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CALENDAR FOR ACADEMIC YEAR
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College Year Begins (First Term Registration Day)
Christmas Vacation .

Last Exercise, First Term

Midyear Examination Period :
Second Term Begins (Registration Day) .
Spring Recess

Last Exercise, T‘nurtll Yr.-u

Fourth Year Examinations Begin .

Last Exercise, Second Term

Annual Examinations Begin
Commencement Day

Examinations, College Entrance L\c um[mtlnn H.. ml
Summer Session Begins .
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Christmas Vacation , T\ ;

Last Exercise, First Term

Midyear Examination Period 5,
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1926-1927

1926
Sept, 156
Sept. 27
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1927
Jan, 22
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May 28
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June 7
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S.M.




DIRECTORY OF OFFICERS 4
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Hervey Woopnury Smiser, PuD, Cante Repp Havwaro, S.5.
So.D. Assaciate Professor of Metallurgy

Professor of Pale 3 2 s
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WitLiam  Spexcer  Hurenminson, 3.8, Associate Prafescor of Mining Engi-
Professor of Mining neering and Metallurgy
In charge of the Option in Mining Engi- L ¢
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Assistant Professor of Structural Geolo

Grorere Booger Warernouvse, Pu.D. d / e
Professor of Metallurgy Josern Livcorn Gruison, M.A,, SeD.
In charge of the Option in Metallurgy Assistant Professor of Mineralogy

Special Lecturer
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FravgLiy Leroy Fosrer, 5.8.

DEPARTMENT OF ARCHITECTURE
Including the Division of Drawing:

Wiruiam Emenson, A.B. Harry Westwortn Garoyer, S.B.
Professor of Architecture Professor of Architectural Design
I charge of the Department
In charge of General Studies Jacques Canvy, Ancmrecrs D.P.G.
WiLLiam Hesny Lawresce, S.5. Premier Graxn Prix pe Rose
Prafessar of Architectural Engineering Professor of Architectural Design
In charge of the Division of Drawing
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Special Lecturers

C. Howaro Warker, A.E.B. WirLiam F. Jennick, B.S, C.I.
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Jonan SerMa Lansex
Brior wing Purnam, AB. LSl P e )
juior Tuwing Pursam, AB Modelling

Architectural History

Troomas Apanms JI. Moxroe Hewrerr, A.D.
Town Planning Color Theory and Ezercises
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Instructors

ALEXANDER STODDARD JENNEY
Paur Wittanp Nonron, AR, 813,
Frang Joun Ropinson, S.B.

Nuwson Cnauncy Chase
Arperr CHARLES Scnwrizir, M. Arch,
Joun I'vpperick Grorae GUNTHER

Assistants

Ina Dayron Lorina

Wirpiam Hexny Josern Kesseny, AB

DIVISION OF DRAWING

Wirriam Henny Lawrence, 8.8,
Professor of Architectural Engineering
In charge of the Dwision

Eavin Kenison, S.B.

Associate Professor of Drawing and
Deseriptive Geometry

Hanry Cyrus Braprey, S.B
Associate Professor of Drawing and
Deseriptive Geometry

Anrnrnur Lixpsay Gooprien, S.B
Assistant Professor of Drawing and
Deseriptive ¢ ur otry

SreepneN ALec Breen, S.B.
Assistant Professor of Drawing and

Descriptive Geometry

Instructors

Cuanres IHin Roe Manie
Warrer Cann Enprmarp, S.B.

Coantes Marrinew Cunrr, S.B.
Fanue Francis Warrs, ADM, S.B.

DEPARTMENT OF CHEMISTRY

(Including the Research Laboratory of Physical Chemistry and the
Research Laboratory of Organic Chemistry)

Freperick Grorcre Keyves, Pu.D.
Professor of Physico-Chemical Research
In charge of the Department
Director of the Rescarch Laboratory of
Physical Chemistry

Hexry Pavn Tavvor, Pu.D., Sc.D.
Professor of Inorganic Clemistry
Dean of Students

Avcusrus Herman Giwn, PuD., Sc.D.
Prafessor of Technical Chemical Analysis

James Frack Normis, Pu.D.
Praofessor of Organie Chemisiry
In charge of Graduate Students in Chem-
istry
Director of the Research Laboratory of
Qrganic Chemisiry

Hexry Mosmovrn Ssrrn, Pu.D.
Prafessor of Inorganie Chemistry

MiLes Stanpisn Snennrinn, PuaD.

(Ahsent) g :
Professor of Theoretical Chemistry

Ropert Spaton Winniams, Pu.D.
Professor of Analytical Chemistry and
Metallography

Winis Ronxey Wimnsey, Pu.D.
Non-Resident  Professor  of  Chemical
Research

Samuel Parsons MuLuikes, Pu. D,
Associate Professor of Organie Chemical
Research

Aveneus Grant Woobman, 8.8,
Associale Professor of the Chemistry of
Foods

ArTnur Avenoxzo Braxcmanp, Pn.D
Assoctate Professor of Tnorganie Chem-
istry

Wittiam Truomas Harr, S.B,

Associate Professor of Analytical Chem-
1stry

Epwarp MurLLer, Pi.D.

Associate Professor of Inorganic Chem-
istry
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DEPARTMENT OF CHEMISTRY

Josern Warren Purran, S.B.
Associate Professor of Inorganio Chem-
isiry

Duxcan Anmnur MacInyes, Pn.D.
Associate Professor of Physieo-Chemical
Itesearch

Earu Bowmaxy Mitrawp, Pu.D,
Associate Professor of Theoretical Chem-
1atry
Assistant Director. Division of Industrial
Codperation and Research

Leicester Forsyrn Hamrurow, 5.8.
Associate Professor of Analytical Chem-
istry

(Continued)

Texney Lomparp Davis, Pu.D.
Assistant Professor of Organic Chemistry

Louis Joun GiLneseig, Pul.
Assistant Professor of Physico-Chemical
Research

Warrer Cecin Scuowms, Pr.l),
Assistant Professor of Inorganie Chem-
istry

James Avpxanper Bearee, Pu.D.
Assistant Professor of Physico-Chemical
Research

Grorage Scatcuanp, D,

Assistant Praofessor of Physical Chem-
istry

Instructors

CaarLes Montcomiery Wanenam, 8.8,
SreeneN Gersnom SiMpson, 5.8,
Tromas Parm Prere, AB.

Avery Apriay Morron, Pl
Hexry Weppeny Unnrurwoon, Jr., P,
Vicror Ouiver Homenseua, S.B.
Roserr Warkeys Mrrenews, S.0M.

Witniaym Raymonp Bexour, AM.
Ernesr Hamuy Hustress, 5.B.
Roscor Harwan Gerke, Pua.D.
Raren Curuuinewontn Youna, MUA,
Fravcis WitLiam Brows, 5.5,
Mantey MeDoxanp Winpsor, M8,
CrarLes Steruinag Weeser, 8.8,

JuAN Procarp

Research Associates

Leianron Bruerron Ssmrrd, Pmo.D.
Err Luwie, Pir.D,

Avery AuLexy Asapows, Pan D
Seencer Wanp Prestiss, Pu.D.

Turopore SzEpLovsky, Pu.D.

Assistants

Joux Erviorr Curysrarn, 5.B.
Frances Hurp Crarg, A.B., S.0M.
Cuarres Ewing CoLe

Witntanm Hickran Danrcan, M.S,
Frep Enersors, AB.

Ect Vicerorn Fasce, A.B.

Juriany Wenner Hine, B.S.
Nonman C. e

Paur Theroy Joxes. AM
Evererr Lester Kocumasy, S.M.
Srewant brivoe Luck, S.B.
Georce Grover Marvin, S.B.
WirLiam Earn Messer, S.B.
Epwarp Arexaspenr Minng, S,
Avpgrr Canronr Prenes, B.S.
Carro Srresizo, 1).Ch

3.

Research Assistants

Norman Bovern CArrter

Cuantes Kippenn Lawresce, A .B., S.M

James Kexparnn TrorstoN
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DEPARTMENT OF ELECTRICAL ENGINEERING

Duaarn Carep Jackson, B.S, CE,
Professor of Elcetrie Power Production
and Distribution
In charge of the Department

Anrtuur Laws, 5B,

Frank
Professar of Electrical Measurements

Raven Resripaux Lawresce, S0
Professor of Electrical Machinery

VannNevar Busin, M.S., Exa.D,
Professor of Lleciric Power Transmis-
sion

Wirnian Hesry Tmvsre, AB.
Professor ¢f Llectricat Engincering and
Industrial Practice

Hersenrt Briston Dwiane, D.Se,
Professor of Eleetrical Machinery

Evmu Traomsox, Pu.D., Sc.D.
Non-Resident  DProfessor  aof
Electricily

Warvo Vinton Lyows, S.B.
Associate Professor of Llectrical Ma-
ehinery

Applicd

Ravru Gorron Hupson, S.B.
Associate Prefessor of Blectrical Engi-
neering

Fruperick Sanmuven DeLnexpaven, Ji.,
E.E., 8.M.
Associale Professor of Electrical Design

Josuri WARREN Bangen, 5.M,
Associate Professor of Llectrical Engi-
neering

Cramre Wicniam Ricker, S0
Assistant Professor of Eleciric
neering and Industrial Practice

CanvroNy Evererr Tucker, 8B,
Assistant Professor of Electrical Engi-
necring

cowarp Linprey Bowrns. 5.M,
Assistant Professor of Llectrical Com-
munication

Orro Gustay Consronnsen Dane, 8.M.
Assistant Professor of Lleetric Power
Transmission

Cuirrorn Eanrn Laxsin, S.B.

Assistant Professor of Elestrical Measure-

ments

M.YE,
al ingi-

Instructors

Ernesr Groree Hanarars
Louis Frang Woonkurr,
ArtHunr Lrrenrinin KusseLd, h B3.
Jay Bawsnaven, 8.0,
Lewis Fromizenanm Crang, B.S,
Muiriray I'raxg Ganp NLE, 5. M.
Henry Mivton Lang, S
Kary Lerasp \\u.m,a. S..\l‘
Puiuir Laneoon Ancer, 8.,
(Non-Reaident)
James Kricron Crare, S.1B.

Greasony Wivnis Kesricg, S.M,
Francis Dana Gace, S.M,
Aram Boyasiax, E.E.
(Non-Nesident)
Gronare Hanry Araraxis, S.M.
Loyvsr Cenyr Caverrry, B.S,
Lymax Mingr Dawes, S.B.
James Lovern Exrtwistie, S.M.
Ricnanp Hexny Frazier, S.B.
WirLiam GLENDINNING, S.D.
Arrnur Fexwick Morasny, S.B.

Pave Truman Rumsey, B.S.

Assistants

Ropert Roperick Brows, 13,8,

SamueL Hawss CaLpweLL

Currorp Eveesy Hexiz
Curator of Apparatus

Brverny Ravymonp Hunoarn, 8.1,
James Epwaro MuLLiean, B.S

Guy Howarp Berarn Ssirn, Jr, 5.4,
Hanuy Ervior Tnomas, S.M.

Hanovn Witntass Wasnouny, B.S.

Research Assistants

Oarree Upaar Chavvron, S,
Levanp Kixcssury Franke, 8.5,
hinag Epwarn Gourn, S.M,
Harorn Locke Hazes, S.B
Parry I, Moon, 8.1,

Jack IFienn Parsons, S 1,
Wavrrer Deviiy Sippany, S.8.
Cuanres Enwarp Sxow, S.B.
JuLius Apame Strarron, S.B.
Anrrony Geonrge Tsonaas, S.13.
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DEPARTMENT OF BIOLOGY AND PUBLIC HEALTH

Samuen Care Prescorr, Sc.D.,
Prafessor of Industrial Biology
Iu charge of the Department

Roperr Payne Bieerow, Po.D.
Professor of Zoblogy and Parasitology

Cramt Evsmere Turner, A M, C.P.I.
Associate  Professor of Biology and
Public Health

Joun WyMonp MimuLer Busker, Pa.D.

Associate Professor of Biochemistry and
Physiology

Murray Purie Horwoob, Pr.D,
Assistant Professor of Biology and Publie Health

Special Lecturers

Wirpiam Lyman UnpeErwooDn
Industrial Biology

Veranvs ALva Moore, M.D., D.Sc.
Meat Inspection

James Anner Tosey, M.S, LL.B,
Sanitary Law

Davin L. Beroing, M.D.
Fisheries Problems

Evwix . Prace, M.D.

Communicable Disease Control

Tuoumas F. Kexney, M. D.

Public Health Administration

Ronert Srurr WEesTon, 8.8, A.M.

Public Health Engineering

Borr Raxsom Rickaros, S.8.

Publie Health Publicity

Instructors

Francis Hervey Svack, M.D.

PriLie Lawrence Riney, 5.3,

Assistants

Cuanres Hexry Brage, S.B.

Rienz1 Bevcnenr Parger, S.B.

Beunarp Esmerson Procror, S.B.

Research Assistant
Fpna Ameria GErgen, A.DB.

DEPARTMENT OF PHYSICS
(Including Electrocke#mical Engineering)

Cuarres Lapp Norrow, S.B.
Professor of Industrial Physics
In charge of the Department
Director of the Research Laboratory of
Industrial Physics
Director of Division
Codperation and Research

of Inmdustrial

Hanrry ManLey Gooowin, Pr.D,
Professor of Physies and Electrochemistry
In charge of the course in Eleotrochemical
Engineering

WiLniay Svoparps Franguix, Sc.D.
Professor of Physties

WiLriam Jounson Drisko, S.B.
Professor of Physics

Maurice pEKAy Tuomeson, Pu.D,
Associate Professor of Electrochemistry

NeweLL CarpweLL Pace, S8.B.
Assaciate Professor of Electricily
GorpoN Bair Wirkes, S.B.
Assoeiate Professor of Industrial Physics

ArtAur Coss Harpoy, M.A.
Assistant  Professor of Optics
Photography

and

Paur Avrroxse Heymans, D.Enag.Sc.,
Sc.D. (absent)
Assistant  Professor  of
Physics

Winrtiam Raymonp Barss, Pu.D.
Assistant Professor of Physics

Max Kronsry, Pa.D.
Assistant Professor of Physics

Jonn Torrey Norron, S.B.
Assistant Professor of Physics

Theoretical

_ManuveL Sanpovarn VArnarra, Sc.D.
Assistant Professor of Physics
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Instructors

Royar MerriLe Frye, A M.

Louvie Henry Youn.a, S.B.

Francis Weston Sears, S.M.
Roserr Epcar Honenox, B.S.
Oscar Kexnern Bares, S M.
Doxnarp Crnarnes Stocksaraer, S.B.
Tromas Harry Frost, S.M,

ALexanpEr Loxiey Massey DiNcEE
S.B.

Gronee Thnomson, M.S.

RusseLn, Weaver Conant, S.B.

Narnanien Hrerman Frang, S.B.

Witniam Bates Greexoven, Jr, S.B.

Jonn KmparL Pnevax, B.S,

Bertram Eveene Warrew, S.M.

Research Associates

Freperick Harwoop Norton, S.B.
WiLniam Prevrs Arus, Sc.D.

Haxs Munuer, Die. Ixa.
CyriL Stanney Sumrrn, B.Sc.

Assistants

Eror Bexson
Curator of Apparatus
Snerwoop Fisgke Brown, S.B.
MaxweLL HENRY ARCHIBALD LINDSAY,
B.Se.

'iep Hiram PereiN, S.M.
CarL Gusrav Serig
Constructor of Apparatus

Gronrap Parsons Swier, S.B.

Research Assistants

Freperick WinLiam CunniNenay, S.B.

Homer Ducaan, S.B.

Cuaries Lapp Norron, Jr., S.B.

DEPARTMENT OF CHEMICAL ENGINEERING

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

Warren Kenvarr Lewis, PaD,
Profexsor of Chemical Engineering
In charge of the Department

RoserT Toomas Hasvam, S.B.
Professor of Chemical Engineering
Director of the School of Chemical Engi-
neering Practice
Director of the Research Laboratory of
Applied Chemistry
In charge of the Course in Gas and Fuel
Engineering

WiLniam Hovrz Warker, Pa.D., Exag.D,
Non-Resident Professor of Chemical
Engincering

Wirriam HeNry McApams, S.M.
Associate Professor of Chemical Engi-
neering

Crarg Snove Rominson, S.M.
Associate Professor of Chemical Engi-
neering

Witniam Parrick Ryan, S.B.
Assistant Professor of Chemical Engi-
neering
Director of the Buffalo Station of the
Sehool of Chemical Engineering Practice

Harorp Curistian Wesger, S.B.
Assistant Professor of Chemical Engi-
neering
Director of the Boston Station of the
School of Chemical Engineering Practice

Grorge LinpENBeErG CLARk, Pi.D.
Assistant Professor of Chemical Engin-
eerin

g
Rosert Price RusseLr, A.B., S5.M.

Assistant Professor of Chemical Engineering
Assistant Director, Research Laboratory of Applied Chemistry

Instructors

Freperick WiLpes Apams, S.M.

Esmin Dursin Ries, S.M.

RoserT Lamp Turner, S.M.
Research Associates

Cpartes Houmes Herry, Ji., Sc.D.
Briax Meap, S M., A.R.C.Sc.
Jonx Crrrorp Pore, M.Sc.

GARLAND HALE Barr Davis, AB.,, S.M,

Henry OcLey Forrest, S.M.
Per Keyser Frovricn, Sc.D.

James Winarp Puoan, S.M.
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Assistants

Lestie BarrLerr Bracs, S.B.

Rousen Seraey PirooMorr, 5.8,

Research Assistants

Roserr HoLLeNpEck ApoRn, Sc.l).
Wirrarp CArLTON ASBURY, S.B.
Manrion WirLarn Boyer, S.M.
Arexanper Cnannounne Browx, 8.8,
Ermer Worraineron BrucManN, S.M.
Evgese Linpsay Cuarreny, BA,, S.M.
Lavriston Evererr Crark, S.B.
Crarnes Miuron Coorer, S.B.
GErmARD DipTrRICHSON, P.D.

Ropert Lanpis Hersney, S.M.

ArTnur Ernest KUuNBERGER
Crarres Epwanp Laxyon, S.M.
Hexny Jony MacMinrax, S.B.
James Bram Maxwenr, S.B.
Inviy Luncate Murray, B.S.
Josern Kastie Roserts, B.S.
Joun HENRY SCHAEFER, S.M.
Tromas Kincore Snerwoon, S.M.
CuarvLes Mivron Swvith, Jr., B.S.
AvLpeEN Harry Warrr

STAFF OF THE STATIONS OF THE SCHOOL OF
CHEMICAL ENGINEERING PRACTICE

1E:00 11 0) e SHELARIS SO B Freperick Winnes Apams, S.M., Director
Rosert Hion Kean, S.M., dssistant Dirveclor

Boston............. HaroLp Cunristian Weser, 5.B., Director

BUHRIG P G s WiLniam Patrick Ryan, S.B., Director

Jonn MagrsuaLL Gamnes, Jr., Adssistant Director
CnarLes Houmes Henrty, Jr., Sc.D., Research Associate

DEPARTMENT OF

NAVAL ARCHITECTURE AND

MARINE ENGINEERING

James RoperrsoN JACK
Professor of Naval Arehitecture and
Marine Engineering
In charge of the Department
Director of the Nautical Museum
Dean of Navy Students

WiLLian Hoveaarp
Professor of Naval Design and Construe-
tion
In charge of Course X111-A

Hexry Hiram Wareaton Kerrn, S.B.
Associate Professor of Naval Architecture
Grorae Owenw, S.B,
Associate Professor of Naval Architecture
Lawrexce Boyiston Cuoarmax, 8.8,
Associate Professor of Ship Operation
and Marine Engineering
Evers Burr~er, S.B.
Assistant Professor of Naval Archilecture
and Marine Engineering

Instructor
Freperick Anexanper Macoun, S.M.

DEPARTMENT OF ECONOMICS AND STATISTICS

Dsvis Rien Dewey, PuD., LL.D
Praofessor of Political Economy and
Statistios
In charge o; e Departiment
In charge of the course in Engincering
Administration

Carnonr, Warren Dores, Pa. B, AM.
Professor of Political Economy

Froyp Eimer Armstrong, A.M
Associate Professor of Political Economy

Doxarp SgeeLe Tucker, Pu.D.
Associate Professor of Economics

Marmin Joseprn Snuarug, A.B.
Assoctate Professor of Eeonomics

Erwin HasgeLL Scnewy, S.B.
Assistant Professor of Business Manage-
ment

Wintarp Erpringe FrREELAND
Assistant Professor of Marketing

Antnur Warren Hanson, A.M.,
M.B.A.
Assistant Profess v of Accounting
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Special Lecturer

Oscar Winniam HavussermanN, A.B,, LL.B.
Business Law

Instructors

Ouin InGranaMm, Pu.B., A.M. ApraaamM GEORGE SILVERMAN, A M.
Karn Dickson FernstrroM, S.B,

Research Assistant
HaroLp Hazen Trurupy, A.B., M.B.A.

