banking and Finance.

GS827. Economics of Corporations,

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, economice and social life are read and discussed concurrently with
an h I'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 General Information
Circular.

Hl, History (Entrance). For description see General Information
Circular.

E10. English., A reading course laid out for students in course
XIII-A Sp.

11, English and History., Covers Ruropean History of'the last
hundred vears ar ‘ted by recitations, lectures and conferences,
with oral and wricten reports. Toxthook: Haves, A Political and Social
Hislory \adern Luroge, Vol. 2. (Maeniillan.)

ish and History, A continuation of El1l. Text-
book: A Political and Secial Histery of Modern Europe,
Val, 2. (Macmtliun.)
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E13. English and History. A continuation of E11 and 12,

E16. Special Composition. This subject may be required at any
time after the first year of any student who shows inability to write clear
and correct English. It consists of theme work and consultation, and is
continued in each case as long as the needs of the student require.

E21. English and History. The first term of a course given
throughout the second year, designed to study the main currents of
thought in England during the Nineteenth Century. Representative
political writings are studied and written reports are required,

E22., English and History. A continuation of E21, Devoted
mainly to the conflict of political and economic principles that marked
the first half of the Nineteenth Century in England, Written reports are
required. Texthooks: Cariyle, Past and Present; Mill's Essay on Liberty.

E23. English and History. A continuation of E22, A study of
the influence of the development of science upon English literature and
thought. Written reports are required. Textbook: The Voice of Science
in Nineteenth Century Literature.

E32. English. Oral and written discussion of problems of literature
and science based on the reading of English essayists of the Nineteenth
Century. Its purposeis to give students practice in oral and written
discussion of the ideas suggested by the reading. Textbook: Steves and
Ristine, Representative Essays in Modern Thought,

E33. Report Writing, A study of the various types of engineering
reports, with practice in the investigation of subjects, the arrangement
of material, and its presentation in good report form,

The following subjects are offered as General Studies. For descrip-
tion of courses see Division of General Studies, pages 146-151,

(3539, Literary Study of the Bible,

‘4540, English (Contemporary Drama).

GS41, English (Contemporary English Literature).

GS43, English (Contemporary European Literature).

GS43. English (American Literature).

GS44+1. English(Committee Work).

GS44:'2, English (Business English).

GS44:'3. The Development of Thought.

GS44°4. English (Contemporary Literature).

GS46. Advanced Englisg Composition.

GS46. Public Speaking.

GS47. Informal Public Speaking.

GS48. Appreciation of Music.

GS49. Development of Music,

GS60. Fine Arts in Modern Life.

GS61. Roosevelt and His Times.

GSB2, Lincoln and the Period of the Civil War.

GSb68. Industrial History of the United States

GSE6. The Human Factor in Business.

GSb6. Engineering Publicity.

GSb67. Technique of the Essay and Short Story.

GSb9. Social Problems of Philosophy.

GENERAL STUDIES

This division includes those subjects of a general and essentially non-
technical character which are offered for the purpose of giving the student
an opportunity to broaden his education. They are designed to introduce
him to fields of thought and interests outside of his chosen professional work,
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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 tﬁc approval of the professor in charge of the division, other
non-technical subjects of suitable character may be substituted for those
listed. College graduates or others who have taken elsewhere a satis-
factory equivalent of liberal studies may be excused from further require-
ments in General Studies,

Students, who because of irregularities in their schedules find difficulty
in utilizing the regular general qtud} hour from 1 to 2, are advised that
any term in cither European Civilization and Art 4'46, 4'47 and $+48 will
be credited as a general study. These courses are given under course [V
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 third term only.

For the year 1924-1925 the following subjects are offered:

SOCIAL, POLITICAL, ECONOMIC AND BUSINESS SUBJECTS

First Term Second Term Third Term
Marketing Methods Christianity and the Banking and Finance
GS22 Social Order (1'%'38 GS26
Political and Social Human Factor in Business and Patent
Problems G520 Business G555 Law GS4
Social Problems of International Law and  Economics of Corpora-
Philu-.phy GS59 American Foreign tions GS27
Policy G83 Engineering Publicity
Investment Finance (%1356
GS26
Production Methods
G523
SCIENCE
Plgsical Geology Descriptive Astron- Meteorology GS67
S60 omy GS66 Organic Evolution
History of Science GS1  History of Science GS2 S64
Principles of Biology Industrial Aspects of Physiology and
and Heredity GS71 Bacteriology GS72 Embryology of
Sound and Music Psycholo S5 Reproduction GS78
GS65 Historical Geology Sanitary Science and
Engineering Chemistry GS61 Public Health GS73

G579

French C ©82, 83
German GS91, 94

FOREIGN LITERATURE

French GS82, 83
German GS91, 92, 94

Engineering Chen.istry
GS79

History of Philosophy
G576

French GS8&2, 83
German GS91, 92, 94
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LITERATURE, ENGLISH, HISTORY AND FINE ARTS

First Term

Advanced English
Composition G545

A]grecxation of Music

S48

English (Contempo-
rary Drama) GS40

European Civilization
and Art

Lincoln and the Period
of the Civil War
GSb62

Literary Study of the
Bible GS39

Military Histo:
Policy of the
States GS98

and
nited

Second Term
Development of Music
G549

English (Contempo-
rary English Litera-
ture) GS41

Buropean Civilization
and Art

Public Speaking GS46

Roosevelt and His
Times GS51

Third Term

Advanced English
Composition G545

English (American
Literature) GS43

English (Contempo-
rary European Lit-
erature) G542

European Civilization
and Art

Fine Arts in Modern
Life GE59

Industrial History of
the United States

GS53
Informal Public Speak-
ing; Committee

Reports and Dis-
cussions GS47
Technique of the Short
Story GS57
Choral Singing GS58
(See above)

GS1. History of Science. Twenty illustrated lectures dealing with
the development and decline of Greek science, the transmission of science
into Western Europe, and the science of the Renaissance, Emphasis is
placed mainly on mathematics and the sciences nearly related to it.

GS2. istory of Science, Twenty illustrated lectures dealing with
the development of several different fields of science from the seventcenth
century onward, The subjects treated will vary somewhat from year to
year but include such topics as the beginnings of calculus and analytic
geometry, the transition from alchemy to chemistry and the development
of modern astronomical theory and of theories of natural sciences.

GS3. International Law and American Foreign Policy. Present day
topics of discussion in International Law, and leading principles of Ameri.
can Foreign Pulicy, such as Arbitration, The Monroe Doctrine, The Open
Door, Asiatic Immigration, Pan-American Questions, and matters in which
the United States is codperating with European governments, such as the
action taken by the Arms Conference, The work of the Hague Conferences
and of the League of Nations will be considered as stages in the modern
movement for a better world organization. Textbook: Wilson and Tucker's
International Law,

GS4. Business and Patent Law. A general course in business law
with five or six of the exercises devoted to the principles of patent law.

GSb6. Psychology. General principles of psychology,

GS20. Political and Social Problems. The content will change from
year to year. It includes such tepics as immigration, national budget,
fariff, civil service, railroad regulation, industrial relations, ete. Con-
ducted by means of ora]discussion and written reports on assigned reading
in public reports and periodicals, supplemented by lectures, some of which
are given by officials or experts in the special fields covered.

GS22.  Marketing Methods. Following such study of the cconomics
of marketing as is necessary for an adequate understanding of the larger
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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 warchousing are treated in detail,

GS28. Production Methods., Emphasizes methods of organizing
and directing the activities and functions of production in manufacturing,
Considers the control of equipment, materials, product quality, product
quantity and personnel. Equipment control is discussed in relation to
building location and type, machinery and tool selection and arrangement,
and the use of service equipment. Material control comprises a study of
g;l;chasing, traffic, stores, and intra-factory transportation methods.

duct 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, Fcbor
maintenance and the technique of the executive.

GS26. 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, ete.; (3) the construction of bond tables,
interest formulas, sinking fund calculation, serial bonds, amortization, and
the mathematical theory of investment; (4) the stock exchanges, brokerage,
speculation and the various kinds of business houses which deal in securi-
ties and investments.

GS26. Banking and Finance. Considers the subject of banking in less
technical form than Ec37., There is also a treatment of the investment and
security market and the more elementary portions of corporation finance.

G527, 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

ublic service corporations and a brief examination of the trust movement.
extbook: Lough, Business Finance,

GS38. 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 Catholi-
cism and Protestantism are examined and their agreement with the
teaching of social science emphasized. Textbook: Klwoeed, Christianity
and Social Science.

GS39., Literary Study of the Bible. A general survey from the point
of view of history and literature, of the chief books of the Old and the New
Testament.

GS40. English (Contemporary Drama). An untechnical discussion
of notable living playwrights and their work here and abroad.

GS41. English (Contemporary English Literature). Treats of a num-
ber of the most important English men of letters from 1890 to the present
time.

GS42. English (Contemporary European Literature). An introduc-
tory study of some of the chief figures in European literature of the last
few decades and today.
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GS43. English (American Literature). From the Civil War, with
especial emphasis on the period since 1900,

GS44.1. English (Comn.ittee Work), A course in the development
of cotperative 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.

GS544.2. 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,

544.3. The Development of Thought. A study of the develop-
ment of thought and expression, with special application to behavior and
social phenomena. Considerable practice in composition on assigned
readings. Open only to VI-A.

GS44.4. English (Contempora.y witerature). 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.

GS46, English (Advanced English Composition). Designed prima-
rily 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.

GS46. English (Public Speaking). The object is to set forth the
principal matters of technicque on which the art of speaking in public is
based, and to provide training for the individual members of the class.

GS47. 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.

GS48. Appreciation of Music. Elementary historical and theoretical
knowledge necessary for intelligent listening to music, It takes up the
forms and types of composition commonly heard in concerts, Lectures,
required reading, and weekly written reports, besides the usual class tests.
Musical illustrations are performed in the classroom,

GS49, Development of Music. Main historical factors in the devel-
opment of modern music in chronological order, beginning with Palestrina
and going to the present day. Lectures, required reading, weekly written
reports, class tests, and musical illustrations in the classroom which the
students are required to criticize and analyze. Textbook: How Music
Developed, W. J. Henderson,

GSb0. 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 pcrsonal
environment, such as costume, furnishing and decoration of the home,
books, pictures, magazines, the theatre, The history of art is studied with
a brief text in order to make the appreciation of contemporary work more
discriminating. Textbooks: Reinach, A pollo, the Story of Art, (Scribner's,)
and Significance of the Fine Arts.

GS61, Roosevelt and His Times. A study of the life and work of
Theodore Roosevelt, and his relation to his time,

GS62, Lincoln and the Period of the Civil War, A utudy of the life
of Abraham Lincoln and his relation to the times, Textbook: Charnwood,
Life of Lincoln,

GS63. Industrial and Social History of the United States. A general
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survey of the industrial and agricultural history of the United States from
Colonial times to the present, with attention also to the social history of
the American people, Textbook: E. L. Bogart, Economic History of the
United States.

GS656. Human Factor in Business. Covers in outline such prob-
lems as the sclection and training of subordinates and workers, housing,
feeding, and welfare, codperation and morale, These topics are treated on
the human side, and with only such attention to detail as would interest
one looking forward to the possible executive control of the enterprises in
production or construction that an Institute graduate would naturally
enter. The ground is covered in part by oral and written reports, There
are occasional talks by employment and service managers.

GS66. Engineering Publicity, The chief object is to give some notion
of how salesmanship and presentation are applied by engineers. It touches
on the following problems: advertising service; advertising and marketing
the technical product; engincering journals; correspondence, the psychol-
ogy of appeal. The ground is covered in part by oral and written reports.
There are occasional talks by advertising men and engineers in practice.

GSB67. The Technique of the Essay and the Short Story. A study
of the forms of literature, as exemplificd by the essay and the short story,
through reading, criticism, and the composition in these forms.

GSb68. Choral Singing. See page 146.

GSb69. The Social Problems of Philosophy, Discusses in non-tech-
nical language some of the philosophical theories which underlie recent
views of society and of the management of the personal life, It considers
the adjustment of the individual to the home, to the economic order about
him and to the State, touching on such problems as democracy, socialism,
the ethics of Darwinism, the scientific attitude, and the idealistic and prag-
matic justification of rcligious faith. Class discussions and outside reading.

GS60. Physical Geology. A consideration of the forces which have
molded the earth to its present form and are now constantly modifying it.

GS61, Historical Geology. A study of the structure of the earth
and the history of its changing continents, ocean basins, and its evolving
life forms.

GS64. 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.

GS66. Sound and Music. A gencral descriptive treatment with
some experimental lectures.

GS66. Descriptive Astronomy. A general survey (illustrated) of the
facts and theories relative to the solar system and sidereal universe.

GSB87, Meteorology. A general descriptive account of atmospheric
phenomena with special emphasis on the conditions of importance to
aeronautics.

GST1. Principles of Biology and Heredity, Twenty lecturcs illus-
trated by demonstrations, charts and lantern slides, A cultural course
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 propertics of living matter, movement, nutrition, growth and repro-
duction; with a general account of form and structure of plants and animals
and their classification. The questions of sex and heredity treated at
length. Textbook: Walier, Genetics, Revised Edition, 1922,

GS72. Industrial Aspects of Bacteriology. A discussion of the rela-
tion of bacteria and allicd microdrganisms to productive processes in agri-
culture and industry, The role of the bacteria in soil fertility, in nitrogen
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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

GS73. Sanitary Science and Public Health. Lectures (illustrated)
on health and disease, parasitism, toxins and anti-toxins, resistance and
immunity vaccination, epidemology, preventive sanitation and preventive
hygiene,

GS76. Physiology and Embryology of Reproduction. General
information on the biological aspects and explanation of the subject,

GST76. History of Philosophy. A general survey of modern philoso-
phy from the time of Descartes.

GS79. Engineering Chemistry. A Dbroad genecral non-technical
course designed to furnish chemical information as applied to common
things. It treates 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 Industrial Chemistry.

(GS821, GS822, GS823. French, Rapid reading of modern French
prose dealing with the history of Frince, French life and institutions,
scientific matter in French. In each term there is a brief review of gram-
matical principles, with practice in useful vocabulary and sentence forma-
tion. Each term may be taken independently. Textbook: Levy, French
Composition; selected reading malter from the works of Balzac, Loti, Taine,
Renan, A. F:ance.

GS831, GS832, GS833. French. A brief survey of French liter: ture
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 literature.

GS911, GS912, GS913. German, A brief introduction to the Ger-
man literature of the Eighteenth and Nineteenth Centuries. It is given
in brief lectures in German with readings from standard works. The
exercises are conducted mainly in German.

GS922, GS923. German, Lectures on the German drama with a
considerable amount of reading from characteristic plays, beginning with
Schiller's "‘Don Kurlos.” These exercises are conducted mainly in German.

GS941, GS942, GS943. German., Many exercises without prepara-
tion. 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.

GS98. Military History and Policy of the United States. Military
history and policy of the United States from the early colonial times
to the present day given in such a manner as to avoid a too technical
discussion of the strategic principles involved as are the political or
other factors leading up to the events referred to except where a clear
understanding of the situation requires it. Required of all students regis-
tered in any Adyanced Unit, Ordinarily taken during the first term
s enior year but may be taken during first term junior year.

MODERN LANGUAGES

The study of Modern Languages at the Institute has two objects:
that of enabling the student to make use of the languages as instruments
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in scientific research, and that of giving him general training and culture.
It aims to give sufficient facility with modern texts to use them without
the necessity of translating, and as much familiarity with the spoken
language as the individual aptitude of the student and the time available
permit, From the beginning as much of the classrocm work as possible
1s carried on in the language taught. Occasional talks therein are also
given, and writing from dictation is frequently practised,

A sound knowledge of grammar is attained by the careful analysis
of parts of the texts read, and by oral and written illustrative exercises,
To make these of value a good pronunciation is essential, and this is
striven for through constant practice in the classroom. In addition to a
deeper knowledge of the language and literature, the advanced courses
aim to impart succinctly familiarity with the character, customs, tradi-
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.

L111, L112, L1138, German. (Elementary.) Intended to prepare
students to fulfill the entrance requirement in German. A study of gram-
matical forms, syntax and vocabulary, through composition exercises and
rapid reading, forms the basis of the work. Texthooks: Vos, Essentials
of German (Holt & Co.); Vogel, Storm's Geschichten aus der Tonne (Heath
& Co.); Whitney, Gersticker's Irrfahrien (Holt & Co.).

L121, L1232, L123. German, (Elementary.) Similar to L111, L112,
L1138, with additional and varied readings for Course X.

i L131, L132, L133. German. (Elementary.) Similarto L111, L112,
13,
L1141, 1142, L143. German. (Elementary.)

[.211, 1212, L213. German. (Intermediate.) Includesa systematic
review of grammar, The reading, scientific as well as literary, gradually
becomes more difficult, while the syntax, idioms and synonyms of the
language are carefully studied. By the end of the course students should
be able to read understandingly any ordinary newspaper or magazine
article of a literary or popular scientific nature, to understand simple
spoken German, and to express simple thoughts in German. As far as
practicable the exercises are conducted in German., Textbooks: Hauff's
Lichienstein, Vogel (Heath & Co.); Wright, German Science Reader (Holl
& Co.): Kip, Scientific German Reader (Oxford Press).

L2321, 1222, L223. German. (Intermediate.) Similar to L211,
L.212, 1.213, with additional and varied readings for Course X.

L2331, L1282, L233. German. (Intermediate). Similar to L211,
L212 L213.

L241, 1342, L243. German. (Intermediate.) Abridgment of L211,
L212, L213.

L8381, German. (Advanced. Exercises in scientific German, Selec-
tions are made from current scientific journals, and the lastest textbooks.

German. (Advanced.) Exercises in scientilic German on
physical, chemical, biological and geological subjects. As far as practicable
the exercises are conducted in German.

L33. German. (Advanced.) Exercises in scientific German on
physical, physico-chemical and electro-chemical subjects, The work is
partly based on selections from current scientific journals, As far as
practicable the exercises are conducted in German,

L371, L3872, L378. German. (Technical.) Similar to L131, L132,
L1338, arranged for students in Course X.
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L432, L433. German. (Advanced.) Composition, dictation, read-
ing, lectures and conversation. The work is partly based on current
newspaper and magazine articles,

1491,1492,1493. German. (Intermediate.) Arranged for students
in Aeronautical Engineering.

L602, L6903, French. (Aero.) A coursein the reading of scientific
French pertaining to the field of acronautics. Open to graduate students in
Aeronautics, Texthook: De Gramont de Guiche Expose des Connaissances
generals utiles aux Aviateurs; N. Joukowski, Aerodynamique.

L6811, L1612, L613. French. (Elementary.) Designed to enable
students to fulfil the entrance requirement 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,
Textbooks: Bowen, First Scientific French Reader (Heath); Roux, First
French Course; Smith and Greenleaf, French Reader; La Biche, Le Voyage
de M. Prrichon.

L621, L622, L623. 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 medern authors, reading of scientific French.
Textbooks: Morrison and Gauthier, French Grammar; Frangois, Alternative
Exercises for Introductory French Prose Composition (American Book Co.);
Selected Reading Texts; Pailleron, Le Monde ot I'on s'ennuie; Contes des
Romanciers Naturalistes (Heath); Bazin, Les Oberlé; Bowen, Scientific
French Reader.

L631, L632, L6833, French. (Advanced.) Planned to suit the needs
of course IV, sSome of the reading matter will deal with architectural
subjects. Texthooks: Galland, French Composition; Schoell, Paris d'
aujourd hui; IHervieu, La Cowrse du Plambeau; Loti, Pécheur d' Islands;
George Riat, Paris (Les Villes d' Art Célébres).

L671, L6872, L678. French. (Elementary,)) Similar to L611, L612,
L613, with additional and varied readings.

o 1681, L682, L683. French. (Elementary,) Similar to L611, L612,
L613.

L691, 1692, L693. French. (Elementary,) Abridgment of L611,
L612, L613

L711, L712, French. (Advanced). Reading of French prose of a varied
nature, part of which deal® with description of French cities, cathedrals,
chateaux, etc. Practice in pronunciation and conversational phrases
useful for travel is given. Textbooks: Leny, French Composition (IHoll);
such reading matter as Ewmile Gebhart, Florence; Besnard, Le Mont-Saint-
Michel; Gautier, Voyage en Espagne; Hugo, Notre Dame de Paris, De maison
La Cathédrale de Reims; Anatole France, Le Crinie de Sylvestre Bonnard,

1811, L1812, LBi3. Spanish. (Elementary.) Pronunciation, ele-
mentary grammar, vasy reading matter practice in conversational phrases
uscful for travel. Textbooks: Hills and Ford, First Spanish Course (Heath) ;
Pittaro, Spanish Reader; Hills and Reinhard!, Spanish Short Stories;
Carrion and Aza, Zaraquela.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 146-151.

GS821, GS822, GS823. French.

GS831, GS832, GS833. French.

GS911, GS912, GS913. German.

GS9u2, G5923, German.

GSp41, GS942, GS943. German.
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MATHEMATICS

Great importance is attached to the study of mathematics, both as a
means of general education and as a necessary basis for further instruc-
tion in engineering and othe: 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 devoted mainly to integral
calculus and clementary 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 sma!l sections, the number
of the students in a section being about twenty-five, Students having time
and interest for the study of mathematics beyond the prescribed limits are
given opportunity for more advanced work, and the Institute offers
exceptional advantages for advanced and elective work in applied mathe-
matics.

Undergraduates wishing to specialize in Mathematics are referred
to the recently adopted course (IX-C).

The Department possesses an excellent library, and an extensive
collection of models.

M1. Algebra (Entrance). For description see General Information
Circular.

M2. Plane Geometry (Entrance). For description see General
Information Circular,

M3. Solid Geometry (Entrance). For description see General
Information Circular.

M4. Trigonometry (Entrance), TFor description see General Infor-
mation Circular,

M10. Trigonometry. Given during the summer to course XI1II-A,
special.

M11. Calculus and Analytic Geometry. An elementary presenta-
tion of the fundamental ideas of the calculus: derivatives, differentials,
maxima and minima, integration, with application to simple problems of
geometry and mechanics. Textbook: Weods and DBailey, Llementary
Calculus,

M12, Calculus and Analytic Geometry. Graphical representation
and differentiation of algebraic and trigonometric functions with applica-
tions. Textbook: Woods and Bailey, Elemenlary Calculus.

M13. Calculus and Analytic Geometry. Graphical representation
and differentiation of logarithmic and exponcntial functions with applica-
tions; series, partial ditferentiation; methods of integration. Textbook:
Woods and Bailey, Elementary Calculus.

M14, Calculus. Given during the summer to course XIII-A, special,

M16. Slide Rule. Four exercises and lectures on the use of the
slide rule,

M21. Calculus, Mainly the integral caleulus of functions of one
variable including integration by tables; definite integrals; geometrical
applications to arcas and lengths of plane curves, volumes of solids of
revolution, and other volumes; and mechanical applications to work,
pressure, centers of gravity and moments of inertia. Textbook: Woods
and Bailey, Elementary Calculus,

M22. Calculus and Differential Equations. A continuation of
Mathematics M21, mainly devoted to the study of functions of two
variables and covering: multiple integration, with geometrical applications
to areas and volumes, and with mechanical applications to moments of
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inertia, and centers of gravity; and the clements of differential equations
Textbooks: Woeds and Bailey, Elementary Calculus (Phillips, Differential
Equalions).,

M23. Differential Equations. Application of different equations to
numerous problems of physics and mechanics. Textbook: Phillips,
Differential Equations.

M26. Theory of Probability and Methods of Least Squares. A brief
discussion of the general principles and the more common scientific and
engineering applications of the Method of Least Squares. Textbook:
Bartlett, Method of Least Squares.

M27-1, M27°2, M27'3. Statics, Kinematics, Dynamics. A problem
cmzs!‘so. in mechanics open to students who are taking or who have completed
M21,

M36. Differential Equations of Electricity. Deals mainly with the
equations which the student of electricity meets in his work. These
equations will be discussed from the general point of view, but specific
applications will be made to electrical problems.

M36°1, M36°2, M36'3. Advanced Calculus and Differential Equations.
Taylor's Formula with applications to approximations in caleulus and
analysis, partial differentiation, complex numbers, vectors, total and partial
differential equations, Bessel's functions, caleulus of variations, line,
surface and space integrals, elliptic integrals and functions,

M41, Calculus, Applications of, Similar to M23, but especially
adapted to the needs of students in chemical engineering,

M43'1, M43'2, M43'3. Theoretical Aeronautics. Open to third and
fourth year students.

M4b6°1, M46'2, M46'3. Fourier’s Scries; LaPlace’s Coefficients.
(Topics in Partial Differential Equations.) The theory of Fourier's series,
Bessel's functions, zonal and spherical harmonics, and their application
to the solution of such problems in physics as can be expressed by certain
partial differential equations.

MGB0. Applications of Mathematics to Chemistry. The application
of mathematics to chemical problems, The subject matter will be varied
to some extent according to the needs of the students.

MG4:2, M64'3, Mathematical Laboratory, Practical instruction in
numerical, graphical and mechanical 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 arithmetic, algebra, and the calculus; nom-
ography and the construction of graphical charts; curve fitting to empirical
data; approximate methods of integration, differentiation and interpola-
tion; the use and principles of construction of instruments employed in
calculation, such as slide-rules, arithmometers, planimeters and integraphs
and many kindred topics. Either term's work may be taken without the
other. Textbook: Lipka, Graphical and Mechanical Computation.

MB6°2, M56°3. Theory of Functions. A study of the elementary
functions — particularly the rational functions, the éxponential function,
the cireular and hyperbolic sine, cosine, and tangent — for complex values
of the variable, Extension of the differential and integral caleulus to the
complex plane, Development and application of the fundamanetal theo-
rems of the analytic function theory., Textbook: Tewnsend, Funclions
of a Complex Varicble.

MG67. Theory of the Gyroscope, A mathrematical discussion of the
gyroscope, together with its application to torpedoes and stabilizers.
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MG0, Vector Analysis. Algebraic combinations of vectors, dif-
ferentiation and integration of vector functions, Green's and Stokes'
theorems, potential functions, applications to geometry and physics,

M#62, Modern Algebra. Determinants, matrices, systems of lineat
equations, linear transformations, finite groups. Textbook: Bocher,
Introduction to Higher Algebra.

M63°1, M632, M63'3. Higher Geometry. Coordinate systems
geometry of n-dimensions, differential geometry, non-Euclidean geometry.
Textbook: Woeods, Higher Geomelry. .

M64'1, M64'2, M64'3. Modern Analysis, Particular attention is
given to analytical methods used in mathematical physics; the elements
of theory of functions, and study of important transcendental functions.

M@6'1, M662, M66'3. Analytical Mechanics. Lagrange's and
Hamilton's equations, Hamilton's principle, principle of least action, theory
of elasticity, hydrodynamics, non- Newtonian mechanics.

M68. Thermodynamics. The general theory of thermodynamics
founded on the two fundamental laws.

M69. Statistical Mechanics. A study of average propertics in a
system of a large number of degrees of freedom, with application to kinetie
theory and the theory of radiation.

MT70. Quantum Theory. The quantum hypothesis with applica-
tion to mechanics and theories of atomic structure,

M71+1, M71'2, M71'3. Mathematics of Investment, Such topics as
compound interest, annuities, stock and bond probicins, capitalized cost,
amortization, sinking funds, depreciation, and elementary principles of
life insurance. Texthook: Riets, Crathorne and Reilg, Mathematics of
Finance.

M72. Differential Equations. (For students from the United States
Army.) A review of calculus, including differentiation, differential prop-
erties of curves, rates, maxima and minima, integration, multiple integra-
tion, geometrical, mechanical and physical problems; differential equations
of the first order, special types of second order equations, linear equations
with constant coefficients, variable coefficients, exact linear and simul-
taneous linear equations. The application of the calculus and differential
equations is made to various problems, methods of computation and approx-
imation, including Taylor's and Maclaurin's series, Simpson's rule, finite
differences, use of mechanical integrator, construction and use of nomo-
graphic charts. Textbooks: Wilson, Advanced Calculus; Phillips, Differ-
ential Equations; Lipka, Graphical and Mechanical Computation,

MT73°1, M73:2, M73'3. Rigid Dynamics, The fundamental principles
of the mechanics of rigid bodies.