Assistants

Mary GertrRune Brown, A.B. ArNoLp Brown Baiuey, S.B.
Joun Evpriner Bracg, S.B.

DEPARTMENT OF ENGLISH AND HISTORY

Henxiy GREENLEAF Prarson, A.B. Hexry LatiMer Seaver, A.M,

Professor of English Associate Professor of Inglish

In charge of the Department Roserr Emmons Roaprs, A.M.
Anrcner Tyier Ropinson, A.M. Associate Professor of English

Professor of English Winwarp Prescorr, A.M,

In charge of the courses in History Assistant Professor of English

Instructors

Wirniam AxpeErson Crossy, A.M, Warrer WasaingTon Jamison, A, M.
PexrFierp Ronerts, A.M. Ricuarn Greorge Woob, A.M,
Marraew Ricnarp Corrraonyg, AB. WiLLiam Crace GREENE, Jr., Pu.B., B.A.
Deaxy Matmison Fouuer, AB. Sewann WrieaT LiverMore, B.A., Ep. M,
Joun StroNe NEwBERRY, M.A. (dbsent) . Groree P LupLam, A.B.
CramreE Frosr Lyman, A.B. Harry Scauyner Fosrer, Jr., B.S.

DEPARTMENT OF GERMAN

Frank Voger, A M. Herman Ruporpa KurreLMEYER, Pu.D.
Professor of German Associate Professor of German
In charge of the Department

Instructor
ALBert Hanrorp Moorg, A.M.

DEPARTMENT OF ROMANCE LANGUAGES

Erngsr FeLix LanarLey, Pa.D.
Professor of French
In charge of Department

Instructor
Jonn Joseprn Sexton, A.M.
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DEPARTMENT OF MATHEMATICS

Harry Warrer Tyner, Pa.D.
Waller Professor of Mathematics
In charge of the Department

Daxa Prescorr Barruerr, S.B.
Professor of Mathematics

Freperick Saensrone Woobs, Pa.D.
Professor of Mathematies
In charge of Graduate Students in

Mathemaiics

Freperick Haronp Bamwey, AM,
Professor of Mathematics

Crarence Lemoern  Ervisaa  Moorg,
Pa.D.

Professor of Malhematics

Research Adviser for Mathematics

In charge of Course IX

Naraan Ricaarp Georae, A.M
Assoetate Professor of Mathematics

Leonarp Maaruner Passano, A.3.
Associate Professor of Mathematies

Hexry Bavarp Puinvies, Pu.D,
Associate Professor of Mathematics

Frank Lavren Hirencock, Pua.D.
Associate Professor of Mathematies

Groree RurLepee, Pu.D.
Assistant Professor of Mathematics

Norgert Wienner, Pa.D.
Assistant Professor of Mathematics

Pumar Frangun, Pu.D.
Assistant Professor of Mathematics

Instructors

Raymonn Doxawn Dovarnass, M.A,
Lurmya

SAMUEL Demrrry Zewpin, Pr.D.

Hawn Rice, A.B.

DEPARTMENT OF MILITARY SCIENCE AND TACTICS

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

Sypney Sarrn Winsvow, M.S.
Major, Coast Artillery Corps, D.O.L.
Assistant Professor of Military Seience
and Tactics
In charge of Coast Artillery Unit

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

Lewis Epwarp Goonier, Jir, B.S,
Major, U. 8. A, Retired
Assistant Professor of Military Science
and Tactics
Ezecutive Officer

Tuomas PuirLips
Captain, Chemical
D.O.L.

Assistant Professor of Military Science
and Tactics
In charge of Chemical Warfare Unit

Warfare Service,

Epmonn Harrison Levy, C.E.
1st Lieutenant, Corps of Engineers,
D.O.L.
Aswistant Professor of Military Seience
and Tacties
In charge of Engineer Unit

Harorn Lewis Miuan
1st Lieutenant, Signal Corps, D.O.L,
Assistant Professor of Mililary Science
and Tactics
In charge of Signal Corps Unit

GeorFreEY Maurice O'Consern, A.B.
1st Lieutenant, Coast
Artillery Corps
Assistant Professor of Military Seience
and Tactics
With Coast Artillery Unit

ANDERSON Tuomas WiLriam Moore
I1st Lieutenant, Corps of Engineers,
D.O.L.
Assistant Professor of Military Seience
and Tactics
With Engineer Unil

Marg Ruoey Woobpwarp
Ist Lieutenant, Air Service, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Air Service Unit
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Instructors

WirLiam Wikinson RoOBERTSON JerEMIaH Francis CRowLey
1st Sergeant, Coast Artillery Corps, Staff Sergeant, Coast Artillery Corps,
D.EM.L. D.E.M.L.

Arrrep Froyn Truax ArLexanper Hormes
Technical Sergeant, Signal Corps, Sergeant, Coast Artillery Corps,
D.EM.L. D.E.M.L.

Homer JosErn Duncan SamueL Leroy Frey
Staff Sergeant, Corps of Engineers, Sergeant, Coast Artillery Corps,
D.EM.L. D.E.M.L

Jonn Burkre Frrzeeratn
Private, Iirst Class, Coast Artillery
Corps, D.E.M.L.

DEPARTMENT OF HYGIENE

Georae W. Morsg, M.D., I A.C.S. Bensamin Ernuwsr Siprey, M.D.
Medical Director Assistant
In charge of the Departinent

Hexry Pavrn Tasor, Pu.D, Sc.D.
Dean of Students

Louis Wagp, Croggr, M.D. WirLiam Frournoy Rivies
Assistant Medical Director Student Assistan!

Hexry Parrick McCarrny
Director af Physical Training

COURSE IN AERONAUTICAL ENGINEERING

Epwarp PearsoNn Warner, A.B., S. M, Cnanves Faverrs Tavror, M.E.
Praofessor of Aeronautical Engineering Associate Professor

charge » Clours . 2
In charae of the Course Witniam Goss Broww, S.M.

Y 3 0 I « .
Cuanves PAINE ]!trm,l-.ss_ : ] Assistant Prafessor of Aeronautics
Associate Professor of Airship Design

Instructor
Mac Suonrt, B.S.

Research Associates

Warter Frank Eape JouN Raymonn MAREHAM
SoarsweLL Obper, S.B.

COURSE IN FUEL AND GAS ENGINEERING

Rosert Tromas Hasram, S.B. Joun Tnomas Wann, A.M,
Professor of Chemical Engineering Assistant Professor of Chemical Engi-
Director of the School of Chemical Engi- neering
neering Practice
Director of the Research Laboratory of
Applied Chemistry
In charge of the Course

Research Assistants
Roserr Forrver Mackig, S.M. Joun Teusner McCoy, S.M.
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COURSE IN MILITARY ENGINEERING
Committee in Charge

Enwanp Furper MivLer, Sc.D. Freperick Winniam Pristerer, Sc.D.
Colonel, O, R, C. Colonel, Coast Artillery Corps, D.O.L.
Professor o Steam Engineering Professor of Military Science and
In charge of the Department of Mechanical Taclics
Enginecring In charge of the Department of Military
Director of Engineering Laboratories Seience

Head of Ordnance School of Application
Dean of Adrmy Officers
Vansevar Busm, M.S, Exa.D.
Lieutenant Commander, U, 8. R.
Professor of Electric Power Transmission

DIVISION OF GENERAL STUDIES
Special Lecturers

James Lissy Tryon, LL.B., Pu.D, ApranaM AaroN Ropack, Pr.D.
International Law Psychology

SteEpaEN TowNsEND J. LEwis Stackrore, A.B., LL.B,
Director of Choral Music Business and Patent Law

DIVISION OF INDUSTRIAL COOPERATION AND RESEARCH

Cuanrres Lapp Norrton, S.B. Harrison Wasusury Haywarp, S.B,
Director Assistant Director

Earrt Bowman Mitrarp, Pu.D. Raymonp PErcy MiLLer, 8.3,
Assistant Director Personnel Manager

STAFF OF THE SCHOOL OF CHEMICAL ENGINEERING PRACTICE
(For details see Department of Chemical Engineering, page 14)

R. T. Hasram P, W. Apams
W. P. Ryan R. H. Kraxn
H. C., WEBER C. H. Hgrry, Jn.

STAFF OF THE RESEARCH LABORATORY OF APPLIED

CHEMISTRY

(For details see Department of Chemical Engineering, page 14)
R. T. Hasram E. L. CaArpPELL
R. L. CLAgk L. E. Crarg
J. P. RusseLL C. M. Coorer
R. MEap G. Dierricuson
G C. Pore R. L. HErsuey
G. H. B. Davis A. E. KUNBERGER
H. O, Forresr C. E. Laxyon
P. K. Frovicn H. J. MacMILLAN
J. W. Puan J. B. MAxXwELL
R. H. Asorx I. L. Murray
W. C. Assuny J. K. RoBErTs
M. W. Boven J. H. ScHAEFER
A. C. Browx T. K. Suerwoon
E. W. BrRuMANN C. M. Smrth, JR.

A. H. Warrr
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STAFF OF THE RESEARCH LABORATORY OF
ELECTRICAL ENGINEERING

(For details see Department of Electrical Engineering, page 12

D. C. Jackson I’. H. Moox
F. A, Laws 1. E. Coannrox
V. Busn K E. GouLp
A. B. TsonGar H. L, Hazen

STAFF OF THE RESEARCH LABORATORY
OF INDUSTRIAL PHYSICS

(For details see Department of Physics, page 13)

C. L. Norron W. R. Banrss
W. J. Drisko J. T\ Norron
N. C. Paan L. . Youna
G. B. WiLkes 0. K. Bates

STAFF OF THE RESEARCH LABORATORY
OF ORGANIC CHEMISTRY

(For details see Department of Chemistry, page 10)

J, F. Normis A. A, Monrox
K. J. Moore A. A, Asipown
S. P. MULLIKEN S. W. Prextiss
T. L. Davis A. W. Francis, Nat. Res. Fellow
STAFF OF THE RESEARCH LABORATORY
OF PHYSICAL CHEMISTRY
(For details see Department of Chemistry, page 10)
F. G, Keyes L. B. Samitn
W. R. Wmirney (Non-Resident) C. SCHLATTER
D. A, MacInnes 0. S. Brinaeman, Nat, Res. Fellow
L. J. GiLLEsPIE J. K. TuorntoN
J. A, Bearne N. B, Carrer
G. SCATCHARD C. K. LaAwrexcn

STAFF OF THE AERONAUTICAL RESEARCH LABORATORY
(For details see Course in Aeronautics, page 18)
E. P. WanNer W. F. Eape
W. G. Browx J. R. Marknam
S. OBER




GENERAL INFORMATION

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

The school consists of the Professional Departments of Civil and
Sanitary Ergineering; Mechanical Engineering; Mining, Metallurgy and
Geology; Architecture, including Architectural Engineering; Chemistry;
Chemical Engineering; Electrical Engineering; Diology and Public Health;
Physics, including Electrochemical Engineering; Naval Architecture and
Marine Engineering; and Aeronautical Engineering; also the Departments
of English and ITistory; Ilconomics and Statistics, including Engineering
Administration; Mathematics; Military Science; German; Romance
Languages; Hygiene.

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

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

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

On April 10, 1861, an Act was passed by the General Court of Massa-
chusetts to incorporate The Massachusetts Institute of Technology * for
the purpose of instituting and maintaining a society of arts, 8 museum
of arts, and a school of industrial science, and aiding generally by suitable
means the advancement, development and practical application of science
in connection with arts, agriculture, manufactures and commerce."

21
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The first meeting of the Institute for organization was held April 8,
1862, but the Civil War led to the postponement of the opening of the
School of Industrial Science. A preliminary session of the school was
opened on February 20, 1865, fifteen students attending. The regular
courses of instruction began October 2, 1865.

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

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

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

EDUCATIONAL BUILDINGS

Libraries. The Library of the Institute contains about one hundred
and sixty thousand volumes and sixty thousand pamphlets and maps,
and receives regularly more than one thousand current periodicals. It
includes the Central Library and a number of Departmental-Libraries
and Reading Rooms.

The main collection of books is situated in the stack surrounding
the Central Reading Room. This room affords a convenient place for
reading and study. It is open on week days during term time from 9 a.m.
to 10 p.m. except Saturdays when it is closed at four o'clock,

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

The principal laboratories are listed below:

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

The Laboratories of Mining Engineering and Metallurgy,

The Laboratories of Chemistry.

The Laboratories of Chemical Engineering.

The Research Laboratories of Physical Chemistry.

The Research Laboratory of Applied Chemistry.

The Laboratories of Electrical Engineering.

The Research Laboratories of Electrical Engineering,

The Laboratories of Biology and Public Health.

The Laboratories of Physics, including Laboratories of General
Physics and the special laboratories of Heat, Optics, Electricity, Electro-
chemistry and I[ndustrial Physics (Research).

The Mineralogical and Geological Laboratories.

The Aerodynamic Laboratory.

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

DORMITORIES

The first unit of the Institute Dormitories is located on Charles River,
east of the Walker Memorial. It is built along the north and east sides of
the lot that contains the President’s house.

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

The first section of a second Dormitory unit was constructed during the
winter of 1923-24, and was made possible by the gift of $100,000 from the
Class of '03, at its thirtieth reunion, It is located on the Institute campus
near Walker Memorial,

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

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

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

The Technology Christian Association keeps a list of desirable rooms
available for students,
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EXPENSES
An estimate of expenses for the school year, a period of 38 weeks, is
given below:
For a Period of 38 Weeks

b O s e e e i e $300

First Year Deposits....... b R A L T $359.00

Undergraduatz Dues....... 9

d T A e Iy = (2t I M I B o 380.00

oy B T By e T e o e LB il P S O AT S 228.00

BeokaandiViatertaliff 00 s i e ik e h s 90.00
£1,057.00

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

RECREATIONAL FACILITIES

The Walker Memorial, built in memory of the late president, General
Francis A. Walker, is the center of the social activities of the Institute.
The building was finished in 1917 at a cost exceeding $500,000 contributed
in part by Alumni. The income of a considerable becuest by the late
Frank H. Cilley of the Class of '89 is available for purposes connected
with the Memorial.

On the third floor of the building is the gymnasium with lockers and
dressing rooms. There are offices for the various student activities, squash
courts and rooms for hand ball. There are recreation and reading rooms,
an excellent and growing library and on the first floor a large dining hall
with cafeteria service at low prices. At the north end of the hall has
recently been hung the mural painting “ Alma Mater,”” the work of
Mr. Edwin Howland Blashfield, M. I. T. '69, In the grill room a table d'héte
lunch is served and other dining rooms are provided for class dinners and
dinners of any Technology organization. In the basement are found
bowling alleys and a billiard room. A matron is in attendance and excellent
opportunities are aiforded for the entertainment of guests. Adjacent to
this building are eight tennis courts; a regulaticn football field, which is
also used for soccer; two baseball diamonds; a quarter-mile cinder track
with a 220-yard straightaway; and accommaodations for the field events.
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In order to take care of the needs of the track men for the winter a
new out-door board track was recently erected with a 70-yard straightaway.
There is near the athletic field, another gymnasium with a regulation basket
ball court. Bleachers which will accommodate approximately 400 are
built along one side. In addition there is a movable boxing ring 24 feet
square; wrestling mats and indoor jumping pits.

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

UNDERGRADUATE ACTIVITIES

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

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

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

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

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

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

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

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

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

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

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

Voo Doo is Technology's monthly hurmmorous publication.

The Tech Engineering News is the professional journal of the under-
araduates, and is published monthly throughout the school year. Tts
purpose is to disseminate news of scientific and industrial interest by
publishing articles written by prominent alumni and engineers, the results
of original investigations conducted in the Institute laboratories, news of
scientific interest, and articles on topics of timely importance.

GENERAL REGULATIONS

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

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




CATALOGUE 27

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

Provisional Admission. All students admitted to any subjects with-
out having fulfilled the usual preparation requirements are classified as
provisional students in such subjects. Students admitted without exam-
ination, students whose work is generally low and students readmitted
to the Institute after dismissal or after withdrawal incident to low standing
are classified as provisional in all subjects. Provisional admission to any
subject may be cancelled at any time that the work of the student is
unsatisfactory,

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

Attendance. After approval of his registration the student must
attend all exercises, including the final examination in the subjects for
which he is registered. Irregular attendance, habitual tardiness or inatten-
tiveness may lead to probation. With the exception of an interval of o'
hour in the middle of the day, students are, in general, expected to devu.c
themselves to the work of the school between the hours of 9 a.m. and 5 p.m.
There are no exercises on Saturday after 1 p.m., and the rooms are closed.,
Students who withdraw during the term should immediately notify the
Registrar,

Final Examinations. Final examinations are held at the end of each
term.

No member of the Instructing Staff is empowered to grant excuse
from a final examination. Absence from any final examination is equivalent
to a complete failure except as, on presentation in writing to the Dean
of adequate evidence of sickness or other valid reason for the absence,
the Faculty may permit a student whose term work has been satisfactory
to take the next ensuing condition examination in the subject.

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

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

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

Physical Training. The Department of Hygiene is organized to
protect and improve the health of students and to take care of those who
become sick or injured. A clinic is held by a doctor every morning and
afternoon for the care of the sick and injured, and gymnastic facilities
are available for all students. Students in the first year are required to
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take physical exercise, and have their option of taking routine gymnastic
work in the gymnasium or substituting one of the competitive sports for it.

Every student who enters the Institute is given a physical examina-
tion, and if any defects are found an effort is made to correct them, With
a view to correcting certain defects a course in gymnastics is given by
an Instructor especially trained in this work. Students who are found
to be markedly underweight may, if they desire, enter a special class which
has been organized to ascertain and remove the cause of this condition.
Aceuirate measurements are taken at the first of the year of all the men
entering physical training.

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

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

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

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

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

Conduct. Tt is assumed that students come to the Institute for a
serious purpose, and that they will cheerfully conform to such regulations
as may be, from time to time, made by the Faculty. In case of injury to
any building, or to any of the furniture, apparatus, or other property of
the Institute, the damage will be charged to the student or students known
to be immediately concerned; but if the persons who caused the damage
are unknown, the cost of repairing the same may be assessed equally upon
all the students of the school.

Students are expected to behave with decorum, to obey the regulations
of the Institute, and to pay due respect to its officers. Conduct inconsistent
with general good order, or persistent neglect of work, or failure to respond
promptly to official notices, may be followed by dismissal. In case the
offense be a less serious one, the student may be placed upon probation,
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It is the aim of the Faculty so to administer the discipline of the
school as to maintain a high standard of integrity and a scrupulous regard
for truth. The attempt of any student to present as his own the work of
another, or any work which he has not honestly performed, or to pass
any examination by improper means, is regarded by the Faculty as a most
serious offense, and renders the offender liable to immediate expulsion.
The aiding and abetting of a student in any dishonesty is also held to be
a grave breach of discipline.

Petitions. The Committee on Petitions is the Faculty body through
which the student may make appeal for special consideration of his indi-
vidual case. All petitions must be submitted on printed blanks furnished
for the purpose, which may be obtained at the Information Office, Room
10-100.

Advisers. The Dean is the general consulting officer for students,
and coGperates with the President in matters touching discipline and
general student relations. In codperation with the Technology Christian
Association a number of upper classmen are selected to act as advisers
to incoming students, These men are assigned to students who have taken
entrance examinations, and they will help new men in matters of registra-
tion, in the selection of rooms, ete.

On request to the Dean, advisers from the instructing staff will also
be assigned to new students.

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

FEES, DEPOSITS, PAYMENTS, ETC.

Tuition Fees. The tuition fee for all students pursuing regular
courses is $300 per year and must be paid i advance as follows:

$1560 before the opening of each term, the date and hour to be specified
in the Registration Instructions issued to students prior to the opening of
each term.

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

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

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

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

Other Fees. A charge of 85 is made for each condition or advanced
standing examination taken, and $5 for the removal of each deficiency.
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Late Registration Fine. A fine of $5 is imposed for late registration
or late payment of tuition. Students should note that registration is not
complete until tuition fees are paid.

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

If the total of the fees, breakage, ete., exceeds the amount of this
deposit, an additional amount sufficient to cover this excess must be paid.

Unused balance of deposits will be returned at the end of the year, or
held for credit the following year,

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

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

1. All First-year Men (Except Course IV, Option 1).... $25.00
2 Al Uher GLASSIEN < i i 3s 5w oina s 5 e siciaavinte 50.00
With exceptions as follows:
Civil Engineering, Course I ..o vvivive v e 25.00
Architecture, Course IV, Option 1................ none
Architecture, Course IV, Option 2................ 15.00
Engineering Administration, Course XV, Option 1.. 15.00
Engineering Administration, Course XV, Option 2.. 25.00
3. All Special and Unclassified Students . . ............ 50.00

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

See detailed list of laboratory fees.

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

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

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

In the case of female students the dues are $56.00 per year.

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

The proceeds of the dues will be devoted to the promotion of student
life at the Institute with special reference to the physical and social welfare
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of the students. No part shall be spent for any class function, athletic
event or social entertainment that is not open without charge to every
qualified member of the student body in good standing.

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

Subject to modification dues will be apportioned as follows:

IAEHEnt e o mittests Ab s ML R el i .36
(SIET TR e For R SRL PR P T IR et SN W A4
22 B (e e e e e e L = T 5.80
Willcemalemiamialls . oo o hialt o R el b 1.00
317 al:F i e Voot 3 e 0, (VRS e R S 1.00
Reserve and Contingent Fund . ... ...ooovn s 1.40

Payments. No bills are sent. All payments should be made to
Horace 8. Ford, Bursar, Massachusetts Institute of Technology, Cam-
bridge, Mass. Students are strongly advised to make payments by mail,
as they will find it greatly to their convenience to do so.

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

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

SCHOLARSHIPS, FELLOWSHIPS AND PRIZES
UNDERGRADUATE SCHOLARSHIPS

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

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

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




32 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

All students receiving a scholarship or fellowship are exempted from
the payment of dues and the corresponding amount supplied from funds
applicable to such purposes. Applications for scholarships - hould be made
not later than April 15, on blanks to be obtained at Room 10-100. Applica-
tions for the Cambridge scholarships are filed during May and June.
The scholarships described below are arranged in the alphabetical order
of their names.

Architectural Society Scholarship Fund. This fund has been donated
by the Architectural Society of the Institute and the income will be awarded
to such student or students of the Department of Architecture as may be
designated by the Trustees.

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

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

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

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

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

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

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

Class of '96 Scholarship Fund. This fund was received in 1923
from the Class of '96 to found a scholarship, allotment of which by the
Scholarship Committee shall be subject to the approval of the Class
Secretaries. Preference in awarding scholarship will be given to the
descendants of members of the Class of '86, and shall be available for such
men at any time in their course, including men who may be starting in
their freshman year. The scholarships are to be considered as loans to
tlie students to be repaid by the recipients when and if able,

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

Isaac Warren Danforth Scholarship Fund. Founded by bequest




CATALOGUE 33

of James H, Danforth as a memorial to his brother, Isaac Warren Danforth.
The amount of this fund is five thousand dollars.

Dickinson Fund. By the will of Mrs. Ann White Dickinson the
Institute has received about forty thousand dollars, the income of which
is apﬁ]ied to the assistance of young men of American origin,

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

Charles L. Flint Scholarship. Founded by Charles L. Flint of Boston.
This scholarship is to be awarded, by preference, to a graiuate of the
Boston English High School.

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

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

ollars.

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

William F. Huntington Scholarship, Founded in memory of William
F. Huntington, who graduated in Civil Engineerinig in the Class of '76.
Preference will be given to a student in that course.

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

William Litchfield Scholarship. By the will of William Litchfield
the Institute has received five thousand dollars to be known as the William
Litehfield Scholarship, the income to be awarded annually and paid to
such student in said Institute as may upon a competitive examination be
determined by the President of said Institute to be entitled thereto for
excellence in scholarship and conduct.

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

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

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

George Henry May Scholarship Fund. Founded by George Henr
May of the Class of '92 to provide a scholarship for graduates of the hig
schools of Newton, Mass. The beneficiary to issue a note in which he will
agree to repay to the fund, face of note, without interest, when he can.
The scholarship is awarded by a committee consisting of the superintendent
of schools, chairman of the school committee and the headmasters of the
Newton high schools.

Milton High School Scholarship. Founded by the Institute in
recognition of contributions of residents of Milton. This scholarship will
be conferred upon such former pupil of the Milton High School in good
standing at the Institute as the master of that school and the school
committee of the town may select.
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James Henry Mirrlees Scholarship. Founded by James B. Mirrlees,
of Glasgow, Scotland, in memory of his son, who died in May, 1886, while
attending the Institute, This scholarship will be awarded to a third or
fourth-year student in Mechanical Engineering.

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

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

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

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

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

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

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

Richard Lee Russel Fund. See Graduate list.

Henry Saltonstall Scholarship Fund. See Graduate list,

John P. Schenkl Scholarship Fund. Founded in 1922 by the bequest
of Johanna Pauline Schenkl in memory of her father to establish scholar-
ships in the department of Mechanical Engineering.

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

Samuel E Tinkham Fund. A gift of the Boston Society of Civil
Engineers. The income to assist a worthy student in Civil Engineering, The
Institute to advise the Society annually of the disposition of this income,

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

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

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

Arthur M, Waitt Mechanical Engineering Scﬁolarship Fund. Founded
in 1925 by the bequest of Arthur M, Waitt,

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

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

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

Jonathan Whitney Fund. See Graduate list.

GRADUATE SCHOLARSHIPS AND RESEARCH FUNDS

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

Applications should be filed not later than the first of March. This
rule applies both to original applications and to renewals of previous
grants. If funds are available, applications will be considered up to the
first of October,

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

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

The awards made to students proceeding towards the Master's
degree will, in general, be in sums sufficient to cover the tuition, that is,
$300, distributed over the school year. The same is true of awards made
to students, proceeding towards the doctorate, who have not previously
been in residence at the Institute.

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

Foreign traveling scholarships of $500 may be awarded to applicants
with exceptional qualifications who are Institute graduates or who have
served on the instructing staff of the Institute.

The recipient of graduate scholarship aid is expected to complete
the period of study for which he has received the grant. In case he dis-
continues his work before the end of such period he is expected to refund
such part of the grant as he has received,
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The Institute now possesses the following funds, the income of which
is available, wholly or in part, to aid students in pursuing advanced study
and research,

Austin Fund. TFounded by a bequest of Edward Austin, to assist
meritorious students and teachers in the pursuit of their studies, From
this fund a number of awards of three hundred dollars each, equivalent
to free tuition, are made each year to students working for the degree of
Master of Science. A limited number of awards, not exceeding five hundred
dollars each, are available for candidates for the degree of Doctor of Science
and Doctor of Philosophy.

Two Austin Research Fellowships carrying an award of five hundred
dollars each, in addition to remission of tuition fees, have been established.
Candidates for the degree of Doctor of Science or Doctor of Philosophy
who have shown exceptional ability may be appointed to these Fellowships.

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

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

Dalton Fund. Founded by Charles H, Dalton, the income to be
used for the payment of fees of American male students, graduates of the
Institute, who may wish to pursue advanced chemical study and research,
especially applicable to textile industries.

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

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

Moore Scholarship Fund. The income from a fund, the gift of
Mrs, F. Jewett Moore, is available to assist some Institute graduate who
wishes to continue studies in Europe, especially in Organic Chemistry.
Preference will be shown to one who has distinguished himself in this
subject while an undergraduate,

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

Ellen H. Richards Research Fund. The income of this fund will
be devoted to the promotion of research in sanitary chemistry, the branch
of science to whose development Mrs, Richards so greatly contributed.
The income will be utilized by the Institute for the award of fellowships
to advanced students competent to pursue this line of research, for tﬁe
employment of research assistants, and in such other ways as will best
promote investigations in the field in question.

Henry Bromfield Rogers Fund. The income from this fund is used
for fellowships or scholarships for women graduates of the Institute or
other colleges whose graduate work is carried on at the Institute.

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

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

James Savage Fund. Founded by the late James Savage, the income
to be awarded to a graduate student of the Institute, or of some similar
institution of equal standing, who wishes to engage in the advanced study
of some branch or branches of knowledge taught in the Institute,

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

Swope Fellowships. Two fellowships, one of one thousand and one
of five hundred dollars, have been established to enable students in the
Honars Group in the Department of Electrical Engineering to proceed
with graduate study, and one fellowship of one thousand dollars has been
established for a similar purpose in the Department of Physics,

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

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

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

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

PRIZES

The following annual prizes are offered to the students of the Depart-
ment of Architecture, and are awarded through competitions in Design.

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

The Boston Society of Architects’ Prize. The gift of the Society.
A prize of one hundred and fifty dollars for the best design submitted by a
present or former student of Harvard, Technology or the Boston Archi-
tectural Club on one of the regular conjunctive programs.

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

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

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

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




33 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Rotch Prizes. The gift of Mr. Arthur Rotch. Two prizes of two
hundred dollars awarded at the end of the senior Cf{ear to the regular and
the special student having the best general recor The special student
must have spent at least two years in residence to be eligible.

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

%)epartment of Architecture Medals. At the end of each academic
year the bronze medal of the Department is given to the winner of each
prize,

UNDERGRADUATE COURSES OF STUDY

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

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

Following the first, second or third year, certain of the profesmonal
courses require attendance at summer classes.
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In addition to the prescribed subjects, all students in most regular
courses are required to devote a specified amount of time to elective work
in General Studies.

Courses of study leading to the degree of Bachelor of Science are
offered in the several branches of science and engineering named below.
(See pages 52 to 111 for course schedules.)

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

Aeronautical Engineering, Course XVI,

Architecture, Course IV, with options in Architecture and Archi-
tectural Engineering,

Biology and Public Health, Course VII, with options in Public Health
and Fisheries and Food Technology.

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

Chemistry, Course V.

Civil Engineering, Course I, with options. (1) General; (2) Trans-
portation Engineering and (3) Hydro-electric Engineering.

Electrical Engineering, Course VI, with electives in professional
subjects in the fourth year. Also Communication Engineering VI-C and
Codperative Course in Electrical Engineering, VI-A.,

Electrochemical Engineering, Course X1V,

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

General Science, Course I1X-A.

General Engineering, Course [X-B.

Geology and Geological Engineering, Course XII.

Mathematics, Course IX-C.

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

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

Military Engineering,

Naval Architecture and Marine Engineering, Course XIII, including
an oy)tion ir Ship Operation.

hysics, Course VIII.
Sanitary and Municipal Engineering, Course XI.

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

It will be observed that in addition to the courses in the various
branches of engineering, the Institute offers courses in the other important
branches of applied science. Thus the courses in industrial chemistry,
metallurgy, public health and industrial biclogy serve to prepare students
as scientific experts and for professional positions in manufacturing estab-
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lishments and government laboratories. Thorough courses in pure science,
namely, in chemistry, physics, biology, geclogy, and general science, are
also offered. These give the training required for teaching positions in
technological institutions, colleges, and preparatory schools, and for
research positions in the departments of the Government, the industries,
and in private laboratories. The course in Biology and Public Health
furnishes too, an exceptional training for the subsequent study of medicine
in medical schools of the graduate type. Special opportunities leading to
the Certificate in Public Health and in Public Health Education are also
offered.

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

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

Choice of Professional Course. All these courses except Option 1
of Architecture are identical, in the first year, The student therefore may
change his course of study at any time before the beginning of the second
vear. In making the choice, of course, the primary corsideration should
be the student’s tastes and aptitudes, as shown by the results of his previous
work at the Institute and in his preparatory school, rather than any sup-
posed pecuniary or other advantages attaching to special professions.

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

REQUIREMENTS FOR ADMISSION
TO UNDERGRADUATE COURSES

Admission to the First Year. To be admitted as a first-year student
the applicant must have attained the age of seventeen years and must
give satisfactory evidence of preparation in the following subjects. (Num-
bers in parentheses indicate the ordinary ‘“ unit "' rating. They are given
for purposes of comparison and require no attention from candidates for
admission to the Institute.)
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(4) Subjects in which examinations must be passed:

Algebra (2) Plane Geometry (1)

English (3) Solid Geometry (24)

French or German (combination a  History (unless student can present
or b or ¢ as below) record of certificate grade for
(a) Elementary French (2) and course taken four or five hours

Elementary German (2) per week for one year) (1)
(b) Elementary and Intermedi- Physics (1)
diate French (3) Plane Trigonometry (14)

(¢) Elementary and Interme-
diate German (3)
(B) Subjects for which certificates are accepied in place of exami-
nations.
Chemistry (1)

History (sce list above)
Electives,

One unit of any of the following electives if language (a) is offered or two
units if language (b) or (c) is offered.

Biologﬁ (1) History (Additional) (1)

English (2 dditional) (1) Latin (2) (not less than two units
French (Intermediate)* (1) may be offered)

German (Intermediate)* (1) Spanish (1)

(C) A psychological or Scholastic Aptitude Test is required in connec-
tion with the June examinations of the College Board, or at the Institute
after entrance.

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

M. I. T. Subjecls C. E. E, B. Subjects
Algebra Mathematics A, or Al and A2
Chemistry Chemistry
English English Cp or 1 and 2 or 1-2

French (Elementary) French Cp 2
French (Intermediate) French B
Geometry, Plane Mathematics C
Geometry, Solid Mathematics D
German (Elementary) German Cp 2
German (Intermediate) German B

History History A to D inclusive

Physics Physics

Plane Trigonometry Mathematics E

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

Cp 2; French B or Cp 3; French BC or
Cp 4; German B or Cp 3; German BC or
Cp 4; Spanish; Botany; Zodlogy; Biology.

Records of 60 or above will be accepted, except as noted below.
Candidates are expected to take the divided examinations in Geometry.
If the single examination in Geometry, CD, is taken, a record of at least 70
is recquired.
A record of 70 in Trigonometry is required in view of the importance
* If not offered as an examination subject,
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of the subject for Institute candidates and the fact that the College Board
atings in this subject are relatively high in comparison with those in
Algebra and Geometry.

Candidates are expected to take, if practicable, the divided examina-
tions in both French and German, but if the single examination, Cp 3,
is taken, a record of 60 or abo'. . will be accepted as covering hoth element=
ary and intermediate.

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

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

Schedule of Examinations Held at Institute in September

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

1926 1927
September 16 September 14
Wednesday
9.00 a.m, t0 12.00 m. . . . . Algebra
200 pm.to 400p.m. . . . , Physics
September 16 September 16
Thursday
9.00 am, to 11.00 am. . . . . English
1116 am. to 1.00pm. . . . . Plane Geometry
200 pm. to 4.00pm, . . . . French (Elementary)
September 17 Sepiember 16
Friday
9.00 a.m. to 1045am. . . . . Solid Geometry
11.00 am. to 1.00 pm. . . . . German (Elementary)
200 pm. to 400 p.m. . ., . ., Trigonometry
September 18 September 17
Saturday
9.00 a.m. to 11.00 am. . . . . French (Intermediate)
li.00am.to 1.00pm. . . . ., German (Intermediate)
2,00 pm.to 400pm. . . . . History (U.S. or Ancient)

All students planning to enter in Seplember 1926 must take a scholastic
aplitude examination. Il is recommended that they take that given by the
College Entrance Examination Board in June. Students who are unable to
take this June examination will be required to take such an examination after
entrance.

Entrance Examination Fee. (See Page 20.)
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Division of Entrance Examinations. Candidates are allowed to
spread their entrance examinations over three consecutive periods (a period
meaning June and September of the same year).

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

Candidates are expected to present statements from their schools or
their teachers in regard to their preparation on blank forms obtained from
the Registrar by writing to the Institute, Admission to the examinations
will not in any case depend on the presentation of such a statement but
this information will aid the Admissions Committee when considering the
records,

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

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

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

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

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

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

Application in advance for admission to the first year is al present
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unnecessary, as admission depends only wpon the salisfactory completion of
the enlrance requirements.

DEFINITIONS OF REQUIRED SUBJECTS

Mathematics. The present formulation of the requirements was
adopted in 1923 on the recommendation of a commission appointed by
the College Entrance Examination Board,

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

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

Algebra to Quadratics (Mathematics A1), (1) The meaning, use,
evaliation, and necessary transformations of simple formulas, and the
derivation of such formulas from rules expressed in words. (2) The graph,
and graphical representation in general. The construction and interpre-
tation of graphs. (3) Negative numbers; their meaning and use. (4) Linear
equations in one unknown quantity, and simultaneous linear equations
involving two unknown quantities, with verification of results., Problems.
(6) Ratio, as a case of simple fractions; proportion, as a case of an equation
between two ratios; variation. Problems. (6) The essentials of algebraic
technique. (7) Exponents and radicals; simple cases. (8) Numerical
trigonometry,

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

A summer course (M1) is given in Algebra, covering the above subjects.
(See page 43.)

Plane Geometry. The usual theorems and constructions given in good
text-books, including the general properties of plane rectilinear figures:
the circle and the measurement of angles; similar polygons; areas; regular
polygons and the measurement of the circle.

The solution of numerous original exercises, including loci problems.

Applications to the mensuration of lines and plane surfaces,

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

The originals on the examination will in general depend for their
solution on propositions mentioned in the syllabus, but occasionally the
original will be so framed that a solution will occur more readily to the
candidate who is familiar with such important geometrical facts as the
properties of the 30° and the 45° right triangles.
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With regard to constructions, the candidate is expected to be able to
perform and to describe accurately those listed at the end of the syllabus
published by the College Entrance Examination Board, and also, as
originals, others based on these. He is not required to give proofs of con-
structions unless a proof is specifically called for by the question, and
such proofs will not be regarded as constituting a part of the book-work
requirement, but will have the status of originals, The candidate is expected
to be provided with ruler and compasses.

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

The solution of numerous r.)rigina.l exercises, including loci problems,

AEplications to the mensuration of surfaces and solids.

The scope of the requirement in Solid Geometry is indicated in a
syllabus published by the College Entrance Examination Board. The
examination will consist partly of questions on book propositions and
partly of originals.

A summer course (M3) is given in this subject. (See page 43.)

Plane Trigonometry. In this requirement are included the following
topies: (1) Definition of the six trigonometric functions of angles of any
magnitude, as ratios, The computation of five of these ratios from any
given one. Functions of 0°, 30° 45° 60°, 90°, and of angles differing from
these by multiples of 90°, (2) Determination, by means of a diagram of
such functions as sin (A+490°) in terms of the trigonometric functions of 4.
(3) Circular measure of angles; length of an arc in terms of the central
angle in radians. (4) Proofs of the fundamental formulas, and of simple
identities derived from them. (5) Solution of simple trigonometric equa-
tions. (6) Theory and use of logarithms, without the introduction of work
involving infinite series, Use of trigonometric tables, with interpolation,
(7) Derivation of the Law of Sines and the Law of Cosines, (8) Solution
of right and oblique triangles (both with and without logarithms) with
special reference to the applications. Value will be attached to the sys-
tematic arrangement of the work,

A summer course (M4) is given in this subject. (See page 43.)

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

A summer course (600) is given in this subject. (See page 43.)

Physics. The candidate will be expected to be familiar with the
fundamental principles of physics. It is especially desirable that he should
have a good knowledge of general mechanics and of the mechanics of
solids, liquids, and gases. A knowledge of physical hypotheses is com-
paratively unimportant. Textbook instruction should be supplemented by
classroom experiments, A sufficiently extended treatment of the subject
will be founr§ in any of the principal textbooks now in use in secondary
schools. Ability to solve simple problems will be expected.

It is furthermore expected that the student will receive training in
laboratory work. Deficiency in laboratory work will not necessarily lead
to rejection, provided the school from which the student comes is unable
to furnish such instruction. In this case, however, a certificate of such
inability w. . be required from the principal of the school.
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The laboratory work required for entrance should consist of at least
twenty-five well selected experiments, chosen with the view of illustrating
and teaching fundamental laws and principles rather than methods of
physical measurement, This work should preferably come during the
school year immediately preceding the student's entrance. A satisfactory
selection may be made from Experiments 1 to 51 of the College Entrance
Examination Board.

A summer course (800) 1s given in this subject. (See page 43.)

English. The examination in English is intended as a test of the
candidate's ability to express himself clearly and simply, and of his capacity
ft;r tﬁsinghhis past experience and reading in expressing elementary processes
of thought.

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

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

ooks.

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

A summer course (E1) is given in this subject. (See page 43.)

French (Elementary). The requirement for Elementary French is a
systematic course of four or five periods a week extending over at least
two school years, each year representing not less than 120 full sixty-minute
periods or the equivalent. Training in pronunciation and in the under-
standing of easy spoken French is regarded as an essential part of this
requirement.

The examination in Elementary French covers the following:

(a) Ability to read simple prose at sight and to translate it into clear
and idiomatic English,

(5) Proficiency in elementary grammar, to be tested by the translation
of easy English into French anc{’ by questions on the following topics:
inflection of nouns and adjectives for gender and number; pronominal
adjectives; the forms and positions of pronouns, especially the personals;
the partitive construction; the forms and use of numerals; the use of the
subjunctive, except unusual cases; the conjugation of the regular and of
thebmore common irregular verbs, Special attention will be given to the
verbs.

A summer course (L4l and L52 is given in this subject. (See page 43.)