MT74. Exterior Ballistics. (For officers of tiie United States Navy.)
Includes a thorough discussion of the principles governing the motion
of projectiles, the calculation of trajectories, and the caleulation of the
different variations due to small changes in the determining conditions.

MT76. Bomb Sights. A discussion of the trajectory of a bomb, the
time-lag, air-lag, trail-angle, and allowance for drift.

MT7. Vector Analysis. Preparation for 8:252,

MB80. Methods in Teaching Junior High School Mathematics.
This course will include the observation of a demonstration class, showing
actual teaching of a typical group of junior high school pupils.

MB81, Methods in Teaching Senior High School Mathematics.
A study of methods in teaching algebra, plane geometry, solid geometry,
trigonometry, with special reference to the recommendation of the National
Committee on mathematical requirements, and to the recently revised
requirements of the College Entrance Examination Board.
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The following subjects are offered as General Studies, For descrip-
tion of courses see Division of General Studies, pages 146-151,

GS1. History of Science,

GS52. History of Science,

GS76. History of Philosophy.

MILITARY SCIENCE AND TACTICS

Courses in Military Science are divided into: Basic Course and
Advanced Course.

The Basic Course consists of the subjects given during the Freshman
and Sophomore years. Male students who enter the Institute as Fresh-
men are required to complete satisfactorily both years of the Basic Course.
Those who enter as Sophomores are required to complete satisfactorily 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 Military Science,

Students desiring relief from any part of the military requirements
should consult the Professor of Military Science and Tactics immediately
upon regigtration.

Each student taking the first year of the Basic Course is issued a
uni{]orm. 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 Technology 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 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
18 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 Course, 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 junior and senior years, including the vacation period which intervenes
between them; transportation to and from the summer camp, and during
the period while he is on duty thereat, feeds and clothes him, provides him
with all books, equipment, supplies, quarters and medical attendance,
Upon graduation from the Institute he is eligible to receive a Reserve com-
mission for a period of five years in the United States Army, but continues
in civil life, subjeet to call as an officer in time of war, or for not more than
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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-week period, but in addition are paid over
$210.00 in cash. This is, in effect, a military scholarship, open to all stu-
dents who are citizens of the United States, physically sound, who have
made a satisfactory record in their compulsory military training and dis-
play such physical, mental and moral qualifications as, in the judgment of
the Professor of Military Science and Tactics, render them suitable can-
didates for a commission.

The right is reserved to discharge from the Advanced Course any
student who is guilty of misconduct, or whose work in any department
of the Institute falls below standard, or who is found in any way unfit or
unsuitable for the commission for which he is a candidate.

MS11. Military Science. (Required in all courscs.) Consists of
ten weeks' practical infantry drill. When climatic conditions make drill
out of doors impossible, lecture work is given on military subjects.

S§12. Military Science. (Required in all courses.) f],ecturos on
close and extended order infantry drill, manual of interior guard duty and
minor tactics,

MS13, Military Science. (Required in all courses) Consists of
ten weeks' practical infantry drill. When climatic conditions make drill
out of doors impossible, lecture work is given on military subjects. As
Eag as practicable selected students will get experience as non-commissioned
officers.

MS21. Military Science. (Required of all courses) A course in
map reading and making, and road sketching for five weeks, followed by a
course in infantry weapons for five weeks.

MS22. Military Science. (Required of all courses.) A course in
military field engineering and short lecture courses on signal communica-
tions and artillery material both practical and theoretical.

MS23. Military Science. (Required of all courses,) In this term
the student can select the unit of the R. O. T. C. in which he desires to
continue, as the instruction varies with the unit chosen. The courscs are
especially planned for those students who intend to elect the advanced
course and are given primarily with the object of preparing the student
to attend the R. O. T. C. camp of his choice during the following summer.

MS311, Advanced Coast Artillery (a). (Optional) Given in the
first term of the junior year, and required only of those students who
elect to pursue the advanced course for this unit of the R. O. T. C. The
instruction given leads to the rating of first class gunner of Artillery in a
seacoast gun company. Three hours per week are required, one of which is
recitation, one is outside preparation and one is artillery fire control drill,
During the drill period which comes during a portion of the student's
lunch hour, practical work is done with artillery fire control instruments
in conjunction with the seniors who serve as assistant instructors.

MS312. Advanced Coast Artillery (a). (Optional.) Given in the
second term of the junior year, and required of those students who clect
to pursue the advanced course for this unit of the R. 0. T. C. MS311 is
not a prerequisite. The instruction consists of the calculation of firing
dat~ for mobile artillery batteries. Three hours per week are required,
one of which is recitation, one is outside preparation, and one is continua-
tion of the artillery fire control drill started in MS311.

MS313. Advanced Coast Artillery (a). (Optional) Given in the
third term of the junior year, and required of those students who have
signed contracts to pursue the advanced course for this unit of the
R. 0. T. C. The instruction covers the observation and adjustment of
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artillery fire, Three hours per wenk are required, one of which is recitation,
one is outside practice, and one is a drill period similar to that in MS311,
except that the seniors will demonstrate the use of mobile artillery fire
control instruments and the operation of the Puff Board.

MS321, Advanced Engineer (a). (Optional) Given in the first
term of the junior year; required on'y for those students electing the
engineer advanced R, O. T. C. work. Three hours per week are required,
one of which is recitation and two preparation. The subjects are Hippology,
Organization and Tactics.

MS322. Advanced Engineer (a). (Optional.) Given in the secand
term, junior year; required for those students enrolled in the advanced
engineer R. O. T, C. Three hours per week required, one of which is
recitation, and two preparation. The subjects are Field Fortification
and Camouflage, and problems illustrating their uses,

MS323. Advanced Engineer (a). (Optional.) Given in the third
term, junior year; required only for those students enrolled in the advanced
engineer R, O, T, % The subject for this term is Field Problems for
engineers, covering tactical organizations of defence positions by map
solutions and conferences,

MS331. Elements of Communication. (Optional) Required only
of those students in courses VI, VI-A, VIII and XIV who elect to pursue
the Advanced Signal Corps course. This, in connection with the other
Advanced Signal Corps subjects, aims to train the student for duty as a
company officer with signal troops of a combat organization in the field
rathl;:r than as a technical specialist on a single phase of Signal Corps
work.

MS382. Signal Tactics. (Qptional.) Required only of students in
Signal Corps Unit, R. O, T. C. This course deals with the technical and
operating problems involved in the handling of signal traffic in combat
organizations,

MS3838. Command, Staff and Tactics. (Optional,) Required only
of students in Signal Corps Unit, R. O. T. C. This deals with the charac-
teristics of organization, operation and tactical control of combat units,
particularly the infantry division.

MS341, Advanced Ordnance. The requirements of this course are
covered by the regular Institute courses. Required of students of the
Ordnance unit.

MSB842, Advanced Ordnance. The requirements of this course are
covered by the regular Institute courses, required by Ordnance students,

MS343. Advanced Ordnance. This subject consisting of ten lectures
given in the third term is required of all students enrolled in the Ordnance
Unit, which enrollment is open to students in Courses II, ITL, V, VI-A,
X and XVy The lectures cover general information on Ordnance
subjects to supplement the instruction given in the above subjects. In
view of the intimate relation between the work of the Ordnance Depart-
ment and general industry, advanced Ordnance instruction is normally
given by introducing Ordnance subject matter in appropriate subjects
of the above courses and by special instruction in that phase of Ordnance
Engineering bearing directly on the course the student is following for
which full academic credit is given. Further information may be obtained
from the Professor of Military Science and Tactics.

MS361. Advanced Air Service (a). (Optional.) Required only
of those students who elect to pursue the advanced course in this arm.
Three hours per week are required — one of which is recitation and two
outside preparation. These courses consist of General Air Service subjects,
liaison for all arms, aerial sketching and map reading, visual reconnoissance,
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Those students who have attended an advanced air service camp take a
special course in airplane motors in lieu of above.

S362. Advanced Air Service (a). (Optional) A continuation
of MS351, for those studente who have not attended an advanced air
service camp as follows: visual reconnoissance, naval affairs, and aerial
photography, For those who have attended the camp, a course in
Aeronautical Engineering 8592, will be taken.

MS363. Advanced Air Service (a). (Optional) A continuation
of MS352, for those who have not been in camp as follows: ground and
aerial gunnery, Those who have attended camp take Aeronautical
Engineering 8'592.

MS411. Advanced Coast Artillery (b). Given in the first term of
the senior year and required of those students who have signed contracts
to pursue the advanced course of this unit of the R. O. T, C. The instruc-
tion given leads to the rating of expert gunner in the Coast Artillery Corps,
and specializes this term in the dutics of an artillery plotter in firing on a
moving target. Three hours per week are required, one of which is recita-
tion, one is outside preparation, and one is artillery fire control drill.

MS412, Advanced Coast Artillery (b). Given in the second term
of the senior year and required of those students who have signed contracts
to pursue the advanced course of this unit of the R. 0. T. C. The instruc-
tion given and hours required are the same as in MS411 except that the
instruction specializes in the duties of a chief of range section in firing
on an acrial target.

MS413. Advanced Coast Artillery (b). Given in the third term
of the senior year and required of those students who have signed contracts
to pursue the advanced course of this unit of the R, O, T, C. The instruc-
tion given covers the duties of the lieutenant with a mobile artillery batterK
in firing on a land target. Three hours per week are required, one of whic
is a lecture, one is an artillery fire control drill in connection with MS313,
and one is devoted to the practical instruction of sophomores, training
them so they can qualify as second class gunners of coast artillery.

$421, Advanced Engineer (b). (Optional) Given in the first
term of the senior year. Required for students enrolled in the advanced
engieer R, O. T, C. The subjects covered are General Field Construction,
and the Elements of Water Supply, with problems.

MiS422. Advanced Engineer (b). (Optional) Given in the second
term of . he senior year; required for those students enrolled in the advanced
engineer R, O, T. C. Three hours per week, one in recitation, two in
preparation. The subjects are military bridges, and bridging.

MS423. Advanced Engineer (b). (Optional) Given in the third
term of the senior year; required for advanced engineer R, 0. T. C, Three
hours per week, one recitation, and two preparation. The subjects are
Military Roads, Seacoast Fortification, and Civil Organization and duties
of the corps of engineers.

The completion of this term, and those preceeding it, qualify a student
for commission in the engineer section of the Officers’ Reserve Corps,
provided he sttends a summer camp of six weeks duration during the
period of his advanced R, O, T, C. work.

MS431, MS432, MS433. Advanced Signal Corps. (Optional.)
Students fulfill the requirement of this subject by taking one hundred and
eighty hours of the course in Electrical Communication (6°281 and 6°253)
or its equivalent.

MS441, Advanced Ordnance. A continuation of MS343 given
only in case the instruction in the regular subjects of the various courses
does not go into sufficient detail on Ordnance matters and only to such
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students of the Ordnance Unit who especially desire it. It is not expected
that this subject will be required in 1924-1925,

MS442, Advanced Ordnance. The requirements of this course
are covered by course 2'292,

MS443. Advanced Ordnance. Given only in case the instruction
in the regular subjects of the various courses does not go into sufficient
detail on ordnance matters and only to such students of the ordnance
unit who especially desire it.

MS461. Advanced Air Service (b). A continuation of the work
started during the junior year, Those students (a) who have completed
the course in aeronautical motors, aero engineering 8'592, and 8'593, will
take a course in aerial tactics, and airplane rigging. Those students (b)
who have not attended the advanced air service camp will take a course
in aeronautical motors,

MS452. Advanced Air Service (b). A continuation of MS451.
(a) Take organization of the air service, duties of air service officers,
army paper work, customs of the service and army regulations, (b) Take
aeronautical engineering 8592,

MS468. Advanced Air Service (b). A continuation of MGS452,
(a) Take manual of court martial. (b) Take aeronautics 8'593.

GS98, Military History and Policy of the United States,

DEPARTMENT OF HYGIENE

The gymnasium of the Institute is located on the third floor of the
Walker Memorial Building fronting on the Esplanade, east of the educa-
tional buildings. This gymnasium affords ample accommodation for the
training of classes in gymnastics,

The gymnasium is open to all students free of charge, and the instrucs
tion is especially arranged to fit individual needs. Bronze medals, known
as the Cabot Medals for Improvement in Physical Development, are
awarded to the five or six men shcwing the greatest physical improvement
for the year. These medals are the gift of the late Samuel Cabot, for many
years a member of the Corporation of the Institute.

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
track, straight-away tracks for one hundred yard and two hundred twenty
yard dashes, tennis courts, etc, It is under the direction of an Advisory
Council on Athletics, composed of alumni and undergraduate students.

PT1, PT2, PT8. 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 five weeks of the first term, two hours
a week for the second term and two hours a week for the first five weeks
of the third term under the direction of the instructor, All students
classified as first year, are required to take these lectures and exercises.
Regular exercises on the various athletic teams may be substituted for
gymnastic work,
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PROFESSIONAL SUMMER SCHOOLS

To bring the students into closer relations with the practical side of
their professions, professional summer schools are held in the departments
of Civil Engineering and Mining, Metallurgy and Geology. The students,
accompanied by instructors, give their time to field-work, or visit and
report on mines or industrial establishments.

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

The camp property comprises about eight hundred and fifty acres of
rolling land in the form of a strip varying in width from one-fourth to one
mile with a shore line of five miles on the lake. The main group of build-
ings consists of an administration building connected by covered passages
with buildings on either side and in the rear. This group of buildings con-
tains three recitation rooms accommodating some one hundred and thirty
students, a drafting-room with space for seventy-two students, a dining-
room seating one hundred and sixty, office accommodations for an instruct-
ing force of twenty-four, an office for the camp physician, a large lounge
room, three sleeping rooms, a camp store and post office, an instrument
room, kitchen, icehouse, toilet room and lavatories, and a dormitory for
the service staff. Sleeping quarters for students are provided in seven
wooden barracks, each containing six double rooms; tents on raised plat-
forms are also available for twenty students. An additional barracks
building is used by members of the faculty in residence at the camp,
and another large wooden building furnishes additional sleeping accom-
modations for sixteen members of the instructing staff, The latter building
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.

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

The tuition fee is $75 for 1°:07, 1'08, 1'20 and 1'60 combined: also for
1'05. An additional charge of $30 is made for 1'09. The cost of camp
operation and maintenance is shared equally by those in attendance.

Summer School of Surveying for Miners and Geologists. This course,
Survéying, 110, which is given at the Summer Mining Camp at the Replogle
Mine, near Dover, N. J., includes topographie surveying, levelling and mine
surveying, It is required for students in Course I1I, Option 1, between
their second and third year; and for students in Course X1I, 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
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of its unequaled situation with reference to mines, famous geological
exposures and topography. The fee is 875, 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 111, Option 1 either hetween 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 courses III, option 2,
VI and XV, option 2, are required to take the course in Surveying 1°001
in the early part of the summer following *heir second year. The instruc-
tion is given in Cambridge and vicinity. The fee for this course is $15.




SUBJECTS OF INSTRUCTION TABULATED

The number to the left is the subject number. The numbers under the
title are the numbers of the preparator{ subjects. Those in 1tahcs indi-
cate subjects to be taken simultaneously. To the right of the subjects
are noted the Professional Courses which prescribe the subject lamdJ 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 ten 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 Instruclor
Ne. Subject and Preparation Taken by  Year Ist 2d 3d in Charge
erm Term Term
1001 Surveyl and Plotting, .. IIIy, VI, XVy 8 Summer School 80-15 Hosmear
M4, D173 (Not open to
first year students.)
1'002 Surveying and Plotting. .. I,IX.B,XI 2 .. .. 30-60 .. .. Robbins
M4, D173 (Not open to
first year students.) 4
1'008 Surveying and Plotung... I, IX-B, XI 8 .. .. .. .. 20 Robbins
M4, D173 (Not open to
first year students.) :
1'005 Surveying and Plotting. .. XVi B i P Robbins
M4, D173 (Not open to
ﬁrst year students.)
1'006 Surveying and Plotting. .. XV VR e e Robbins
M4, D173 (Not open to 2
first year students.) s
Surveying Instruments.. .. XIII Blathin R b Robbins
M4 (l\ot open to first
year students.)

M4. D173 (Not open to
first year students.)
Surveying (Elective) Camp Tuchno!og.v Howard
M4, Dl73 (Open only to 356 hours
students entering the third
year,
Plane Surveying . L XI XV, 8 Camp Technology Howard
1'002 or 1000, 1" 003 or
1'008, 1'12 IX-B (Optional) 100 hours
(Open only to students
entering the third year.)
Geodetic and Topographic I, XI, XV, ] Cnog Technology Hosmer
Slg;reymg <4 B(Optwna!)

. ILL IV 100 i o se o Howard
20

Geodetic Surveying + (Elective) Camp Technology Hosmer
113 150 hours

Surveying 3 Summer Mining Eberhard
M4, D173 11 Camp 360 hours
(Open only to students
entering the third year.)

Spherical Trigonometry... I $10=800 5 kil Hoamer
M4 X ve oo 10-20




No.
112
1'13
1'14
1'15
1'19

1'20
1211

1212

1'214

1'218

1281
1'232
1'24

1°252
1253
1°262
1'283
1271
1'272
1273
1281
1282
1°283
130
1'31
132
188
1"30
1°40
1'43

SUBJECTS OF INS

Suuject and Preparation  Taken by

AStronomy . .. v.evuiunna, LXI, XVu
1'00#, 1'11
Geodesy . sialsiennee A
M22, 112
desy . . I
113
Na!wlglntmn .............. VIIa
Map Reading and Topo- I, XI
?raa:\hmal Drawing. ., ..
Railway Fieldwork ....... I, XI, XVu

003, or 1.006, 1'07
Railway and H\ghway
Engineering . . Liiieenes | P

nfilneermg ' 11
Rxélwqy and Highway 1 3 v
NEINEETiNG . \ ..o0vsvy, , XI,

M31, 1:008; 136 - ;
Railway and Highway
En?ineenng ........... L, XV
1'214 XI
Railway Dn;ftmg ..... see Iy XI
lewa' Drafting. ....... Ii,
231, re1e xr'
leway and Highway
Egﬁmeen ........... Iy, XVi
1'212, or 1215,
2'221, and 1'30 for Iy
le&ay Engineering. . ... Iia
Rmtwar! Engineering. .... Ira
Railwngr Design. ........ Iia
1°232, 1.25%8
Rnﬂwazy Design.....o000s Isa
& , 1'853

Railway Engineering. .. .. (Elective)
1'253, 1'3%33
Rall'l%aly Engineering. . ... (Elective)

TRUCTION

Term and  Howrs of
Exercise and Preparation
Year Ist £d 8d
em Term Team
30-3

e es 4. B30-80
++ 80-30
20-40

o 00
24

8 Camp Technol
Bo%oum 4

uﬂa.

8 30-55 ....

8 .... 30-30

3 20-40

8 -30

3 20-25 .,

8 60-0 ... .

3 .. 60- 0

3 &50- 0

4 30-45 .. ..

4 2040 .. ..
4 .. .. .. .. 30-50
4 ., 40- 0

4 40- 0
G 20-40

G .. .. 2040

Ralil;nzy Engineering. .... (Elective) B aal e 200
Railway D;?ign ......... (Elective) G 30-0
Railway Design.....,.., (Elective) G ., .. 830-0
1'281, 1278 :
Railway Design......... (Elective) G s A S0=10)
1°282, 1'878
Roads and Pavements. .., Iy, s, XI ] 20-20
1'212 or 1'215 for XI
'I‘eqr.mﬁ of Highway Ma-
L 1ie S ol alore s s aTa's Iib 4 . 0-15
1'30, 2'36 15
Highway Trmspartatton Isb 4 . ve «»  80-50
HI}?4 i, D R Iib 4 40- 0
ighway Desigr: ........ 2
1'232, 1'24, 132
Graphm Statiof. v oovvenn, I . 10-20
8'012 (Not open to first 30
year students.)

Theory of Structures ....,. Ii, 9 IV: IX-B 8 40-80
2'221, or 222 or 2885 XVy, Iy, XI 3 . 40-7
Matasialks 000 o v I, 3 20-40
‘281 I, XI, XV, 3 20-356

IVa -4 20-40

165

Instructor
in Charge

Hosmer
Hosmar
Hosmar
Hosmer
Howard

Babcock
Breed
Breed
Breed

Breed
Babcook
Babcock

Breed

Breed
Braed
Breed
Broed
Breed
Broed
Breed
Breed
Breed
Beeed
Breed

Breed
Bread
Breed

Fife

Bowman
Sutherland
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No.
144

1'451
1'452
148
1'401
1'492
1'493
1'51
1'62
1'531
1'632
1'533
1°536
1'542
1°543
1'552

1'553

1'661

1562
1'563
1'57

1'581
1'582
1°583
1'501

1'592

1593

1'60
161
1'02

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Prepaoralion
3d

Subject and Preparalion Taken by  Year 1Isi
Term Term Term
Stationary Structures..... III; . oo 30-
2211 or 2'212 or 2213 or
2'22 VI Elective & e 30-50
VI-A A} 4 30-850 .. .. .. .
VI-A (B 4 .. .. 30-50
Th@gréy of Structures. , ., XIII-A,Ord. Des. G 2040 .. ..
Thle':rﬁyi of Structures. .. XIII-A,Ord, Des. G 3060 .. ..
Foundations, . .......ees I, IVy, XVi 4 10-15
1'40, or 1'44
Thlegéylnf‘astrucmﬂs ..... I, IV, XI, XV 40-80
Theory of Structures.....I, XL XVi 4 50-100 ..
Th;(;?rgof Structures. . ... s 4 .. .. .. s 80-60
Theory of Structures, .... IVs 4 50~100 .
1'401, 1'43
Stliuﬁgral Design. ..... XIII-A,Ord.!Des. G 30- 0 .
B?:-‘I%e Design...oovneaas I 4 50-0
Bridge Design. . ...ouovves I 4 60- 0
1'491 and 1'531
Bridge Design. ...ovvev0s Ing T R T (i
1492
Stlil.:‘;:sgral Design........ Iy 4 O R st
Strill:;‘;.\{ﬂl Design.....ens XI, XV, 4 40- 0
Strl._lgi;ral Design........ XI, XVy 4 .. 20-0
Structural Design, Ad-
RIOOA L s s e s s le's (Elective) G « 60-0

1'403; 1'533 or 1'543 or

4'023; 1'681; 1662

Structural Desnzn. Ad- 1
vanced , vevess (Elective) G
. 1'662, I' 568
Advanced Structures. . ... (Elective) G
1 323 1'533 or 1'536 or
Advanced Structures. , ... (Elective) G
Adlvggged Structures. . ... (Elective) G
Secondary Stresses....... (Elective) G
1'493 or 1'8
Reinforced Conerete Design (Elective) G
1'492, or 1'51
Remforced Concrete Design (Elective) G
Reinfgrced Concrete Design (Elective) G
b
Theory of Reinforced Lon- :
OTREE i i e e sl (Elective) 4
1'40 or 1
Theory of I{emfnued Con- 1
ORORE i et siata e ateery (Elective) 4
1'591
Theory of Reinforced Con- )
BFBERy s e i itla s s s kasiaia (Elective) 4
1'502
Hydrographic Surveying.. I, XI, XV, 3
Mi12 107, 1'08 |
Theoretical Hydraulics I 3
Theoretical Hydraulics.... Iy, 3; XI 4
2321 ﬁ\’; ;

(e ae oes G0=0

2040
20-40

2040
30-15
30-15

Camp Technnlogy
756 hours

20-40
40-80 e s
40-70 PRSRAT
'y o wv 40-60

Insirucior
in Charge

Fife

Bowman
Bowman
Spofford
Spofford
Spofford
Spofford
Spofford
Bowman
Bowman
Bowman
Bowman
Bowman
Bowman

Bowman

Sutherland

Sutherland
Spofford

Spofford
Spofford
Bowman
Sutherland
Sutherland
Sutherland

Sutherland
Sutherland

Sutherland
Liddell
Russell

Russell




No.
1'03
164

165
1851
1'852
1'66

168
169
170
171
1731
1°733
1733
1751

1'762

1'753

1771
1772
1778
170

1'802

1'803
1'811

1'812

1821
1-822
1'823
1'831
1'832

SUBJECTS OF INSTRUCTION

Subject cnd Preparation Taken by
Theorstical Hydraulics., .. IVy XIII
2'203 or 2'21
Theoretical Hydraulics.... IX.B
Theoretical Hydraulics.... VI.A (A)
2'203 VI-A (B)

Thaoretical Hydraulics.... VI
222 or 2'202
Thfosl';tical Hydraulics..,. VI

Advanced Hydraulies, ..., (Llective)
1'62 or equivalent
(Open to undergraduates

Horéy on péutxon) TR
ydraulic Engineering. 1
1'81, 1'62 or_1'64 T XV

Wt}?fei; Power Engmeenng. Iy
Wz;ltﬁaa Power Engineering. Iy
Wat.el(') Power Engineering. Iy

Water Power Enmneenng (Elective)
Wlti4 }er 1 49]% 1'71,1'58 (Bl
ater Power neen ective
Wl 731P 1'88; an yias El )
ater Power Engineeri. ective
1'732; 1'822 s il X

Hydrau.hc and Sanitary
En NESriNg. . covvvanas I

Hydrauhc and Sanitary
Enmneefmg ........... I

Hyd:a}ahc .and Sanitary
{?.Egermeenng. O IR ITc e £

Sa}uﬁry Engineering. .... XI
Saniﬁry Engineering..... XI
Samtary Engineering. . ... XI
62
Hydraulic nnd Sanitary
D;.smn (3L 00 b
e
Hvdnuhc and Sanitary
T e e e X1

1 752 or 1'778 .
Hydraulic and Sanitary
T AN Ay

Engineering of Wrter and
Sewage Purification. . . . (Elective)
1,751 and 1°'732 or l'??l,
1'772 and 1°773

Engineering of Water and
e wagn urification, .., (Elective)

W:}!.;;J'Power Design. . ... (Elective)

Water I’nwer Design (Elective)
1'821; 1°73¢2

Water Power' Doslgn ..... (Elective)
1°822; 1'7.