French (Intermediate). This course should consist of recitations
partly conducted in French, It should comprise a continuation of the
study of grammar, the study of a book on composition, translation into
French of connected passages, dictation, reading and translation of some
standard modern authors.

Note, Tt is expected that the translations from French and German will be written

in correct and expressive English; and these papers may at any time be examined as addi-
tional evidence in determining the student's proficiency in composition.
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At the end of the course the student should be able to pronounce
French reasonably well, to understand easy spoken French, express simple
ideas in French, especially those dealing with travel, and read works of
ordinary difficulty with considerable ease.

A summer course (L61 and L62) is given in this subject. (See page 43.)

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

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

The examination in Elementary German covers the following:

(a) Ability to read simple prose at sight and to translate it into clear
and idiomatic English.

(b) Proficiency in elementary grammar, to be tested by the translation
of easy English into German, and by questions on the following topics:
the conjugation and synopsis of the regular and of the more usual irregular
verbs: declension of readily classified nouns, of adjectives, articles, pro-
nouns; comparison of adjectives and adverbs; use of the more common
prepositions; the simpler uses of the modal auxiliaries; simple cases of
indirect discotirse, and the rules for the order of words,

A summer course (L11 and L12) is given in this subject. (See page 43.)

German (Intermediate). This course should include a systematic
review of grammar, The reading, scientific as well as literary, should
become more difficult, and the syntax, idiom and synonyms of the language
chould be carefully studied in a series of composition exercises.

By the end of the course the student should be able to read under-
standingly any ordinary newspaper or magazine article of a literary or
popular scientific nature, to um{::rstaml simple spoken German, and to
express simple thoughts in German with a good pronunciation,

A summer course (L21 and L22) is given in this subject. (See page 43.)

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

]l_:)yatch of the above subjects is intended to represent one year of his-
torical work, wherein the study is given five times per week, or two years
of historical work, wherein the study is given three times per week.

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

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

DEFINITIONS OF ELECTIVE SUBJECTS
The object of the elective requirements is to secure and to recognize
greater breadth of preparatory training. The time allotment for each

unit of elective should be equivalent to four or five periods per week for a
school year of approximately forty weeks.
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These requirements are to be met by the presentation of certificates
made out on forms supplied by the Institute., Certificates are not required
of candidates passing College Entrance Board Examinations in the elective
subjects.

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

Elective Biological Subjects. Applicants may offer either (a) an
extended course in botany, zodlogy or in general biology and elementary
I)hysinlngy; or () briefer courses in any two of the same subjects. In the
atter case evidence should be given of knowledge of general principles
and of some laboratory and field worlk,

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

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

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

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

ADMISSION WITH ADVANCED STANDING

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

In general, an applicant from another college who has attended one
full year or more, obtained satisfactory grades (the lowest passing grade
is not a satisfactory grade on which to base credit) and received honorable
dismissal, may expect excuse from entrance examinations and provisional
credit for entrance subjects and those given at the Institute in so far as
he has covered these subjects. Students who present but a single year of
college work and offer chemistry are not credited with first-year chemistry
except on the basis of an examination taken in that subject at the Institute
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in September, Students presenting but one year's work in English without
History must take English and History E12, unless they pass an examina-
tion covering History of E11 and E12 in September or January. Students
who intend to take any of these examinations should notify the Registrar
and send for an examination schedule. In case a student has not been
credited with all required entrance subjects he will, unless especially
excused, be expected to make up the remainder by taking entrance
examinations,

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

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

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

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

For information concerning opportunities for graduate work and
research applicants are referred to the Bulletin * Graduate Study and
Research.”
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Admission of Special Students. An applicant considerably above
the usual age, pursuing special work, may be classed as a special student.
He should present a plan for study approved by the Department with
which his work will be taken. He n::&y be excused from the usual entrance
examinations in case he has presented to the Department evidence of such
professional or other experience as will justify the expectation that he can
profitably undertake the work desired. In all other cases, special students
will be expected to take those examinations on which the work they desire
depends, or to present college records in corresponding subjects,

Admission of Special Students in Architecture. Applicants desiring
admission as special students in architecture must be college graduates;
or must be twenty-one years of age, with not less than two years' experience
in an architect's office, or have had some equivalent and satisfactory
preparation, They must give evidence of this preparation through personal
conference, letters from former employers, and by the presentation of draw-
ings covering their experience. They must takein their first year of residence
the first year course in graphics 4'06, and English E11, E12, unless
these subjects have been passed at the September examinations for
advanced standing, or excuse has been obtained on the basis of equiva-
lent work accomplished elsewhere.  Satisfactory records must be ob-
tained in order to continue architectural subjects. All special students
must also register for freehand drawing. The first week of this course
will be considered a test period to determine the standing of the
student, Special students in Option 1 will be required to take, in addi-
tion to the suibjects already mentioned, courses in design, shades and
shadows, perspective, modelling, theory of architecture and architectural
history, the arrangement of subjects for each student to be approved by
the Department, To become eligible for the Traveling Fc{luwship in
Architecture a special student must, in addition to the courses already
named, obtain satisfactory records in the courses in European civilization
and art and philosophy of architecture and a satisfactory record in graduate
design. Special students who desire to take work in Option 2, Architectural
Engineering, must pass or offer equivalents for the entrance examinations
in mathematics zmr[ physics, and the courses in mathematics, physics, and
applied mechanics required in this option.

REQUIREMENTS FOR THE DEGREE OF BACHELOR OF SCIENCE

To receive the Degree of Bachelor of Science the student must have
attended the Institute not less than one academic year, which must in
general be that next preceding his graduation. He must have completed
the prescribed subjects of his professional course or equivalent work.

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

All theses and records of work done in preparation of theses are the
permanent property of the Institute, and cannot be published, either
wholly or in part, except by authorization of the heads of the respective
departments. No degree will be conferred until all dues to the Institute are
paid.
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GRADUATE COURSES

(For complete information regarding graduate work, see the bulletin
on Graduate Study and Research.)

The Institute offers opportunities for graduate study and research
in all professional departments, The degrees awarded are those of Master
of Science, Master in Architecture, Doctor of Science, Doctor of Philosophy,
and Doctor of Public Health.

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

A degree of Master of Science is awarded upon the satisfactory com-
pletion of advanced study and research approved by the Faculty and
extending over not less than one year.

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

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

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

RESERVE OFFICERS TRAINING CORPS

In codperation with the War Department of the Federal Government,
the Institute maintains the following units in the R. O. T. C.: Coast
Artillery, Engineer, Signal, Ordnance, Air Service and Chemical Warfare.
For information and course schedules, see pages 112-120.
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UNDERGRADUATE COURSE SCHEDULES FOR 1925-1926
FIRST YEAR. All Courses (Except IV Option 1)

First Term Second Term

16 Wecks 15 Weeks
Chemistry 501, 5'02......000u00es IO B Oy eI 120 — 75 120 — 756
Descriptive Geometry I R B e L o e S 45— 10 45— 10
English and History E11, E12. R O T L L i ] 45 — 175
Machine Drawing Flcmu.ntar)’ D12, as .. 45— 0
Mathematios M11, M12: . i o0 ivesaaianliasebiasssisise 45 — 00 45 — 00
Mechanical Drawm& Dll ...... VA viee 45—- 0 ¥l b
Military Science M511, M‘512 ................. i 46— 0 45— 0
Physical I‘rmnmp PTLPT2: v vvae 20— 0 20— 0
Physics 801, 8'02 TS a2 A e i S e RORE 60 — 756 60 — 75

Hours of exercise and preparation: 750 =425 4-325 750 =425-325

FIRST YEAR. COURSE IV OPTION 1

First Term Second Term

15 Weeks 15 Weeks
Architectural History 4°411,4'412. . ... cocvnnvinnnrnnnns . 30 — 060 30 — 60
DeBign T €T1B. (v vvisrsarsraansrrapesvsrsanensonpsanses A s 150 — 0
English and History E11, E12, ... . b8 0 T AR L e 45 —175 45— 175
Breshand Drawing 4012 . i vvns onvaimosos s R it b 60— 0
O B8 08 s vieaVila s e ath b 574 e a 1878 4 b 1913 4 3! byplaca v niare e ase. 45 — 75 45 — 75
Graphics 406, , R e e LAV e e e AT A b 90— 0 oh o
Mathematics Mi1, M12 e YOI GO T SN 45 — 90 45 — 80
Military Science Mbll ¥ DY R s 48— 0 45— 0
VT i b I 5 b B S Y ST IO b & B BT IO 30 — 45 Wi o
e G T L b [ S b R e O L T 20— 0 20— 0
Shades and Shadows 4'11. . ... .. .ovvviininnn dieraseas  BU~—il8 ‘e .
Theory of Architecture 4'311, 4'312. .. ... . ... iivieanens 15— 0 15— 0

Hours of exercise and preparation: 755 =305 4360 765 =455 4300
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CIVIL ENGINEERING — COURSE I

The course in Civil Engincering is designed to give the student sound
training, both theoretical and practical, in the sciences upon which pro-
fessional practice is based. Particular care is taken to enforce the applica-
tion of the principles taught, and the student is made familiar with the
use of engineering instruments and with the usual problems of practice.

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

In the comparatively advanced work of the upper years the student
is offered a choice of t.iree options or groups of study, namely: a general
option in civil engineering, including the study of hydraulic and sanitary
engineering in considerable detail, an option in transportation engineering
in which morz than usual attention is paid to railway and highway engi-
neering, and an option in hydro-electric engineering in which special
consideration is given to the subject of water power development. The
special work of the hydro-electric option begins in the third year, and
that of the other options in the fourth year.
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Civil Engineering — COURSE I — Continued

First Year, Page 63. Description of Subjects of Instruction, Pages 127-231

SECOND YEAR ALL OPTIONS

First Term

15 Weeks

Applied Mechanics 2'15. aiaenale e as
Astronomy and Sphencal Tngmmmctry T 12 ......... Sl 48—d0
Dr-scngt.we Geumetr)& (AT e e . 60—45
English and History E21, E22, A e OO A R S 45--175
Graphic Statics 1'80. v . voverpeniivariosssinsnns (T
Map Reading and [‘o ngmphu.al Dra\vmg 1 18 ....... vies 30— 0
Mathematics M21, M22. . ... o R e e . 45 —100
Mechanism 2°01. . ...... R I TG b Hrt Hos RO o i :
Military Science MS521, MB22, T I ) sorensses 48— 0
Physics 8'03, 8'04. A TS e At SEMNC R 12 SRR . B0—175
Surveying and Plathng 100, 1’ i3 i e ety a vesss BO—48

Hours of exercise and preparation: 7560 =350 4-380

Second Term
15 Weeks
45 —40

45— 175
46— 15
45 — 00
30 — 60
45— 0
60 — 75
30— 0

760 =345 4405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 1'06. . ........ R R o veess 100 hours
Hydrographic Surveying 1'60. . ........ P RN G el atae s D OMER
Plane Surveying 1'05. .. v vveransrccscraes SR IO I i I eavesseens 100 hours
Railway Fieldwork 1'20..... e e AT R R R b S e 80 hours
THIRD YEAR
Option 1. General
Optmn 2. Transportation Engineering

First Term

15 Weeks

Second Term
15 Weeks

Applied Mechanics 220, . . .oovivioranrrrriianas vesevss 45—90 fir i
Electrical Engineering, Elements 0 B0 s e & oL . 60—90 otk o
Electrical Engineering Laboratory 6'88......... bisaaih vip e L o 30 — 30
Foundntmnal‘ls N T s siwwiazaly AR A Wi 15— 15 i e
Geodesy 1'1 T T Ao Wi % TN A 30 — 30 3 .
Geolugylﬁaml‘ 12.!22... ......... Vi et e G0 T 45 — 46
Hydradlica 1'82. . . covaisisacisansaraassss e e Taca ke e o 45 —7H
Materials 1'48. ... covvveeinin OO R PR T SO GRRIT | a 0 15— 30
Political Emnomy HoBY, BaBD . fiiivsisneanslipinnetsntedns . 45 —45 46— 45
Railway and Highway Em,mcenng 1 z: i D i 30 — 60 30 — 30
Railway Drafting 1'23, 1'24 . ......0000veeen e b . 60— 0 45— 0
Structures 1'40, o v oo v evriressanrrrasrsraaeanioas . s 45— 75
Testing Materials Laboratory 2 a7, WIS ST 20 — 10
Genera Study.................... ..... A B 30 — 30 30 — 30
Hours of exercise end preparation: 720 =345+375 720 =350 4-370

THIRD YEAR
Option 8. Hydro-electric Engineering

First Term
15 \\'eel}(\s

Accountm Ec50.

L oA KT AT C 0 DN AT e N R cee 46— 4L

plied Mechanics 220, . .....vvviinies B R A . 45—90
I'ﬁctnca!. Enginecering, Elements 640, ... ...... vevsessees 00—00
Electrical Engineering Laboratory 6'89........c000ievian -0 i
Fnundatlun514s ..... Sin'e win s alnin e e A e R AR AR . 18—18
Geodesy 1'13. .. .. .ovvvaan Wininie el ey e 30 — 30
Geologyl2d£lT 12322............ haind 30— 15
Hydraulics 1 A R KRR L RO A o .
Matermlsl‘l:i .......... A s . ¥
Political Economy Ec3}, R e P ) 45— 48
Railway and Hngwny Engmeennnlml 122 20— 40
Report Writing E33. . .....0000enees A R SO SO R ) .
Structures 1'40. . ..., .. RGO NI W X T 10 .
Testing Materials Lnbon.t.onr R S el R Fla ke
General Study. .. oovereneersiisssssrissrssriassraans +es 30-—230

Second Term
eeks

Hours of exercise and preparation: 720 =320-+400

735 =335 +400
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Civil Engineering — COURSE I — Continued
FOURTH YEAR
Option 1. General

First Term Second Term
15 Weeks

Bridge Design 1'501, 1'502

Engineering and Hydmulu. Laburatory 2'63

Foundations 1'48, Weneeaeesnanes

Heat Engineering 246 ‘o47 hl]#-lﬂ&

Hydraulic and Samtary Design 1'79 i

Hydraulic and Sanitary T'ngmccrmg 1756, 1'76

Roads and Pavements 1'35. . .. A St

Structun.s 1'41, 1'42..... 00 —120

Hours of exercise and preparation: 720 =350 4370

FOURTH YEAR
Option 2. (aand b) Transportation Engineering

First Term Second Term
15 Weeks 156 Weelk
Bridge Design 1'601, 1502 106 — 0 75— 0
) emistry of Road Materials 5 37.. 5 60— 0 5 ¥a
Engineering and Hydraulic Labomtory 26 s A 30 — 30
Foundations 1'48 . 15— 15 Gt e
(b) Highway Design 1'38 g s 5 45— 0
Heat Enginecering 2'46, 247, N e et e B S 1 ) (4], 30 — 45
(bg Highway ’lmnaportahon 187, . S A gao 3% 30 — 60
(a) Railway Design 1'28 5 ot A 76— 0
Railway and Highway hnmneennq 1 L .. 30—45 by &
(a) Railway Engineering 1'26, 1'27 .. 30—30 30 — 60
Roads and Pavements 1'35 20-—25 b £y
Structures 1'41, 1'42 3 f 60—120 60—120
(h) Testing ngh\\ay Materials 1°36 A ol Y ook 16— 15

Thesis s . i 455 105
General Study. . .oovvivsaniiase A R AR 30 — 30 30 — 30

Hours of exercise and preparation: (20; 720 =350 4370 720

(2b) 720 =350 ++340 720

FOURTH YEAR
Option 8. Hydro-electric Engineering

First Term Second Term

15 Weeks 15 Weeks
Bridge Design 1'511, 1'512 { 60— 0 90— 0
Central Stations 6'47 ' i o 30 — 60
Electric Transmission and bution of I‘nergy 30 — 00 ‘5 b
Engineering and Hydraulie Labmntory 2031 b Fi 45— 45
Foundations 1'48 16— 16 ] o
Heat Engineering 2'46, 247 60—105 30 — 45
Structures 1'41, 1'421........ . ‘ 060—120 30 — 60
)?IVnt.er Power hnglnct.rln;, 1.7 45 — 90 90 _U 45
General htudy T A e .'lﬂ — 30 30 — 30

Hours of exercise and preparation: 720 = 'i(m+ 420 720
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MECHANICAL ENGINEERING — COURSE II

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

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

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

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

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

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

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

To subjects of general cultural value, like English, history, political
economy and general studies, nine hundred hours have been allotted, this
being a little less than one-seventh of the total time.
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Mechanical Engineering — COURSE 1I — Continued
First Year, Page 62. Description of Subjects of Instruction, Pages 127-231
SECOND YEAR

First Term Second Term

15 \Vtuks 156 Weeks

ApBlsHeMeenaples BB .. b e s e e 34 45 — 90
English and History E21, E22, i 45—175
TR e M T P e e R i iy 45— 0

Foundry 201........
Machine Drawing 2°13.

o — 0

Mathematics M21, M22 45— 00
Mechanical Lns;mcermg Drawing 2 & [l
Mechanical Engincering Equipment 2 04 15— 0
Mechanism 2'00, i | i
Military Science M‘S’l MS22.) i 45— 0
Datbarn MREING E02 0 iy daia e o v alaisiece abijaina ivia i i 30— 0
Physics B'08, B/04 5 s o ovsiasassiialvnsvanens dveniassnee 00 — 75 60 — 75
A nT g 0 e R st 30— 0 rif s e

TH0 =420 4330

Hours of exercise and preparation:

THIRD YEAR

Second Term

16 Weeks
rphud Mechanics 2'20, 2'21. OO Ik O 45— 75
Electrical Engineering, Elements 6° ll] .............. 60 — 00
L'ntl-‘ngmLLnng2-iU 2T e aobadiouaeie A | (e 45 — 175
Heat Enginecring 2°41. 30 — 30 o by
Machine Design 2'70, . ... e o G0 —= 0
Machine Tool Laboratory 2 00— 0 60— 0
Materials of Engineering 2:30 30 — 30
Mechanism of Machines 2 " 0 60 = 30 s
Political Economy Ec31, 45 — 45 45 — 45
Physical Chemistry 5°82. 30 — 30 o 17
AT T b T 1| B AL S T Bt AL R TS 30 — 30 30 — 30
Hours of exercise and preparation: 720 =375 4345 720 =375 4 \1'1
FOURTH YEAR. (General Course)
First Term Second lerm
15 Weeks 15 Weeks
Dynamics of Machines 2:251. . ... .. AT 30 — 60 " e
Electrical Engineering l.nhmntnr\ AlEn WL ... 30—30 e o
Engineering Laboratory 27601, 20602............000vians 60 — 60 60 — 6O
Hcat Engineering 2'43 30 — 60 i o
HLYOTRNRA IO e G T s e s e e by e e e R 45— 90 i 5
Industrial Piants 2'781 0 0 45— 45
Industrial Plants 2'782. & 24 60— 0
Machine Desli el L e R s 90— 0 I
Mechanics of Enginecring 2'20 . N S P LS e ‘e e
Power Plant Design 2'68 .
Production Methods 2:68 - .
Testing Materiale Laboratory 2:85. . ... .oivuvine eieaes O =30 3 .
General Study . ..oovvrvrrnenens s e E ey e e 30 — 30 30 — 30
N BT a2 7 e oot a4 e s T (st 3 4s win el m1s ey 105
ULt e O e e ER AT A s f Ve a e ea o le a7 s s 60
Hours of exercise and preparation: 735 =375 +360 720
In the second term of the fourth year an elective from the fol'owi ing list is to be ta?en
by each student:
ELECTIVES
First Term Second Term
AeronaUtics 18170, ;i sivisinis soqiasiss daniaisambamas s v i st 30 — 30
Application of X-Ray and Photo-Elasticity 844.......... o Ha 60— 0
Automatic Machinery 2'850...... s ol e e e 54 oL et ata s v T 30 — 30
Engineering Chemistry 534 . A ey DO IR A7 Vi 60 — 0
Fire Protection Engineering 2'851. .. ... I E S s 24 SH 30 — 30
Heat Treatment 2°856. ... . .... TG O T A0 B R 55 5t 60— 0
Locomotive Enmneermu Y T et SR i R S 30 — 30
Mechanical Equipment of Buildings 2'854................ v G 30 — 30

Steam Turbine Engincering 2'855. .. . . vovvvivnininen-n i Y 30 — 30
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Mechanical Engineering — COURSE II — Continued