Sanitary Deslgn ......... (Elective)
1811 ¥

Sanitary Design. ........ (Elective)
1'831; 1°51¢2

Term and Howrs of
Exercise and Preparation
Year [Ist Sd

Teérm Term  Term
3 .. 30-50
3 .o .. 30-860
4 30-50 .. ..
A ey Laahn 4080
b Summer 40-80
1 20-40
G .. .. 2080 ..
4 3045 .. v wu s
RS0 e ea 30-60
4 30-60 os aa
4 30-60

4 i v e se 20-20
60
30-00
30-60
30-60

e QQ

e

3045

& ailns e e (B0-60

4 2040 ., 0 .0
4 20-40
4 . «v 40-80

4 iiee weoee S0=0

4 20- 0

{ o ) Sk (Lt
G 2040 .. os oo as
G .. . 2040

G 60-0

G .. .. 60-0

G . 00~ 0
G 60- 0

G . 60- 0

167

Insirucior
in Charge

Russell

Russell

Russell
Russell
Russell
Runsell

Barrows
Barrows
Barrows
Barrows
Barrows
Barrows

Barrows

R. G. Tyler

;u
e

Tyler

Tyler
Tyler
. Tyler
, Tyler

e e

b e
o0

#
[~

. Tyler
. Tyler

. Tyler
R. G. Tyler
R. G. Tyler
Barrows
Barrows
Barrows
R. G. Tyler
R, G, Tyler
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No.
1'883
200
201
2'02

2'063
2’10

2'11

2:113

2'13
214
220

2:202
2:203
2204

2:207
221

2:211

2:212

2'213

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

MECHANICAL ENGINEERING — 2°'00-2:99

Term and Hours of

Exercise and Preparation Insiruclor
Subject and Preparation Taken by Year Ist 8d in Charge
Teem Team Term
S.?ist?]? Design....... ++ (Elective) G .. .. ... 60-0 R.G. Tyler
Mechanism............. II, VI, VI.A, 2 30-60 Merrill
D101, D171, M11 XIII, XV, T
Mechanism........ou0000 II, VI, VI-A, 3 ., .. 30-060 Merrill
2'00 XI11, XV,
Mechanism............. LXLXV, 8 3045 o Merrill
D101, D171, M11 IX-B 2 30-60 Ve owi
VI 8 30-60 Ly
111, VII,, X L Ia Al 30-60
XIII-A (Sp.) T Fy
X1V 2 Summer 36-566
. . XV, 2 30-30
Mechanism of Machines.. II 3 3040 .. Swett
200 I1(0.D) G 80-40
; I (T. D}
Design of Automatic Ma-
AHINERVIL Ll Ve e II G 180 or 180 Swett
205, 2°212, 2'7513
Design of Automatic Ma-
ohifietee, Sulie TG voae XL (T 1D3) G . 100- 0 Swett
Mechanica: Engineering
Drawing. v osiioseeeses II, VI, VI.A, 2 60-0 James
D123, D172, 200 | XIII, XV,
Mechanical Engineering
Drawing. .. oeeeesssen II 2 30- 0 James
2'10, 201
Mechanical Engiueering
DHOWINE oo connearnists XVy 2 « .. 30-0 James
2'10, g'01
Machine Drawing........ VI-A 2 60-0 Nt (i) James
D123 11 2 % e et vy B0=c0)
i . VI, XIII, XVy 3 .. .. 60-0 .. ..
Machine Drawing........ I1 8 30-0 ... James
Mnbchzige Drawing........ 1113 8 Summer 45 hours James
Applied Mechanics
émtics)..‘........... I, VI, IX-B ] es «o  B80-60 Johnston
22,8012
XI, XIIT, XVy, 2,
III, XIV 3 30-60 Vel
: ; X, XV, A iy 30-6C
Applied Mechanics
@tahcs and Kinetics)... II 2 40-60 Johnston
M22,8012
Applied Mechanics
(Statics and Kinetics)... IVy, VI-A 2 40-80 Johnston
8018, M22
Aplsllil?id Mechanics . ...... IVy 2 30-50 Johnston
Applied Mechanics (Statics), XIII-A (Sp.) 40-60 Johnston
Applied Mechanics
inetics — Strength of
Materials) . ..o oo vveens I,VI,IX-B, 8 30-60 .. .. Johnston
2:20 X1, X111, XV1q
111 8 .. .. 30-60
X 4 30-60 ., ..
Applied Mechanics
(Strength of Materials)
2:20 XIV 3 .... 30-60 Johnston
; XVi, X-B 4 30-60 .. ..
Applied Mechanics
gsztaezngth of Materials). 11 8 40-60 Johnston
Applied Mechanics
&Lrength of Materials), VI-A EA) 3 30-60 .... .. Johnston
2'203 VI-A (B) 3 .... 30-60



No,
2214

2215

2217

22

2.221
7222

223

2'224

2225

2:227

23

2231

2'232

%

2'25

2'252
2'262
2'263
2271

2:272
2281

2282

2'283

2'202
203

SUBJECTS OF INSTRUCTION

Term ond Hours of
Exercise and Preparation
24

Subject and Preparation Taken by  VYear Ist

T
Applied Mechanics som e
2.2tanzth of Materials), IVy 2 .... 80-50

Applied Mechanics
%mh of Materials) .

Vs R
. VIII 3
Applied Mechanics (Kin-
;_t.é({:)s_;‘&trength of Materials) XIIT-A (Sp.)
Applied Mechanics IX-B, XIII, 8
Strength of Materials) XV,
.21 JII 3 .
VI : %
Applied Mechanics L, 8,
: In XLLXV, 38 ..
Applied Mechanics
(Strength of Materials). II 8
2:212
Applied Mechanics
trength of Materials). VI-A ﬁﬁ; & ceiws e
2213 J VI-A (B 4 Summer
Applied Mechanics
é}r@ngth of Materials,
aphical Statics)...... vy 2 ;
2'214
Applied Mechanics
érength of Materials,
r}grllg:al Statics)......, IVi 3 40-80 o
Applied Mechanics
2&2tﬁngth of Materials) . XIIT-A (Sp.)
Applied Mechanics
2.é£ength of Materials). XVy 8 .
Applied Mechanies
f:éaens‘th of Materials) . XIIT gaszel,
Applied Mechanics
(282t£e2ngth of Materials), II
Apg‘lliied Mechanics, ...... VI (Elective) 8 .. ..
lzéxetscs)
Dynamics of Machines,... II 4 3040
2232 11 (T. D))

) X 11 (0. D. G 30-40 .. ..
Dg.%r;l'l]icﬁ of Engines .. 1II (Auto. Eng) G .. .. 20-40
Mg:lignics of Engineering. II 4 20-30
M;cgggws of Engineering. II {

Theory of Elasticity...... II (A. O) 4 30-60 .. ..
Theory of Elasticity...... I1 (A. Q) 4 .. .. 30-80
Advanced Mechanics and

'].;h;gsy of Elasticity.... II, II (O. D.) G 30-90
Advanced Mechanics and

1;}’,23{5’ of Elasticity.... ILII (O.D) G .. .. 30-40

Advanced Mechanics and
‘Iz‘lgzénzv'y of Elasticity.... II, II (O. D.) G

Or‘ggggcc Engineering. ... IIR.O.T.C. 4 .. .. 12?’-10
Ordnance Engineering.... IIR.O.T.C. 4 .. ..
2202

Term

40-80
40-80

30-50
30-50

30-50

40-80

30-560

30-60

30-50

20-40

30-90

20-20
30
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Insiructor
in Charge

Johnston

Johnston

Johinston

Johnaton

Johnston
Jahnston

Johnston

Johnston

Johnston
Johnston
Fuller
Fuller

Fuller
Fulles

Riley

Riley
Fuller
Fuller

Fuller
Fuller

Fuller
Fuller

Fuller
Fullee

Haven
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No,
2'302
2'803
2:304
2:31
2:32
284
2:341

2:342
2351

2:362

2:36

2'368
2:368
2:37

2'38

2:384
2:302
2303
2.394
2'40

2'41

2'411
242

2'43
2:432
244
2:451
2'452

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preparalion
£d 3d

Subject and Preparalion Taken by Year 1st
Term Term  Term
Materials of Engmeenng. . I1,IX-B 8 e oo 205200 L
222, or 2'2 XIII 4 20-20 .. ..
Materials of Engmaermg. . II,IX-B 3 es ae 4s 20-20
2'302 XIIT LR ol 20-20
Materials of Engineering. . XI1I-A (Sp.) 20-20 N
Materials of Engineering . II (T. D.) G 20-40 o il
Matermis of Engineering. . XV, - PR 20-40
Physlcal Metalhu'zy ..... II G 10-10 10-10 10-l0
2'302, 2'7563 100 100
Phyqtcul Mehllurgy. i LICTHD) G 10-10 10-10 10—10
2302, or 541 IVI (0. D.)
Aero Eng.
Physical Metallurgy Special 11 (T. D. G 10-10 60- 0 80- 0
2'302, 27563 _ II (0. D.)
Testing Materials Labo-
R e L PR A 4 20-10
2 222 2'303
Testing Materials Labo-
SALOTY vviwn s ane s I 4 .. .. 20-20
2'351
Testing Materials Labo-
FALDEY v licit i e s 4 I, XI, X1V B GG e s S20ET0
2220!‘221]01‘2"212 IX-B, XVy & B0=1000 020 e oa
XV;. XV; 4 20-10 .. ..
. 4 e .. 20-10
Testing Materials Labo-
e A A IO SO 1) VI-A (A) B s e 20520
2:213 y VI-A (B) 6 Summer 20-20
Testing Materials Labo-
ratory vanse. XIIT-A (Sp.) 20-20
lestmg Materials " Labo-
58 707 TN XIII-A (Sp.) 30-10
Testing Materials Labo-
PATOLY o aieltncaiataiyioia s ain's IV, XIII 4 20-25
222 or 2:225
Testing Materials Labo-
A R A e A I IVy AUBORI0NS S o s s tbrie
2:225
Ctercte Research....,.. (Elective) G Time Specially
38 Arranged
Remfun:f-d Concrete Design I1V; 4 . 100- 0
2'235 or 2
Relgﬂ)zrccd Concrete Design IV; 4 80 -0
Reinforced Concrete Design (Elective) G Time Specially
2'393 (Advanced)...... Arranged
Heat Engineering. ., ...... II, IX.B, XIII 8 30-60 ..
M22, 8'023 XVy
i II(T.D) G 30-60
Heat Engineering....... 1I, IX-B 8 20-10 b
201, or 2'02 Iy, XV, 8 20-20 i a3
1V Pl 20-20
el 111, 4 20-10 ga{e
He‘qaglﬂngmeenng. e Rl LK 8 20-20
Hze:‘iithngineedng ....... II. IX-B XIII 8 30-60
I ( D.) G 30-60
Heat Eng:neenng ....... ]I IX-B XIV 3 20-10 .. ..
201 or 202 8 .. .. 2020 ..,.
Heat Engineering,....... II 3 v ivowe 20-10
43, 242
Heat Engineering. ...... 1I E TR 20-30
2'42 II (T, D)) G e 20-40
Heat Engmeeﬂng ....... II, VII, 4 20-30 gty
2'44, 2603 (2'51 for VII}}
Heat Enameenng ....... 4 .. 20-20 «

Instructar
in Charge

Williams
Hayward
Hayward
Hayward
Hayward

Fay

Fay

Williams

Hayward

Hayward

Hayward

Hayward

Hayward
Hayward

Hayward
Hayward

Peabody
Peabody
Peabody

Peabody
Berry

Miller

Berry
Berry

Taft
Riley
Berry
Berry
Berry




No.
2'461

2°462

2463

2471
2472
2:473
2'50

2'608

2'607
2'608

SUBJECTS OF INSTRUCTION

Subfect and Preparation Taken by
Heat Engineering. . ...... I, XI,
M22, 202, 8'023 II (A. O.)
Heat Engineeri f(VI
eat neering. . ..... AL
2'401’181 £ II (A. Q)
XV,
Heat Engineering. . ..... I, XI
2'462 }{I (A. 0.)
Heat Engineering. . .ouuus IEI:. X, XV,
M22,2'02, 8023 I
Heat Engineering....... IIls, X, XVs
2471 I
Heat Engineering........ X XV
2'472
Heat Engineering........ VI, VI-A (A),
M22, 8'023, 2'01 VIIs
Heat Engineeri Vi ViL,
eat E NEering. . covasse i
iy i i A (A)
VI-A (B)
Heat Engineering........ 1
VI-A sA;
2'51 . VIA(B
Adgau;edﬂ{cnt Engineering II
Advanced Heat Engineer-
MR s SRR S0 1T
2'541
Advanced Heat Engineer-
ing )i
2:542
‘I‘ozraadoes .............. II (T. D.)
D}énzamics of Aero Engines 11, Aero Eng.
25
Agzr%aEngincs., OOy 3 DA 5P R
Lubrilcntiﬂn of Aero Engines Aero Eng.
Carburetion. . ....oovsus Aero Eng.
Aczr_ost};!?nnine Coaling..... Aero Eng.
Airll-:lane Engine Design .. Aero Eng.
Aero Eugjnﬁnhmuwry .+ Aero Eng.
Aero Engine Laboratory .. Aero Eng.
Mechanical Equipment of
Buildings, ﬂeating and
% Veut;l,glinﬁ insiesnnee II\{:
ower Plant Design.....
2452
Engi&cennz Laboratory... II, XVy
Engineering Laboratory.. . II, XVy
242, 2602

Engineering Laboratory. . .
240, 242

Engineering Laboratory.. .

2'472 ar 2'51

Engineering Laboratory. . ,
2472

Engineering Laboratory ...
£57
Engineering Laboratory. . .

40, 2°42

X R.O.T.C),
XVs

VI
VI-A (A)

VI-A (B
IX-B,

11l
1L
1V,
XIII

Term and Hours of
Exercise and Preparation

Year 1st 24 34
Term Term Term

30-60
30-60

30-30
30-60D
vk e e s 18090
30-80 .4 «4 oe ue

4
8
4
3
4 .
4 .
3
3
4 30-60
8 4 s
& E 2
S
3 30-60
8 30-60 ..
3 30-60 .. ..
s et e e B O=0L)
4 Summer 30-H0
Y oo oo 30-60
4 80-80 .. .. siowe
4 .. .. 30-60
G 30-90 .. .
G 30-90
G . 30-90
G 30-60
G 2040
G 30- 0
G o s, 10=10
G 10-20 .. ..
G e o0 10-10
G 8045 .. .. .. «.
G ., .. 3040 ..
G ve oy 8040
4 40~40
[ . 10- 0
50
8 0-10 ., ..
20
B iy as] Gee ewn ) aB=10
20
T 0-30
60
4 0-30 5
40
4 0-30
40
6 Summer 40-30
4 0-20 .. o )
40
8 e s 0-20
20
4 0-20
20
4 0-0
2 0-20

171

Instructor
in Chorge

Miller

Miller
Miller

Taft
Taft
Taft
Taft

Taft
Taft
Berry
Berry

Berry
Berry
Riley
Fales
Fales
Par

Warner
Park

Fales
Fales

Holt
Miller
Eames

Eames

Eames

Eames

Eames

Eames

Eames
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No.
261

811
612
2613
2614
202

2:66
267
2'G81
2682
2'¢83

2.685
260

2'702
2708
2704
271

2711
2712
2713
272

2'732
2'733
2741

2742

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by
Engineering Laboratory... II
2?603 i
II (T. D)
Engineering Laboratory.. . XV
E'llgg'lsﬂ3 ﬂ.l.'.llL bol'l Ty x 1
ineering ratory...
Rl
Eu‘gineerins Laboratory.. . XIII
" 608
Eragineering Laboratory., . XIII
'613
Euzqias'iaering Laboratory,. . II
11 (T. D)
XV

Engineering Laboratory.. .
n’}ﬂll . 14

Refri Ecrauon Laboratory . Iy

Gas Engine Laboartory .. II ( ))

Gas Engine Laboratory. , I (

Automotive Laboratory .
2758

Engine Testing..........
2798

Mo%jor Vehicle Testing. ...
Engineering and Hydraulic

Term and Hours of

Exercise and Preparafion
Vear 1st 3d

Qs m @ e @ a

II (Auto. Eng.) G
II (Auto. Eng.) G

Laboratory........... I, 3 XI 4
2'462, 1'62 Vi
Steam and Hydraulic Lab-
OFR L s v eeierss o
1'62, 2462
Power Laboratory....... II (A. 0)
x'462
Ordnance rngzneer1ng. e L CAR O
Ordnance Engineering.... II (A. O, 4
Ordna;\ce Engineering . ... II (A. O. 4
Ordnance Engineering ... II (A. 0.) 4
2682
Interior Ballistics..,..... II (0. D.) G
Textile Engineering . . IIy 4
2754
Machine Design...,..... II 3
2'12, 21212, 2 ﬂ
Machine DeSIgn’. '’ v vinoe II 8
2702
Machine E')esign. A e S ) 4
Machine Design......... II, II(0. D)) 4G
2'703
Machine Design...,..... XVy 4
2704
Machine Design, ......., Aero Eng. G
2'12, 2'212, 2 222
MgcThI:é\e Deaign ......... Aero Eng. G
Mgpil'lline Design ,....... II, II (0. D)) 4G
Engine Design, ,......... Ily 4
n225. 2'452, 2'71
EnFTno Des:gn ........... IIy 4
M;C;léﬂﬂ Design, Advanced II G
I1(T.D.) G
Mac_}nine Design, Advanced lI G
II (T. D.) G

Termo Term  Term

woall ap e el 2040
Summes 195 hours
S 404200 BN
0- 0
30
0-40 .. ..
60
0 -0
80
. 0-30
30
0-40
40
0 40
" 40
Summer 340 hours
30-110
e e 20-60
30-890

30-30

30-30

&0
10- 0
20
T
20
20-10 .. ..

20~ 0
40

e oo B0-10 10 ..

Insirucior
in Charge

Eames

Eames
Eamea
Eames
Eames

Eames

Eames
Berry
Fales
Fales
Fales
Fales

Fales
Eames

Eames
Eames
Fuller
Fuller
Fuller
Fuller

Johnston
Haven

Swett
Swett
Haven
Haven
Haven
Haven
Haven
Huven
Riley
Riley
Haven

Haven




No.
2743
Fe12
2'7513
27583

2753
2754

2'7562

27563

27665

27572

7873

2'7682
2'7683
2'7602
e
71
78
2792
2793
27041
27042
2:7043
2:7051
27052
2'79563
2797
2'80

SUBJECTS OF INSTRUCTION

Term and Hours of
" BEzercise and Preparation
Subject and Preparation Takenby  Year Isi 2 ]
Teem Tem Term

Machine Design, Advanced II G .. .c s o0 80=1
2742 60
II ET Dg G v+ .. B0-20
Machine Design, Adv. ... 0.D G va w1200
Aummat.m Machinery . . I (Elective) 4 .. .. 20-20 .. ..
205, 2:222 II (T. D) G .. .. 2020 ,. .
Automatic Machinery:. .. II (Elective) 4 .. e .. 20-20
2'7612 11 (T. D) G 20-20
Mechanical Equipment of
Buildings. . coovoniiian II XVi(Elect.) 4 2020 or 20-20
2'23 or 2'232 or 242 & 2'4
4 .. 0 20220 .. ..

Sbenan: Turbine Engineering Il (Elective)
Flre Protection Lugineer-

............... Al o ¢ 4 o000 20-20 .. ..
2 32, 2' 303 2:352
Heat Treatment. ........ Il 2 4 ..o owe e 10-0
2'302, 235 30

I110rd., R.O.T.CA .. .. .. .. éoﬂ- 0
II (T. D) LT el ;00- 0
IT (0. D) G 10240

30

Heat Treatment......... II (Elective) 4 .. .. .. .. 0-0
27502 11 {(Auto Eng) G ;)0— UE 55 Go L4
H]eaf. Trﬁatment and Meta]-n A Bug)0 I0si
ography . ....cc.v00000 uto. Eng. AT -, r owa
2‘;563 20
Internal Combustion En- ;
ines. ., .... AL II&EIec&we} 4 o0 20°80 .. s
'25, 2'432 XIII-A A v e ca0-20
Internal Combustion En- %
51_?:;2 S S II (Elective) 4 .. .. .. .. 20-20
Locomotive Engineering. . II (Elective) 4 .. .. 40-0 .. ..
2'23 or 2'232
Lm:«:v2 7%1;2“\:3 Engineering. . II (Elective) 4 e we os #0-0
Re[rigeraticn ............ II, 4 20-20 .. ..
451 Vi 4 o ove  20-20
R:fngemuon ............ I 4 30-20
Genernl Engineering Lec-
................. IT 4 20- 0
2230!‘2232 2'44 XVy 4 10-5 .. ..
Industrial Plants. ....... II 4 60-36 .. ..
2'232, 2'44
Industrial Plants......... 11 Gen. & .00 oo 20-10
2232, 2'44 40
Gasoline Automobile. . ... 1L 4 20-20
2'25, 2'451
Gazsc%lige Automobile. . ... In 4 20-20
704
Autit?motix‘rl%gngineering. . II (Auto. Eng)G 80-60
Aléxt?mz(i-tive Engineering. . 1I (Auto. Eng)G .. .. 30-60 .. ..
79
Agt%ggtive Engineering. . 1I (Auto. Eng)G .. .. .. .. 30-60
Automotive Design...... II (Auto. Eng)G 0 -0
27941 i 90
Automotive Design,..... II (iuto. Eng)G .. .. 0-0
27042 : 90
Automotive Design. ... .. I (Auto. Eng)G .. .. .. .. 0-0
£:794 90
Mamtenance and OperationIl (Auto. Eng)G 20-20 Lo
2793, 2633

Fog;raxg... .............. XIII L F s hg—o T

173

Instructor
in Charge

Haven

Haven
Swett

Hult
Taft

Haven
Hayward

Hayward

Riley

Fuller
Fuller
Berry
Berry
Fuller
Haven
Haven
Park
Park
Park
Park
Park
Park
Park
Park
Fales
Lambirth
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Term and Hours of
Exercise and Preparation  Imstruclor
No. Subject and Preparalion Taken by Year 1st 2d Sd in Charge
Term Term Term
B T Lambirth
25
oS Lambirth

2802
281 Lambirth

2'82 Foundry
D123

2'83 Foundry
D123

O'Neill

O'Neill
O'Neill

Foundry
Pnzr.bern Making

Vis[glazséd Bench Work...,. II, XIII
Via[e) and Bench Work...., VI
Vise and Bench Work..... XIV
D123
Ma[::;zine Tool Work II, XIIT
Machine Tool Work
2'87
Machine Tool Work
2'88
Machine Tool Work
2'871
M;rhme Tool Work
Machme Tool Work
V:se and Bench and Ma-
chine Tool Work
Diz23

Vise and Bench and Ma-
%1;3; Tool Work IX val e ++ ++» R.H, Smith

O'Neill
O'Neill

Littlefield
Littlefield
Littlefield

+ R. H. Smith
English

R. H. Smith

. R. H. Smith
R. H. Smith

+ R, H. Smith

= B BN @ B W O R W@ oo B s e B NN W s b

-

+ R, H, Smith

. H, Smith

Foundry

Vise and Bench Work Summer 75 hours Park
Machine Tool Work.

Mazchane Tool Work ve 8 lo-0 .... ... RH Smith

Mnn{;lfacturmg Processes .. II (Auto.Eng.)G 4U 20 .. .. .. .. R.H.Smith

MINING ENGINEERING AND METALLURGY — 3:00-3+99

Term and Howrs of
Exercise and Preparation Instructor
No. Subject and Preparation Taken by Year Ist £d 8d in Charge
Term Tmﬂ Term
3011 Mmmg 2\1221.:;10(125 14 3 60-60 .. ++ ++ Hutchinson
1
3012 Mmmgl Methods 8 ..., 50-40 .., .., Hutchinson
301




SUBJECTS OF INSTRUCTION 1756

Term and Howrs of
Exercise and Preparalion Insiructor
No. Subject and Preparation Taken by Year st 24 8d in Charge
Ttrm Term Term

20-20 .. .. .. .. Waterhouse
.. BO-10 .. .. Waterhouse

3432 M‘estallurgy Iron and Steel III;
03

3'433 Metallurgy: Iron and Steel 111y
3'43 or 3'431

44 \{emllurgy General, Zinc
and Minor Metals...... I1Ia # ov oo ee we 50-50 Hayward
3411, 3'431

345 ]\leta]lu:g'y: Iron and Steel
aAd;achg ............. III G Any term 40-80 Waterhouse

‘43,

346 M;ta]lu;m:z.zl T"Ennt Dc,:lgn IIT G 200 hours Hayward
3'4]1, 3'4

3'47 General \leta\h:rgy Ad- 11X G Any term 40-80 Hayward
vanced
344

348 Non-Ferrous Metallurgy,
Advanced...iveessrans III G Any term 40-80 Hayward
3'41, 3411, or 3:412

3013 Miir.\zungzMethods ....... 1IN : R .+ «+ 40-30 Hutchinson
305 Elements of Mining...... 1Ml 4 .... 30-30 .. .. Hutchinson
(Elective for XII)

3061 Mining Engme.enng. Ad-
vanced . . . SR YU G 1st term; time specially Hutchinson
311 arranged
3'062 Mining Engineering, Ad- .
VCB L a ok o iaane s Fraalh 111 G 2d term; time specially Hutchinson
3:'063 Mining Engineering, Ad- arranged
e e G o II1 G 3d term; time specially Hutchinson
arranged
3071 M%néng Ecoogomlc-; ..... 11 4 30-30 .. ., .. .. Hutchinson
3072 M?br}glhconomlcb. ..... III; 4 .... 80-30 .. .. Hutchinson
808 Mining Practice......... 1L 8 Summer Mining
110 i Camp 40 hours Hutchinson
311 Prfsnc%!es of Mining...... III; 4 .. .. .. .. 30-30 Hutchinson
30
821 Ore Dressing......v0000s 1113 3 4040 .. .. Locke
822, 12012
822 Ore-Dressing Laboratory.. III 8 v 10220 0o Locke
331, 513, 8 .' 70
323 Dre Dressing. . vevesns I3 8 .. %%—40 e e Locke
3'31 XII 8 38—30
3'24 Org. Dre;_s%gg. Advanced... III G 200 hours, any term Locke
331  Fire ASsaying, .......... III I Bugbes
5122; 12012 70
8'32 TFire Assnyln and Metai-
Iurg12La1 Laboratory.. ... XIV (Elective) 4 ;‘28—-20 aial e e fae Bughee
333 Fm: Assaymg. Advanced.. IIT G 200 hours Bughee
341 Memllurgy Copper and
10 e e e 111, 4 3060 .. .. .... Hayward
5122;12'012; 3'60 130
3411 Metallurgy (..opper and
Lead. Il 4 30-50 .. .. .0 e Hayward
5122 60 60
3412 Meta}lurg}' Capper Lead,
ANC, BUC s er sy rana III; &0 180=000 T ol el s Hayward
51225120 25
342 Matgllluagy GaldnndSﬂvcr IIIa { NG %%—35 o ) Bughee
3421 Meat.;&llugg%'{(}oldandSﬁver I, 4 . i%—zs {500 Bughee
843 M:ta(\)ll'ur;;y[Imnand Steel IITs 4 20-60 .. .. Waterhouss
503, 85
8431 Metullurg’y Iron and Steel IIIy 4 20-50 ,. .. .. .. Waterhouse
503; 360 15
4
4 .
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No.
3'402

8408

356
3'59

3.60
8'61

4'011
4012

4'013
4021
4022
4'023
4'031
4'032
4033
4'041
4'042
4'043
4'051

4'052
4'053

4'061
4'002
4'063
4071
4072
4073
4711

4'122
4123
4'20

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Term and Hours of
Exercise and Preparalion Instructor
Subject and Preparation Taken by Year Isi d 8d #n Charge
Term Term Term
Metallurgy of Common XII & e 00 020 L,
gfagah -------------- + (Elective) 3,4 ., ., 20-20 ,, ,, Hayward
Metallurgy of Common XII & i e ee os 20-20
gggéala ........ Ve (Elective) 8,4 .. ,. .. .. 20-20 Hayward
M;t:llhitrm%al g’llanta. seses 1113 (Elective) e 0 4040 . .. Hayward
411; 34
Ivf’el%l%urgiml Calculations IIIy 3 .. e e 20-10 Hayward
Plant Visits 111, 4 Summer 30-30 Hayward
Metallography......... « Iy 3 .... 2020 .. .. Waterhouse
5122 60
ARCHITECTURE — 4:00-4'99
Term and Howrs of
Exercise and Preparation Insiructor
Subject and Preparalion Taken by Year Ist 8d in Charge
Term Term Term
Freehand Drawing.....,. IV L BOR00 i okl e Brown
Fr:egﬁnd Drawing....... vy 1 .... 380 . Brown
Fr:ggfand Drawing....... vy 1 ve s 30-0 Brown
F'Ef{‘gfd Drawing....... IVy 2 40-0 .o vs o e Brown
Fr:g(l]‘l;lnd Drawing....... v 2 40-0 ., .. Brown
Fr:'e[';:zagd Drawing....... IV} 2 40- 0 Biown
Fme[;:za‘;:d Drawing....... IV} 8 40-0 Brown
4°02"
Free&?nd Drawing....... IV} 3 40- 0 ., .. Brown
‘031
Frce(})gn;d Drawing....... IV, | IR .« +o 40-0 Brown
4'03%2
Fr:%z;;d Drawing....... 18Y OGO ey oo e Brown
Freelmlnd Drawing....... IV, 4 60-0 ., Brown
404
Fr:%].?;d Drawing....... IV} 4 40~ 0 Brown
Freehand Drawing and
Decorative Design. . . ., vy G 80- 0 Brown
4'043
Freehand Drawing and
chclxrative Design..... IV, G . 80- 0 Brown
"05
Freehand Drawing and
Decgrative Design. ... . v, G 80- 0 Brown
4'05!
Wate; [00) s | TR vy 20- 0 Brown
"Ce1
Waltg;‘Color ............ vy 2 20- 0 Brown
Water Color............ Vi 2 20—0 Brown
4'028
Modelling. . e o eovvunnsss vy 8 30-0 .. .. Larsen
4'023
Madoe_}llmg .............. i 3 30~ 0 Larsen
Modelling. . . oo vvuvess. Vi 3 30- 0 Larsen
4072
ShE)dc?s and Shadows...... IV, 2 30-10 Gardner
173
Perspective............ . IV 1 10-30 Lawrence
D171 IV: 3 10-30 .. ..
Perspective............. Vi 1 veowe 10-20 Lawrence
4'122
2 80-0 .. .. Jenney

Office Practice........... IV,
D123




No.

4212
4213
4214
4°215
4221
4222
4'223
425

1'311
4'312
4'313
4321
4'322
4323
4331
4'332
4'333
4411
4'412
4'413
4'421
4'422
4423
4'461

4'462

4'463

4471

4472

4473

4°481

4'482

SUBJECTS OF INSTRUCTION

Subfect and Preparation Taken by
Office Practice......0v0.0 IV]
4711, 4013
Oﬂi'ca Practice.....iavees IV
Office Practice......u... 44
4'213
Cffice Practice.......... (Elective)
421 or 4'214
Profe?%lunal Relations. ... IV
Professional Relations..,. IV
Professional Relations. ... IV
4'222
Estimating. . coanvsinras IVy
4'20, 4'913
Theory of Architecture.... IV}
Theory of Architecture.,,, 1V;
Theory of Architecture ... IV
Theory of Architecture.,., IV,
Theory of Architecture.... IV;
Theory of Architecture.... IV)
Theory of Architecture..,, IV
Theory of Architecture.... IV)
Theory of Architecture..,, IV
Architectural History..... R,’l
Architectural History. ..., %g:
Architectural History,.... R”:
Architectural History..... }Vl
Architectural History,.... {g:
Architestural History, , 113:
1
Europeun Civilization and
Artw OO v
E1l1
European Civilization and
F i AR S TR o
4'461
European Clvilization and
F T P R v
European Civilization and
.............. soes AV
4'463
European Civilization and
T R T R R ] 1
4'471
European Civilization and v
Tt v sasssassnsaitenas
4'472 :
European Civilization and
qA;E,' Special Topics..... v
European Civilization and
v

Art, Special Tapics. ...
4'481

Exercise and Preparation
Year 1Ist

D WREREEEERIES @ 8 @ B N W M E e oA R e .

Term and Hours of
Term Term Term
e 0o 40-0 ., .,

ve s s 40-0
Summer 100 hours
Any term 30-60
10-8 o0 ss s s

o 10=-8 ., ..
10=00 o in s e
10-20 .. ..

se s

e abve 4040
o2 L 2040

ooy e e 10280

10-20

se o we ae 3040

« 4o 8040
30-40
2040 .. .o .r w0

20-40

177

Instructor
in Charge

Jenney
Jenney
Jenney
Jenney
Jenney
Jenney
Jenney
Lawrence
Schweizer
Schweizar
Schweizer
Robinson
Gardner
Gardner
Gardner
Emerson
Emerson
Putnam
Putnam
Putnam
Putnam
Putnam

Putnam
Sumner
Sumner
Sumner
Sumner
Sumner
Sumner
Sumner

Sumner




178
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Subjeci and Preparation

o T T
History of Renaissance Art IV
P!;il:suphy of Architecture IV
Ph‘ifgiolphy of Architecture IV

Landscape Architecture,,. IVy

Town Planning.......... vy
Architectural Humanities . IV}
Dot L veiinsnssisve v,
Dot 1. . ivinsrenasrre vy
4711
DesignI....ooonnvenneas vy
4.712
DesignIL......coiiviann IV
4'?13. D173, 4013, 411
esign I1
D 4'_721]1
esi|
cfé‘em
esi
4"?"4?3. 4'02
Deaign III
D ot 3111!
esi
4732
Design IV,
4'733, 4'033
Design 1V . ,
4'741
Design IV
4742
sign V
4'743, 4043
esign V. .
4'751
Design V
475 ;
Theory of Planning...... IVi
Theory of Planning 1V
Theory of Planning. . IVa
Building Construction. ... i\‘f’n
1
Constructive Design...... vy
2214 ;
Constructive Design...... IV
4'811 i
Constructive Design...... Vi
4'811 .
Structural Drawing....... Vs
D173 i
Structural Design........ IVy
2215 .
Structural Design........ IVy
4.911 )
Structural Design........ IVy
4912 :
Structural Design........ vy

4'913 and 1'41
Structural Design........ 1Vy
4'921

Taken by

Term and Hours of
Exercise and Preparalion

Year 1st
Term Term

10-20
10-10

v v 1010
10-20
10-20 .. ..
e ee 20-10
20-10
70-0 .. ..
oo s 00=0
110- 0
. 110- 0

v 150-0
285-0

340-0
340-0

mgmphsn-u»uunwuhmpmpghgao

60-0
90- 0
140-0

110-0

185-0

= B 0 9 g g % 0 wpweRw

135-0

Term

20-40

e we

10-20
10-20
40- 0
150-0
200-0
300-0
340-0

60-0

40- 0
50- 0

80- 0

Instruclor
in Charge
Sumner

Walker
Walker

Walker
Pray
Adams
Emerson

Schweizer
Schweizer

Schweizer
Robinson
Robinson
Robinson
Gardner
Gardner
Gardner
Stearns
Stearns
Stearns
Ferran
Ferran
Ferran
o
Emerson
Norton
Norton
Norton
Norton
Norton
Lawrence
Lawrence
Lawrence
Lawrence

Lawrence




No,
501
5'02
503
5052

5088

5062
5003
5'08

509
510

5101

5121

513

5131

514
5141

SUBJECTS OF INSTRUCTION

CHEMISTRY— 5'00-5'99

Subject and Preparalion

Chemistry . .

M1, E, & OUe. 5 OUe
Chemlstry

5'01

Chemistry ... ooionvanes
‘02

Ingrganic Chemistry I....

Inol‘gﬂnic Chemisiry I, ..
50562

Inggf;nic Chemistry II., ..
Inorganic Chemistry II. ..

Preparation of Inorganic
Compounds, ...ouvues

518

Theories and Apphcntmna

of Catalysis

Qua dltutlve Analys'm. S
50

Qualitative Analysis,....
503

Quantitative Analysis.....

510 or 5101

Quantitative Analysis.. ..

§'10 or 5101

Quantitative Analysis.. ...

512 or 5121

Quantitative Analysis.. ...

512 or 5121

Quantitative Analysis. ., ,.

513, or 5131

Quam.ltatn'e Analysis., , ..

513, 5131

Taken by

. All courses

except IV)

. All courses

except 1V
All courses
except IV,
X

X-B

X

v
v

V. X
ilective)
V. X, XV,

XIv

III

VII, VIII

IX-A

XI

XII

III

v

VII

VIII

IX-A

XII

X1
X1V
XVa
111

XI1
X, X1v
XV

179
Term and Hours of
Exercise and Preparalion Instruclor
Year Ist in Charge
Term Team Term
1 48—50 e vs ss oo H, M. Smith
4
1 .. .. 40-50 Mueller
40
vo oo 40-50 Phelan
40
Lo oee 3045
4 30-45 Schumb
4 30-45 Schumb
4G.. .. 20-20 A Norris
4,G.. .. 20-20 Norris
(¢ L 10-20 Hall
60
4.G. 30-30 Underwood
2" Simmer 3;3‘!0 ay
2 Summer 35-30
155
2 20-20 Fay
100
2 Summer 10-20
100
£ 20-20
80
a8 20-16 .. .
100
2 20-20
100
20-20 Fay
100
% 3020 ....
80
2 Summer %3—20
2 .... 20-20
110
£ .... %010
100
2 . 20-20
100
20-20 .. .. Pay
60
E ] 20-10 20-10
30 30
% 20-20
) 4 %3—10
] s oo 20-10 Fay
90
2 20-20 .. .
90
2 vr os  20-20
80
2 20-20 Fay
70
H e o 20-10
860
2 i 20-25 Fay
90
2 s o 2020 Fay
70
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517

5101
5192
5'20
531
522

525

5251
526
527

520
5'80

531
5'32
5341
6342
5'343
5'36
6361
5'37

5'40
&4l
42
b.44

550
8501

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by
An;lfr:.icnl Chemistry..... X (A)

Term and Howrs of
Exercise and Preparalion
£d 8d

Year ist

Term Term Term
10-15

Qualitative Analysis of

Rare Metals.......... v G 20-10

51 120
Mcthodn of Electrochem-

ical Analysis........ . (Elective) [ C TR 33—20
Chﬁni:;nlbhstemtm e VL O Y
Chemical Library Technique V 3 10-20
W-tﬁ Supplies, . ...vuuie VII 3 58—10 el hay aves
Induatrial Water Analysis. XI 3 =0 ...,

5121 25

Water Supplies and Wastes

Disposal, . .vvviainnnan 4 10-20 .. ..

5121 20
Chemistry of Foods. ..... Vi 3 20—30

48121, 550 or 551

VI 3 28%—40

Chemistry of Poods. . ,... V (Elective) 4 Any term 10-10

5121, 5'50 or 551 40
Food Anaylsis, Advnnced V (Elective) 4 Any term 10-10

121, 5°50 or 5'51 50

Chemistry of Plant and

Animal Llfe. .......... Vi G 40-80

5'50, or

Optical Methudu in Chem-
ical Anntysns S 00
6'121, 8'013

Pro:umata Technical Anal-

V (Elective)

4 Anyterm 0-20
30

.................. V. X XIv 4 Anyterm I&*SO
113 5121, 5'80, or 5'51 Elec-uve)
Gu AnalysisI.......... Iy : B 20—10
Ga;lax}nnlynia ) 6 SO T R (Elective) 4, G Any term 30-0
Appgsed Chemistry....... XIII 4 20-20
Applied Chemistry. ...... II, XV, Any term 20-20
( . {Electlve)
Enmneenng Chemistry., , XV, 4 Any term 20-20
%Elﬂctlvul)
Teatmf n!' [0, 1T PR A G Any term 30-0
{Elecuw)
Tur.ma oi 01.15 ......... 4 Any term 10-8
503 * R R, (Blectivel 25
Chammtry of Road Ma-
A e A & oo %)—IG Vo es
(Elective) G .... 210 ...,
Special Methods and In. 40
SLrUMEnts. . oouesss vens 8 i vv es .0 80-20
Ms l'ﬁl BDE‘ 1 v 3 20-20
etallography s as s an
5138 20
XIv 4 v oae .. 20020
20
G 20-20 .. .v .. s

Mgtn:l;lomphy I-A....... (Elective)

Heat Treatment and Metal- (Elective)
lography
541 or 542, 2841
Organic Chemistry , .

Organic Chemistry
503

veses VII, VIIT
IX-A XI, X1V

20
Any term Lab. 70~ 0

30-30
S 30-30
40-30

e se ws e

se v

Instrucior
in Charge

Fay
Hall

Hall

Hall
Huntress
Woodman
Woodman

Woodman

Woodman

Woodman

Woodman
Mueller
Woodman

Gill
Gill
Gill
Gill
Gill
Gill
Gill
Gill

Gill

Gill

Williams
Williams
Williares

Huntrers

Huntress




No,

&§'511
5512
55138
§'521
5'522
5524
5'525
5531
5532
554

§'551

5552

5561

5562

5'6622

5663

5564

5565

55666

5572

5'578

5581

5582

55601
5592

5503

5631
5'632

SUBJECTS OF INSTRUCTION

Term and Howrs of
Exercise and Preparation
Subject and Preparation Taken by Year Ist
Term Tem Team

Orgslnic Chelmistry Foisins V. X 8 40-30 .. .. .. ..
Org%r;ic Chemistry I...... V. X 3 .. .. 40-30
Organic Chemistry I.,,,.. V | 30-25
55127 8 ... ... B0-20
Orga&ri:c Chemistry IL..... v.X @80=80 [0 oo ve s
Organic Chemistry II, ., ,.. V. X G . 30-30
Advanced Organic Labo-
ratory Practice........ Vv G B0-0
Advanced Organic Labo-
ratory Practice, .. .... \'A G .... 8-0
Organic Chemistry IIL.... V G 20-40 .. ..
5'61, &'56461
Organic Chemistry 1II.... V G 20-40
Industrial Organic Chem-
O L o e V, X (Elective) 4,G.. .. 80-30
Driamc Qualitative An-
LT e I e e s friarm v G 70-0
5561, 5561
Orgamc Qualitative An-
LR e s s 18 ol v G .... 70-0
5'551
Orgnnic Chemical Labo-
............ A0 4 3 T80 ¢ v e 4e
513 66” X $ T G e wa e
Orgnmc Chemical Labo-
........... R £ 3 .. 80-0 ...,
6'58_]
Organic Chem\cal Labo-
1l e s s 53 A
X 3 70- 0
5561 )
Organic Chemical Labo-
PREOTY N o h oins e irota e b v 8 .. ¢ e .. 1450
5562 ;
Organic Chemical Labo-
PREOEY s it e ae XV 8 900 .... .
550, or 6'611
Orgnruc Chemical Labo-
aatg‘ry ................ XVy 3 .. .. 40-0
Organic Chemical Labo-
FREOPY i e
5'60 XI1v B i 0o -0 s 4
IX-A 8 o0 800
Synthetic Methods in Or-
ganic Chemistry.,..... V.X | G .. .0 20-20 .. ..
5'5611 (Elective)
Synthetic Methods in Or-
ganic Chemistry....... V.X G .. ce es 00 20-20
5'672 (Elective)
Recent Developments in
Organic Chemistry . ... vV, X G 10-20 .. ..
B8'511 or equivalent (Elective)
Recent Developments in
anic Chemistry..... , X G n-20 .. ..
5 E!ective{
Chemistry of Dyes Elective G . ve weoee 20-20
Chemistry of Powder and '
Explosives.......oau. gﬂoctw%) G 30-30 .. .. .
LO.T.C) 4 30-30
Determination of Chemical
Constitution for Organic .
Compounds .....ovvis (Elective) G .. ..' .o o« 10-80
Thermodynamics and
Chemistry . . oovuues soe iV G 2040 .. ..

Thermodynamics and
Chemistry. .. ....eu0 AV G i.ei 2040 ..o

181

Tustruclor
in Charge

Moore

W oore
Moore
Norris
Norris
Morton
Muhien
Mulliken

Underwood
Mulliken

Mulliken
Moore
Moore
Moore
Moore

Huntress

Huntress

Huntress

Davis
Davis
Moore

Moore
Mulliken

Mullikea
Gillespie
Gillespie
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No.
5633
5641

5642

5651
5652
5653
5661
5662
5663
567

5'68

5'69

5701
5'702
5703
6712
5'713
5722

5723

5731
5732
5741

5742

5793
5501
5.802
5'803

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preporation Taken by

Thermodynamics and
Chemistry. . ... .. OV

Conference on Current
Literature in Physical
Chemistry ., . ..., .00

Conference on Current
Literature in l’hym.':l
Chemistry. . . .

Chemical Principles I..... V, X
M21, 8021, 5'13

Cher{tical PrinciplesI..... V, X

b
Chegéi;:al Principles I..... V, X
Chemical Principles...... V, X

21, 8'021, 5'13
Chegg;:al Principles. . . ... V. X
Chemical Principles. .. .. V. X
560

Chemical Principles IT.... V
5653

Thermochemistry and 111y

Chemical Equilibrium... XII

M21, 8021, 513 or 5 131 XVs
Colloidal Chemlstry

6'513, 5'653
The Logic of Scientific .

Inquiry,.............. (Seminar) V
The Logic of Scientiiic

THatIe s e s +vvo.. (Seminar) V
The Logic of Scientific 1

Inquiry . . .. (Seminar) V
Phyalcal Chemistry Sem-

AALT e o e G

Phystcal Lhemblry Sem-

mar ............... . V, X, XIV

567 or 5663
Quantum Theory \]}phc.a-
e TR e G T \Y%
567 or 5663
Thermodynamics I: Free
OBV v o vaninsesria v
Thermudynnmtcs II: "Gen-
eral Theory . e LTI oV
Kinetic Theor y ‘of Gases,
Licuids and Solids. . .
M22

Kinetic Theory of Gases,
Liquids and Solids, . . . . v

5741 \
Atomic Structure........ (Elective)

Sub-Atomic Chemistry.,.. V
Sub-Atomic Chemistry.... V
Sub-Atomic Chemistry . v
Elements of Chemical
TRBOEY s s's s ainie s unny
I‘hermodynamlc% of Bmary
Mlxturcs ..............
567 or 5603
Thermodynamics of Binary
Migtiitea o a b B
§567 or 5663
Radiation Chemistry .... V
General Chemistry....... 1
General Chemistry. ....... T
Chemistry of Powder and
Explosives. ...uvvinas il

Year

G

]

o

©

e Q@

o

Any

~ RRl Q

Q0 Q0 Q™ e r QO w e un

@ » Q00

Term and Hours of
Exercise and Preparation

15t
Term

20-40

40-58
12

40-60

30-60
10
30-60

20-20

20-40

20-40

10—20

30-30

24
Term

20-40

40-58
12

40-60

20-20
20-20
30-60

20-40

30-80

Sa
Term

20-40

40-60
40-80

40-75

20-20

30-60

20-40

20--40
20-40

30-30

Inslruclor
in Charge

Gillespie
Maclnnes
MaclInnes

Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Mueller

Sherrill
Davis
Davis
Davis

Millard

Millard

Beattie

Beattie

Sherrill
Keyes
Keyes

Keyes
Blanchard
Blanchard
Blanchard
Blanchard

Gillespie
Beattia

Beattie
Gerke
Davis
Davis

Davis




No,
5'804

5805
600

503
5041
5942
596
5'06
5971
5972
5973

508
5001

5002
5003
5994
5995
6006

6'00

601

6'03

6031

604

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparalion
Subject and Preparation Taken by  Year Ist
Term Term Term
General Chemistry Lab-

OTRLOTY |« suiiaasvinios 11 (A. O. l 60- 0 O
Esxplosives Oaboratory.... I1I (A, O, 100- 0
RB;?;Ch Problems. ...... v 4 160-20 S 0
History of Chemistry..... A 4 .. .0 ... B80-30

5'50 or 5513
Receur. Developtnents in r

Science. , . ...coiaeeirs . V. X (Elective) 4 10-0 .. ..
Recent Develupment.s in

Science . . . V, X (Elective) ln S 0= e
Thesis v .. 150-20 200- 0
Thesis Reports. . .....u.s v 4 o s vy 20=10
Journal Meeting in Organic

Chemistry . V (Blective) G 10-10 .. .. .. ..
Journal Meemng in Orgn.mc

Chemistry. . ... oovisss V (Elective) G .. 10-10
Journal Meetmg in Organic

Chemistry .o v ovesoses V (Elective) (T e amnem e el 115 [y
Research. vre G All terms
Research Conferences in

Physical Chemistry..... V G 10-10
Research Conferences in

Physical Chemistry..... V G .o 10210 .. ..
Research Conferences in

Physical Chemistry... .. v G . 10-10
Research Conferencss in

Organic Chemistry. .... v G 10-10 .. s .0 oo
Research Conferences in

Organic Chemistry...,. V G o 10-10 . .
Research Conferences in

Organic Chemistry..... v G s on ww ea 10=10

ELECTRICAL ENGINEERING — 6:00-6'99

Term and Hours of
Exercise ond Prepoyation
Subject and Preparation Taken by Year 1st 3d
Term Term Term
Principles of Electrical En-
neerl (Electric and
.ug-netlc Circuits) . . ... VI, VI-A(B)Y 2 v oo s oo B0-T0
8022, M22 X1V ® ol e e A0S0
Prlr‘nlp]es of Electrical En-
gineering (Direct Cu.r
rent Machinery). . . VI, VI-C, XIV3 40-00

600
Principles of Electrical En-
neering ( Variable and
BA‘llte:-mum,li Currents). . Vl Vl A(B),VI1- ca e .. 40-60 .. ..
@'01 or 6°1 e «. 40-680 .. .,
Principles of Electrical Eu—
gineering (Polyphase
Alternating Currentsand
Alternating Current
Transformer) . ....0000s VI, VI.C
6'02 or 6°122 VI-A (A)
Principles of Electrical En-
neering (Polyphase
%tematmg Currents and
Alternating Current
Transformer) . .. .c.oves XIv B .ess en s 40-60

602
Principles of Electrical En-
ineering (Al t.ermmng‘
Eum: Mackicery)sreo VI VIC & 00-80 v v+ ou o

v e s 40580
G e el eer 40=60

183

Instructor
in Charge

Davis
Davis
Norris

Moore

Underwood

Underwood

Keyes
Norrnis

Norris
Norris

Norris
Norris

MaclInnes
Keyes
Keyes
Norria
Norris

Norris

Instructor
in Charge

Timbie

Timbie

Lawrence

Lawrence
Timbie

Lyon

Lawrence
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No,
6041

6'08

6'08

6'101

011

0111

0112

612

6'122

6131

014

6141
6'142

6'18

6.152

6161

6171
6172

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Swubject and Preparation Taken by

Principles of Electrical En-
neeri: (Al tcrn.utms-
u;nsnt achinery).... XIV

Principles of Elactncnl En-
ﬁmmng (Transmission
ODISIOAY e o s e qnnnans VI
604, 0r 6142, . ....... VI-A (B)
Pnnmplea of Electrical En-
Fneermg (Transmission
blems) . . v.vuus. eess VI, VIA
6'05 or & 152
Principles of Electrical En-
noemqi (Variable and
Currents).. . VI-A (A)
8022, M

Prmclplee o! Electrical En-

51022 6'101, M23
Pnnmples of Electrical En-
gineering (Direct-! Cur

rent Machinery). . . VI-A (B)
M23, 6'00 or 6102
Electrical Engineering (Di-
rect-Current Machinery) VI-A (B)
611, or 6111
Electrical Engineeri  (Di-
rect-Current Machinery
and Altnmstmg Currents) VI-A (A)
6°101 or 6'11
Principles of Electrical En-
gl;l;enng .......... +«vs VI-A (A)
Principles of Electrical En-
meem\g EAltemutmg-
urrent Polyphase Cir-
SO i e e . VI-A (B)
'8'02 or 6122
Principles of Electrical En-
Sneerm (Altermtmg-
urrenthachmery) VI-A (B)

Pnncmles of Electrical En-
'neering. Ganinmanese VISA(A)
'03 or 6132
Principles of Electncal En
neeri; . VI-A (B)
'14 or l-h
Priuciples of Flectrical En-
Emeeﬂng (Al.bemat.mg-
urrent Machinery .,.. VI-A (A)
614 or 6°141
Principles of Electrical En-
gmeenng Transmmsmn
oblems) . \ VI-A (A)
6'15 or 6°151
Principles of Electrical En-
gneenng Trnnsrmssmn
rubll:ms) . VI-A (B)
.................. VI-A (A)
Prmc:ples of Electrical En-
ineering (Transients in
achines and Trans-

VI-A (A)

mission Lines) . ........ VI-A (B)
6'05 or 6162

Principles of Electrical
Engineering.,.......... VI-A (A)

Principles of Electrical En-

T{neenng (Transients in

achines and Trans-
Rwas:on Lines) . cocuvees VI-A tB;

b A P e O e VI-A (B

Term and Hours of

Exercise and I’reparahcm

4

(a) 4

Op. 25
Op.1 8

Vear 1Ist 2d

Term Term Term

50-70
60-70
40-80

ve va e aw 20-40

Summer 50-70

Summer 20-40

2040

40-60

v oee eeoes 2040

Summer 40-60
Summer 2040

20-40

B80-80 .4 44 we e
2040 .. ..

Summer 2040 g

Summer 60-80

Summer 20-40

B0=801 oo e v
20-40 .0 we we s

Instrucior
in Charge

Lyon

Woodruff

Timbie

Timbia

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie
Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie




No,
6.18
6182
6'20

621

622
6'23

8'231
6'24

8'251
6262
627

8'281
6'282
6283

6'20
6301

6'302

6'503

6:311

6312

6313

6322

6'323

6331

6332

6'333

638

640

SUBJECTS OF INSTRUCTION 185
Term and Howurs of
Exercise and Preparation Insiructor
Subject and Preparation Taken by  Year Ist 24 34 in Charge
Term Tem Team
Electrical Engineering s
Principles of . . VI-A (A) 8 45-75 Timbie
Electrical hng‘lneermg o
Advanced , 0 VI-A (A) 5 .. .. 30-60 Timbie
Electrical Transmission .
E gtpmenl’. ........... VI, (Elective) 4 .. .. .. .. 30-60 , Woodruff
Inrlustrml Applications of .
El(;actnc Power........ VI, (Elective) 4G .. .. .. .. 30-60 Dellenbaugh
Central Stations . ....... VI (Elective) 4 .. ., 30-80 ,, ,. Balsbaugh
2'51, 6:05 or e uwalcnf.
Central Statica esign.... VI (Eleclive) 4 .... .... 30-80 Balsbaugh
6'22 or equivalent
Central Stations. .. ...... V‘ { MR 30-60 Balsbaugh
Elgc&;xc Railways. . I (Electlve) 4 30-60 et
Dyénagw Design.....cou. (Elective) 4,G 30-60 .. .. . Dellenbaugh
Dynamo Design,,....... (Elective) 4G .. .. 30-60 .. .. Dellenbaugh
6'04 II (T. D)) G or 8080 .. 4. "
Illumination ......000nes (Elective) Any term 30-60 Drisko
Principles of Electrical
Communication, .., ... VI, VI-A, XIV & 830-60 .. .. .v 44 Tucker
6'03, 6'04 (Elective)
Principles of Electnca.l
Communication. , . VLVI-A, XIV 4 .... 30-60 .. .. Tucker
6281 (Elective)
Principles of Electrical
Communication....... VI, VI-A, XIV 4 .. .. ..., 30-80 Bowles
603 (Elective)
Storage Batteries, ....... (Elective) 4 One term 10-10 Lawrence
Principles of Electrical
Communication. ....... VI-C 8 30-60 Tucker
Principles of Electrical
Comomumcatmn ........ - 8 .. .. 30-60 Bowles
Principles of Electrical
Communication. ....... VI.C 3 .y w. .. B0-60 Bowles
6302 L
Principles of Electrical i
Communications. . . .... VI-C 4 30-60 Kennelly
6'303, 603 {
Principles of Electrical :
%%T{nummnom ....... VI-C 4 .. .. 30-60 Tucker
Principles of Electrical
Cammumcatlon ........ VI-C &l Vi el e an a7 0 Bowles
Pﬂnmples of Electrical
%ommumcar.mn ........ - 4 .. .. 2040 Bowles
Principles of Electrical
Cg%mumcatmn ....... VI.C 4 .00 w. e 20-40 Bowles
Communication Electrical
Ié.:ag?irniory ............ VI-C 4 30-40 Bowles
Communication Electrical
(I;:;boratory ........... VI-C 4 .. .. 3040 Bowles
Communication Electrical
Laboratory, ..oovevenes VI-C 4 .. .. ... 3040 Bowles
6°312, 6'322
Electric Wiring and nght-
éngzof Bu:ldxr,? o IV $ ... 10-20 .... Hudson
Elements of Electrical En-
INEring . . oo vvu s oeh VY 3 3040 .. .. .. .s Hudson

'022
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No.
6'41

6'42

6431
6'432
6'44

0'45

6'462

6'463

6'501
6'502
6503
6511

6'512
6513
6521
6'522
6:523
6'531
6:632
6.533
65641
6'642
6:543

MASSACHUSETTS

Subject and Preparation

Elements of Electrical En-
gmeermg traiaiaaennns
8022

Elements of Electrical En-
g'meermg .............