FOURTH YEAR
Option 1. Automotive
First Term Second Term
15 Weeks 156 Weeks
Automobile Laboratory 2'66......00000veianiviiniiianes g {5 30 — 30
Dynamics of Machines 2'251. . ... . .coiiiiiiiiinniinnnns 30 — 60 Bt s
Electrical Engineering L nbnrntnry L'l Lo I G e T e 30 — 30 b 50
Engineering Laboratory 2'601, 2'603. ........coiiiiiien, 60 — 60 30— 30
Gasoline Automobile 270, ... ovvvvvnrrinneriiiniiinns A A 45 —45
Heat Engineering 243. . .....cicaiiieiiainnrenansinnnss 30 — 60 e o
Heat Treatment 284, . ... ..c0viossriarrsnsssssssssnss 30— 0 el
Hydraullcs 1'84. . . ..oonerronsaessas oo 45—00 3 s
Industrial Planta DTRY . (vsvivie s & On i 45 — 45
Machine Deﬂlin ‘711, 2712, 60— 0 30— 0
Mechanics of ugmecrmg 226 L 45— 00
Power Plant Design 2'68. ' : 60— 0
Production Methods 2'08 5 . 15— 15
Testing Materials Laboratory 235 . 60—30 Ll
General Study. ........ 000000 . 80—30 30 — 30
‘Thesis A £ 106
Hours of exercise and preparation: 735 =375 43060 720

FOURTH YEAR
Option 2. Engine Design

First Term Second Term

15 Weeks Weeks
Dynamics of Machines 2'251........cc0000iuanrisssciss 30 — 60
Electrical Engineering Laboratory 680, .................. 30— 30 4 s
Engine Design 2'77.. ... .00 i0uussinesisnsssrssnnsirnnne s A 090 — 45
Engineering Laboratory 2601, 2602. .. ......covinviinnes 60 — 60 60 — 60
Heat Engineering 348 oo qve s asnisanassicenssassaes 30 — 60 o r
Hoat TreatmBat 3 RAT, i i clives s ey v aiasietes 30— 0 o o
Hydraulics 1'04. . . ....ciniiieianniiinneinis , H N 3 e 45— 00 s e
Indastrial Plaots 781 . o van i iiaissndinstsiasianet s el i 456 — 45
Machine Design 2711, ..« .iocvearsinnsisnssnriassioine 60— 0 o5 at
Mechanics of Engineering 226 . .........cooiiiiiiiinn e ey 45— 00
Power Plant Design Z'58. ....covuvinaiiinersinnsriannns 60— 0
Production Methods 208.......... nd Wi 16—15
Testing Matennls Laboratory 2'35 60 — 30 i o
General Study. . 30 — 30 30— 30
T e e R 105

Hours of exercise and preparation: 735=J'¢"i-i i')U 735

FOURTH YEAR
Option 3, Textile

First Term

Second Term

15 Weeks 15 Weeks
Dynamics of Machines 2'251. e ok
Electrical Engineering Labora ttury h B‘J - it
Engineering Laboratory 2'601, 2'603. 30 — 30
Fire Protection Engincering BB s 30 — 80
Heat Engineering 2'48. . ... viiiiinianinniiiniiannin Vish v
1 T S e A e e R e A AR R i B
Industrial Plants 2781 .. ... 0. ccveveeriisivsissncrinns AB — 45
Machine Design 2'71. ..., . .covinrrrinerininninnsnriens Pe.  ad
Mechanics of ngmeermg W O S I S RN 45 — 90
Power Plant Design 2'58. ......0c0iiiiiinnniininnsinanns ¥ 60— 0
Production Methods 2'08, ..., 10 cvrarrrsnssnscsassenrss 4 s 16—15
Testing Materials Laboratory 285.......cvcnvvrnnivirns 60 — 30 . .
Textile Engineering 387, ., . .ocvavinnnnivoninssansnssis L0 00 — 30
Ganeral Study 80— 30 80 —30
MM 7 e s o e g el e e a6 8 Wk ek b I 105
Hours of exercise and preparation: 735 = 575 +3b0 720
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Mechanical Engineering — Course II— Continued
FOURTH YEAR
OPTION 4. Refrigeration

First Term Second ‘Term

15 Wecks 15 Weeks
Dynamica of Machines 2251.......... O T R R 30 — 60 Pl
Electrical Engineering Laboratory °89......... csiesssess  80—30 i s
Engineering Laboratory 2°601, 2603, .........ccciaiiuin . 60—00 30— 30
Heat Engineering 243, ..... O RES R P R RO .vv 80—80 " e
Hydraulics 1'64. .. ,..cc00rssss AR ST cerinnsirses 45—00 A a3
Industrial Plants 2'781......0 00cressctsrsassians Sajsteral bk o 45 — 46
Machine Design 271, . ....ovavianrnas b S e viees 80— 0 B
Mechanics of Engineering 226 . .........o000000s % IR e s 45 — 00
Power Plant Design 2'68. .............. T 3% 60— 0
Production Methods 2'08........,. e s o O 156—15
Refrigeration 2'49..... Sileeagies o 45 —175
Refrigeration Laboratory 2:64. .. .. i . y; 80— 80
Testing Materials Laboratory 2'35...... e a10 lelalata S\ ta e tle . 60—30 R £y
General Btudy. . oovvveviinnrireen EFEA R P ceess 80—30 30 — 30
ThesiB, . vcoesscivsssssnse N s AR R e Valsissiias Y ) 105
Hours of exercise and preparation: 735 =375 4360 720

ARMY ORDNANCE

This work begins with a summer session, Subjects covered: Differ-
ential Equations, M72, a course of one hundred and ninety-five hours;
Ordnance Engineering 2801, this course extending througfy)' a period of
three hundred and twenty-four hours.

Schedule for the Academic Year

Summer Term First Term Second Term

Differential Equations M72....... SEva et 195 — 0 ol iOn aa) e
Electrical Engineering Laboratory 6'88. ... .. GOt ek iy LA 120 — 90
Electrical Engineering Elements 642, .. ........ £ STa 75 —175 i 25
Explosives Laboratory 5'81 ... vovrvreecsnenas oy Y s A 60— 0
General Chemistry 5801, 5802, ....... e RS s e 60 — 60 40 — 30
Heat Engincering 2'461, 2°471...........004. Tt AL ta 45— 90 45 — 00
Ordnance Engineen:ng 2801, 2'892, 2°803....... 216—108 1956— 0 195 — 0
Powder and Explosives 5'567...... GO G O b e o 30 — 30
Power Laboratory 2656. . ....c0000000ues PO T Y s (% 5 30 — 30
Theory of Elasticity 2'27. ..o vviviivinanis i e 60—120 v ¥
Hours of exercise and preparation: 519 780 780

Officers of the Ordnance Department, United States Army, taking Course 11 Ordnance
F]chcol at Watertown Arsenal, will take Gas Engine Laboratory, 2'651, 195 hours, during
the summer.
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Mechanical Engineering— COURSE II — Continued
AUTOMOTIVE ENGINEERING — GRADUATE

First Term Second Term
15 Weeks 15 Wecks
Automotive Design 2:811, 2812, .. ...000uus R PN ST 120— 0 150 — 0
Automotive Engineering 2801, 2802, . . ..0cvviiiiniianns 45 — 90 45 — 90
Automotive Fuels 10031, ..., .. S R VAT i 45— 75 i s
Dynamics of Engines 2°254,,,..... 30 — 60 3 %
Engine Testing 2'671 . 60 —- 30 5s P
Heat Treatment 2842, . 0 1 710 46— 0 .o
Heat Treatment and Metallography 2°80 60 — 20
Maintenance and Operation of '\l'mmntuc qu:.pnu.nt 2661 30 — 20 05 ,.
Manufacturing Processes 2081, qar e | o e ) 45— 15 0 oy
Motor Vehiclo Testing 21072, .1 conriisserveossonmasss in o 75— 45
L A e e T G o RO D ) I DD 45 285
Hours of exercise and preparation: 755 770

TORPEDO DESIGN, UNITED STATES NAVY — GRADUATE

]"lrst-Term Second Term

15 Weeks 15 Weeks

Aero Engine Labotatory 21001, . . oooernisnevenannsnsssos e ir) 30— 0
y 844, 60— 0

Application of X-Ray and Photel
Automatic Machinery 207......

45—d5

Automatic Machinery 208, ol e 60 — 60
Dynamics of Machines 2'251 . . 30 — 60 o P
Engineering Laboratory 2'801. ... cvvvvvvniinsnsninniis £ A
Heat Iingineering 3'40; 242 ... v caviisasissniva i 45— 75
Heat Traatment: 8 BALD o ooiiiha i sias sarvmse s s abriesian T va
Machine Design 2761, 87682, . ... .cvvvunvvnsnesusinnn R 90 — 30
Materials of Engineering 2301...... A L O e e A e
Mechanism of Machines 2'06. ... ...coivivivinnnes Gy A S 3ts
Physical l'\!t.!ullllruy 28313832 s e e b e 5 120 — 30
Theory of the Gy roscope M.n e Rt e e s S ATRE S 15— 30
Thermodynamics 5737 . . ........ A IO R A LR A g T 1l 30 — 30
T T §3 LG (TR e W B ey D g i o e e TR L o 1 30 — 60

Hours of exercise and preparation: 780 =4054-375 705 =4804-315
Research of 300 hours between June 15 and December 15 of following vear.

ORDNANCE DESIGN, UNITED STATES NAVY — GRADUATE

l-‘irst Term Second Term

15 Weeks 15 Weeks
Advanced Mechanics and Theory of Elasticity 2'251, 2282, 45—120 45—120
Adroratt/Armament 1048, ... v e cssome sls siaiaine s ssaeba 45— 75
Dynamics of Machines 2'251.. ... ... civivvnvenrvinins . 30 — 60 o s
Electrical Engineering L rll:nralur) 680, oV ai e (e 30 — 30 o <
Exterior Ballistics M75 SO 40 — 60 o5 a
Heat Treatment 2 viaiees 48—10 i i
Industrial Applicatio A e r 45 — 30
Interior Ballistics 2'20. .. ........, e 5 i 30 — 45
Machine Design 2'71. .1 . v vnvianans S . 90— 0 o i
Machine Design Advance (I 2'75 A Vi 150 — 0
Mechanism of Machines 2:00. TSR O I AT TR b e L At VR ] i i
Physical Mctal?urm 2331, 2 332, . 30 — 30 120 — 30
Structures 1'45 ., .. 45 — 00 5is e
Structural Dmun L1 AR . el = e 45— 0
Theory of the Gyroscope M57. . ........... o prn e 15 — 30

Ho 175 of exercise and preparation: 705=3754420 825 =195+330
Research of 300 he :: between June 15 and December 15 of following year.
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MINING ENGINEERING AND METALLURGY
COURSE III

The demands made upon the mining or metallurgical engineer call for
training in a great variety of lines. The policy is to give him the under-
lying principles of mathematics, physics, chemistry, mineralogy, geology,
mining engineering, and metallurgy, as well as some practical knowledge
of mechanical, civil, and electrical engineering. Thus equipped, he can
take up specialized work after graduation with the expectation of carrying
it on successfully. The broad foundations laid in scientific and engineering
subjects also give a student the general training he needs if he intends to
follow technical enterprises other than mining and metallurgy.

Two optional lines of study are open to the student.

Option 1 is general in character, covers the field of mining engineering,
but includes also a sufficient number of metallurgical subjects, so that the
students may defer the choice between mining and metallurgy to a later
date.

Option 2 is for those interested chiefly in metallurgy. Prominence is
given to the metallurgical processes; the production, properties, and
treatment of metals and alloys; and to metallography, Opportunity is
given to specialize in iron and steel, copper and non-ferrous metallurgy,
or in gold and silver. Trips followed by conferences and reports are made
to mills, foundries and shops in the vicinity.

Valuable opportunities are offered for observation and field work in
the ample laboratories of the Institute, in the Summer Mining Camp at
Dzver, N, J. and the Summer Visits to Metallurgical Plants,

Graduate courses have been arranged for students able to devote
additional time to professional study.
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Mining Engineering and Metallurgy—COURSE III—Continued
Option 1. Mining Engineering
First Year, Page 62. Description of Subjects of Instruction, Pages 127-281
SECOND YEAR

First Term Second Term

15 Weeka 16 Weeks

English and History E21, E22. .. ... ...0inieiiiiniiins 45— 176 456 — 175
Rorging 2001, v eissnanssressscsssancssbnanessasrsosns 30— 0 vs [
(e T e P ot e ot s A L O A it alatil 45 — 45
Mathematios M21, M22. ... ..cccvvivnrsirsssorssnnnaas 45 —90 45 — 90
Mechanism 2'01 . v cusisnscisonssisivassrassparanssrsss i h 80 — 60
Military Science MB21, MB22. ... iivvuraniranrennnnees 45— 0 45— 0
Minsralogy 1900 s v cvevvvninessninsrnsnssnnninissdne 120 — 30 i ey
Physica B'083, B0&. « vorvaseiosansssantasassosssssnanes 60 — 75 60 — 75
8un]itntiv.e Analyaia‘ﬁ‘ll ............................... 106 — 30 N i
uantitative Analysis 5'12. .. .. .oeeiiiiininrsnioaneananes Ha s 105 — 80

Hours of exercise and preparation: 750 =450 +-300 760 =375+375

REQUIRED COURSES AT SUMMER MINING CAMP

Surveying 1'10. . o0 vvuveriiiairriiiiaiitiiariaiaansnarstiannias Cerrvaes 860 hours
Mining Practice 8'0B. . oo vvvvrnsnrrrsresressssrissssisassssssarsssnsns 40 hours
THIRD YEAR

First Year Second Term

15 Weeks 156 Weeks

Applied Mechanics 2'158, 220, . ..uvvuvvarerssssssnsssnes 45— 90 46 — 90
Economic Geology 1240, .« . ovvvvrianrarnronns ST 75— 45
Rire Assaying 8'8Ll; ¢ v vossasersnsanssnasins ' 90 — 30 s i
Geology 12'31. .. .......... 75 —45 ) o
Mining Methods 3'01, 3'02 76— 45 60 — 45
Ore Dressing 321, ....... 34 Va 45 — 30
Ore Dressing Laboratory 3°22. ‘i as 75 — 30
Political Economy Ec31, Ec32 45 — 45 456 — 46
?unntltm,wu Annl{elus 6'13. . 1056 — 30 o se
esting Materials Laboratory v vae By 7% 20 —10
Generil BEUAY . svicaninin e esvmsanorsesesaiossisussn e e W 30 —30

Hours of exercise and preparation: 720 =435 4285 720 =395 43256

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks
Economics of MIning 8'08....cccuvrrinraraosioassasasss 60 — 45 oIy
Electrical Engineering Laboratory 6'85........... 00000t i o 30 — 45
Electrical Engineering, Elements 6°40. . ....coovianiiinaes 60 — 90 o s
Epfineerihﬁ boratory 2611, . ... 0rirrasersisnnnianss o s 30 —15
Field Geology 12'83. ... .couvviinias A . 45—15 i i
Heat Enginecering 2'44, 2'45. . .... 45— 175 45—75
Hydraulica 1.68. . ..ovenriosrsinsss 30 — 45 e s
Metallurgy, Copper, Lead, etc. 3'412 76 —45 Bal ey
Metallurgy, Gold and Silver 342 TR 75 — 80
Metallurgy, Iron and Steel 3'432 30 — 15 Feh g
Principles of Mining 3'04 .. 5y TR 45— 60
Suhonlg Structures 1'44 il B 30 —- 45
General BEIAY, ¢ oo cvan nnrnonninesseysys s eisisss o iyyeie 80 — 30 30 — 30

THBBIB, o« s vnssvecnasetossobessanonsssannssanansasanss e 5 150

Hours of exercise and preparation: 735 =375 +360 736
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Mining Engineering and Metallurgy—COURSE III-—Continued

Option 2. Metallurgy

First Year, Page 62. Description of Subjects of Instruciion, Pages 127-281

SECOND YEAR

First Term

Second Term

16 Weeks
English nnd Hmr.ory E21, E22 46— 76
SRR R00L ;s el v e 4 2%
Foundry 2'91 ............... e ' 60— 0
OGN ANBIVEIS B'BL. 0. iviiiliadiiianaiaaianaseeassssnes e, G 16—15
Mnthematms M.ZI I b e A S T I R O b eI 45 — 90 45 — 90
T P R S G R TR Wy o 30 — 60
Milita: Smenru MERYVEMBER Y R R i et 45— 0 46— 0
Minera! ogg ..................................... 120 — 30 % i
Physics 808, 804, .. ......000evies R T HOTHL B S EN 680 — 75 60 —175
ualitative Annlysm B'1L.vsvasnciensobsanensannesnnssne 105 — 80 S hY
uantitative Analysis 5'12.......0000000000ss0esvsnnsns Vi i1 105 — 30
Hours of exercise and preparation: 750 =4504-300 750 =4056+345
REQUIRED SUMMER COURSES
M AOLINE DI AWIOR TR 350 sk i ada i b as basa nd e borin fonis s bk b bia 6 b b 58 60— 0
Surveying and P ottmq b L L b e I A e ) o 70— b
THIRD YEAR
First Term Second Term
156 Weeks 16 Weeks
ACOBURBINC ORI 1 0 8 (e s et noh mia b e le € 0 aXess ma b b venlare o i 45 — 45
Applied Mechanics 2°15, 2201 .......co000vnnsesnnssans 45— 00 48— 00
Epgineering Laboratory 2'611......00uivviuneiinsniinis g 30— 15
I ARETIOR BT ¢ b v et s Tk b W e 90 — 30 ot L
Heat Engineering 244, 2'45. . . . ..c.oovviniinnnnsossnssa 45—175 45 — 75
Heat Measurements 812, , . .+ sxrveseserrsnnnsnnneseerns 456 — 15 1 5
T e L R Sl e I O S AR T T 3 DO L RO e iR 60 — 30
R I o L LS D ST s A AT 45— 30
Political Economy Ee31, Ec82. .. ... 0. civivniininniiian 45— 456 45 — 45
uantitabive Analysis 513, ... .. couveriiiiiiiiiiinanias 1056 — 30 4 v
‘esting Materials Lahoratory 2'37. ... .. 00vviinnnrinnns e vs 20— 10
e T N A Y S L T O R 30 — 30 30 — 30
Hours of exercise and preparation: 720 =4054315 735 =3654-370
REQUIRED SUMMER COURSE
L T T e R e T e e P e e e e e 30 — 30
FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeis
Electrical Engineering, Elements 640, .......c000ivivinns 60 — 80 i 40
Electrical Engineering Laboratory 6'85. . Vs AR | i va 30— 45
Electrochemistry, Elements 8'00. ... ...c0000000000a0ases 60 — 30
Elements of A R R ks s e Cal |
S T e e e T T N A i e AT A A 30— 0
Foundry 201.......0000. 60— 0
EESO VRN T . . ocioinann ainisaninionio gioibinnin siadnin e pbet e o 414
Metallurgy, Gold and Silver 3'42 75 — 30
Metallurgy, General: Zine and Minor Metals 3'44, o 60 — 45
etallurgy and lieat ’I‘ra&é;ne:lw %fSS‘eel BB b 30 — 15
ron an Al I R I T T T i FA S
(a) Metalluirgy { pper, Lead, ete. §'411. 11111
IronandStnelS-‘lal AR S RO OE SN0
) Myinlhugy {C opper, Lead, etc, 8' TSl
Thermochemistry and Chemical Equlhbnum 568 | i) i
Qenbral!Biady. . Lo e i e e 30 — 30
L e e G o e I A =t Sl g 165
Houra of exercise and preparation: 720 =375+4345 735
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ARCHITECTURE — COURSE 1V

Architecture is essentially a fine art which for its inspiration must
continually refer to the achievements of the past, and for its fulfillment
must borrow much from the sciences and from engineering. The education
of the architect, therefore, which is based primarily upon the canons of
art, must at the same time include historical study of civilization, painting,
sculpture, and architecture, as well as some instruction in science and its
engineering applications. As a profession it requires many years of earnest
effort and self-sacrificing study. The architectural school can undertake
to furnish only the fundamental training necessary to start the young man
in his career. He must be given the proper attitude toward this profession;
he must be made familiar with the underlying principles of art and science
which are to become the foundation of his professional knowledge and
development; he must be taught the logic of all true architecture; his
taste, his power of discrimination between the good and beautiful and the
commonplace and vulgar, must be developed. He must be given facility
in the processes which he is to use in the expression of his imagination and
thought, and made acquainted with the sciences and their applications
by which his ereations may be transformed into reality. Such is the ideal
toward which the course in Architecture aims,

The curriculum and methods of instruction employed have been
selected not merely to prepare the student for the future practice of his
profession, but to supply a training which shall be educational in the
broadest sense.

The option in Architecture lays most stress upon design and art with
a minimum of structural design, while that in Architectural Engineering
lays greatest emphasis upon structural design and engineering, with
enough of the history of architecture to give the student an education of
corresponding breadth.

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. It consequeritly has seemed fundamentally unsound
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, mathematics, mechanics, descriptive geometry; and also certain
professional and semi-professional subjects, as history of architecture, office
practice, professional relations and building construction. The more
highly specialized subjects pertaining to the distinctive characteristics of
the two options are necessarily taught separately.

The degree of Bachelor of Science in Architecture or in Architectural
Engineering conferred by the Institute admits the holder to candidacy for
membership in the American Institute of Architects without the examina-
tion ordinarily required.

All drawings and designs made during the course become the prop-
erty of the Department to be retained, published, exhibited or returned
at the discretion of the Department.
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Architecture — COURSE IV — Continued

OPTION 1. Architecture
First Yoar, Page 62. Description of Subjects of Instruction, Pages 127 231

SECOND YEAR

First Term Second Term
16 Weeks ks

Applied Mechanies 2:17, 2

Architectural History 4' 421 4 422

Design 11 4-721, 4'722

English and Hnstory E21, E22

Freehand Drawmu 4'021, 4'022

French L Fewaee

Mlhtmar ‘acmnt‘c MSE] MS22

Office Practice 4'20 ol o e i !

Theory of Architecture 4'321,4'322 ..,.... U 0= 0

Hours of exercise and preparation: 720 =4054-2455 720 =540 1180

REQUIRED SUMMER COURSE
Jffice Practice 4'21 100 — 0

THIRD YEAR

First Term Second Term

15 Weeks 15 Weels
Building Construction 4'80 15— 15 il 5
Color, Theory and Exe reises 4'081, 4°082 . v 18—45 16 — 45
Constructive Design 4'811, 4'812., 90 — 0 106 — 0
Design I11 4'731, 4732 210— 0O 225 — 0
European C ivilization and Art 4 4 45 — 60 45 — G0
Freehand Drawing 4'031, 4'032 it 30— 0
Modelling 4'071, 4'072. .. X b
Political liconomy Ee31, 2
Theory of Architecture 4' 331

Hours of exercise and preparation: 720 =555 4165 720 =570 4150

FOURTH YEAR

First Term Second Term
¥ 15 Weeks 15 Weeks
Color, Design and Application 4001, 4 5 F
l)c.slr{n IV 4'741, 4742

European Civilization and Art 471, 4472
Freehand Drawing 4'041, 4'04 .
Huitnr% of Renaissance Art 4' -ﬂl . S RLAn s
Town Planning 4'61 b . 30—45
Philosophy of Architecture 4'52, . . T e
Professional Relations 4241, 4'242 seie 15—18

Hours of exercise and preparation: 720 =5404+180 720 =570-+150
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Architecture — COURSE IV — Continued

OPTION 2. Architectural Engineering®

First Year, Page 63, Description of Subjects of Instruction, Pagos 127-231

SECOND YEAR

First Term Second Term
15 Weeks 5 Weeks

Applied Mechanics 2'15........ AN A I R —_—
Architectural History 4'411, 4° PRL e . 80—60 30 - 60
Building Construction 4'80 . .. .......... . 15—15 AT
English and History E21, E22 At u 0 e e 45— 175 45— 176
Foundry 22011......... AP R ) o aimlals (ath leluit O 5 30— 0
Mathematics M21, M22........... s . 45—90 45 — 90
Military Science MS21, M822. .. ... ., 45— 0 45— 0
Perspective 4'13. . ....coovvivines . 15—45 i 31
Physics 808, .....000000000s00s 60 — 75 i o
Planning Prmc:p]ea 4'781, 4 752 s 156 —00 15— 90
Structural Drawing 4'00. ... cvvrrvvrirsrsisisisiainnnes FE AL 1l 60— 0
Hours of exercise and preparation: 720 =270 +450 720 =315 +405

THIRD YEAR
First Term Second Term
15 Weeks 156 Weeks
Acoustics, Illumination and Color 8'06. eatab bt eaavace 10 ==80 i i
Applied Mechanics 220, 2211. .. .... 45— 90 45 —90
Architectural History 4'421, 4'422 15— 30 15— 30
European Cw:llzatmn and Art 4 Ol e 45 — 60 45 — 60
PFoundations 148 .. c.ccnvsimsesosssanionisnmssonnses 15— 16 o fiti
Geology of Muf.enals b R R 0 (i 15 —30 i, fd
Materials 1'43. .. ...... O T T I T R O T R O A v i il 15— 30
Office Practice 4'22 ................................... 90— 0 - 4
Political Economy Ec31, Be32. . ... vuiiviisecrrsisnsanen 45 — 45 45 — 45
Report Writing E83. ., ... 0ivviianeaniiinns v AL
Structural l‘eslgn 4 011 ‘4012, i 150 — 0
Strucrures 140, ... . 0viiiiiasiiians Tl S el ety i 456 — 75
BUEVEVING 108 o+ «s0nern pamstrsnsssssases ey S A A T 30— 0
Hours of exercise and preparation: 720 =3904-330 720 =300 4330
FOURTH YEAR

First Term Second Term

) 16 Weeks 15 Wee
Estmatinz{'%........ ..... fer B ERELd cras s aess 10=—80 f o g
Foundatmnslﬁ VAN R s e T OICR 15— 156 . .
Hydraulic8 1'68. .. .oiviiecioisasntissnasssansssnasa e 30—45 . -
echanical qupment of Bmldmrcs B0 i S AR s 60 — 45
Professional Relations 4'241, 4'242. e LT S B 15— 15 15 — 15
Reinforced Concrete Design 2'301, 2° 80d e Sy 106 — 0 90— 0
StructumlDESIgndgﬂ 4022 . ciiiranansirressianas as 106— 0O 1956— 0
Structures 1'41, 1'422, .......... 0000000 cees  80—120 30 — 60
Teatmg Materials Laboratory ‘5361 vernsrsases 80—230 ol o
:.:5 Matenala Labomt.ory (Concrcte) 2362.... ... vees 30— 0 e

Thesis. ..... e s R R R e v a R "150
GenernlStudy e o e i e R e I it 1) 30 — 30

Hours of exercise and preparation: 720 =435 1285 720

*Definition adopted by the Aamclat:on of Collegiate Schools of Architecture, May,
1021. Architectural Engineering: ' Essentially an engineering course, giving fundamental
and comprehensive training in engineering and including sufficient preparation in Archi-
tecture to put the student in full sympathy with the ideals of the architect, but with no

attempt to give him facility in Architectural Design."
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CHEMISTRY — COURSE V

The curriculum in Chemistry includes a large number of individual
courses in Chemistry, most of which are general and fundamental in
character., The aim of the course is first to give the student thorough
instruction by means of lectures, recitations and laboratory practice, in
the fundamental principles of inorganic, analytical, organic, theoretical
and industrial chemistry. Instruction in mathematics, physics, and
German is included in the course, This fundamental instruction is the
same for all students for the first three years,

A second aim is to stimulate and develop the research attitude in the
student, In any scientific career, the highest success is attained by those
who possess an ability to surmount difficulties as they appear, to attack
untried problems systematically, and to use knowledge already acquired
to advance the boundaries of the science, This is particularly true of
chemical science. The subjects designated as ‘‘ Research Problems " in
the third and fourth years, as well as the thesis required of all students, are
intended to develop ability in research. In these subjects each student is
assigned a problem of not great difficulty which he is expected to plan and
execute, with reasonable aid from an instructor. It is required to present
the results of the investigation in a careful and concise report, The exten-
sive equipment of the various laboratories is fully utilized for this work.

Specialized courses, optional in the fourth year, are given in such
subjects as the examination of water supplies, foods, oils, gases, sugars
and starches, and the methods of proximate technical analysis.

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

For those students who show special aptitude for investigation
opportunity for pursuing graduate courses and research is offered in the
Research Laboratories of Physical Chemistry and Organic Chemistry.
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Chemistry — COURSE V — Continued

First Year, Page 62. Description of Subjects of Instruction, Pages 127-231

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

SECOND YEAR

First Term Second Term

sl . 15 Weeks 15 Weeks
English and History E21, 22, . ... cc0ivnivinvnsnins vis 45 —T75 45— 175
T R TR R e S e devesasias  A0—TH 45 — 175
Mathematics M21, Wi T R 45 —90 45— 90
Military Science \11321 Mb .......................... 45— 0 45— 0
Physics 8'03, 8' AR TS0 LU YT R S8 B SR SR T L 1| 60— 175 60 — 75
Quantitative Analysis 512, 5 Moo 0aln (s T b e e e e LA = . 105 — 30
ptions
1. [ Geology 12:331. AT T I T YAl L ST 30 — 30 i
* | Mineralogy 12 OB i o R e e AT S e o W A 15— 15
2. Biology and Bacr.r.rw]upy 7 "H 7901 . e it 48—=—18 45— 15
Hours of exercise and preparation: 750 =375+4-375 750 =300 --360
THIRD YEAR
First Term Second Term
15 “(I'\‘! 15 Weeks
Gheptical TAteraturs BAOL. oo ovainsnnsnsesnsviesssneetssss 3
Chemical Principles 5651, 5 852" i et H O X G 75— 00
RN ATRIVEE B, i 1 s assiamoars s o s ais blpintais iiorsiona s slsian i s in ars ol A
Industrial Chemistry 10 2Cl BV B b SR SRR SNty 60 — 60
Organic Chemistry I 5'51, 5 T T A G T W e ey
Ory anie Chemical Laboratory 0T 802 e s s ey
Political Economy Ec31, Ec32, ., ..........v0vues el
Quantitative Analysis 814 o i ciiaiiis i aseiaaus s
Bttt M EEHGAR B0 1 15 S b s e e BT s
ey T e e e e e e el

Hours of exercise and preparation: 735 =4654-270

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

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

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

6o

First Term
5 15 Weeks
Chemical Library Technique 5102 ., ,. 15 §
Chemical Principles 506....,..,..,
Colloidal Chemistry 5G9, ...
History of Chemistry 593......
Industrial Chemistry 10°211,
Inorganic Chumntrs 500,
Metallography 542 .
Radiation (,hnrmsl:ry 70 w0 FLECIT T A
A5 R L A L e N 5 225
Thesis Reports 506. N
General btuciy Wnna e 0 50
I e R R e ST 105

ELECTIVE SUBJECTS

Second Term
15 Weeks

30 — 15
30 — 30

30 — 45
345

156 — 15

30 — 30
105

720

Chemistry of Foods 5251, .00 vvuivivnrronnns Either Term 45 — 15

Electrical !‘umnu ring, Elements 6'40. .
Food Analysis 520 .......,.. i}
Lubrication and Fuel il T(stm" 538,

Either Term 60 — 80
. Either Term 76 — 0
Either Term 45 — 15

Optical Methods 65'29. . ...0.00vivrnnesn ... Either Term 30 — 15
Pirst Term Second Term
H cat Measurements 810 ..... 60 — 30 Powder and Rxpluswo‘i 557, 30 — 30
Mathematics M86..,.,..,.... 45 —90 Mathematics M37 ,....... 45— 90
Industrial Chemical Labum- Metallurgy of Common Metals !
NG — 45

tory 10026, ., . . 106—30 3 G IS At a B

I’roumatc '\naly-ns 5380, ); ves 90—30

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

the approval of

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

Great importance is attached in Electrical Engineering to the study
of mathematics, chemistry, physics and applied mechanics in the earlier
vears, and of the theory of electricity and magnetism beginning in the
second year and continuing throughout the remainder of the course.
Along with these are associated the essential principles of steam engineer-
ing, hydraulic power engineering, the designing of structures and machines
and of political economy. The electrical engineering lectures of the junior
and senior years take on a distinctly professional character and offer a
variety of alternative specialized courses involving the applications of
electricity to the various problems in railroad work, power station design,
power transmission and distribution, lighting, telephony, ete.

The theoretical work runs parallel with an extended course in the
laboratories, which begins with the work in chemistry and physics and
extends through all of the scientific branches studied. The electrical testing
laboratories and the laboratories devoted to electrical machinery are com-
ponent parts of the equipment. These laboratories are extensively equipped
with apparatus adapted to the needs of undergraduate and advanced study.
The laboratory work is carried on with the purpose of developing in the
student habits of accurate observation, and of bringing to his consideration
not only the methods and tests of fundamental importance, but questions
of economy of time and precision of results and culminates in a thesis
requiring originality and application of acquired technique.

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

Under present regulations no students will be admitted to Course VI
in the second year with incomplete records in any entrance subject or an
incomplete record in any first year subject. On account of the number of
applications it is probable that no admissions to the third year will be made
without clear records in both first and second-year subjects and entrance
requirements.
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Electrical Engineering — COURSE VI — Continued

First Year, Page 63. Description of Subjects of Instruction, Pages 127-231
SECOND YEAR

First Term Second Lerm

15 Wecks 15 Weeks

Applied Mechanics 2°16. .....o0.0uue . 3 A o 80 — 0
Electrical Engineering, Principles 6:00 SOk 75~ M0
Enghsh and 1story 21, E22. ..., e R A vive. 45—T75 45— 175
TRk o L i e SO DR O B 1y i 30— 0
Machine Tool Lahomtnry 2041, 2°042, D AN 60— 0 30— 0
Mathematics M21, M23. .. ......cco00viiineinin, veens $5—100 45— 00
Mechanical Engineering and Machine Drawing 2 AT . 120— 0O i ah
Nﬁchnmsm200 ................. A A e T AT e 45 — 90 . o
ilitary Science MS21, MS22. . ... L A S e 45— 0 46— 0
Physics 8'03, 8'04....... el L tnacee s e raadaad veesrns BO—TH 60 — 74

Hours of exercise and preparation: 750 =420 +330 750 =360 4390

REQUIRED SUMMER COURSE
Surveying and Plotting, 1'02, 70 — 5

THIRD YEAR

First Term Sceorrd Term

15 Weeks 156 Weeks
Applicd Mechanics 220, 2'22. . .. iooivussionnsrirssasnse 45— 00 45— 175
Electrical Engincering Laboratory 670, 6'71....... SR 75 — 45 75 —T7b
Electrical Engineering, Pnnmp]c: 61015602 i oananies veaee G0—00 75 -— 00
Heat Engineering 2'441, 2'451 . N R A iR A B S o 45 — 90 456 — 00
Mathematics M3l . RO A F A B I RV 5 A 3 S 4 30 — 60 .s v
Political Economy Ec81, Ee32. . ., . .0urerenennnnins veves 48— 45 45 — 45
General Study . . . ...ovvinniias L o SO O 1 B S S T o s i 30 — 30

Hours of exercise and preparation: 720 =300 4420 720 =315 +~H;E

FOURTH YEAR

First Term Second Term

15 Weeks 15 Weeks
Electrical Engineering Laboratory 672, canewreneeybs | GO= 00 Wy i
Electrical En tmecnnu Principles 6'03, &' 04. tereessens  90—120 75—105
Engineering nhoratory (AL R ST S B e ge s e ataltatt Il Al 45— 30
L N S O D iy KO ¢ FO DT R S AN BT i) g 45— 70
Hydraulics 1! 64 | T S T AT T i YT i cee 45—90 o [
mecssmnal Elective. . ..... A T R et 5 R 45— 80 452—1-09()
Genersl F R S T T O A e VRS A2 B ST b 3 T . 30—30 Ty ol el

Hours of exercise and preparation: 720 =300 +420 720
PROFESSIONAL ELECTIVES

First Term Second Term

15 Weeks 15 Weeks
Central Station Design 6222, .,.......... T RN S IO G [ 45 — 80
Contral Stations 8381 . . . vaaniissmsinnsavsassssasses . 45— 90
Electrical Equipment of Bulldmga RIS v G One term, 16— 30
Electrical Engineering Laboratory &'80%...... e l.n.her term
Electric Machinery Design 6'251, ¢ 2.:2 ....... . 45—100 45— 080
Electric Railways 6'24 . S . 45—00 va i
Electric Transmission Equ:pment 820, ... s il 45 — 90
Illummltm A R AR A e e 45 — 90 ik e
Industrial A tp hcanons of Elentric Power (:21. SFid . fa 45 — 00
Principles of Radio Communication 6:282. . & s 45 — 00
Principles of Wire Communication 6281 . . 45—90 A7 iy
Storage Batteries 6.20. A b A AN One Term 15 — 15

*Time specially arrnnpcd

Subjects in Mathematics, Physics and certain other branches may be substituted by
appraval of Professor Jackson.

Senior students with high records who wish to emphasize the Research related to their
thesis may upon approval of Professor Jackson substitute additional thesis research for
one or both of the professional electives.
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ELECTRICAL ENGINEERING — COURSE VI-C

Students, who wish to follow particularly the theory and practice under-
lying Electrical Communication, may, upon the approval of the Head of
the Department, register for the Electrical Communication Option at the
beginning of the ]umor year, For admission to this option, a student must
have completed the first two years of the undergraduate Course V1 at the
Institute, or their equivalent.

The option embraces work covering wire telephony, carrier telephony
and radio telephony, also wire telegraphy, carrier telegraphy and radio
telegraphy. The properties and engineering applications of electron tubes
are also included.

COURSE VI-C. Electrical Communication Option

Same as regular Course VI to the beginning of third year.

THIRD YEAR

First Term Second Tertn
156 Wecks 15 Weeks

Applied Mechanics 220

Llectrica] Communications, Principles (7301, (°30: — 10 45 = 90
Electrical Engineering L ahumturv 670, 671 75— A5 75 — 756
Electrical Eng nr‘nmr l‘rmup]d 601, 6 AT G0 — 90 756 — 80
Mathemati ) (I SO I T Lo K3 I ST L AL P JLEC 30 — 60

Political 15 cdl 45— 45 '1.": — -”'I
Vector Analysis M77. . A 1e 45— 75
GOnAPRl BUAdY <0 e a e aleatainsre b ol 2 b a:a06 004w P ALk Gt 30 — 30

Hours of excrcise and preparation: 720 =300 +-420 720 =31544056

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks

Electrical Communication, Principles 6'311, 0 Y 45 — 60
LElectrical Conmimunication Laboratory 6°3: i!. 6332, 4 45 — 60
Electrical Engineering, Principles 603 . ks 90 —120 o i
Electrical Communication Principles 6 i o o 45 — 60
Electrical Engmeumlg Laboratory 6'72. 00 — 90 &l v
Electromagnetic Theory 8241 ,........ 30 — 30 o .
Electromagnetic Wave Propngatmn 8212 S i 30 — 45
English E40 ST e 3 45— 175
11 T R e e STtetite L 0 210

General Study 30 — 30 57 5

Hours of exercise and preparation: 720 =330 -}-300 720
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ELECTRICAL ENGINEERING — COURSE VI-A

Option 1, Manufacturing, In co-operation with the General Electric
Company.
Option 2, Public Utilities.
(a) i.ight and Power. In co-operation with the Edison Electric
Illuminating Company of Boston.
(b) Transportation. In co-operation with the Boston Elevated
Railway.
(c) Power Systems — Construction and Operation. In co-operation
with Stone and Webster, Inc.
Option 3, Communications. In co-operation with the Bell Telephone
System in New York City.

The Institute offers three distinct co-operative courses in Electrical
Engineering. Option 1 affords training for the technical and executive
responsililities of electrical manufacturing industries. All of the manu-
facturing practice is taken at the General Electric Company's plants in
Lynn, Schenectady, Pittsfield and Erie. Options 2 and 3 offer a training
of like nature for the technical and executive responsibilities in the opera-
tion of public utilities and communications systems. For those who wish
to go into the distribution of light and power, practical experience may be
obtained with the Edison Company. Where similar experience is desired
on the planning and construction of power systems, it may be obtained
with Stone and Webster. For those desiring to go into electric railway
work, experience with the Boston Elevated Railway is available.

Each course covers a period of five years, the first two being similar to
Course VI, the last three being equally divided between instruction at the
Institute and practical training in the shops of the General Electric Com-
pany or in the plants of the Boston Edison Company, Boston Elevated
Railway, Stone and Webster or the Bell Telephone System.

The instruction of the first four vears is similar in method and content
to Course VI with minor omissions. The work of the final year is definitely
of an advanced nature. For Option 1 the emphasis during this year is on
problems of administration of large manufacturing enterprises, the design
and development of engineering projects and creative research, For
Option 2 the emphasis during the fifth year is on problems of administration
of public utilities together with research on technical, scientific and admin-
istrative problems incident to the conduct of affairs of such enterprises.
In Option 3 the development and research work in Communications is
carried on in the Bell Telephone Laboratories in New York City. The
training at the plants is laid out and conducted with a view to the maximum
educational value and is intimately correlated with the professional
instruction at the Institute. In the final year considerable latitude may be
exercised in the assignment of men to posts in the engineering and research
bureaus of the respective companies with a view to utilizing and developing

individual aptitudes,
The successful completion of the courses leads to the degree of Master
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of Science, together with the Bachelor's degree as of the preceding year.
The number of men who may be admitted to the co-operative training
each year is at present limited to sixty men. Candidates for admission are
subject to the approval of both the Institute and the co-operating com-
panies. On account of the limitations of number and the unitary nature of
training, men who are admitted to a course with the approval of both
parties are expected to carry it through to completion unless prevented by
exceptional circumstances. Well qualified students who have completed
at other institutions the substantial equivalent of the work of the first
two years may be admitted to advanced standing at the beginning of the
co-operative training. Students in training at the plants are subject to
the usual regulations of the company. They receive regular compensation
for their work, the total of which, considerably exceeds the tuition charges
for the three years of co-operation. The work in the shops, testing depart-
ments and engineering divisions is supplemented by conferences with
department heads in which technical and administrative problems arising
in the work are intimately discussed. Three hours a week are devoted to
classroom work in electrical theory and general studies, for which six
hours' preparation per week is required. A¢ the conclusion of the course,
graduates are free to accept employment wherever offered without further
obligation to the co-operating company.