Elements of Electrical En-

gmceﬂn
Elements of Electrical En-
gineering. ... .... oo

Electric Transmission and
Distribution of Energy. .
6'42

Alternating Currents and
Altermtmg—Current Ma-
chinery .

Alterna.tmg Current Ma-
chmery and Its Appli-
CREIOAN Sy vise sla tiaarsie e
645

Alternating-Current Ma-
chinery and Its Appli-

cations. ......
6'45
Electrical Engineering
Beminar. . ... svseenss
Electrical Englneermg
Seminar, . sz e
I‘lect.ricai Engineering
E]ecmc (..u‘cults .........

Electric Circuits ........
6511 or 6:172
Electric Circuits

Alternating-Current Ma-
chinery.....oeveinn.s
Alternating-Current Ma-
chinery. . . it
Altern.mng—Current " 'Ma-
GHINARY LS e iy
Public Service Companies
Public Service Companies
Public Service Companies
Power Stations and Distri-
bution Systems. .......
Power Stations and Distri-
bution Systems. ... ....
Power Stations and Distri-
bution Systems........
Electric Railways ......
Electric Railways .......
Electric Railways
Electrical Communications
Advancad . socesies
Electrical Communications
Advanced: ;s eaees
Electrical Communications

Advanced......v.cc0..
Illumination ...........
Eleptrical Communications

Advancld’ L L e

INSTITUTE OF

Taken by

11, 117, XIIT
X-B
X, X-B, XV,
XV
II (A. 0
11 (A. 0))
¥

Vi

XIII-A
II (T. D))

XIII-A

XIII-A
VI
VI
VI
Vi

VI-A (B
VI =

. VI-A (B)
VI

VI
VI
VI
VI
VI
VI
VI
VI

VI

. VI

VI
VI
VI

(Elective)

Ce i o b BaEe 0 o e 00 0O

L

Cala @ @ @

000 @ Q@ PR @ @

2 Q0 Q

Term and Hours of

st
Term

3045
30-60
3045

40-40

3040
3043

30-60

30-60
30-60

0-70
30

00
:'ﬂ'}—'ﬁi)

100

i\'ny' term 90 hours

30-90

Term

Exercise and Preparalion
Year 3d

Term

15-30

e e

75

30-70
30-70

80-70
100"
90
30-60
100

75
30-70

30-70

30-70

160"

90

30-60

100

TECHNOLOGY

Instrucior
in Charge

Hudson

Hudson

Hudson
Hudson
Balsbaugh

Lawrence
Lawrence

Lawrence

Jackson
Jackson
Jacksen
Bush
Bush
Bush

Lyon
Lyon
Lyon
}ackson
ackson
Jackson
Balsbaugh
Balsbaugh

Balsbaugh
Bowles
Kennelly

Kennelly
Drisko




No.

6582
6'583
6591
6592
6'503
6611
6612
6613
6614
6'615
6616
6621
6622
6:623
6624
6'625
6'626
669

6'70

671

8'72

673

674

SUBJECTS OF INSTRUCTION

Subject and Preporation Taken by
Electrical Communications

Advanced. . ...
Electrical Communications

Advanced. . ....... ... VI

Electrical Communications
Advanced VI
Electrical Communications

PG LT v O
Electrical Commumcnt!ons
Advanced . o /1
Manufacturing Practice. .. VI-A (A)
* VLA (B)
Manufacturing Practice... VI-A (B)
6611 VI-A (A)
Manufacturing Practice... VI-A (B)
g ' VI-A (A)
Manufacturing Practice... VI-A (A)
6'613 < ' VI-A (B)
Manufacturing Practice... VI-A (B)
6'614 : VI-A (A)
Manufacturing Practice VI-A (A)
g ! VI-A (B)
Public Utility Practice.... VI-A (A)
i " VI-A (B)
Public Utility Practice.... VI-A (B)
‘62 L VI-A (A)
Public Utility Practice.... VI-A (B)
6'622 VI-A (A)
Public Utility Practice.... VI-A (A)
6628 VI-A (B)
Public Utility Practice.... VI-A (B)
624 VI-A (A)
Public Utility Practice.... VI-A EB)
625 VI-A (A)
Electnml Engmeermg Lab-
........... . VI-A (B)
8 023 8 00 Or & II
VI-A (A)

Electrical Engineering Lab-
OratoTY . v 2unisansreans VI, VI-C

600
Electrical Engineering Lab- VI, VI-U
oratory: .
(a.) Technical Electrical
'[easurements
6:00, 670
(b.) Dynamo Electrical Ma-
chinery. ...
670, 6:01
Electrical Enginecring Lab- VI, VI-C
oratory
(a. chhmcal Electrical
easurements.......

6'71, 6'02 i
(2. Dynamo Electrical
achinery..........
8'71, 601

Electrical Engineering Lab- VI, VI-C
oratory:
(a. R Techmca'l Electrical
feasurements.......

672, 6:03
(. Dyrnrnn Electrical
achinery......... ‘

8'72, 803, 6'04
Electrical Engineering Lab-
oratorK (Dynamo  Elec-
rérnenl lnchmery) vane VI VI-C
73, B

Term and Hours of
Exercise and !’rcparalign

Year Ist 2d
T.

erm Term Term

G .. .. 30-B0 .. ..

& e i 30-90

G 30-80

G .. 380-90 .,
30-90

34 term 48 hrs. per week
Summer 48 hrs. per week

2d term 48 hrs. per week
3d term 48 hrs, per week
Summer 48 hrs, per week
2d .=rm 48 hrs. per week
1st term 48 hrs, per week
3d term 48 hrs. per week
Summer 43 hrs. per week
2d term 44 hrs. per week
1st term 44 hrs. per week
3e term 48 hrs. per week
Summer 48 hrs. per week
15t term 48 hrs. per week
2d term 48 hrs. per week
3d term 48 hrs. per week
Summer 48 hrs. per week
d term 48 hrs. per week
1st term 48 hrs. per week
3d term 48 hrs. per week
Summer 44 hrs. per week
1st term 44 hrs. per week
2d term 44 hrs. per week

@ » ﬂﬂﬂ&‘*‘-““”uﬂﬂﬂﬂﬁﬁ‘ﬁ“ﬂﬁuum

Sol sl se e 20=40
30
Summer 20—40
30
80622080 N e w e
18
3 ..o 16456 . v
30
3 a. « +e 15-45
30
4 17=83. 5 @i G e
40
[ oo 20-80° .. ..
40

1st term 48 hrs. per week

187

Instructor
i1 Charge

Bowles

Bowles
Timbie

Timbie
Timbie
Timbie
Timbie
Timbie
Timbie
Timbie
Timbie
Timbie
Timbie
Timbie

Laws

Laws

Laws

Tucker

Laws

Tucker

Laws

Tucker

Tucker
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No,
075

6'76

a7

6'78

680

6'581

683

684

0'85

686
6'872
6'873
&80

601

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Terny and Hours of
Exercise and Preparalion

Subfect and Preparation Taken by  Year 8d
Term Term Term
Eleetnr.al Engineering Lab-
............... VI-A (A) 8 12-30
011 orBlIl and 6'112 18
VI-A (B) B i %3-30

Electrical Engineering Lab- VI-A (A) $ inn Rk 18

oratory: 3

(a,) Technical Electrical VI-A (3)
Measurements. ... ..,..
669, 6'121 i
(5.) l’.‘gynnmo Electrical
Machinery.........,.,

6'75

Electrical Engineering Lab-
Oratory...ueus vevssnss VI (Elective)

Elacf.ricalE neering Lab-
TRglaaiog AL ooy
600

Electrical Engineering Lab-
OMALOTY .+ vvvvnssssness XIV
681, 601

Electrical Engineering Lab- XIV
oratory:
(a.) Technical Electrical

easurements.. . ......
6'82, 602
(5.) Dynamo Electrical
achinery
Bl ?82[%02 6031 Lab-
ac rical Engineeri
........ ng vees XIV
0 83 (i} 03 a Ou
Elecmca.l Eng-meenng Lab-
OTREORY S Al s et II, III, XV,
6'41, 6°42
XV,
IX-B
X
Electrical Enzinaering Lab-
OTALOIY. . . vssirnnians I XV

EluctncalE neering Lab-
(\1,;0? NZ' . .nﬁ.... XIII-A

61"

Electrical Engineering Lab-
L A
B'R72, 6 462

Electrical Engineering Lab-
(s 58701 0 P R S AT ey 3
641,648

Electrical Engineering Lab-
OERYOEN o s sae b set s
0'431, 6°432

XIII-A

II (A. O0)

4 Summer 15-45
30

4 Summer 1106-25 15

& 1030 e oy e e
20
4 .. .. 10-20
20

4 . 10-20
6§ Summer lg(—)—ZO 20

Any term
Time specially arranged

8 82 .... ....
24

21

4 1030 .. ..

20
4 10-40
20
4 .. .. 10-40
20
3 « o0 10-40
20
4 10-40
20
3 . 7-29
14
4 ..

10-20
15

4 .. .. .. .. 10-20
15

3 .... 10-35
15

4 .. .. 380-60
50

Insiructor
in Charge

Tucker

Laws

Tucker

Tucker

Tucker

Laws
Tucker

Laws

Tucker

Laws

Tucker

Tucker

Laws
Tucker

Laws
Tucker

Tucker

Tucker

Laws
Tucker

Laws
Tucker




No.
002
698
(%1 ]

701
702
703
704
058
7008

707

708

7101
7'102
7103
11

172
7173
7202
7208

722
725

7

7272

7281
7'282
7'283
7'20

SUBJECTS OF INSTRUCTION

Subject and Preparation
Electrical Engineering Lab-
orator

Taken by
II (A, Q)

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

6 'M or equavahnt

BIOLOGY AND PUBLIC HEALTH —T7:00-7-99

Swubject and Preparation Taken by
General Biology ... ...... VII
El;tgllmtl of Biology...... XI
Theoretical Biology ..... vil

7°103, 7:301
Bo';.any. Cryptogamic., ... VII
Z‘o‘?lg{y Invertebrate.. .., VII
Microscopy of Waters. ... VII

7:01 or 702

X1
Pa_ﬁ]&ih!ow.. DG 6]
History of Biolo, . VII

7°03 or equivalent
A.n;gimy and Histology... VII
Ana;ao?y and Histology... VII}
Anntomy and Histology..., VILj
Cy’tolo ............ e VII

7'10
Sogrggs of Food Supply... VIItb
Sou;;ezs of Food Supply .. VII:b
Phyllolc_}g}l General. ..... ViI,;
Physiology, Genml ..... VI, Vb

7'2020r 7'272
Personal Hygiene....... oMIL
Nutrltlon .o iaraan (Elective)

722
Biochemistry. . coccaiins VIIL,
§'50, or 5 BI. 5121
ViLb
Biochemistry......v00000 VIL
727
VILib
B;g;};emistry. Selected Topies (Elective)
Biochemistry, Selected
Topica. ., i vi vnisinis (Elective)
chhemnstry, Selecte
.............. (Elective)
B;olngy General and Bac-
LeTI0lORY - ¢ v o v ss s rbnes v
503
IX-A

189
Term and Hours of
Exercise and Preparalion  Insirucior
Year Ist in Charge
Term Term Term
(IRl e .. 15-80 Tucker
25
G Specially arranged Laws
G Any term, specially Tucker
arranged
Term and Hours of
Exercise and Preparalion Instructor
Year 1st 8d in Charge
Term Term Term
] 53-30 R Horwood
3 %00—10 Horwood
4 30-80 .. .. .. 40 Turner
2 ... 20-20 Turner
50
M o i%-% 1 Turner
2 FCN G O 1100—20 Bunker
4 10~20
10
4 ..., 30-60 .. .. Bigelow
G Time to be arranged Bigelow
8 20-80 .. i 44 ee Bigelow
3 500—40 Bigelow
S ?6—30 Bigelow
G Time tojbe arranged Bigelow
3 . 10-40 Prescott
gt 10-20 Prescott
L 58—50 e Bunker
R e T s %%»80 Bunker
4 30-80 .. .1 e e Bunker
G One term 20-40 Bunker
3 30-60 e va as Bunker
50
8 3040
50
| 30-60 Bunker
50
] 30-50
50
G Time to be arranged Bunker
G Time to be arranged Bunker
G Time to be arranged Bunker
2 30-15 Horwood
A 40

30-60
40




No.
T7°301

7302
7381
732

783

7'361
T'362
7'863
737

7:382

7'383

7'39
740
741
7421
7422
7423
7'43
7'441
7'442

7'443

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparalion Taken by

Bacteriology........ vees VIL
701 VIIy
Bnc_teﬁoiozy. A o (T PR VIl

Bacteriology, Elementsof . XI
702

Bacteriol of Wntor nnd
Sewagam . XI
731

B“;:'".Z“.’?’.’ Sl R T
I"?"g“f"‘»l Microbiology... VII
I“?%’J{i“l Microbiology... VILb
lndgnt_rinl Microbiology... VIIib
Industl:ial Microbiology ... VII
7'363

Public Health Laboratory
M oda ............. . VIIy
Pubhc Health Laborabory
Methods. . .oovessnssss VI,
382
ZYymologY « v+ vvervrinnras ViI
7 301 or 7' 301
Oceanography. . ..vvvvnss Vilza
Int;:gtiluction to Fisheries.. VIl
Food Fishes..... Sy . Vilsa
701
Food Pishes, ., ..00vuu.n Vilia
7421
I"ood Fishes ............. Vilza
Fl.!h Cu.ii‘.\lrl . ViIga
Technology of Fuhery
Products..oiiievevina Viiza
Technologyof Fishery Prod-
o O S DL Vi
Technology of Fishery Prod-
UOLHS ol i i s hannsis II3a

Infection and Immunity... VII;
7'301
Industrial Hygiene and

Sanitation...... ..., Vi,
Public Health Administra-
b F R e 3 Y E 1
7302
Health Education........ VII
Health Education........ VII
Health Education........ VII
Sanitary Science and Pub-
lic Health.....v000sras I, IVy, XV
VII,
XI
Health Educat:on and Ad-
mlmstratlon . VII
Vital Statistics. . .. ... ... VII,
M21, 701 or 702 X1

Munici2|:anl Banitation. .... Vil
7:30

Term and ITours of

Exercise and Pnpurarsn‘gn

Year 1Ist
T

G

4

4
G

erm Term Term
40-60 .. .. .. ..
50
4040 ., ..
50

30-40

50
«+ 20-10
30

10-10
20

40
Time to be arranged
20-20
40
e e s 20-20
40
Time to be arranged
15-30
15
10-20

30-50 .. ..
50
20-23
20-40

2040
60

20-15
40

40-63
15

40-80

20-40

Instructor
in Charge

Horwood

Prescott

Horwood

Prescoit

Prescott
Prescott
Prescott
Frescott
Prescott
Slack
Slack
Prescott
Bigelow
Bigelow
Bigelow
Bigelow
Bigelow
Bigelow
Prescott

Prescott

Prescott
Slack

Turner

Prescott
Turner
Turner
Turner
Turner

Prescott
Turner

Turner
Horwood

Horwood




Noe. Subject and Preparation Taken by Year Ist 2d S
Term Term Term
705  Public Health Surveys.... VI 4 20-20 ..
766 Epidemiology........u00 VII G Time to be arransed
7:302, 7'382, 7'50
767 Plant ganitation ......... Vil 4 .. .. 10-20
7701 Technology of Food Prod-
L P RGO et VII:b i 20-20 ,. ..
7'302
7702 Technology of Food Prod-
A S e n VIIsb 4 2040
7302
7'703 Technology of Food Prod-
I T R VII:b 4 . 20-25
7'302
7'801 Biological Colloquium. ... VII 4 10-10 e
7'802 Biological Colloquium. ... VII 4 .o o 10210 .. .
7'803 Biological Colloquium. ... VII 4 . 10-10
PHYSICS — 8:00-8:99
Term and Hours of
Exercise and Preparation
No. Subject and Preparation Taken by Year 1si 8d
Term Term Term
8011 Physics (Mechanics)...... All courses 1 30-50 ilg
8'00e, M4, M1! except [V)
8012 Physics %echanics).‘ ..+ All courses 1 .... 3050 wt
011, ) except 1V 10
8013 Physics (Opties)......... All courses R i O (il )
) except IV} 1
8'021 Physics (Electricity)...... All courses 2 30-50 .. 3
8012, except IV 10
8'022 Physics (Electricity)...... All courses B 30-50
g 3, 8021 except IV.
8023 Physics (Heat).......0u0 All co 1 . 30-50
8021 exce l.IV VI-A Az; 10
VI-A (4) 8 Summer 30*.10
8'031 Physics. . . XIII-A Sp. 4 00-80 .. .. .. s
8'032 Physics XIIT-A Sp. 4 ve GO-800 .. ..
8'033 Physics. XIII-A Sp. e, . . BO-B0
804 Precision of Measurements VILI 8 10=800 .. oo e
XIII-A G 10=-100 ol
8012, M13 XIII-A Sp. 4 . . .. 10-10
BI053 Acoustics. ......evausans VIII L5 20-40
8023, M12 20
810 Principles of Heat Mcasure-
ments. (Electi ve) 4 10-20
8'11 Heat Measurements i 111, 3 0-20
8023 40
VIII 2 . .. 10-40
40
IX-A 3 0-20
40
I1X-B 4 48—20
8'12 Heat Measurements I1.,,. XIV LB dﬂ 10
0
814 Heat Measurements II. ... VIII (Elective) G 1040 et e
811 or 812 40
815 (“08106 %nd Acoustics. , ..., IV 3 10-10
816 Photugrnphy ............ VIII 8 30-10
§'161 Ph;,)tog'rnphm Laboratory . VIII 8 0-20
816 40
817 Geometrical Optics.. ...,, VIII 3 2040

SUBJECTS OF INSTRUCTION

Termn and Hours of

Exercise and Preparation

8013

191

Instructor
in Charge
Horwood
Prescott
Turner
Horwood
Prescott

Prescott
Prescott

Prescott
Prescott

Prescott
Prescott

Instruclor
in Churge

Drisko
Drisko
Drisko
Page
Page
Page

Franklin
Franklin
Franklin

Page

Barss

Sears
ilkes

Wilkes
Wilkes

Barss
Hardy
Hardy
Hardy




192

Ne.
8171
818
8'191
8192
8103
8194

8'195
8201

8202
8203

8211
8212
8231
8232
8233
8241
8242
8243
8252
8'253
g
8301
8302
8:303
831
8'32
2
835
837
8'a8

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preporalion Insiructor
Subject and Preparation Token by  Year Ist in Charge
Term Term Term
Geometrical Optics (Ord-
L e e e e O Time to be arranged Hardy
Phy;iﬁna!a O?tica R banw VIIT 4 ., .. 30-30 .. .. Hardy
16, 81
Aeé'.ia;:i Photography...... (Elective) G 10-10 Hardy
Cnslor Photography....... (Elective) G G s Irsg—-l() Hardy
‘16
Applied Optics, ., ......... (Elective) ) (e ST T L ig— 0 Hardy
Microscope Theory and
g-li%tomicrngmphy ..... (Elective) G 10-20 Hardy
Osptlicsal Measurements, . . . VIII (Elective 4,G .. .. ({)[;30 Goodwin
Electricity and Electrical
Measurements, ........ VIII 3 10-40 Page
8022, M23 30
Electricity and Electrical
M‘cusurements ......... VIII & |5 e %8—40 Page
Electricity and Electrical :
M‘eaagurements ......... II 3 :218—40 Page
Elements of Electron Theory VI-A (B) 4 .. 2040 ,. .. J.T.Norton
8'022 VI-A (A) 3 .... .. .. 2040
Electron Apparatus. .., .. VI-A (B ] Summer 40-20
8211 VI-A (A 4 40-20 .. .. .. .. J.T.Norton
Th;glie;.ical Physics I...., VIII, IX-C 3 30-60 e Heymans
T!;fgaeliical Physics I..... VIII, IX-C 8 30-60 Heymans
'l‘h;%g}tical Physies I..... VIII, IX-C 8 ..,.. .... 30-60 Heymans
T}Le_gaeatical Physics IT .. VIII, IX-C 4, G 30-70 Vallarta
Thse%:eltical Physics II. ... VIILIX-C 4,G .. .. 30-7T0 Heymans
Tl'lseg;eztiual Physies IT ... VIII, IX-C 4, G .. .. ..., 80-70 Dehlinger
Electromagnetic Theory .. VI-C 4 .. .. 2040 Vallarta
M77 (Elective for others)
Electromagnetic Wave
Propagation. .......... I.C [ Bl e 20-40 Vallarta
8252 (Elective for others) .
WRYBE. s s VIII (Elective) 4 .. 20-20 Franklin
Kinetic Theory and Cor-
ﬁlgéion ............... (Elective) 4,G .. .. .. .. 20-20 Franklin
Atomistic Theories I .. ... (Elective) G 20-70 .. .. Heymans
8233, 8'243 and M38
Atg?[i)sltic Theories II..,. (Elective) G 20-70 Heymans
Atgré:észtics"g?cories 1) (LR (Elective) BT s w0l 20-70 Vallarta
Elements of Tensor Calculus (Elective) G 10-20 Vallarta
(Not open to undergraduates) )
R:Ed?j%alctwity ............ (Elective) B b s 20-60  Dehlinger
X-Raysand Radiology ... (Elective) G 20-40 . J.T. Norton
Thermodynamics and Statis-
tical Mechanies, . ...... (Elective) G 20-60 Dehlinger
(Not open to undergraduates)
Spectroscopy . . v vvrurans (Elective) G 20-20 .. .. (Not offered
8802 30 in 1924-25)
General Theory of Radiation(Elective) G 20-60 Dehlinger
(Not open to undergraduates)
Theory of Relativity .., .. (Elective) G 20-60 Vallarta

(Not open to undergraduates)




SUBJECTS OF INSTRUCTION 183

Term and Hours of
Exercise and Preparafion Instructor
No. Subfect and Preparation Taken by Year T!.ﬂ £d 8d in Charge

erm  Term Term

8431 Principles of Mathematical (Elective) G 2040 .. .. .4 e Heymans

Theory of Elasticity

M36:3, 8233
8432 Photoelasticity.......... (Elective) G 20-40 .. .. Heymans
8433 Plg:tﬁealnst-icity .......... (Elective) G ) %?—30 Heymans

A )

844  Photoelasticity. .. ....... 1V, & oo aoea 10480 Heymans
8451 Physics Seminar. . ... sviehe (CLLE 8,406 15-18 .. .. .. .. Heymans
8452 Physics Seminar,....... . VIII 4G ... 1818 o .. Heymans
8'453 Physics Seminar. ........ VIII 854G .. .. .. .. 16-15 Heymans
Research in Mathematical and Theoretical Physics Heymans
Research in Industrial Physics C. L. Noiton
Research in Radiology C. L. Norton
Thermal Research Wilkes
Research in Electricity and Magnetism Page
Photographic and Optical Research Hardy
Aeronautical Research ‘Warner
Research in Photoelasticity Heymans
Research in Electrochemistry Gnodwin
Research in Applied Electrochemistry Thoempson
850 Methods of Teaching

High School Physics.... (Elective) Summer 30-30 Franklin
8502 Aeronl-.nuti‘:-;.z ............. X-B (Elective)é .. .. -30 .. ., Warner
8503 Aemnagutics. AP IS e IX-B(Elective) 4 .. .. .. .. 80-30 Warner
8506 Aeronautics............. XIII-A O 5 v iy, a6 40=80 Warner

8601, 8602
8'601 Airplane Design......... XIII-A, Aero

‘M23, 2:23 Eng. 0, i RO R Kt Lo Warner
8'602 Airplane Design...,...... XIII-A, Aero

8601 o Eng. G . 30-40 ,. .. Warner
8606 Adsvanced Airplane Design. Aero %ng. Q' o e oae e 18060 Warner
8'600 Advanced Airplane Struc-

Eurci .. Aero Eng. G v owa ae 8060 Warner
8611 Airplane Designing....... Aero Eng. & w0l e e s Warner

8601 90
8612 Airplane Designing......, Aero Eng. G D=0 S Warner

8002, 8611 120
8'614 Airplane Designing....... XIII-A LA 2 (1 R R Warner

8601 ao
8615 Aigptl‘ax;e Designing. ...... XIIT-A GRS ﬂg— (et Warner
8621 Airsh2ip Theory.......... Aero Eng. G 3040 .. .. .... Burgess

3, 2

8622 N%p']l;ligid Airship Design. Aero Eng. G . 30-40 .. .. Burgess
B'625 Rigigz?irship Design..... Aero Eng. G .. .. 20-80 Burgess
8'626 stg_igﬁ.irship Design..... Aero Eng. G .... .... 80-40 Burgess
8632 Non-Rigid Airship Design.

IOE ovhaneiainevansesas ABro Eng. a3 s 0- 0 1 Burgess

622 60
8'035 ng‘lig Airship Designing .. Aero Eng. G 3 6(?- 0 Burgess
8636 Rigid Airship Designing... Aero Eng. G I L R O () Burgess

8'626, 8'636 g 80 i
8041 Aeronautical Research

kf;;hoda.............. Aero Eng. G 80-40 .. .. .. .. Brown
8643 Conduct of Aeronautical

Research........ +++++. Acro Eng. G ol i 2080 Warner

8041, B'A44
8644 Aearf)ﬁx;aluticn’ Laboratory.. Aero Eng. G 28*50 Sl Baa s Brown
8'663 Aerial Propellers. . ....... Aero Eng. G LN s s 2040 Warner

M23, 2'23, 8601
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No.
8656
8002
8665
8'606
8071
8672
8682
8684
8'69
8801
8'802
8'803

882
8'83
8842
8843
8'852
8'853
8'80

8'87

No.
10'11

1018

10151
10021

10°211

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Exercise and Preparn.lion
Year Isi
Term

Subject and Preparation Taken by
Aerial Propeller Designing Aero Eng. G
8'653 i 5

G 20-30

Term T:'rm
0-0
i 40
Aircraft Instruments Aero Eng. 3
8641
. II (0. D)
. 1T (0, I)}

Aircraft Armament . .

Aircraft Armament ,

Advanced Wing Theors

Advanced Wing Theory .
8671

wisl % 20-40

s 20-50

5 ALro hng e O]

Aerial Transport (Elective) 3, 4,
Ec22 or Ec31

History of Aeronautics. .., Acro Eng.
E23, 8'503

Aeronautical Seminar . ...

Principles of Electrochem-

stry

10-20
Aero Eng.