Under present regulations no students will be admitted to Course
VI-A in the second year with incomplete records in any entrance subject
or an incomplete record in any first-year subject. On account of the num-
ber of applications it is probable that no admissions to the third year will
be made without clear records in both first and second-year subjects and
entrance requirements.
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CATALOGUE

COURSE VI-A — Continued

In preparation for this curriculum students must have completed the first year ol
the undergraduate Electrical Engineering Course (V1) at the Institute, or the equivalent.

GROUP A

REQUIRED SUMMER COURSE _ (Following First Year)
Options 2 and 3. Surveying and Plotting 1:03 70—8

SECOND YEAR

First Term Second lerm
At Institute At Works
15 Weeks 19 Weeks
ALL OPTIONS AT M. I T.
Applied Mechanics 2716, .. .o0iiiiiiniiiiiniiieiiiinans 30 — 60
Enzlish and History E2L. .. ..cooiiiiiiiinanrnreneniinns 45— 75
Mathematics M21. . ..00vovnins Sl b Sevesaverienay 45 — 90
Mechanical Engineering and Machine Drawing 2'121...... 90— 0
Mechanism 2'00. . ... .oviiiaiiineinas 45 — 90
Military Science MS21 45— 0
Pthics R B o e T 7 S e b A D A v (A w A n 60 — 75
MANUFACTURING OPTION (1)
At General Electric Works
Electrical Engineering, Principles 6101, ... . .c0vuieeeis Wit Rl 20 — 40
English and History E22. . .......ocooiiniiiiinn, 2N AN ) 45— 70
Manufacturing Practice 6001, ... ... 0vvvveeiieaiiiians O o 13 10 56
hrs. p. w
PUBLIC UTILITY OPTION (2)
At Edizon Plants i
Electrical Engineering, Principles 6'101. .....0oovviiinns o T 200 — 40
English and History E22. .. ...ooiiiavniianeenes ey Bty o e 15 — 75
Public Utility Practice 8:911...0oouviiiviniinerniieriins o g 45 to 50
hrs. p. w.
At Boston Elevated Railway .
Rlectrical Engineering, Principles 6°101. ... ..o - A 200 40
f‘.nlishaqc}History_EEE........A................. ise ST his i {5 — 175
Puglic Utility Practice 6°921. ... ... iivauniavasriess weul i ; I8 to W
hrs. p. w,
At Stone & Webster
FElectrical Engineering, Principles 6101 20— 40
Erglish and History E22...... 45— 75
Public Utility Practice 6:931 18 to 5
hrs, p. w.

COMMUNICATIONS OPTION (3)

With Bell Telephone System
Electrical Engineering, Principles 6101 ... o.voveeienn e
English and History Egz ..............................
Communications Practice 6'041 ., .. .oiveeeniiiacniiyen

GROUP B

REQUIRED SUMMER COURSE (Following First Year)
Options 2 and 8. Surveying and Plotting 1'02 T0--5

SECOND YEAR

Fust Lerm Second lerm
At Institute At Institute
15 Weeks 15 Weeks

ALL OPTIONS AT M. . T.

Applied Mechanics 216, .. ............ =1 i
Erectrical Engineering, Principles 6'111 60 — 90
Electrical Engineering Laboratory 676 35 — 40
English and History E21, E22....... 45—175
Mathematics M21, M22. . ....... ) : 5 45 — 90
Mechanical Enginecring and Machine Drawing 2°121...... 90— 0 Vo ey
e e R R R 45 — 90 ot s
Military Science MS21, MS22. .. ....ovvivarerionenine. 45— 0 45— 0
Physics 808, B'04, . . ...oovvrinrrrronentiiinriainninnse 60 — 75 60 = 75

Political Economy FeB1. .. .. .iraanersnsasiiosiinsiins M 45 — 45
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COURSE VI-A — Continued

GROUP A
THIRD YEAR

Summer First Term Second Term
At Institute At Works At Institute
ALL OPTIONS AT M, 1. T. 10 \\’euk&. 19 Weeks 15 Weeks
plied Mechanies 220, ,....... AL . s . 45 — 00
I‘[ ‘etrical Communications, Pr. of G-841 (3] . 454 il 60120
Electrical Engincering Laboratory 6'75, ll 70. 35 — 40 ity s 65 — 55
Electrical Enginecring, l’r:nupll‘a 04:102, 6 l[H 50 — 756 i S D0—105
Heat Engincering 2441 (1,2) .. .0 oo vnvrnnnnas s HE 2 A 45 — 90
Mathematics M22, M31.....c000ieniininnes 46=—100 30 5 30 — G0
Mllnurybcu.nceMS?J..................... 45— 0 Py i A H

PRVRCEB04 3. 5 v e vannbvanvriosssasy . 60—75 ’ . .

Testing Materials thoratmy 2371 (1,2 )

(laat B weeks) ... .eo0esues kit e A ik 30 20—125

MANUFACTURING  OPTION (l)
At General Electric Works
Committee Work G441 .. ..o vvvnvianrrnenns 1 L3 30 — 60

Electrical Engineering, Principles 6'103. ...... .. e 30 = 60 e i
Manufacturing Practice 6:902. . ... SN T e A 48 to 56 Vi 2
hrs. p. w.
PUBLIC UTILITY OPTION (D)
At Edison Plants
Committee Work G441 . . PO B A 30 — G0
BElectrical Engineering, anl])!l.s h lf)i AR LsAT e 30 — 60 oy
Public Utility Practice 69012, OO O s ;‘-t to 56 e
5. D. W.
At Boston Eievatad Railwuy
Committee Work G4 o ol I 5 30 — 60 85
Electrical I.nplm‘t‘rmu. Prmmplcs 6103....... v 5 30 — 60 e s
Public Utility Practice 6'922......c00000000s o o] 48 to 66 ! oy
hrs. p. w.
At Stone & Webster
Committee Work G441 . . .e0 v vnvaniresnarns e i 30 — 60 e e
Electrical Engineering, Pnnclplcs 6 103 £ ot = 30 — 60 e o't
Public Utility Practice 8932, ........... Ve e o 48 to 56 - S
hrs. p. w.
COMMUNICATIONS OPTION (3)
With Bell Telephone System
Committee Work G441. ... .. .vovviivanannin iy A 30 — 60 o 50
Communications Practice 6042 . . ............ 3 I 390 to 48 P =
hrs. p. w.
Electrical Engineering Principles 6'103 .. ...... .. At 30 — 60

Vacation for Group at M. I. T. during the second term
June 6 — June 13, 1926, inclusive
December 23, 1926 — January 2, 1927, inclusive
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COURSE VI-A — Continued

77

GROUP B
THIRD YEAR
Summer 1'IrST Lerin Sccond 'l‘crm
At Works At Institute Works
ALL OPTIONS AT M. 1. T. 156 Weeks 15 Weeks 19 Weelks
Applied Mechanica 220.....000000000viiaaes i v 45— 00 i
Electrical Communications, Pr. of 6:351 (H ; A 40 — 60 5
FElectrica! Engineering Principles 6'113 (1,2) ... .. % 00—105 . S
Electrical Engineering Principles 6-1131 (3). : 105—180 o 3
Electrical Engineering Laboratory 6'76....... i . 65 — 55 3l i
Heat Engineerin 2441(12)................ . e 45 — 00 =1 5
Mathematics M31, . . . 30 — 60 e Ve
Testing Materials Laborn.tory 2371 (l.:.’)
IRER S IWBEIEN 5% o0 s o np ein siaonin.e eiam 0o aininnisis : o 20— 25 o o6
MANUFACTURING OPTION (1)
At General Electric Works
Business English G442, . ... .oiiiiciiiiiiiias 20 — 40 4 o
Contemporary English Literature G443. ... ... = o'y 30 — 60
Electrical Engineering Principles 6'112, 6'114. . 20 —40 30 — 60
Manufacturing Practice 6°001, 6:902..... vieas 4B to 56 48 to 50
hrs. p. w. hrs. p. w.
PUBLIC UTILITY OPTION ()
At Edison Plants
Business English G442, . . ....0i0iviiiinnin, 20 — 40 : 30 o
Contemporary English Literature G443... ..., N N ¥ 30 — 60
Electrical Engineering Principles 6 112 6'114.. 20—40 o) b 30 — 60
Public Utility Practice 6'011, 6'012........... 48 to 56 A 48 to 56
hrs. p. w. hrs. p. w.
At Boston Elevated Railway
Business English G442, . . . ... ooiiiiiinnnns 20— 40 . v )
Contemporary English Literature G443, ., ., 04 o ; i 30 — 60
Electrical Engineering, Principles 6'112, 6* 114.. 20 —40 8 ) 30 — 60
Public Utility Practice 6:021, 6'922.,......... 48to 56 . 4 48 to b6
hrs. p. w. brs, p. w.
At Stone & Webster
Business English G442, . . ......000vvuun vees 20—40 f A Ao
Contemporary English Literature G443, ...... i e 30 — 60
Electrical Engineering, Principles 6112, 6'114 . 20 —40 A0 v 30 — 60
Public Utility Practice 6:031, 6'932........... 48to 56 ‘ o 48 to 50
hrs. p. w, hrs, p. w.
COMMUNICATIONS OPTION (3)
With Bell Telephone System
Business English G442, . .............. 20 — 40 o o
Communications Practice 6:041, 6'042., 30 — 48 . " 30 — 48
hrs. p. w. hrs. p. w.
(‘.nntt\rnpnmry I‘.nq]lsh Literature G443 Al ol 30 — 60
Electrical Engincering Pnnctplr: iy ] 12. 20 —40 e s
Electrical Communications 6°352. et tataTE T A i ot 30 — 60

Vacation for Group at Works during the second term
June 13 — June 20, 1928, inclusive
September 2 — September 26, 1926, inclusive
April 16 — April 20, 1927, inclusive
June 6 — June 12, 1927, inclusive
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COURSE VI-A — Continued

GROUP A
FOURTH YEAR
Summer First Term Second Term
At Works At Institute At Works
ALL OPTIONS AT M. I. T. 15 Weeks 15 Weeks 19 Weeks
Applied Mechanies 2°22. .. ... viiiiiinas 0 4l 45 — 756 (T ot
Electrical Engineering Laboratory 6:77. iR e 30 — 30
Electrical Engineering, Principles 6°108. war b s 90 = 105
Electron Theory and Apparatus 821, ........ Gé e 60 — 60
Heat Engineering 2'451 ... ..ivvnnnnvirnans Vi e 45 — 90
Political Economy Ee81.......c00vivvuiiinas e o 45— 45
MANUFACTURING OPTION (1)
At General Electric Works
Business English G442, .. .....oviviiiinnnias 20 — 40 re o 1 4l
Contemporary English Literature G443, L il T & 30 — 60
Electrical Engineering, Principles 6'105, 6107 . 20 —40 4] s 30 — 60
Manufacturing Practice 6'803, 6'004.......... 48 to 56 5 e 48 to by
hrs. p. w. hrs. p. w.
PUBLIC UTILITY OPTION (3)
At Edison Plants
Business English G442, . . ...............000 20 —40 e
Contemporary English Literature G443....... .. = A o 30 — 60
Electrical Engineering, Principles 6'105, 6'107.. 20 —40 o' I 30 — 60
Public Utility Practice 6'013, 6'014 .......... 48 to 56 LR 48 to 56
hrs. p. w. hrs. p. w,
At Boston Elevated Railway
Business English G442, . . .........ooviiiinns 20 —40 5o e
Contemporary English Literature G443. . ... .. i iy i S 30 — (0
Electrical Engineering Principles 6'105, 6:107. . 20 — 40 i s 30 — 60
Public Utility Practice 6'923, 6'024........... 48 to 50 el | 48 to 56
hrs. p. w. hrs. p. w.
At Stone & Webster
Business English G442 .. ............ccvuunn 20— 40 A o o0 .
Contemporary English Literature G443. S v i e o 50 — 60
Electrical Engineering, Principles 6'105, 6107.. 20— 40 OO el 30 — 60
Public Utility Practice 6'933, 6'034........... 48 to 50 o e h48 to 66
. P W 5. P. W.

Vacation for Group at Works during the second term
8 — June 20, 1926, inclusive
September 2 — September 26, 1926, inclusive
April 16 — April 20, 1927, inclusive
June 6 — June 13, 1927, inclusive




CATALOGUE 70
COURSE VI-A — Continued
GROUP B
FOURTH YEAR
Summer First Term Second Term
At Institute At Works At Institute
ALL OPTIONS AT M, I. T. 10 Weeks 19 Weeks 15 Weeks
Afnphed Mechanics 222, .. 000eiversaiiiiians 45— 76 Sl e
Electrical Engineering Laboratory 6'77, 6'78 .. 30 —30 60 — 45
Electrical Engineering, Principles 6:115,#'117.. 50 — 60 75 = 90
Electron Theory and Apparntus R R ey e e e 60 — 60
Engineering Laboratory 2'621....... Ve 45 — 30
English E40. . . 00o0viienen . . 45— 78
Heat Engineering 2'451. 45— 00 &% o 4
Hydraulics 1'64. .. .... % G 45 — 90
Political Economy Ec32.......... CaEen 45 — 45 i
MANUFACTURING OPTION (1)
At General Electric Works
Committee Work G441 ... viuerienrioionss atry 30 — 60
Electrical Engineering, Principles 6'116....... fai Ny 30 — 10
Manufacturing Practice 6'003...........0.00t s v 48 to 56
hrs. p. w.
PUBLIC UTILITY OPTION (2)
At Edison Plants
Committee Work G441 . .....0vvoiviies S R Sy 30 — 60
Electrical Enginecring, Principles 6°116........ S 30 — 60
Public Utility Practice 6'913......c000anrees Al 6 48 to 56
hrs. p. w.
At Boston Elevated Railway
Committee Work G441 . , 30 — 60
Electrical Engineering, Principles 6'110 v owe e 30 — 60
Publie Utility Practice 6'023........000000es 903 4] 48 to 50
hrs. p. w.
At Stone & Webster
Committee Work G441, ..o vvuveiiiiiiinns I 30 — 60
Electrical Engineering, Principles 6'116....... e 30 — 60 o
Public Utility Practice 0'033. . ...0vivivanees St ﬂR to 54 %
s, P W

Vacation for Group at M. I, T, during the second term
June 6 — June 18, 1926, inclusive
December 23, 1996 -—— January 2, 1927, inclusive
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COURSE VI-A — Continued

GROUP A
FIFTH YEAR
Summer First Term Second Term
At Institute At M.LT. At Works At Institute
ALL OPTIONS AT M. L. T. 10 Weeks 10 Weeks 0 Weeks 15 Weeks
Business Law and Organization

e N I T e g Vi s e 3 i ) 45—-75
Electrical Engineering Lab, 6'78., 60 — 46 E ¥ e b o
Electrical Engineering, Prmctplﬂ

0501, 6'592, 6'604, ........0.. 50— 60 40 — 75 e .e 45—105
I‘nshshI.AO........... 0 35 45— 175 v v o Ve
Engineering Laboratory 2:02 45 — 30 e e T sie ) .e
Graduate Study and Ruenrch = e 245 i n 450
Hydraulics 1'64 ....,...... 45 == 90 " 4 o o oy
Political B mnnmv Ec3: 45— 45 - 2 ¥ A
MANUFAC ‘NG OPTION )

At Geneml Electric Works
Electrical Engineering, Principles

(3 e T T e TR S A b 1 e v v 20 — 60 .
Manufactiiring Practice 6:005 . ... .. S ] 48 to 4 S5

hrs. p. w
PUBLIC UTILITY OPTION (2) ’
At Edison Plants
E tmtrwal Engineering, Prmv-xplcs
................. Aenwe . ae 20 — 00 Lo
I'ublu, Utxhty Practice 6015 ..., .. 9| s 48 to Aih 3
hrs. p. w.
At Boston Flevated Railway
l"lu'tn-.al Engineering, Principles
................... ses  wa e 3 0 20 — (i0 7% ,
T‘ubhc Utlllty Practice 6025, . Ay 48 to it i i
hrs. p. w.
At Stone & Webster
]:l:lctru.al Engineering, Principles
f L R A il o /55 i 20 — 60 50
Publ:c Utility Practice 6:085...... .. .. . s 48 to 50 %
hrs. p. w.
GROUP B
FIFTH YEAR
Summer First Term Second Term
At Works At Works At M.LLT. At M.L.T.
ALL OPTIONS AT M.I. T. 14 Weeks 10 Weeks 7 Weeks 15 Weeks
Business Law Ec63............ ; iy 0 i 3s 45— 75
Electrical Enmues_rmg Pnuc:p]:-s.

6003, 6'504. . ....0000ns P e 4 Ve .t 20— 170 45—105
Graduate St and Research , 33 45 i ae 245 450
MANUFACTURING OPTION (i)

At General Electric Works
Electrical Engineering, Principles

0601, 6'602, 30 — 0 20 — a0 P ) . i
Mnnufscturmg Practice 6 904 ‘6005 48 to A 48 to 66 .5 i3] A v

hre, p. w. hrs. p. w
PUBLIC UTILITY OPTION (2)

At Edison Plants
Electrical Engineering, Principles

0601, 6'802.,..0000000000ssys 30—00 20 ~= 60 Vi i i )
Public Utility Practice 6'914, 6:915 :IR to 46 48 to 56 o A 3% o

s p.ow. hrs. p. w
At Boston Elevated Railway
I‘lcctncal Engineering, Principles
B e S e e el 30 — 60 20 — 60 e .k .e -
Public Utility Practice 6024, 8025 48 to 50 48 to 50 s e ] .
hrs. p. w, hrs. p. w.
At Stone & Webster
E]ectncal Engineering, Principles
6'601, 6°602. s 30 — 60 20 — 60 *e .
Public Utlhty Practice 6 4, 8035 48 to 46 48 to 58 e I,
hrs, p. w. hrs. p. w




CATALOGUE

BIOLOGY AND PUBLIC HEALTH — COURSE VII

The applications of modern biological sciences have opened up new
fields of usefuiness for those with broad and properly codrdinated training,
in public health, research and industry.

To provide the equipment necessary for these positions two groups of
related studies, covering four years, have been arranged. The first deals
primarily with public health, the second with the industrial or technical
applications of biology.

In the public health field useful and inviting careers in the service of
the government, states and cities, or with public service or private cor-
porations, health organizations or individuals are now open to ambitious
students well trained in general and sanitary biology, bacteriology, indus-
trial hygiene, municipal sanitation and public health administration and
the diagnostic procedures used in identification and control of infectious
diseases.

For persons proficient in these subjects the demand has of late yearg
generally exceeded the supply, and graduates have readily obtained posi-
tions as bacteriologists, health officers, sanitary inspectors or in connection
with welfare work in industrial plants, or as assistants with manufacturers
of biologic products, or in research.

These studies also afford an excellent preparation for entrance to those
medical schools of high grade which require for entrance special training in
physics, chemistry and biological subjects.

The course of studies in Industrial Biology is arranged primarily for
those intending to follow the growing commercial or industrial applications
of biologic processes as in fisheries or food conservation and manufacture,
industrial fermentations and the control of biochemical processes. The two
options here described are in Fisheries Technology, and Food Technology.
Fisheries industries have especially requested training of this type in order
to be able to secure men properly equipped in biological, engineering and
administrative subjects to become superintendents of plants, managers,
and administrators, This basic industry, comparable in significance to
Forestry or Animal Husbandry, has had but slight attention from the
standpoint of technical training, so that a course in Fisheries Technology
should lead to positions of industrial importance and great technical
interest. The corresponding work in Food Technology has been so devel-
oped that it trains especiaily for the other great food conservation industries
and provides a thorough grounding in the chemistry and bacteriology of
foods, in biochemistry and fermentation and in statistics, business manage-
ment and other economic subjects desirable for important professional or
commercial positions.