40-70
40-70

3
Pri
st

8'802
Electruchemistry 11
8'B0 or equivalent
Electrochemistry III (Elective) 4,
5'60 and B'82 or 505
Photo-chemistry . ....... (Elective)
5560, 8'801 or cqm\.nlcnl.
(Elective)

Photn chemistry
L ¥
A%ggzed Electrochemistry . XIV
Aoplied Electrochemistry, XIV
8'852

20-40

e n Q09 Q0 rew aw re @ © §Q 2000

10-50

Electrochemical Labora-
tory. e A0 R XIV

852
Applied  Electrochemical

Electric Furnaces
8'023, 503
E]e;:trochemlstry. Elements

8'023, 503
Colloquium
8'82

Co]!oquium
8'82

Precision of Measurements XIV
and Thesis Reports
XIV (Optional)

Glass Blowing Ig- 0

CHEMICAL ENGINEERING —10°00-1099

Term and Hours of
Exercise and Preparalion
Year 1st £d
Term Term

2 10-0

Subject and Preparation Taken by
Term

Problems of the Chemical
5-0_

Thesxa Reports and Memoirs X-A
Industnal Chemistry X
611 and 665 v
Industml Chemistry ., ,... XV,
550 X1V

Instructor
in Charge

Warner
Brown

Brown
Brown

. +.C.L.E. Moore
A G

.E. Moore
Warner
Warner
Warner

Goodwin

Goodwin

(GGoodwin

Goodwin

Stockbarger

Stockbarger

Thompson

Thompson
Goodwin

Thompson

Thompson

Thompson
Goodwin
Goodwin
Goodwin

Thompson

Instruclor
in Charge

Lewis

Lewis
Lewis
Lewis




No.
10°22
10222
1023
10°233
1025
10'31
10'32
10321
1033
10°331
1034
10°35
10°351
10'361
10362
10'41

10742
1043
10°44

10°45
10°46

10°51

1052

1061
1062

10°'70
10'71

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Year 1st
Term Tem

Industrial Chemisiry..... X 8 .. .. 4040
10°21 B 4 .. .. 4040
lnwlu‘.trml Chemistry ..., XV, 8 . 30-30
\l\' 4 o 30-30
[ndmt.rml Chemistry. .... X 3 G it
0'22 4 X
Industrial Chemistry ..., XVi 3 T
10:222 i
Inrligszt:;iul Stoichiometry.. X (Elective) G 2040 ., ..
Chemical Engineering. ... X 4 30-40 .. ..
2473, 6'053 or 4 66
Chen‘t;tl.n! Engineering..... X 4 .. .. 3040
Chemical Engineering. ... X, X (A), 4 .. .. 3040
107 A R.O.T.C.
Chen}ical Enpineering. ... X Q=nilvs wany
Chemica Engineering. ... X, X (A) R Pn
103 R..0, TV C.
Chemlcal En rlneenng. ... X-B 4 Summer 25-60
2473, 50
Chﬁﬂ;ﬁnl ,ngmeermg. s KB 4 40-55 .. ..
Che&njzn! Engineering. ..., X-B,R.O,T.C. 4 4U-55 .. ..
1
Chemical anmeerm,g. S 5 4 30-30 .. ..
2473, 568
4 .. .. 30-30

Chemical Engineering. ... XVy
10:361

Dvmllnt,mn and Evapora-

ol Py laurdl G .. .. 40-80
10 d:i or 10¢ 8.5
ring. . . X, XA B0
10 33 or 10
Extraction, . X XA [ | ETUR, e e R
10033 or 1
Fuels, Combustionand Fur-
T TNl SO S OO X, XA G .. .. 40-80

1023, 10°31
Lubrication and Lubricants X (Elective) G 20-40 .. ..
10

Economic Balance in Chem-
{feal Industry, cvvaseiee X G 40-80 .. ..
10°34 or 10°31

Industrial Chemical Labo-
fatory i i soa e 2B 4 Summer é?ls

10°23
XV, 4 2020 ...,
70
V (Elective) 4 2g~20 v i
XIV (Elective) 4 20—20 A A
X (Elective) G 20—20 4 5
70

X & Vi gg-ao
Chemical Eng\nnenng Lab-
OTRYOTY s e s ivnbeains aw (Blnative): @) e sui e 59
10'33
L6107 T e RN Vv, X G .. .. 30-30

5053, 10°23 or 10°33 (Elective)
Apr{ahed Chemical Thermo-

FOATTHICE L Vo e o vk s o i VA G .. .. 20-40
5' ha.i or 5663
Sulphuric Acid........v0 vV, X, X.A G 2040 .. ..
1023 (L]ectwe)
Glass, Ceramics and Refrac-
L L V, X, X-A O viicean et

1023 (Elective)

30-35

3040
30-40

20-40

2040

195

Insiruclor
in Charge

Lewis

Lewis

Robinson
Robinson
Robinson
Robinson
Robinson
Robinson
McAdam:
McAdams
McAdams
Robinson

Robinsen

McAdams
McAdams

Robinson

Haslam

Barnard
McAdams

Robinson

Lewis

Whitman

Lewis
Phelan

Lewis
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Term and Howrs of
Exercise and Preparation Instructor
No. Subject and Preparation Taken by Year 18t 8 3d in Charge
Term Term Term
1072 TIron and Steel X, vv +« 80-60 .. .. Waterhouse

1
10'73 Starch and Cellulose.. ... X, X-A ve +o 2040 .., .. Calingaert
1023, 5'613

1074 Pa{.aoé%um..............vXXA er se aw ae  Calingaert
1075 Ora*ariiac Syntheses X, X-A (st £ Calingaert

10'77 Rub V, X, X-A ol ale S50 () Lewis
10 23 5513 i
1070 Paints, Oils and Varnishes, V, X, X-A A e ) Gill
(Elective)
10:801 School of Chemical En-
gineering Practice (Ban-
gor Station) X-A 8 weeks Haslam
10°33 or 10'35
10'802 School of Chemical En-
gmeenng Practice (Bos-
ton Station) X-A 8 weeks Haslam
10'33 or 10°'35
10'803 School of Chemical En-
neering Practice (Buf-
alo Station) X-A 8 weeks Haslam
10°33 or 10'35
10'804 School of Chemical En-
gineering Practice (Ban-
(o) 84 L o) SRRt S 7 weeks Haslam
10'33 or 10'35 - 7 weeks
School of Chemical En-
gineering Practice (Bos-
ton Station) . b o 7 weeks Haslam
10°33 or 10°35 - 7 weeks
ochool of Chemical En
ineering Practice (But’-
alo Station) G
10'33 or 10°35 4 7 weeks
Research 1565 G Time to be arranged
Research Conferences G 10-10 10-!10 10-10
(¢ VAR 1,
G

7 weeks Haslam

Automotive Fuel Problems V, X =40 .. .. Barnard
(Elective)
40=BOINTEES | fl il Barnard

10'2.
10°931 Automotive Fuels II (Auto.Eng.)
2763

10'94 Organization and Methods
of Industrial Research. .
5'653 or 5663 (élecr.lve)
10'952 Apphed Colloid Chemistry V, X
10:23, 5653 or 5663 (Elective)
10'958 Applied Colloid Chemistry V,X (Elective) G .. .. .. .. 20-4 Lewis

(el iy Bk Whitman

Lewis

10952
10'056 Apfnlcrl Colloid Chemical

X
0'§s (Elective)
10056 App]:ed Colloid Cheml.cnl
Lubontory V, X (Elective) G .. ..

10'957 I:.x enmﬂutal Problems in
X pplied Colloid Chemistry V, X G 60-150 ,.
10991 Semnmr in Chemical En-
X, X-A G e O e Ta e heis hiiels Whitman
: : : (Elective)
10'992 Seminar in Chemical En-
gineering X, X-A (& P el ar Whitman
(Elective)
10'993 Seminar in Chemical En-
gineering. ........ 0000 X, X-A (& ) Whitman
{T'lu.lwe}




SUBJECTS OF INSTRUCTION

GEOLOGY—12:00-12:99

Term and Hours of
Exercise and Preparalion

No. Subject and Preparalion

12'011 Mineralogy...... Sl
6'03

12012 Mineralogy. ... .oivvias
12:011

12'013 Mineralogy. ... .. .00t
12'012

1203 Minaaalozy ...........

12'041 Mineralogy (Advanced).. .
12013

12'042 Mineralogy (Advanced)... XII(Elective) 4,G .. ..
12°041

Taken by

111, XI1
111, XII

Year 1si
erm
2 10-10
1
2
F

XTI(Elective) 4, G 20-20
40

12'151 Petmgraphs .......... XIIL ]
12'013, 8'013
12'152 Petrngmphy .......... XII 3
12'151
12'163 Petrography.....vev4s XI1 3
12152
12161 Pctanigg?sphy (Advanced).. XII G
19
12°102 Pe}r?lzaﬂl.phy (Advanced).. XII G
12:163 Pc§50¥rnphy (Advanced),. XII G
1219 Crgnall;gr;phy ....... (Elective)
12'211 O%ncta:; Crystallography. .. (Elective) 4,G
"0
12212 Optical Crystallography... (Elective) 4, G
12'80 Genlog'ly3 .............. III, ]
XII
12'801 Geology....vvvevurinn }1.1. X1 :
1
12'304 Geology . .ovvvvunnnnn 1X-A 3
12:31 Gclolou'y .............. ”{%I IX-A 3
12311 Gelo2logy .............. 1, XI 3
1232 Geology ... :oivennenns 111 3
12013, 12'31 Q}Ti.\ :
12321 Geology .o evvvese I, Xt 3
'301, 12'311
12'33 Geolosgy Field...... . 1L, X1 4
12'013, 12:32
1234 Gtelumcnl Surveying. . ... XII 4
12'153, 12°33
12351 Geological Surveying (Ad-
S P e XII G
12°153, 12'34
12'353 Geological Surveying (Ad-
vanced): oiiidesesai XII
" 1123183. 112'34 X1t
1230 T 3 R aes
8 "] °°E°g’ "I (Blective)
12:40 Gea ogy, Economic, .
12:013, 1232 i
12:411 Geo!ow. Ecouomlc. - XII
" 4
12413 ECO;)UT!IC Geology. . ..... (Elective) 4,
12'4
12'42 Geozlogoy. Applied Economic XI1
124
12'431 Geolo Economic
wd) XII G

Vanced)..siianssinasn

1240

G

4

4

3 .
3

4

C

4

10-30
40

10-30
60

40-20

20-30
40

0-10
40

Term

10-10
50

20-20
10

10-20
30

10-30
60

10-20
40

30-30
10-25
30

20-20

8d
Term

1 0-20

10 15
60

10-10
40

10-30
60
20-20

60-30
40-20
40-30
15-30
16

80~-40

60-60

Summer Surveying
(_amp 50 hours

50-30
50-40

20-20
39

197

Instrucior
in Charge

Newhousa
Newhouse
,Newhuusa
Newhouse
Gillson
Gillson
Gillson
Gillson
Gillson
Gillson
Gillson
Gillson
Gillson
Gillson
Gillson

Jones

Jones

ones
Shimer

Jones

Jones

Jones
Jones

Jones
Jones
Jones
Joges
Lindg'en
Lindgren
Gillson
Bugbee

Lindgren




198 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Honrs of
Exercise and Preparation
No. Subject and Preparalion Taken by VYear 1st 2d 8d
s Term Term Term
12'432 Geology Economic (Ad-
XII G i 48-10 Sie Jie

(¢ 2 | ()
40

12'433

12'434 Geology, Economic
VOB ) i it st vt sk foa A G 20-20
12°40
12'435 Geology, Economic
vanced) 2% G
12'434 j
12'436 Geology, Economic
vanced) I G
12435
12'441 Geology of Coal and Pe-
EROIBUM 4o v oo b anaennss Rl 4 30-30

12'32
12:442 Valuation of Oil Lands and
the Construction of Oil R q

123
12448 Petrnleum Production. ... XII (Elective) 4 .. ..

1245 Geulogﬁ of Clay, Cement
and Building Stones.... XII 4
1230, 12:31, 12'32
1247 Enginccring Geology . . ... XII
12:30, 12'31, 1232
12'48 Geology of Materials of
Construction IV:
12'50 Gelozlosgly. Historical .. XII

12'511 Paleéontulogy. o TOn0aa0 3 6

12:512 Paleontology............ XII

12°522 Palczonltglogy (Advanced).. (Elective)

12'523 Pule?n_goiogy (Advanced).. (Elective) 4,G

12'53 Index Fossils............ (Elective) 4,G .. ..
12'512 ;

12'85 Organic Evolution (Ad-
vanced), ...oirsesea000. (Elective) (e: e
GS64

12'60 Physiography....... weve XL & nn ek
12°30

12:61 Hydrolog¥...cesvvn.nase XII 4 20-20
1232

12'621 Geological Seminar,
vanced G 30-60 30-60 30-60
12'624 Geulomml Semmnr & 180=60 i sl N aa
12:013, 12'32
12'025 Geological Seminar., .. ... 4
12:626 Geological Seminar . I
12 63 Geology of North America XI1 (Optional) ll
12:32, 12'512, 125
1264 Geology of Europe. v ovese XII (Optional) 4
12'32, 12'512, 12'50
12'65 Vulcanology and Seis- 3

Instructor
in Charge

Lindgren
Lindgren
Lindgren
Lindgren
Lindgren

Jones

Jones

Special
Lecturer

Jones

Jones

Shimer
Shimer
Shimer
Shimer
Shimer

Shimer

Shimer
Shimer

Jones

Jones
Jones

Lindgren
Lindgren
Shimer
Lindgren
Shimer
Lindgren

Jones
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NAVAL ARCHITECTURE AND MARINE ENGINEERING
13:00-13+99

Term and Hours of
Exercise and Preparalion Instructor

No. Subject and Preparation Taken by Year 1st £d 8d in Charge
Term Term Term
13'011 Naval Architecture.. ... i bt B SB0280 A% 0 - e e Jack
XITI-A 20400 S0 B G
XIII-A (Sp) 4 20-30 .. .. .. ..
13:012 Naval Architecture....... XIII 8 .. .. 2040 .. ., Jack
XIIT-A 4 .. .. 20-40 .. .,
XIII-A (Sp.y & ., .. 2040 ,. ..
13:013 Naval Architecture....... XIII T e e =) Jack
XIII-A € . ose e owe 2040
13'021 NavnllﬂrCHitecture.. e LT & 2020 .. vor ew as Jack
13
13'022 Naval Architecture....... XIII C Ny o e o LS R Jack
13:024 Naval Architecture,...... XIII-A G 204800 iave et e Jack
13'025 Naval Architecture....... XIII-A G ity 204800 G Jack
13111 Theory of Warship Design XIII-A 4\ 40=805 iuice e e Hovgaard
13'112 Theory of Warship Design XIIT-A 4 ., . 4040 ,, .. Hovgaard
13118 Theory of Warship Desiyn XIII-A 4 «« +s o+« 40-40 Hovgaard
13114 Theory of Warship Design (Sppo i 205300 15 T Bh i Hovgaard
13115 Theory of V ip Desi (Spy & ST 80-800 Ll . Hovgaard
13116 Theory of W ip Des Sp) 4 .. .. .. .. 30-00 Hovgaard
13121 Theory of Warship Des y G 40-40 .. .. .. .. Hovgaard
13122 Theory of Warship Design XIII-A G .. .. 4040 ., .. Hovgaard
13'123 Theory of Warship Design XIII-A G .. .. .... 40-40 Hovgaard
13'14 Shipyard Practice........ XIII.A & s e e B0=80 Jack
1315 Shipyard Org: anization and
M.magt‘mem ........ .o XIII B s e s w020 Jack
18'211 Warship Design ......... XIII-A 4 80-0 .... .... Hovgaard
13'212 Warship Design......... XIII-A & (BORI0 s Hovgaard
13213 Warship Design., ... . XII-A 4 .. .. ..., B80-0 Hovgaard
13:214 W .u’shlp De XIII-A (Sp) 4 80~0 .. i, oo e
13215 W XIII-A (Sp.) 4 .. .. G0-0 ...
13216 Wa C LS BOITT=A (B e G B e we 8010
13:221 W. arthp Design.vounves.. XII-A G 80-0 .... .... Hovgaard
13:222 Warship Design ...y XII[-A G ., .. 80-0 .... Hovgaard
13'223 Warship Design......,.. XIII-A G .. .+ .. .. 80-0 Hovganrd
13'31 Ship Construction., . ..... XIII e U o ) wen
13322 Sh;g g-;)nstmclion. Relaleasts PR LD SR I0R100 T Owen
13:323 Sh;% g,‘zoznstructinu. " .. XIII B ueose e owe 20-20 Jack
13:331 Sh{g g&nstmction. divlyalsiae RLLE 4 20-20° .. .. o oes Jack
13:332 Shig ‘%Jlnstruction. erviraly s oGl &3 1153 T B0=200 1 ey Jack
13
13:333 E;h{]::i Construction.. . ..... XIII R v en it 10=10 Jack
13'38 Merchant Shipbuilding,. .. XIIL-A,
| XIIT-A (Sp.) & 30-80 .. .. .. .. Jack
13'41 Sh;g Dirann e e . XIII e 1P s e st OO0 Owen
173, 2'10
13'421 Sh{g Dlrawing. oros In sl isite SRGLERL B 80~ 4o e oae Owen
4
13422 Shi;a}l)?rilwing............ XIII B0 e G0N0 Owen
13423 Sh}g Drawing. .occoeee.s KILD PRI R R L L s A Owen
13'431 Shig uzr‘;;wing .......... g gl A EOETON Sy R e Owen
12742
13'432 Ship Drawing...e.cesss0.0 XIII & o5 e 402000 G e Owen
13431
13'433 Shli[:; Dal;iwing. S e ;9 0 & G es e e 8010 Owen
‘4
13'45 Model Making.......... XIII-A R e M e 1] Owen
13'511 M.ere l:lwlhut.rms, ...... XIII A RI0=Y 0 DR T Burtner
2:23, 24 2:42
4 e 20200 (LG, Burtner

13:512 Marmﬁlﬁngmeermg. vauns LT

13'5
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No.

13'513
13522
13°523
15 561

13'552
13'60

No.
D101
D122

D123

Di171
D172
D173
D191

D201
D211

No.
Ec22
Ec23
Ee31

E:32

Ec33

Ec34
Ec37

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by
Marine Engineering. . .... XIIIT
13512 i
Marine Engine Design.... XIII
Marine Engine Design.... XIII
13'522
Marine Engineering. . .... XIII-A
Marine Engine Design.... XIII-A
Marine Engine Design.... XIII-A
Steam Turbines......... XIIT
XIII-A

Term and Hours of
Exercise and Preparation
Sd

Year 1Ist 2d

Term Term Term
o & . (1 11

4 40- 0

4 60- 0

4 30-80 .. ..

4 60-0 .. ..

4 60-30

4 30-60 La

4 v he 80-60

DIVISION OF DRAWING

. Term and Hours of
Exercise and Prrparu.!sl'gn

Subfect and Preparation Tiken by Year Ist
Term Term Term
Mechanical Drawing..... All courses BOSAQN et e s
except IV,
Machine Drawing, Ele-
IENEATY. o v siaaivisisisiares All courses i .... 3-0
D101 except IV
Machine Drawing, Ele-
MEDEATY i 'sia /s e asiinaes All courses 1 30~ 0
Di22 except 1V
Descrlpuye Geometry . ... All courses 1 30-0
Dcls)clr_;xlni-:c Geometry, ... All courses 1 30- 0
Delaf{'i'?i““ Geometry. ... All courses 1 30- 0
i
Descriptive Geometry (Col-
l?:e Claus) ' inewaas 1 30-60
Descrigtive Geometry.... XV, 2 45- 0
D17
Dcscrigtive Geometry.... I 2 6045
D17
ECONOMICS
Term and Hours of
Exercise and Preparalion
Subject and Preparalion Taken by Year Ist 2d
e Term Term Term
Pohtlcnl Economy.... VI, XVia 2 30-30
VIIz, XV, 2 3030 T S s
Pohuml Economy..,.... 11, 13 2 .. .. 80-80
Vilg, XV, $ v 80-80 o
Pnhlmnl Economy . ...... All courses
E23 except VI-A (]’)
VII, XV 80-30 .. ..
VI.A (B) v+« 80-30
Political Economy....... All courses
Ec31 except VI-A,
VII, XV B Al RO=80 ey
VI-A %A; 3 . 80-30
: VI-A (B 4 Summer 30-30
Political Economy . ...... All courses
Ec32 except VI-A,
VII, XV o 30-30
VI-A (A 30-30

VI-A (B
Political Economy . s §¥I-A (Sp.)

@ mnts

Summer 60-80

Inslructor
in Charge

Burtner
Burtner
Burtner
Keith
Keith
Keith
Burtner

Instructor
in Charge

Breed
Goodrich

Goodrich
Kenison
Kenison

Kenison

Goodrich
Kenison
Bradley

Instructor
in Charge

Armstrong
Doten
Armstrong
Doten

Dewey

Dewey

Dewey

Dewey




{ o,

Ec38
Ecd6
Ec50

Ec70
Ec71
Ec72
Ec73

E33

SUBJECTS OF INSTRUCTION

Subject and Preparation Taken by Year Ist 24
Term Term
Securities and Investments XVj, g ¢ R R,
Ecb0, Ec23, Ec57, Ec65 XVy & G T
Industrial Relations, ..., XV A iR
Ec23, or Ec33
Accnunting...........‘. XVia 2 20-50 .. ..
E13 20
ILWVILXV 8 .. .0 i us
I 3 20-60 .. ..
20
XIIT ¢ NI R
Cost Accounting......... VI XV 4 .. .. 10-70
2c50, Ec7g 30
Accounting .. ... Siseaot VI-A (B) 3
VI-A (A) 46 Summer 20-!0
Corpurnte Organization. . ‘v Iy, XV 3 30-60
Ec23, b0
Cor; g!f"auon Finance. . ... VII, XV 8 .. .. 3060
c
Business Law........,.VIIs, XIII-A, XV 4 20-40 ., .,
Ecb67, Ec37
Business Law........ .o VIL, XV 4 .. .. 2040
Ect0
Business Law........... VII3 XV AR s ve BT
Ectil
Statistics . Vi, XV 8 L. .0 020
Fc23, or Pedd, FEcso, 30
Ec37
Business Management. ... VH: XV A rlers 5 e
Ec23, Ec57, Ecan NIII-A LE N Pzt .
B“I;’:”E',‘-'["'; \lnnagemcntA . VI, XV 4 30-60
cil)
Busi:]?ess Management. ... VII; XV 4 .. .. 80-60
c71
Buﬁir%ess Management. ... VII;, XV (N +
e

Term and Hours of
Exercise and Preparalion

ENGLISH AND HISTORY

Term and Hours of
Lxercise and Preparation

Subject and Preparation Taken by

BugURh L e
Em‘,‘hqh and ihsto:y o ues All courses

English unrl History. ..., . All courses
English and History,,.... All courses

XIII-A (Sp.)

Year 1Ist 2d
Term Tem

Summer 30-30
30~

B0 % o

1 .... 80580
R

38d
Term
30-40
30-40
30-45

20-50

20-40

201

Instructor
in Charge

Dewey
Tucker
Doten

Shugrue

Shugrue

Armstrong

Armstrong

. Haussermann

Haussermann

20-40Haussermann

30-45
30-60

20-25

Term

80-50

Special Composition. .

English and History,....
English and History.. ...
English and History.. ... .

. As required

All courses
All courses
All courses

2
2

BOLBHOR R NG
GG HO=B0IS SN

except VI-A (A)2
VI-A

English. . ... AR AR XV
(Not openn to students
below the third year)

Report Writing, ..,..... . XVa
(Not open to students XV,

below the third year) %\':. XV;
3

Summer 30-50
i we 40=00
3 30-30

8 .. .. 80-30
4

., f).

30-30

Dewey

Schell
Freeland
Schell
Freeland
Schell
Freeland
Schell
Freeland

Instructor
in Charge
Robinson
Robinson
Robinson
Seaver
Rogers
Rogers
Rogers

Rogers

Prescott
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GENERAL STUDIES — GS1- GS99

Term and Honrs of

) Exercise and Preparalion Instructor
Na, Subject and Preparation Taken by Year 1Ist 2d 8d in Charge
. Term Term Term
(81  History of Science. ..... 4 LI VR T TR e e Tyler
GS2 History of Science....... 3,4 .. .. 30-30 .. .. Tyler
GS3  International Law and
American Foreign Policy 8,4 i . 2040 .. e Tryon
GS4  Business and Patent Law  All courses ex-
cept IV3
,4 .. .. .. .. 30-30Haussermann
IVy (required) 4 .. .. .. .. 80-30
GS5 Peychology.......co0uus 3,4 .. .. 3030 .. .. Stone
G520 Polmcal and Social I'rub-
..... 8,4 80-30 .. .. . e Doten
GS22 Marketmg Methoda. ... .. 3,4 B80-80 .. .. v 45 Freeland
G523 Prﬁdgitwn Methods. 54 .. .. 3080 .. .. Schell
C
GS25 Investment Finance..... 8,4 .. .. 8030 .... Shugrue
G526 Banking and Finance.. ... 8,4 .. .. .... 380-30 Shugrue
oas
GS27 Economics of Corporations 8,4 .. .. .. .. 80-80 Armstrong

EcB1
GS38 Christianity and the Social
Order 8,4 .. .. 80-30 .. .. Sutherland

GS39 Literary Study of the Bible' 8,4 80-30 .., . .0 ee Seaver
G540 Er}ghsh (Contemporary
......... 8,4 30-30 .. .. .. s Rogers
G541 Enf!mh (Contemporary
nglish Literature)..... 5,4 .. .. 80-30 ,, .. Rogers
GS42 Eghsh (Contempora:
uropean Literature) ., 8,4 .. .. ... 80-30 Rogers
GS43 English (American Liter-
T S R T L A 88 ..ien se ex 80=80 Rogers
(GS44°1 English (Committee W ork) VI-A (B) 8, 4, (3 2040 S LT TFuller
(5442 English (Business English) VI-A (4) Gl s wer HR0A0 Ny
v (B)Op. 24 .. .. oo .. 20-40
VEAGAY OpBG = b P00, Lyman
(GS44°3 The Development of
Wl oS R O A Vv (B) 8 Suminer 20-40
V. (B) 4 Summer 30-30
. \ (B)Op.2 G Summer 30-30 Lyman
(GS44°'4 English (Contemporary H
Literat u"!)............ v (.’EeUpl - Fasf, ve «e  20-40 Prescott
v (B) & 5 s av va o 200
GS45 ArJV'mced‘ English Com-
DOSIEION el utels ol eria nnin 8,4 30-30 30-30 Caopithorne
G846 Public Speaking. - Vi I 30- 30 .. .. Copithorne
GS47 Informal Public S eakmg Bl oilge ves ea BORE0 Pearson
GS48  Appreciation of Music, 8,4 30-30 Vit Roberts
GS49  Development of Music, . B4 i e 30-30 .. .. Roberts
GS50 The Tine Arts in Modera
| S b s §id .o Luae 80-80 Seaver
GS51 Roosevelt and his Times. 8,4 .. .. B0-80 .. . Pearson
GS52 Lincoln and the Period of
the Civil War........ 3,4 80-30 .. .. .l e Pearson
GS53 Industrial History of the
United States. e 4 . o0 ..o 30-30 Faulkner
GS55 The Human Factor in
Business. . . ...... hiatere 8,4 .. .. 30-30 .. .. Robinson
GS56 Engineering Publicity, . [ 117 Ll R AR T 30-30 Robinson
GS57 The Technique of the Fssay
and the Short Story. . 3,4 sa o  B0-80 Prescott
GS58 Choral Singing. .. ..o..... 3,4 n in three terms
gistration for 3d term only
Townsend
GS69 The Social Probleins af
Philosophy . ... . 5,4 80-30 .. .. .. .. Robinson
GS60 Physical Geology . \
Not open to cours II| IX-A,XI,XI13,4 30-30 .. .. .. .. Shimer

GS61  Geology, Historical.. .. ... y
Not apen to courses I, ITI, IX-A XIXIT 8 .. .. 30-30 .. .. Shimer
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Term and Hours of
Exercise and Preparation Instruclor
No. Subject ond Preparation Tuken by YVear Ist 2d $d in Charge
£ Term Term Term
G564 Organic Evolution, .. .. i Bd L wx o 80-80 Shimer
IX»A 3 AT R o
G865 Sog:(t}t{. nnd Mussc 3 50-80" .. ws aelan Barss
G866 Descnptwc t\stmnumy o a4 23-87 Goodwin
IX-A 8 0L (28587

G887 Meteralogy. ..o vvvnnann ACATS 58 b8

8012, 8013
GS71 Principles of Biology and

Heredity..... - e - Bigelow
GS72 Industrial Aspects of Bac-

teriology . cennavaiai b ars v s 20 Horwood
G873 Sanitary Science and Pub-

lic Health. Not open to

studentsin I;,IVe, VII,XI N 7 P o {0 Prescott
GS756 Physiology and !'Imbryolugy

of Reproduction . e S s 2 0= Bunker
G876  History of l’h1lu~cph e { W s ae A30=80 Wiener
GS79 ring C stry .. . 30-30 ) 30-30 Gill
GS821 ch . ot B0-30" .. o ve wa Langlay

GS822 French ihe A Ny, s Langley
GS823 ich . . I O Langley
'822

GSB831 Satia i 30+ . A o Langley
L62 ’J or L.633

G5832 French. M L 5 Langley
GSH31

G5833 French....... o g . 0~ Langley
(5832

GS911 German. ........ V g BE e R Vogel
L213, or 1223

GS912 German. .. vvesssesssnns » . 80-30 .. .. Vogel
GS911 ,

GB80813 German. e ws B0 Vogel
G922

GS022 German. ccovvavsasnrons 3,4 . 30-30 .. .. Vogel
L213

GS023 German. .. ceovvcransnan 3,4 .. diohe Vogel
GS922

GS041 German, .o vvovanassinns 3,4 - v AT Vogel
1213 !

GS942 Germanl 85,4 . 30-30 e Voge

G5943 German‘............... 8,4 e ey B - Vogel

G5042

G898 Military History and Pohcy )
of the United States. . 3,4 - i HE Phisterer

MODERN LANGUAGES

Term and Honrs of
Exercise and Preparalion Insiructor
Subfect and Preparalion Taken by Year Ist 24 3d in Charge

; Term Term Term

German (Elementary) . ... (Elective) 80601 .. .. e Vogel
German (Eiemeutury%. «vs (Elective) e ear BO=00 S Voyel
German (Elementary). ... (Elective) LR s Tt i1 Vogel
40~60 .. .2 ev e Vogel
i we 40=80" .. L, Vogel

2
2
[0 e ey 40-60 Vogel
Elementary) . ... CARIXA TG,
XIv 2 40-40 il Vogel
3
2
3

German (Elementary). ..

German (Eleme;xtnr)’§ el
German %Elemcma:y et

Jerman

XII 4040 . wv Gl e
German (Elementary). ... V, IX-A, IX-C,

X1V b e g D i Vogel
XII ) A6




MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Exercise and Preparalion Instructor
Subject and Preparalion Taken by Year 1Ist 2d 8d in Charge

Term Term Term
German Elementary). ... V, IX-A, IX.C,
XIV B ot gl At mes ) O
XII {2 R R (1 () Vogel
German (Elementary), ..., VI, VIILLXV; 8 30- e R Vogel
German (Elementary). ... VII|VIILXV, 2 ., .. bt 8
German (Elementary). ... VILLVIII,LXVa 8 .. .. .. .. 30-30 Vogel
German (Intermediate) ... (Elective) PR e Vogel

113
German (Intermediate) ... (Elective) G i (s K Vogel
Geligmn (Intermediate) . . . (Elective) HO S L Vogel

German (Intermediate) ... X ey Vogel
L113 or L123
GCII:T;H] (Intermediate), ., X s A 73 Vogel
201

German (Intermediate) . . . X 08 S | o Vogel

German (Intermed ate) ... V, IX-A, IX-C
X1V \‘ 1
ge

XII
German (Intermediate)... V, IX-A, IX-C,
‘(IV

22 40-40
German (Intermediate) . .V, VII, IX-A,
IX-C, XIV

XII L e
German (Intermediate) .., VIL,VIII,XV; CraE BT Vogel
German (Intermedaite) ... VII,VIILXV. 8 .. .. - Sl Vogel
German (Intermediate) . . . VII|.\"11[.XV; W Bl an RS B0 Vogel
German (Advanced) (Elective) 3 OO | aTO Vogel
L213 or L223
German (Advanced) (Elective) 8,4 .. .. s Vogel
L213, or L223
German (Advanced) (Elective) 3,4 na e el e Vogel
L213 or L223
German ( ['echnical) X 2 Tean A T Vogel
German (Technical X 2 e 4 Srbig Vogel
German (Technical X S e e Vogel
German (Advanced) (Elective) M - ifal e Vogel
L213, or L223
German (Advanced) (Elective) S 200 Vogel

Vogel

2

3

2 o 0 e

3 .. .. 4040 .. .. Vogel
2

3

]

German (Intermediate) .. Elective (Aero.
< G - FTH IO Y ) Vogel

Eng (¢ 3 - b Vogel
German (Intermediate) .. E lectwe (Aero.

‘an) (€ Srhrm o Vogel
French (Aero) ..o vvvens Aero. Eng. Lo e o0 - T e Langley
French (Aero.). ... Aero. Eng. G T i Langley
French (Elementary) . = et 3oy ol i Langley
French EFlemenmry il Langley
French (Elementary A Bk et Langley
Prenclha(lntarrncdiate) R e eyl e Langley

Lng.
German (Intermediate) .. Elective (Aero.

6
Frirbc_)hl (Intermediate) . . .. e i) Rl Langley
French (Intermediate). ... O O A | Langley
L622
Pri%g?l} (Intermediate). ... = meertd | sndi ) Langley
Freréal (Intermediate) . .. (XL ) L b Langley
French (Intermediate), ... sallie e waile Langley
L6832

French EEIcmentsr}'g Sialear o e Langley
Frti:nch Elementary, SERN siat a Langley

671
French (Elementary) RGN s Langley
L672




SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation
No. Subject and Preparalion Taoken by Year 11
erm Term Term

L681 French (Elementary)..... V. IX-A. I1X-C,
1 2 40-40
X 40-40
L0682 French (Elementary),..,. V, IX-A, IX. C
L681 X1V 2 4040
XII 8 40-40
1.683 French (Elementary)...., V, IX-A, IX-C,
L682 XiV 7 IR 40-40
XII1, i Rl Ay L )
L69) French gElcmentnry) ..... VII;.\d IILXVs 8 380-30 .. .. .. ..
L6p2 F‘rgm.h Elementary)..... VIIL,VIIIL,XV, 2 .. .. 30-30
L603 Frir;,ch (Elementary) ... .. VIL,VIILXV; 8 .. .. .. .. 30-30
L711 French (Advanced)....... IVy 2 20-30
L0623 or L
L712 Fri:}rci'nl (Advanced)...... vy 2 .. .. 2030
L811 Spanish %T'Ilementaryg.. o) EElective) 8,4 30-060 .. ..
Elementary)..... (Elective) 8,4 .. .. 80-060

L812 Spf,ﬂilslh
L813 Spﬁgilséj (Elementary)..... (Elective) 8,4 .. .. ., .. 80-60

MATHEMATICS

Term and Howurs of
Exercise and Preparation
No. Subfect and Preparation Taken by  Year 1st 8d
Term Tem Term

MI10 Trigonometry... ........ XIII-A Sp. Summer 30-60
M1l Calculus and Analytic
Geometry . ..o.ovveasnes All courses 1 3060 .i oo +e s

M1, M2, M3, M4
Mi12 Calculus 3nd  Analytic

Geflmet.ry ............. All courses 1 .. .. 80-60
M13 Caleulus and Analytic

(}?‘vleo;letry .......... ..+ All courses 1 4o ia o ae 80-80

1

Mi4 Caloulus......'coiuiveans XIII-A Sp. Summer 30-60
Mi15 SlideRule.............. (Elective) Four Exercises
M21 Calculus....ciiavvasaoes All courses

M13 except IVy 2 3060 i «0 os e
M22 Calculus and Differential

Equations. .....«o0u0s courses

. M21 : except vV, Vil .. .. 8060 .. ..
M23 Differential Equations. ... All courses

M22 exce t 1Vy, V.

1.4 (A, vit,
) VI A (A) 8 Summer 30-60

M28 Theory of Probability and

ﬂf;h"d of Least Squares IX-C 4 20-20 i o0 we b
M27°1 Suﬁ% ...... Cersiaaanes (Elective) 30-60
M27'2 Kinematics. .....oounses (Elective) e ows B80-60 .. ..
M273 Dyﬁazni.\ics ............... (Elective) iallial e ve  S0=80
M35 Differential Equnhlom of

Electricity.....ovvu0e 8 80-60 .. .. s ss

M23 " VIA (B) 8 .., .. 30-60

VI-A (A) 3 30-60 .., ..

M36'1 Advanced Caleulus and

Differential Equations,, VIII, IX.C 8 30-60

M22

M86'2 Advanced Calculus and
Differential Equations.. VIII, IX.C 3 .... 80-60
M36 or M35

2056

Inslruclor
in Charge

Langley
Langley

Langley
Langley
Langley

Langley
Langley
Langley

Langley
Langley

Langley

Tustrucior
in Charge

Tyler
Bailey

George

Woods

Bartlett

Phillips

Bartlett
Taylor
Taylor
Taylor

Moore

Woods

Woods
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Term and Howurs of
Exercise and Preparation Instruclor
No. Subfect and Preparalion Taken by Year Ist 2d 8d in Charge
Term Tem Term
M36'3 Advanced Caleulus and
Dﬂ'f( rential Equations. . VIII, IX-C
by or M35
M4l Apgdualmm of Calculus... X, X-B

] 30-60 Woods
4
M43'1 Theoretical Aeronautics. ., IX-C 4 30-60
: e
4

30-60 .. .+ .. .. Hitchecock

e us Moore
M43'2 Theoretical Aeronautics... IX-C 30-60 .. .. Moore
M43‘8 Theoretical Aeronautics. .. IX-C 55 =10 Moore
M45'1 Fourier's Series; LaPlace's
Coeflicients , .,
M45'2 Fourier's Series: LaPlace’s
Coefficients (Elective) . e 20-60 Wiener
M45'3 Fourier's Series; LaPlace’s
Coeffici vonese (Elective) S ve we; 20 Wiener
M50 Applications of Mathe-
matics to Chemistry, . .. (Elective) G .. .0 8000 ... Hitchecock

M22
MB4'2 Mathematical Laboratory. IX-B, IX.C 4 . 20-40 Douglass
(Elective) 8,4,G . 20-40 .. ..
M54'3 Mathematical Laboratory. 1X-B, IX-C 4 eian Douglass
M22 (Llechve) 3,4G .. . b Gies
MB6'2 Theory of Functions...... (Elective) . 20-60 Rutledge
M56'8 Theory of Functions . .... (E ]LLtlvc) e Rutladge
M67 Theory of the Gyroscope . I1 (0. D
II (T. Bl aenl e o Phillips
M60  Vector Analysis.......... (Elective) I Al Zeldin
M62 Modern Algebra......... (hlectwei Ao T - Rutledge

Wiener

M63'1 iigher Geometry. . . (Elective oods
M63:2 Higher Geometry........ (Elective O Woods
M63'3 Higher Geometry .., ..... (Elective) T L R Woods
M64:1 Modern A:mlym. yie (Elective) S e Woods
M64'2 Modern Analysis........ (Elective) i . Bt A Woods
M64:'3 Modern Analysls (Elective) o 1 = TR Woods
M65°1 Analytical Mechanics,. ... (Elective) X .
M65'2 Analytical Mechanics.. ... (Elective)
M65'3 Analytical Mechanics.. ... (Elective) S }
M638 Thermodynamics (Elective) i - 8 Phillips
M6B9 Statistical Mechanics..... (Elective) ‘ -t Phillips
M70 uantum Theory .« (Elective) a i Phillips
M71'1 Mathematics of Invest- )

PG el e o P T it (Elective) e Uaesl Rl s Taylor
M71'2 Mathematics of Invest- i

ments. .. (Elective) ST Bl i Taylor
M71'3 Mathematics ~of S

IRBOEE 5 s ain e e . (Elective) Taylor
M72 Differential Equatiuna .o Army Ord. Surnmur 220 hours Phillips
M73°'1 Rigid Dynamics. ........ XHI A 40 ML Moore
M73'2 Rigid Dynamics. ......0. 1 e Moore
M73'3 Rigid Dynamics aiaate e Carer L O0=00 Moore
M74 Exterior Ballistics . D. D000 e e s Phillips
M75 Bomb Sights. 5 i e el wees - S0=80 Phillips
M77 Vector Analysis ,....... VI-C i as A e cene s <O0T00
M80 Methods in Teaching Junior

High School Mathematics Summer 30-80 Woods
M81 Methodsin Teaching Senior 3

High School Mathematics Summer 30-90 “Woods

HYGIENE

Term and Howrs of
Exercise and Preparalion Instruclor
Subject and Preparation Taken by Year 1st 2d 8d sn Charge
Term Term Term
Physical Training........ All courses 1 100 .. .. «o «» McCarthy
Physical Training........ All courses L i e 2050 .. .. 'McCarthy
Physical Training........ All courses 1 .. .. .. .. 10-0 McCarthy




No.
MS11

MS512
MS13

MS21

M822
MS23

MS311
MS312
MS313

MS3a21
MS322
MS323
MS331
MS332
MS333
MS341
ME342
MB5343
M5351
MS352
M8353
MS411
MS5412
MS413
M3421

MS422
MsS423

SUBJECTS OF INSTRUCTION

MILITARY SCIENCE AND TACTICS

Subject and Preparation

Military Science. .......

Military Science. .
Military Science. ...

Military Science

Military Science. .
Military Science........

Advanced Coast Artillery
Advanced Coast Artillery
Advanced Coast Artillery

Advanced Engineering. . .
Advanced Engineering. . .
Advanced Enginecring. . .
Advanced Signal Corps. .
Advanced Signal Corps. .
Advanced Cugnnl Corps. .
Advanced Ordnance . ...

Advanced Ordnance . ...

Advanced Urdnance. ....
Advanced Air Servic
Advanced Air Service,
Advanced Air Service. . ..
Advanced Coast Artillery

Advanced Coast Artillery
Advanced Coast Artillery

Advanced Engineering.. .
Advanced Engineering. . .
Advanced Engineering. .

Advanced Signal Corps.
Advanced Signal (‘urpa
Advanced Signal Lurp:
Advanced Ordnance. ,

Advanced Ordnance. .
Advanced Ordnance. .
Advanced Air Service.
Advanced Air Service, ...
Advanced Air Service. ...

Taken by

All courses

. All courses

All courses
All courses

All courses

All courses
except VI-A(A)
VI-A (A)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective;
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

(Elective)
(Elective)

. (Elective)

(Elective)
(Elective)
(Elective)

(Elective)
(Elective)

(I lective)
(Elective)
. (Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

. (Elective)

(Elective)
(Elective)

Year

Term ond Hours of
Exercise and Prrpamg;n

Ist
Tem Term
1, 0=20 coine we s

T Ui BO=T00" i e

) R A ) 0-0
30

2 0-0 o ai oo o

40

A Vs 80200 s s

2 e 30-0

8 ‘Summer 30- 0

$ 10=107 STl EE A

10
B0 s 10RI0 G
10

F Y 10-10
10

SR 10580100 e el e

$ ... 10-20 ., ..

B Goae aa, vae 0=80

$ 10-200 .. s s i

s .. .. 10-20 .. ..

I A e 10 20

8 Cov. by

Inst. Courses
8 . Cov. by
Inst. courses.

| R 1

3 10-30 .. os e e

$ ... 10-20 ., ..

8 il waian o 10280

4 10-10 .. .o oo ao

& e 10=10. . ow

10

N aave e w1010
10

4 10-20 F

¢ .. .. 10-20

el = 10-20

: 30-60 (0 281)

4 (li‘233) 30-00

4 1020 .. .. e .s

4 o .0 10- i

& aaa, by e A06R0

4 10-20 .. .. . .

4 ., .. 10-20 ..

& i sdao 16220

207

Instructor
in Charge

Levy

Heath
Ottosen

Ogden
Levy
Ottosen
Ottosen
Ottosen
Ottosen

Levy
Levy
Levy
Heath
Heath
Heath
Bandholtz

Bandholt

Bandholtz
Gilkeson
Gilkeson
Gilkeson
Ottosen

Ottosen
Ottosen

Levy
Levy

Levy
Heath
Heath
Heath

Bandholtz
Bandholtz
Bandholtz
Gilkeson
Gilkeson
Gilkeson
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LABORATORY FEES.

The Eu!luwin% Laboratory Fees will become effective on and after October 1, 1924.
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 fifth week of any term.

CIVIL ENGINEERING

Subject Fee
0. Subject Each Term
1:31 Testing of HIghWAY MELERIa1S 0 i it e sm i s s st v s $3.00

MECHANICAL ENGINEERING

Subject Fee
No. Subject Each Term
2:34 1S e T AT B DT e ool ) $20.00
o I S T 0 TR g5 M A W A S D O Oy 0 14.00
R ORI T 0T CY 7T E R 0700 YT A AR O s NI e S 4.00
2:352 Testing Materials Laboratory., . ....oviiieiiiinrerinnensons 4 Fiteys 4.00
2'36 Testing Materials Laboratory ., . .. ...ooeeneers.ns PR P O S5 4.00
2306 Teating Materials LADOTALOTY . v .« v vvisiss sasiasesnas s s ssessssmesss 4.00
2'37 Teating Matetials Laboratory . .« « v oveaiiiiasas e ssinessinsssasss 4.00
2'38 Eeating Matanald RaBOrAtoTg . v v i i s e sl s e A e 6.00
G R T T e G e L b e R 4.00

2:568 Aero Engine Laboratory 6.00
2.660 Aero Engine Laboratory 18.00
2'602 Engineering Laboratory 4,00
2'603 Engineering Laboratory, . .... 4.00
2'604 Engineering Laboratory. 12.00
2'6056 Engineering Laboratory. 8.00
2606 Engineering Laboratory, . . 4.00
R LT L B T P e P e 2.00
2008  Eangineering LADOratOry . . viues s vt s intsasenssssissns neiees 8.00
261 T D o o s P e e s e 8.00
CAL B R T BT T T B e o e e R s s e e s R 8.00
210121 Engineerihg LD ra oy v R 4 4.00
2018 Engineering Laboratory v e o erenenennenesnsssssnsesssesseses 4.00
2'614 Engineering Laboratory............, RN 1 L BT Dol s W I il 1 4.00
262 Engineering Laboratory. ... ..eeesierenneesonceeesanerrrnns v 8.00
2'621 En?'ineering |55 510 ¢80 U s A e L R S S 4.00
2168110 ReTVIEetUUON LABOTAIOTY L 1o v v eain siocs/asinind/ats st la)alaieis ) o ATseainia s i 4,00
LG T L L e S e s B e 5 e T el 8.00
210881 CAULOMOtIVE LRDOTAYOTY sivis daivrenieinsieatesintiatara s als ol ose d s s iare s rs 4 lets oetare 6.00
Pl O L T e e T e i e 12.00
21638 Motor-Vehlale Tagting: o bl by i e et e e S 16.00
264 Eng‘ineerin%{nnd Hydraulic Labotatory . o vuvvi s inisinetessnsesenann 6.00
265  Steam and Hydraulic Laboratory, ... ... ovoervnonnninn, 8.00
2'66 g B e o s L S 8.00
2'69 Dext e o AT 1 et s eis e e ceals 4,00
27662 Heat Treatment........... N 6.00
27563 Heat Troatment. . ... ouuvssesasensssmneeenssssosssssssssssssssns 8.00
2'7565 Heat Treatment and Metallography . .o vvuevnsvneneinensssrnensssens 4,00
280  Forging, .. 10.00
2801 Forging. . 5.00




Subject
N

Q,
2:802
2'81
252

2'83
2'831
2'832

2'84
2'86
287
2'871
2'88
2'89

R

W o
SO COO
AN —=—O
- -

oD
=5
el

Subject

0.
322
323
331

332
341
3'411

3412
3'42
3421

361

Subject
No.
5.01
502
503

508
510
5101
512
5121
613
5131
614
41

1
1
1
1

Goa o
Sc o
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MECHANICAL ENGINEERING— Continued

Fee
Subfect Each Term
Porging $5.00
Forging 4.00
Foundry. .. ey 8.00
Foundry..... eI ey IR, SO0 Sl o (R L S e (1 4.00
O D e Ny (e e et To EotoL3 T et rh aiceNes e e ok e TR Yo bR . 6.00
ol b L e o e N o (e 72 e SR Y ko ST e e S ) 4,00
LS B T P Sit e e 6.00
Y S T SO W DT b s oh e {8 St e a0 it Tk fe AL e a e ekl 6.00
Vige A B R ChEWORIEL- Lo stril e Vet e dfaoma G R A i e B Y ¥ 4,00
N T e T o e e e e S T A i 3.00
b L T o A e S S SRS Viorvelabane o e e ibiae ] 6.00
L T T DN o e L T S CH e T A e T e 8.00
e T T N ey S T e ey e S o LS e el e 6.00
Machine Tool Work, ............ ER A b PO S R 3.00
b I N o) S e e A IR R it eyt U e R o B e 3.00
e L s e ) s e e ST A P R EEE R E e S b e 6.00
Vise and Bench and Machine Tool Work.....oivoviviiiiiniiiias o1 6.00
Vise and Bench and Machine Tool Work. . ... ...ooiiiuiiiniiiaiiiians 4,00
MO8 EOO LW Ot ori v s e hiav alaiers faZefubaiataluin v oarenele el v e s ST S 4.00
MACHINE IOl WOTIE </ s s e iota b fnaiits s e ave farksid i o Sabeatirdrers ot 4.00

MINING ENGINEERING AND METALLURGY -

ee
Subject Each Term
O e D rCNRI NG LR DOTRYOIN | cats s scals sl s s afotorey slaralia s 5 dhetalallots o tulaiat s oL et wca e o $7.00
{0 T T T T i i S RO R v 2.00
PR AR = T ATt o rere A ST Ay e a rara e B B ey B e TR o2y 7.00
Fire Assaying and Metallurgical Laboratory. .....iiveerviasensiinsns 4.00
Metallurgy: Léopg}cr and Lead. . vovevvinias SRR S0 T . 6.50
Metallurey Conpar and et i i i aste s v st bretoria be s aa asts 3.00
Metallurgy i Copper AT LBRA . 5 1 sie vt.s v irie e 0 fiaiele viiondie st a8 e stbre 8 ol pit 2.50
Metallurgy: Goﬂ)and Bl aran R ey o OO Bt encia R PR 4 4,50
Meatallurgy: Gold and BilVar. o\ ce vt v s ansesssnenesssessnsesses 2.00
Metallography eevsuves VO NCA G S A ORI A o OO 12,00

CHEMISTRY

Fee
. Subject Each Term
Chemistry, . ....... Seh T S LA LE A L ar L e Sl e I S T $2.00
(e D e e S e S S ol st A et AT e WL i T 2.00
(T N A s B S Y H AT 6 Hb RS T B O LT MG S A B A . 2,00
Preparation of Inorganic Compounds. . ....us v vrsvsnsssrsvrnsers 3.00
8\1111?.ut1\'e L e e G O T R DR ST O D GO A R e R P ; 9.00
ualitative Analysis. . ....... R o e i TS N 1 e 2 P 5.00
A A PR AR A Y RIE o e e e e e el 5.00
b A T T R B A s Prrt P T e 3.00
L A L L T Y B B e e e e U S 4,560
uantitative Analvels s il un vl diaiin e b i hhe o s ol s aeete aihls en bod 3.50
uantitative Analysis,.............. it N T T AR L R 4.60
uantitative Analysis. ........ N T B e X BT e T L0 o N i R 3.50
Analvbical CHEMIRETV . oo S o s st e eyl sy il womin s o e sne ‘ 2.50
Qualitative Analysis of Rare Metals. . ...oet vuveerrinrnrsonnenssnes 6.00
Methods of Electrochemical Analysis . . . . ..vussseressirnons fratariale 3.00
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Subject
No.
520
521
522

525
5251
526

529
530
531
532
5342
536

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CHEMISTRY— Continued

Fee
Subject Each Term
Water SUpplies. . . v« ovaereesceriiiian s it $1.50
Industrial Water Analysis. .. ...... 2.00
Water Supplies and Waste Disposal 1.00
Chemistry of FOOdS, . ..« cvuieeneuiiianiinareanaiaaitiininnnses 4.00
Chemistry of Foods . . .. vvveiiseneiniraiiinirnieanece i 2.00
Food Analysis, Advanced........ Wi S LR TUE e T e o TT Oo i 2.60
Optical Methods in Chemical Analysis. .. ....oviiecriiiiiiiianreries 1.50
Proximate Technical Analysis. ... .. .o, £.00
LT T L I S U eI S IR I R F Ot SO 1.00
Gas Analysis I, .o ouuuvennnnerematioiius szttt 1.50
Applied Chemistry P T 1.00
Testing of Oils..... 1.50
Testingof Oils. ......... i : 1.50
Chemistry of Road Materials. .. .. 2.00
Special Methods and Instruments : 1.50
Metallography L. .. ... N L e, Bl et o i b 4.00
Metallography I=A . .. .coiiiiiinirne s ianareiin N 4.00
Heat Treatmeat and Metallography . 14.00
Advanced Organic Laboratory Practice. ... .......cooviiiiiiinnnenens 4.00
Advanced Organic Laboratory BE G UG8 201 s | LiWor s farv tecesacs oI o o] 4,00
Organic Qualitative Analysis. . ... .oovivneriiiniin it Al 3.50
Organic uplitative ADALYBIS . <« oo sdi dhsuliias sarvssaiasis /s bisiaieniie . 3.50
Organic Chemical Laboratory. .. .. .coooeiniiiiiiineiiiiiiin 3.50
Organic Chemical Laboratory. .. .....ooiuereeiiiiiiiiiinnaacainy 4.50
Organic Chemical Luboratory. .. ............ e e Tty caleT e 3.50
Organic Chemical Laboratory . . ... ............ A oreads e o 7.00
Organic Chemical Laboratory. .. .....oovierneerioareinenreess 4.50
Organic Chemical Laboratory .. ......ooiiiiiieniaieisnrine: 4 2.00
Organic Chemical Laboratory .. .o oooovviiiiiiiiiriieieaiiien: 3.50
Chemical Principles T... vt coueniiinnnisvinsuarsnnninianesiaisns 1.00
Chemical Principles T....o.iiuiiiiiiiiiiiiiiii e s 1.00
Chemical Principles I, .. ...couiuiiiiiiiiiiiiiiiiiiiieciin Al 1.00
Chemical Principles I. .. ..o voiiiiiniiinniiiiiiiiiiiiniinissan 1.00
Research Problem . ... cocvuoniionrvierassstaiosrsiasateiiinarinses 8.00

ELECTRICAL ENGINEERING "

e
. Subject . Each Term
Communication Electrical Laboratory . .......ovoiiirciininniee.s $0.00
Communication Electrical Laboratory. .. ........oieriiirareeaanneas 9.00
Communication Electrical Laboratory .. ... ooveveriiiiariiiaeeeis 4.00
Electric CIreuits. ¢ o b v vseeruuianiemiiseseummuannisenasosasnsose 9.00
Electrical Engineering Lavoratory .00
Electrical Engineering Laboratory 5.00
Electrical Engineering Laboratory 9.00
Electrical Engineering Laboratory 4.60
Electrical Engineering Laboratory 4.50
E]ectrical Engineering Laboratory .00
Electrical Engineering Laboratory . 4.50
Electrical Engineering Laboratory. ... 4.50
Electrical Engineering Laboratory 12.00
Electrical Engineering Laboratory 4.00
5.00

Electrical E:\gineering ] aboratory




Stbfect
No

(2
6'75
676
6'76a
6'76b
677
678
650

2z o0
(-~ ance
25 B2 ¥

Subject

SN ga
%
=
2

A
BB RD
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ELECTRICAL ENGINEERING — Continued

Fee

Subfect Each Term
Electrical Enmneermg iR DOTA DR sty v/oly o s asaatsilare ara erviiatd T i ey o 2 H
Electrical Engineering Laboratory........ A AL TaTe (s e\ sy oa 5.00
Electrical Engineering Laboratory. ......... R P T I L SR e 4 9.00
Electrical Engmeermg LADOrAtORS o viee bie by Vatetsla s AT IO HRCe] 4.50
Electrical Engineering Laboratory......oovvrevrrrenrricensicansnss ¥ 4.50
Electrical Engineering Laboratory........... AR N e R e 6.00
Electrical Engineering Laboratory. .. ...cocviieiiiiiiiiiinens u.00
Electrical Engineering Laboratory...... VaTati FiriaE Ay cents a laborstory hour
Electrical Engineering Laboratory...........ociiiins T L L L 7.00
Electrical Engineering Laboratory...........cooiiauey S DO OO i 4,00
Electrical Engineering Laboratory. ....................... SO 6.00
Electrical Engineering Laboratory. . ....ovviiiiiiniiiianss R R . 2.00
Electrical Engineering Laboratory, .............. B e . 4.00
Electrical Engineering Laboratory.... ....... R A o W 6.00
Electrical Engineering Laboratory. ..... e ety ST 6.00
Electrical Engineering Laboratory. , Ciaeriaaereaanes 4.00
Electrical Engineering Laboratory. ....vveeerrivarirannins a0 oo 4.50
Electrical Testing. . ...oovveiiviss . 80 cents a laboratory hour
Electrical Engineering Lnbnmtary. . 80 cents a laboratory hour

BIOLOGY AND PUBLIC HEALTH

Subject
General Biology .
Elements of Blulos,) .................
Botany, Cryptogamic
Zoology, Invertebrate: . i v iiiiiienaiian siases s esivessevies 2.00
MioroSCOPY OF WABEEE: « o+ i /i e« s vouicsijaassnboiainliianiassindsyneessias 2.00
Anatomy and Histology y 5.00
Anatomy and Histology 5.00
Anatomy and Histology . 5.00
Physiology, General. . .......... 3.00
Physiology, General . . 3.00
Biochcmistry .................................................... 5.00
BIACHOIIELEY 7 i = lete siitils atbvoiivetie ais asiantote 5.00
Biology and Bacteriology . . . ... coiiiiiiii it e e i 2.00
BB ATIOIORY s 1ol ote <t a o ara foainla o) abd aVals g7 e rararsiarevurer o5 lare) ol afbia- /n v i la s 5.00
B LB TR OB u s v ris he o iost s lasbibrahTa b s 4 IACh s a0 e o ad 4 esa fozal /s b o 5.00
Bacteriology, Blements 0f . . v . vviassiisies s vaiiaa e s, 2.00
Bacteriology of Water and Sewage. . ... coviveiiieeaiiiiiiiiiiaiin 2.00
Bacter uJIus,s of Food Supplies . 115y S W T S 2.00
Industrial Microbiology . 4.00
Industrial Microbiology 4.00
Industrial Microbiology 4,00
Public Health Laboratory l'\l'cthmis-. 1in 2.00
Public Health Laboratory Methods. 2.00
Food Fishes........ S Sy P P S A S Xt U S e R 125 3.00
el B Ly s O R e A M o R P e S s T A IS AT 3.00
T'00d FI8HBE. + o vy v v airisnns sinansninssvsdbisusspyomsaaessadiiio, o 3.00
Technology of Fishery Products. . .. T CE T MR 4.00
Technology of Fishery Products. .. .. vuuvanivnareioiaiies STs eI 3.00
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Subject

Subject
No.
12'011
12:012
12013

1203
12°041
12042

12151
12152
12'153

12161
12:162
12'163

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

PHYSICS
ee

Subfect Each Term
Physics. . . $2.00
Physics 2.00
Physics. . 2.00
Physics. . 2.00
Physics, 2.00
Physics. G O G T T OO 0 SO T T T O R T Y DYy 2.00
Acoustics. .. ..... i .00
Heat Measurements d .00
Heat Measurements. g .00

Heat Measurements. ..., .
Photographic Laboratory )
ENMCHTICIERIONT oo oia v mh o s b e s oo 6 Fa 6 s e e

Color Photography...........o0vvvvns o S0
Applied Optics, ...vvvruinens 0%
Nﬁcroscope Theory and Photom:crog-raphy

38 888 888 2133

BSOS S0 RN OHNE Cme

Optical MeaBUTSMBIIE. . o iyoi s e sissiness o ool s i 0
Electricity and Electrical Measurements . . . . ..o oronrroreernnns

Electricity........ H RS D B T T S o ek T SR S e I D0 X

e O o T T b s A e e e B e g

T D B A e e e e e Ry e

B R s L L Lo s e e e 00
LT e Sena T kT S R LR T ol o6 T SR e B R e 6.00
13 TV T L S AT T S e e i S ey s T ot B L 6.00
T B e e L L Dk byt o 4.00
Bleotrachenroa i EaROPaEDITL v iy i st o b rsisirs L sy s et sl b oot o 10,00
Applied Electrochemical Laboratory . .......o.o.o0v0is. I e B VTR ORI 10.00
Electric Furnaces. , ..., SRPATRLa L s o B O Moo S SO ST A T i 6.00
Electrochemistry, Elementa:of. ... ..ot viiviein saian s fiosi s i 4.00
€ P S T it e e ey vy S St Sy I LT 0y P L B Ty SL I T I S upiers 3.00

CHEMICAL ENGINEERING

Fee

Subject Each Term

AR IR Y G e A L N R Yt s vt s beas ' bsifon o o ah p-d borviagaly) Bhat enda £3.50
Chemical Engineering Laboratory . ......c..coivirinereriiiianearrina, 2.00
Applied Colloid Chemical LabBoratoryy .. e« s visnsi oaiiais snsls il 1.00
Applied Colloid Chemical Laboratory.......cvcvivviviiisneeessiiin. 1.00

GEOLOGY
Fee

Subject Each Term
Mineralogy $5.00
Mineralogy . 5.00
Mineralogy 5.00
Mineralogy 6.00
Mineralogy 4.00
Mineralogy 4.00
7 nere el T M R e U T L S R TR e s I SR DR e 4.00
e R T N e e T e b ey 5.00
L ey s )b ) W el O N e s LA S T e 4.00
A R B D N7 rers oo n e e ATy e e e o R Al € oh e A Py e o v 3 e 6.00
D e ) E B Y 3 e T AT B R 8 S S S AT o a0y ey o 6.00
(.00

PO PP RN woc i cais eoviaa aia o 1ot nls 5 s (3784 AT or 5513 RS e et e e el R e s o Y




Subfect
No.
12:211
12212

12°30

12'311
12411
12413
12431
12:432
12'433
12'50

12611
12'512
12522
12'523
12'53

12'60

Subject
o,
13'431
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GEOLOGY — Continued

Fee
Subject Ead: Term
Optical Crystallography . , . . 4.00
Optical Crystallography . ; ; 4.00
O O OB Y3 55/ 11 4570 533t a3 Rt o LB o B B RS A2 b 2.00
Geology . .o v v vvns 3.00
Geolagy. Economic 4.00
Geology, Economic. 3.00
Geology, Economic. 4.00
Geology, Economic. 4.00
Geology, Economic . 4.00
Geology, H:s‘tonan 2.00
Paleontology . . t 2.00
Paleontology . . 2.00
Paleontology........ 5.00
Paleontology . . 5.00
Index Fossils. . 5.00
RH VB ogra Ty i e Vb v 1Tl e b e Vetare B O SO  H 2.00

NAVAL ARCHITECTURE AND MARINE ENGINEERING i
‘ee
. Subject Each Term
Ship Drawing (Modellingonly) .. .....ovvniiiniiirannrins 1, Wi 0.00




INDEX OF SUBJECTS

(With reference to pages containing description)

Subjects Page
Accounting......ovviiiiiiiaaiiiines 143
Acoustice T 126
Aerial Photography........... .. 126
Aerial Propellers. . ............ .. 130
Aerial Transport. ........ .. 130
Aeronautical Engine Cooling . . 83
Aero Engineering Lﬂboratnry 83
Aero Engines. ........ 82
Aeronautical Lnbummry 130
Aeronautical Research. ............. 129
Aeronautical Kesearch Methods i 129,
Aeronautical Seminar ke
Aeropautics: ... .ieivaiann

Air Service, Advanced. . ....

Aircraft Armaments. .......

Aircraft Instruments. . ... ..
Airplane Design. .. ........
Airplane Engine Design

Airplane Structures (. dv.mced) . 128
Airship Theory. con 129
Algebra, .......

Alternating Current Y
Alternating Current Muchmcry and Its
Applications. . ..vvvrserriniiais
Alternating Currents and A. C. Mach, 115
American Literature. .........c000 00 149
Analytical Chemistry .......
Analytical Mechanics, ,......
Anatomy and Histology . ...........
Applications of Mathematics to Chem, 1565
Applied Chemical Ihermmiyn.xmlctz 135
Applied Mechanics. v...75,76,77

"

Applied Optics. . ..... A 128
Appreciation of Music...... coe 149
Architectural History,.............. 98
Architectural Humanities. .......... 99
ABErONOIAY: Vi ah by et o Do i)
Atomic SETUCtUre. . ..o vanecriiinsia 10

Atomistic Theories......... 127, 128
Automatic Machinery . 8

Automotive Design, ... ...
Automotive Engineering. . ,
Automotive Fuels. ......
Automotive Fuel Problem
Automotive Laboratory. .

Bacteriology . . .. ...
Bacteriology of Food Supphes ....... 123
Bacteriology of Water and Sewage ... 123
Banking.....
Ihnklng and Finance.......
Biochemistry . ... ,...v0v0nn
Biological Colloguium. . .. ..
Biology
Blology and Bacteriology, General. .. 122
Biology and Heredity, Principles of ... 150
Biology, History of....... 2

BOmmb S G e s et & bt bk e 100
Botany, Cryptogarru. 1

Bridge Design. .. ..cooveviinaniies 70
Building Comtructm a0

Subjects
Business and Patent Law. .......... 147
Business Law.........c000 t
Business Management, . . .......

Calculus . sty DD
(,.j](.‘lllll‘- nml A‘\n 1]) tic Lreum 'tn‘ 154
, 155

Calculus and Differential Lqu itions
Carburetion, . ..... 4
Central Stations. . ...
Chemical Enginecring. s
Chemical Engineering L! hor
Chemical Library
Chemical Literature
Chemical Principles. ... ....
ChemiBbty: o 5sraainimdh
Chemistry, Applied. . ......
Chemistry, Engineering . .
Chemistry of Dyes. . ....... SR
Chemistryof Fooda. ... ............
Chemistry of Powder and E"if:]()—
sives, i
Chemistry of Plant and A
Chcmutry of Road Mnlen..l.s ........ 104
Choral Singing vie 1l
Christianity and the Social Order. . . . . 148
Coast Artillery, Advanced b 5
Colloidal Chemistry
Collogquium .
Color and Acoustics . oS
Color Photography.................
Communication Electrical Laboratory 114
Comimunication, Elements of . ....... 159
Command, Staff and Tactics. vvy 159
Concrete Research . !
Conduct of Aeronautical Re
Conferences on Current thcrntun in
Physical Chemistry

Constructive Design. . ...

Contemporary Drama

Contemporary English Literature. ... 148
Contemporary European Literature.. 148
Corporation Finance . . ... ....c000v0s 143
Corporate Organization. . . 143
GO ORIOT e e o in b s e el st 135
Cost Accountmg . 143
Crystallography . 1 .. 138
T Gy e 2o D DD BRI e 121
Descriptive Astrononw ........... 150
Descriptive Geometry . o142
Design,....... 09
Design of Automatic Machinery,..... 75

Determination of Chemical Constitu-
tion for Organic Compounds
Development of Music, :
Development of Thou;,ht
Differential Equations.
Differential Equations of .luutnuty

Distillation and Evaporation, . ... . 134
) Ds § - (AR SRR Gl Y g e v 184
Dynamics of Engines. . ........00.0s 78

214




INDEX OF SUBJECTS

Subjfects Page
Dynamics of Aero Engines........ .. 82
Dynamics of 7\1.11111 1es . 78
Dynamo Design. ............, 113
Economic Balance in Chemical Indus-

A S Ly L PR I b0 PR ALt P
Economics of Corporations.
Electric Circuits
Electric Furns me
Electric Rai
DlCLtllL w

ngs .
Eluunhal Communication
113, 114, 115, 116
Electrical Engineering, L.]um:nts of el
Electrical Engineering, E’Hnmples of 111,112
Electrical Engincering Labora-

(35 i e G e e T b 118, 119, 120
Electrical Engineering Seminar . . . 1156
Electric Railways. .. ....o000e.s 113, 1156
Electric Wiring and Lighting of Build-

TRIQE o o h o s i olu s g bl mahiw e bie ateis Nl
Electrical Testing (Advanced)....... 120
Electric Transmission Equipment. . .. 11
Electric ‘Transmission and Distribu-

H10n0f BRergYs oo iy 115
Electricity and Electrical Measuze-

ments. . o ivans 12

Tlcntrm‘hemu.al Analysis
Electrochemical L.Jbomtury
Electrochemistry. .......ovounys
Electromagnetic Wave Propagation. ., 127
Electromagnetic Theory 12
Electron Theory
Electron Apparatus
Elements of Chemical Thmry
Elements of Tensor Caleulus,
Engine Design. .
Engine Testing. ...
lungmecr (:\(‘lvml d}
Engineering Chemistry .
Engineering Geology .
Engineering Laboratory .
Engineering and Hydraulic T
Engineering of Water and
Puarification
Engineering Publicity . . ...
English and History ... ...ooueveye- 4
English (Contemporatry Literature) , 149
English (Committee Work) 149
}-.nglu,h (Business English) . ¢
Enghb
English (Public Speaking)

I'nqhsh Composition (Advanced) . 149
TET T (a L Terh o) Lol 4 i e P S ek 124
VLS LT3 b T e PR D S O e R LTV g8
Eurgpean Civilization 'md ATt (5]
prlosn es I.dbﬂf.ntof\f Nasiveas eLT)
Exterior Ballistics. . s
JCEETACEION' o1s oy iair tieiaisin s s inlair Baeia| bt 134

Fine Arts in Modern Life
Fire Assaying., . ......
Fire Assaying and Met:
Fire Assaying (Advanced)
Fire Protection Engineering. . i
TR COTEUTR o sl o sts varie e s el shia e 123

Food Analysis. . .. 103
Food Fishes. . .. 123
Forging 88
Foundations............ s 0
POUNGLY . os b s e ddle e s nso s e 80

Subjects Page
Fourier’s Series. . .vovvrsortises voos 155
Preehand Drawing. .. ....ooveeoio.on a6
g Trel B U e ST R S lul 152, 1563
Fuels, Combustion and Furnaces. 34

Gasoline Automobile. .. ...
Gas Analysis. . ......... i
Gas Engine Laboratory .
General Chemistry . . ...... o
General Chemistry Lnbomlory ...... 110
General Engineering .. 132
General Engineering Lectures . . .
General Studies. ., ....coo00
General Science . . . ...
Geodesy. . .......
Geological Seminar

Geological Surveying (Advanced). ... 13
R B e o O By o L 38, 139
(;Lulngy of Coal and Petroleum . . 13
Geology of Burope. . . ....ooeveur oe 130
Geology of Materials and Construction 139
Geology of North America, . ........

Geology of Clay, Cement and Building
BHOTIB o ana s ik tais e e e o g a 0 B30 D
Geometrical Optics.
German. ..., - i.: .
Glass, Ceramics and Rcfrnctnma Fiitees l,
Glass Blowing. . . ..o 131
Graphic Statics. . , oo diiiaiey vavge A

Health Education, . ....coeoiivinaas 124
Health Education and Adm\mstxatmn 124
Heat Engineering. .. .. 81, 82
Heat Measurements.
Heat Treatment,
Heat Treatment an Meta]!os’mphy 87, 104
Higher Geometry . .. .. raata

Highway Design,
Highway lranspurtatmn
Historical Geology . . .. cvvues
History of Acronuuucs
History of Chemistry ..
History of Philosophy. ... .
History of Renaissance Art., ,
History of Science. . ......
Human Factor in Business
Hydraulic Engineering. :
Hydraulic and Sanitary Em, ccrmg 72
Hydraulic and Sanitary Design. .. ... 3
Hydraulics 71
Hydrology

Tllumination

Index Foss
Industrial
‘ower
Industrial Aspects of Bacteriology ... 150
Industrial Chemical Laboratory . .... 134
Industrial Chemistry. .. ......oooii 133
Industrial and Social History of the
United Stated . . sz i esssiamri 149
Industrial Hygiene and Sanitation ..., 124
Industrial Microbiology. .. ..c.ovivvee 123
Industrial Organic Chemistry, . 105
Tadustrial Planta. . 0. orr s smesse 88
Industrial Relations. 143
Industrial Stoichiometr 133

Industrial Water Analysis..... 3
Infection and Immunity, . .. ........ 123
Informal Public Speaking: Comtmr.lu.
Reports and Discussions., . 1
Inorganic Chemistry............... 101
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Subjecis Page
Inorganic Compounds, Preparation of 1()1
Interior Ballistics. . . .......c.ocouunn
interuational Law and American For-

OIETLEONOY [0 e v sl alwui v 147
Internal Combustion Engines. f 87
Introduction to Fisheries. . ... 123
Investment Finance, ,..... ’ 148
Lron:andiBtealt = iia s viiiiiiagis 135

Journal Meeting in Organic Chemistry 110

Kinetic Theory and Correlation. .. ... 127
Kinetic Theory of Gases, Liquids and
BSHAE vl Ui e ayien b 108
Landscape Architecture..,.......... 99
Lincoln and the Period of thc Civil War 149
Literary Study of the Bible......... 148
Lucumotlve Engineering. ........... 87
glc of Scientific Inqmry ..... w108
rication and Lubricants. .. ...... 134
Lubncatu n of Aero Engines......... B3
Machine Design....... i 806
Machine Drawing. . . 75,142
Machine Tool Work . 9[).‘.!1
Maintenance and Oper'\tlo .......
Manufacturing Practice......... 115, 117

Manufacturing Processes............
Map Reading and Topngrnphm.ll

Drawing. .. .coo0aes 68
Marine Engineering. . 141
Marine Engine Demgn 141
Marketing Methods......... 147
Materials, . . .. 70
Materials of Lngmeer iy 70
Mathematical Lnbommry 155

Mathematical Theory of Elas ull.).
Principles of
Mathematios:. . ... yuverinns
Mathematics of Investment. .
Mechanical Drawing
Med:amcal Equipment of Buildin
Heating andu\r /entilation 5
Mechanical Equipment of Buildings. . 87

Mechanical Engineering Drawm). ate - ol
Mechanical Laboratory. ., .,.. 91
Mechanics of Engineering, . 78

Mechanics and Theory of Elas
T A s ST R e e e 78

Mechanism of Machine! 75
eaharuemil S S 75
Merchant Shipbuilding : 141
MAEALOSIADRY o s sieininis sanecsiarnmnraa o 95, 104
Metallurgical Caleulations. . . ... .. 95
Metallurgical Plant Dmlgn el U
Metallurgical Plants. . ... o 5
Metallurgy . ..o vonnviine.
Meteorology ... ..., ...
Methods 1n Teaching Junior llu.,h
School Mathematics ............. 1
Methods in Teaching Senior High
School Mathematics.............. 156
Methods] of Teaching High Scliool
LSRR A N e e e L e 12
Microscope Theory and Photomicrog-
TEDY oh e ain b cosa-viiate v 8 (biel eTsChste 126
Microscopy of Waters. .. ........... 121

Military History and ]"c-lnc» of the

United States. ..... T
Military Science. .. ...
Mineralogy . ....... : AT J
Mining, Elementsof...............

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subjects Page
Mining, Principles of . syt e L
Mining Economics, . . ...cvoenerrnes 02
Mining Methods, e AT 92
Mining Engineering. . . .....c.0uuunn 02
Mining Practice. . ........ Rty 1
Model Making,...... SRR AT 141
Modelbng ;v il Vsl s BT
Modern Elgebm ...... 156
MR A e et s 156
Motor Vecicle Testing. . 84
Municipal Sanitation. .............. 124
Naval Architecture. .......o.o00u
Navigation, .. ...oaeeis

Nonrigid Airship Design.
Nutrition, . .....

Oceanography
Office Practice i AT I
Optical Crysts allography .« oo covisin.
Optical Methods in C henm.d ;'\u.d).s:s uu
Optical Measurements .

Ordnance, Advanced . 50, lti()

Ordnance En;,'mr.ermg R. 0. T, t‘) 159
( rmy

Ordnance Lngmeermg
Ordnance) .

Ore Dreasing . ..o ovvuss

Ore Drussing Laboratory. .

Organic Chemical Laboratory. . . .. 106

Organic Chemistry

Organic Evolution

Organic Laboratory Practice
Organic Qualitative Analy :
Organic Synthesea. . ..., v ovvveiss ., 185
Organization and Method of Industrial

| CE TN R S S S e M 136
Paints, Oils and Varnishes.......... 135
BRIBORLBIOBY 1 b ivio bt pooieslioats .. 139
l’nrﬂﬂtolug,v ........ ity el e 321
Pattern Making. ... . 8
Personal Hygiene., . 122
Perspective....... Aiteis
Petrography, ....... e 1138
Petroleum . sty (180
Petroleum Production. . . . 139
Philosophy of Architecture 08

Photo-Chemistry . . . .
Photo-Elasticity .
Photographic and (); ical Research.. 124

Photographic Laboratory . .......... 126
= R e e L 126
Physical C hl‘!nlbtr5 Seminat,,....... 108
Physical Geology Fie e el )

Physics . X
Physics Scmm.u
Physiography . it
PRYSIOIOgY - |; fsabn ssaniwernies
Physiology and Embryology of I\cpro-
(E LR R b i S R 1
Plane Geometry, .. ...... A
Plant Sanitation. .. ......
Plant Visits, .. e isieron
Political Economy .
Political and Social Problems. ....... 147
Power Laboratory
Power Plant Design
Power Stations and Distribution Sys-
-1 S A S e LD P R A
Precision of Measurements, . ........
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Subjects Page
Precision of Mea'iurcment“. and Thesis
eports 131

Problems of the Chemical Ln;'mc'er 133
Professional Relations. 98
Proximate Technical Analysis. . . . 104
PRYSBOIOEY . i o v et . 147
Public Health Administration . ...... ’4
Public Health Laboratory Methads. , . I
Public Health bulves (- e S 21
Public Service Lon:;mme ATIEp : ll-":
Public ?}:en ¢in, ‘e
Public Utility ractice. . . ... ... 117, liP-
Qualitative Analysis,..... . 101,102
ualitative Analysis of Rare Metals. . 102
uantitative Analysis. .......
uantum Theory . .
uantum Theory Apphcntlons .......
Radiation Chemistry .....,.......,

Radiation, (.reneml Theory of .
Radioactivity, .
Railway Deslgn
Railway Dr.s[ng b s
Railway En lncerlng oL
Railway Fieldwork. .. ..............
Railway and Highway I‘nglm‘ernu,
Recent Developments in  Org
CRemIBETY .o o i e
Recent Developments in Science .
Refrigeration. . . ... Vb
Refrigeration Laboratory .
Reinforced Concrete Design . .
Report Writing. , .. ..000ien
R T A e e
Rcﬁemch Conferences in Organic
T LR i e e ER LS 1
Research Conferences in
C..hcmmtry ......................
Research Conferences .
Research in Applied E lcctrm.'l‘nmutrv 120
Research in Electricity and Magnetism 129
129

Research in Electrochemistry........
Research in Industrial Physics. . .. 120
Research in Mathematical and Theo-
retical S R T I D T 129
Research in Photaelasticity . ... . ... 120

Research in Radiology
Research Problem. , . .
Rigid Airship Design. .
Rigid Dynamics. . . .. i
Roads and Pavements. ........
Rou‘m\clt nnd His hmc‘;
Rubber.......... \

Sanitary Design. ... . A b
Sanitary Engineering, Y
Sanitary Science and Public [le:

School of Chemical Engineering
L e A P AT s e
Secondary Stresses.. ..., 3 A
Securities and Investments, ... .. 4
Seminar in Chemical E m;u‘leel’mx 136
Shades and Shadows. . . . $ a7
Ship Construction, 141
Ship Drawing. ., .. 141

“:hlp)ard Organization and

Shlp)-‘u.l’d Practice
Signal Corps, Adv.mccr] b st o (i 1)
Signal Tactics.
S AR R it v e e e

Subjects
Social Problems of I'I.llosophv
Solid Geometry. ...., i
Sound and Music
Sources of Food Supply .
SDADIBH A ST E T

Special Composition. . ...

Special Methods and Listruments
Spec REOHOOBYE (o e e siestr irw e onliaie
Spherical Trigonometry, .. ...
Starch and Cellulose, . . ..

Statirs, Kinematics, Dy mmu(‘s 30
Statistical Mechanics.
Statisti
Steam and Hydraulic L.momtury
Steam Turbine Engineering. , . .
Steam Turbines. ,........
Starage Batteries, ..., ......
Structural Design.
Structural Drnwmg
Structures.
Sub-Atomic Chemistry
Sulphuric Acid. Bt
Summer Mining Camp
Surveying

Surveying, Geodetic. .. ....covove,es 67
Surveying, Geodetic and l."opugmphlc 67
Surveying, Hydrographic. . 71
Surveying and Plotting. . 66
Surveying Instruments, . . 67
by.\lhcuc \’!ethods in Org;\mc Chem-
Y A e (e s 106

Technical Electrical Measurements, ., 120
Technique of the Essay and the Short

et R R o e e 50
Technology of Fishery Products ., ..., 123
Tedmolog\ of Food Produits ., ..... 124

Testing of Highway Materia!
'Tc‘illﬂg, Mater: lﬂ!S thomlm)
Testing of Oils.

Textile Engineerir
Theoretical Aeron
I’heorcucnl Physics
Theories and -‘\p]lllmtmnq of Cataly dig
Theory of Architecture, ., ..........
Theory of Elasticity
Theory of Functions
‘[heory of the Gyroscope. . . .
Theory of Planning. . .............,
Theory of ]"wlmbllny an:i M{‘t,hm] nf

Least Squares. 155
Theory of Reluli\lt} i 128
Theory of Warship Design. 140
Thermochemistry and C hemical [:qul-

BRI s s e R e e 107
Thermal Research. .....,..,.. 129
Thermodynamies V... ... ..., 108
Thermodynamics (Math. NS 156
Thermodynamics and C hemistry..... 108
Thermodynamics and  Statistical

S T T e 128
'Ilmmuriymmucc of Binary \inturcs lt)g

P Rl R e e ) e 20

[‘l*c s Reports. . .. st
‘Thesis Reports and Memoir: 183
O RatORR . L b st e 82
Town Planning v B0
Trigonometry s on i e 154
Valuation of Oil Lands and the Con-

struction of Oil Maps, .. .vv0vvey, . 130

Vector Analysis. .. ...
Vise and Bench Work
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Subjects Page Subjecls Page
Vise and Bench and Machine Tool Water Supples:: ..l ciiamn i 103
N N B S RS e W ot 91 Water Supplies and Wastes Disposal 103
Vital Statistics. 24 WaVes., .\, e i 127,
Vulcanology and Seismology ... ..... 140 iWang sty o i i aT 130

Warship Design. . ;v 00vvnievienas, 140 X-Rays and Radiology............. 128
0 o) N e L DR A 97

Water Power Design. .. .. " 73 Zoology, Invertebrate
Water Power Engineering. .......... 72 ZYMOIOEY + v v s sivnvisivas




Publications of the Massachusetts Institute of Technology

BULLETINS

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Title Fol.

General Information

Requirements for Admission . T ¢
Directory of Officers and Students, 1923-1924 . Al
President’s Report for 1922-1923 . . . . . . 59
Summer Session . 50
Summer Surveying Courses

At Camp 'Technology e s, S a4
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