Either of the two subdivisions of the course in Biology and Public
Health thus furnishes certain essential elements for well-rounded education
with professional training for special occupations.
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Biology and Public Health — COURSE VII — Continued

Option 1. Public Health

First Yenr, Page 63, Description of Subjects of Instruction, Pages 127-231

REQUIRED SUMMER COURSES (Following First Year)

Sunlltll'lu Analysis 6'11 106 — 30
uantitative Analysis 6'13 1056 — 80

SECOND YEAR
First Term  Second Term
15 Weeks 15 Weeks
AneoHRtING BOB0 . 1o s connaesais s eliesedeenra e s 7% Tia 45— 45
Blology. AP TIOL e v e a va 0 alois bia ot s 006 a1 i1 44 aTacalale e 76— 45 &
A R T W e ™ 60 — 30
Chemical Theory, Elements of 583 i 30 — 60
English and History E21, E22 | 45— 175 46— 75
Mathematics M21 ... ..... 45 — 900
Military Science MS21, M522 45— 0 45— 0
Organi¢ Chemical Laboratory B I o 75— 15
Organic Chemistry 5501, ......... .. 45—30 e e
PRYRION S08, S o cvvoivinorianvorboeingansrensssnns 60 — 75 60 — 75
Political Fconomy 123 I A bR e 45— 75 J .
o Tl ik s [T LA A e A L A s R 4 . 60 — 30
Hours of exercise and preparation: 750 =360 4300 760 =4 l 20 4-330
THIRD YEAR
First Term Second Term
15 Weeks 156 Weeks
Anatomy and Hlstolomr 4 B Sl i b e S e o o O b 120 — 756 120 —
Bacteriology 7:801, 7!1803. ... cveeivinivavednianiaananan 90 — 60 76 — 45
Chemistry of Foods &' 2 ............................... 76— 15 AT S
Microscopy of Waters 7'84 . .. .ocuuiiiisiisasreresanssnes 15— 15 A0 S
Municipal Sanitation 787, .. .ieuereiinrerassarennassros L e 60 — 50
Personal Hygiene and Nutrition 7°22. .. ... . ... ... 1. 30— 45 i F
o R A O e e RO A S A R sy G oe 120 — 75
Water Supphen L O e T e U T e 45— 15 i e
OOl BUEAT < & 50005585 65955606 65855 588 oin 51pwnns o nes 60 — 60 60 — 60
Hours of exercise and preparation: 720 =435+4285 725 =435+4200
FOURTH YEAR
First Term Second Term
15 Weeks 5 Weeks
Bmchenustry TR0 s .. 120— 75
Biological Colloguium 7'9 15— 15 15— 15
Industrial Hygiene 7°52. g s . 60 — 60
Industrial Microbiology 7301 75— 30 AN
Infection and [mmumty 750. 45— 75 Al S
Parunmlngr ..................... i 30 — 60
Public Health Admmlstratlon rid 3 WL R R 30 — 30 30 — 45
Public Health Laboratory Methods il Tl PR 45— 15 90 — 30
Public Health Surveys 7006, .. ovveivivereionsersnsosssns A R 15 — 30
Theoretical Biology 7'03. ... ..0ovvrinrrinnnnrnirnnnnnes 30 — 45 5 s
g4 TH TR ETAR TR, Tt P e e 30 — 45 v A
G R wesvaayy ae s Sl I DAL T ey o o 240
Hours of exercise and preparation: 720 720




CATALOGUE 33

Biology and Public Health — COURSE VII — Continued

Option 2. Industrial Biology

a. Fisheries Technology b. Food Technology
First Year, Page 63. Description of Subjects of Instruction, Pages 127-331.

REQUIRED SUMMER COURSES (Following First Year)

guﬂimﬂve Analysis 5'11 106 — 80
uantitative Analysis 6.13 106 — 80

SECOND YEAR

First Term Second Term

y 15 Weeks 16 Weeks
Accounting BeB0. .o.vevesriiissssratersssessnnsssnnss Sl e 456 — 456
Biology, eneral i Bt e e S R 75 — 46 i s
Botany 706 . . . evrosessssrssesssssstnrssssssssssnans ’e O 60 — 30
Englis! nnd History E21, E22. .. ....cccvinnnranns . 45—175 45— 175
Mathematics M2L, . .00 vvvvearernannronsinns . 45—90 i 53
Mechanism 201, . . covoerrearerisassranns il os 30 — 60
Military Science M521, MS22, ... .. . 46— 0 45— 0
Organic Chemical Laboratory 5016 i S 76— 15
Organic Chemistry 5601....... . 45-—30 i 24
Physics 803, 804, ..... . B0—T75 60 —- 75
Political Economy Ec21 . 45—17b o b
Zodlogy T'10. .. covevnvinncnnn P R i 80 — 30

Hours of exercise and preparation: 760 =360 4390 750 =420 4-330

THIRD YEAR
First Term Second Term
15 Weeks 156 Weeks
Bmteriolﬁy TB0L, TB02. .0 v oveeasnnisssssssivsnansnsnsns 90 — 60 76 — 456
Business Management EcT0 ... cocvininiianicnnnnnanns o Vi 45 — 456
Chemistry of Foods 525. . . coveeriiinniiireiiasainnnns 75— 16 ik is
Economics of (.orporntmns [V A e A AR T e R 5 A 30 — 30
Microscopy of Water 7'34. . ...oovuriiiniiiaiianernannns 15— 15 dle i
Municipal Sanitation 7:57. .. .cco0.ciiieiiiiiiiniiines % ; 60 — 50
Personal }Ilé.y jene and Nutrition 722.......c00cvenaiaas 30 —45 L il
Statistics BeBS. . .. oveevertiriirrscteiisiiiiiiiissetinn 45— 15
Water Supplleu B0, s s ans s vsanssnnnssyessoyeipassiress 45 — 15 il b
General S£UAY. . . ..ociviiriirrriiiiiniiiniiraisaians 30— 30 30 — 30
a) Food Flshes 7'421, T'422 120 — 175 105 — 60
'a) Navigation 115, . o« cvevuenrrasssieissinnsroinsses G5 . 15 — 45
a) Fish ulturc 7 48 i . s v 30 — 30
B) Mycology 70T, . . .ouvevsiesicncnsiiessns . 45— 30 3 7
b) Technolo y uf Food ‘iupphes 7701, T'702. . T6—45 90— 75
b) Industri ? Hygiene T'82. . ..covaurrierianninnnanisnss ot 60 — 60
Hours of exercise and preparation: 720 =450+270 725 =300+335
FOURTH YEAR

First Term Second Term
15 Wecks 16 Weeks
Biochemistry 780, «vouverosocueissrarariioeeensanianee 120 — 75 ) s
Biological C-olioq\.uum 791,792 vee 15—156 15— 15
Business Law Ecf1, Ec62. s 80—60 30 — 60
Business Management Bot1T, EoTaT . ovesnensnsssnsinns 60 — 90 60 — 75
Industrial Mlcroblolnzy 7 361, 7 302 ..... 75— 30 60 — 30
Plant Sanitation 7°63. 16 — 16

Theoretical Biology 7°0 S
a) Technology Fisher Pmducts T44), T'483. .. s v ecrvinss 30— 30 76 — 60
Technology Food roducts 7711, T'T12. .. covvvvnnnnee 30 — 30 752—1-080

ORLB, « 2 ¢ sesesrnrsbaoassssbasesssssorosssesssssnnse

Hours of exercise and preparation: 738 720
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PHYSICS — COURSE VIII

The course in Physics is intended to be sufficiently broad to provide
for the needs of those nien who desire to prepare for graduate work in
Theoretical Physics and for research in pure Physics as well as for those
students who intend to prepare themselves for work in Industrial Physics.
Experience has shown that for graduate work or for later research and
investigation work both of a theoretical and of a practical nature, sound
fundamental training in Theoretical Physics is necessary, and this work is
therefore carried through to the end of the fourth year, Ample laboratory
courses are provided in order to furnish opportunity for the students to
become familiar with physical manipulation and with the methods and
processes involved in the design and study of physical apparatus for
designed special problems. Considerable instruction in the third and fourth
years as well as in the graduate years is given by prominent physicists, not
members of the regular staff, who give from time to time extensive courses
upon the newer developments in Physics,

The department reserves the right to limit admission to Course VIII
above the sophomore year to that number of students (at present about
twelve or fifteen in each class) who may be properly trained with the pro-
fessional equipment available. The limitation if necessary will be effected
by the selection of the applicants of highest grade.




CATALOGUE i

Physics — COURSE VIII — Continued

First Year, Page 82. Description of Subjects of Instruction, Pages 127-231

REQUIRED SUMMER COURSES (Following First Year)

Qualitative Analysis 611 106 — 80
Mechanism 2'01 30 —60

SECOND YEAR

First Term Second Term

1 15 Weeks 15 Weeks
English and History E21, E22. . 5 45— 75
Language.. ... coivnavvsaaas 45— 175
Machine Tool Laboratory 296, . 60— 0
Mathematics M21, M22_...... 45 — 00
Military Science MS21. M522.. B 45— 0
Organic Chemlatry 550, . e
Photography 8°'1 e Y
Photographic Laboramry 8151, .. . % )
Physics 8'03, 804, ...,... ERLEa AN e A e Rl e arrale eratatee) L A== 60 — 75
Ouantltatwe:\nﬂlymsam ...... e e S i MU W S S T i e 3 105 — 30

Hours of exercise and preparation: 720 =3454-375 750 =405 +345

THIRD YEAR

First Term Second_Term

15 Weeks 15 Weeks

Adwvanced Physics I 8'221, 8'222, . .......c000 45— 75 45 — 75
Calculus, Advanced M36, "M37. UV, S .. 45—90 45 — 90
Electricity 8'201, 8'202.,....... R T T veses T5—60 76 — 90
Geometrical Optics 8 e A i 9 6 30 — 46
Heat Measurements 810, , . ......... e eaee 60 — 30 v s
Political Economy Ec31, Ec82. . . ... ... .... e . 45—45 45 — 45
Principles of Elwtmchemmry 8801, REOR oo B0—00 45— 00

Hours of exercise and preparation: 720 =330 +4-390 720 =285-4-435

FOURTH YEAR
First Term Second Term
16 Weeks 15 Weeks
Acoustics 805. , ... ... SRR IO A R PR NG 1w 45 — 45
Advanced Physics 11 §'231, 8 2.32 ..... . 45—106 45105
Fourier's Series and ImL;,m] Equations ‘M451. 30 — 50 Sl ey
Metﬂllo{zraphy 5491, ot b ele it A G L s 40 — 320
Physical Optics 8'18. ....... i S G0 — 40 X o3
Physics Seminar 8451, 8452, ... ...... ... 20— 20 20— 20
Precision of Measurements and Thesis Reports 8 15— 45 0 i
X-Rays and Radiology 8'33. T 45 — 156 o 5
General Study .. .covioverriiancaianans 30 — 30 30 — 30
Blective............ AT A B AT 3iitels 90 135
Thesis, ...oveve. AT e b AT & sl R AR S 80 185
Hours of exercise and preparation: 720 720

Students credited with Elementary and Intermediate French upon entrance will take
F!ementary and Intermediate German,
Students credited with Elementary and Intermediate German upon entrance will
take Elementary French.
Students credited with Elementary French and Elementary German will take Inter-
mediate German.
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GENERAL SCIENCE — COURSE IX-A

This course, largely elective in the senior year, is planned to offer first,
a substantial education along scientific lines, and to provide subsequently,
through its electives, for a more intensive training in some one branch of
science, or in closely interrelated sciences. There is, also, an opportunity
to elect a considerable amount of such humanistic studies as English,
modern language, history, economics and social science.

Such a course possesses many advantages in view of the ever increasing
interrelations of the various sciences, and should prove particularly
valuable to those who have not fully decided upon any particular line of
specialization, or to those who intend to specialize in graduate work later.

The choice of electives in the third and fourth years must in all cases
be approved by the professor in charge of Course IX,

GENERAL ENGINEERING — COURSE IX-B

This course is designed to meet the needs of those who desire training
in fundamental engineering subjects, and who either do not wish to special-
ize in any particular branch of engineering to the extent demanded by one
of the regular courses, or who may wish to follow some line or lines of work
not provided for by the schedule of any particular course.

A schedule, except for that portion listed as elective, has been prepared
and is offered as one suitable for a broad training in engineering. There is
also opportunity for the election of economic and business subjects, or of
courses in literature and modern languages., In all cases the choice of
electives must be approved by the professor in charge of Course 1X.

MATHEMATICS — COURSE IX-C

The Institute offers exceptional opportunities for the study of mathe-
matics particularly as applied to scientific and engineering work.

The course outlined is for men who desire to specialize in Applied
Mathematics. It is well adapted to serve as a preparation for specializa-
tion in pure mathematics, in mathematical physics, or along lines of
experimental physics or engineering requiring proficiency in mathematics.

Considerable latitude in the choice of subjects is provided for in the
third and fourth years in order that the student shall be able to take,
in addition to his purely mathematical courses, a considerable amount of
work in general studies, or in scientific and engineering subjects ir: which
mathematics plays an important part. For example, he may elec¢ courses
in thermodynamics, mechanics, electricity or in physical chemistry.

While a definite schedule for the second year is offered, any student
who has completed satisfactorily the work of the first two years in any of
the professional courses of the Institute or their equivalent, provided
always that a creditable record has been obtained in mathematics and
physics, may be admitted to the third year in this option.




CATALOGUE

General Science — COURSE IX-A — Contin ued

First Year, Page 62. Description of Subjects of Instruction, Pages 127-221

OPTIONAL SUMMER COURSE (Following First Year)

Qunliutlve Analysis 6,11 106 — 80

Students taking this course in the Summer Session will take Quantitative Analysis in

the first term of the second year.

SECOND YEAR

First Term
15 Weelks

Biology and Bacteriology 7 23. (R} $ivi 45-=15
Enghsh nnd Hlstory B2Y, B22 i A 45— 175
LAngUARE . « v ccvvsasssssns A I P O G S A IO 45— 75
Mat emsnca Ma21, M22.. . ..... S EE b e e 45 — 00
Military Science MBSTSMEBa3 e 45— 0
Physics 8'03, 8'04....... A . B0—175
Sua!mztwe Analym B, ievins R SO A . 105 — 30
uantitative Analysis 5'12 ¢ )

Hours of cxercise and nreparation: 750 =300 4360

Second Term
15 Weeks
46— 15
45— 75
45— 70

45 — 00

4(1 -— 0

— 75

105 — 30
760 =390 4-360

THIRD YEAR
ilr';t Term
15 Weeks
Goolo%y 12821, 121823 s iivisaisie + .. 45—30
Heat Teasurements 8'11. NI S P A St csse 80—18
Organic Chemistry 5° ) Tt a0 e e A T et e b e VR wia L .es 80—30
Orgamc Chemical Laboratery 50615. i e
anic Evolution GO4. . . .ovioeiiiiiniiinniiaiins vk et | |8
:tu:a1 Economy Fc31 SRR T s sk e s e A D=l
Profesqlonnl 1 T A T R T S S T R SO et 390
General Study..... e iAo A AT AT e b b vees B30—30
Hours of exercise and preparationt 720

Second Term
156 Weeks
45 -— 46

75— 0
30 — 30

45 - 45
405

720

FOURTH YEAR

First Term

Second Term

15 Weeks 15 Weeks
Astronomy G66. .. .. Rl ) 30 — 30
General Study.  ..... O i
Ma%ur l’rofeqsmnnl 10 b e e i A 135 ‘135
Professional Elective and Thesis. . . .ccovviiineiiainas 525 525
Hours of exercise and preparation: 720 720
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General Engineering — COURSE IX-B — Con/inued

First Year, Page 62.

SECOND YEAR

Description of Subjects of Instruction, Pages 127 231.

First T'erm Second Term
15 Weeks 15 Weelks
Applied Mechanics 2'15...... I FO OO 3 Ao T e 5 45 - a0
English and History E21, E22. .. ........c.c000uun. vevias 45—175 45— 75
MaclnneToolLahoratoryi‘ﬂG................... ...... ¥ 0% 60— 0
Mathematics M21, M22. ., . ..., ivvrvnroninsnenineensos 45 — 00 45— 00
Mechanical Enmnccnng and Machine Dr'mmr b b R R 00 — 0 5 iy
L ) S D e e e 2 vevanss 80— i3 B
Military Scnence MS21 NMegal or e U ATd RLaTalEre e u e 45— 0 45— 0
Physics 8'03, 8'04. . . .ooovvrrenrens b s MR TF ey A The 00— 756 (0 — 74
‘-“mrvcylns;IUB........ O T DG O R RS S e Oy o e 30— 0
Elective. . 8 B LI R (L Rl T gyl (PR Lyt KEER A 135 90
Hours of exercise and preparation: 750 750
THIRD YEAR
Pirst Term Sceon! hnr'
15 Weeks 16 Weeks
Applied Mechanics 220 ....0000erivsny,s RRChiATe ae bn RS 45 — 00
Electrical Engincering, E lements 640, Il b 1l o (0 — G0
Engincering Science M&1, M32.. ... .ooviinnrrnnns vieas 45— 10 15~ (0
Heat Engineering 2140, 242, , .. ............. CHTR AT FOR) 45— 00 45 — 75
Political Lcanomy Ec31 Ro82: . vvaiias T 45 — 45 15— 45
General Study. .. .. R ST S NN e e W b VAT e o 80 —30 30 — 30
Electives.......... YT SV ST AT A T SoGOn 144 45
fa) Hydrauhcs T e T S SO e 15 — 75
)] Strucmres L S T O OR) IO JONRS L e B R o o 1h — 75
Hours of exercise and preparation: 720 720

FOURTH YEAR

Electrical Engineering Laboratory 6'85. ..o voveer e e
Engineering Laboratory 262, ..t vvrernnnnnns, PP X T
Enginecring Science MAR ey e IO o e e
General BLUdY. ..oov v vnvivinrons & SOl e SBT3 o SN e
Elective and Thesis, . ... .. RN F 3 ST e R T viala iy

Hours of exercise and preparation:

First Term
15 Weeks
30 — 45
60 — 30
45— 00
30 — 30

360

720

Second Term
156 Weeks




CATALOGUE 80

Mathematics — COURSE IX-C — Continued

First Year, Page 62. Description of Subjects of Instruction, Pages 127-231.

SECOND YEAR

First Term Second Term

15 Weeks 15 Weeks
English and History F21, B3 i e TSRO ST 45 — 75 45— 75
Mathematics M21, M2: i cens 45—00 45 — 00
Military Science MB 45— 0 45— 0
Physics 803, 804, 060 — 76 00— 75
Language. ... .o0ue e A T OO0 essieess 2b=—Tb 45— 75
Elective . oo cvvn s LT e e e T e S A F eIt ia 195 105
Hours of exercise and preparation: 750 760
THIRD YEAR
Iirst Term econd Term
15 "Wecks 16 Weeks
Analytical Mechanics 8'221, 8'222, O 3 BT ] 45-—175 45—175
Calculus, Advanced M30, M.N’ oA F R e e Oy L e D] 45 — 90
Mathematical EICCEIVE, .\ eeseeueersenseresarssnenis cees 48 —00 45 — 900
Political Economy Ec3l, Ec32. S A TR soiaives 4048 45— 45
Blective., ... .04, A O e T T T et e aleie's 180 180
General Study . . T e e i e 30— 30
Hours of exercise and preparation: 720 720

FOURTH YEAR

Firat Term Second Term

15 Weeks 156 Weeks
Least Square and Probability M26...............c0.00 .v. 80—30 i B
Mathematical Inbnratnrv N RN K R R vt % 45— 76
Physics, Ad vance Lo B b A Pt s S 1 45—105 45—105
Flecti B T BRI 175w o avetaca o o cma e elibin n o e e G Ak b 450 450
Generml By« c o ivinisaisivabinsaniansiniens b s iaen e .. 30—30 e Ve

Hours of exercise and preparation: 720 720
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CHEMICAL ENGINEERING — COURSE X

The efficiency of any industrial chemical process depends not only
upon a knowledge of the chemical reactions forming the basis of the process,
but also upon a knowledge of the mechanical principles on which depend
the design, construction and maintenance of plant for carrying on these
reactions. To prepare students capable of filling the demand for men
competent to build and operate manufacturing industries based upon
chemical principles is the purpose of this course in Chemical Engineering.

The professional work of the course falls naturally into three groups:
First, courses which provide a thorough knowledge of the fundamental
principles of chemistry. Second, those courses which furnish a sound
knowledge of mechanical engineering subjects, both in theory and in
practice. Third, courses which deal with chemical engineering as a separate
entity.

The course therefore includes a training in inorganie, analytical,
organic, physical and industrial chemistry, which is the same as that given
to students in the course in Chemistry except in the case of some of the
laboratory courses. The training in mechanism, mechanical engineering
drawing, heat engineering, applied mechanics, and other important
mechanical engineering subjects is given in the Department of Mechanical
Engineering, with special reference to the particular needs of this course.
This is true also of the work of the course which is given in the Electrical
Engineering Department. The instruction in Chemical Engineering and
Industrial Chemistry is of a distinctly professional nature.

A graduate year of the course is provided in which opportunity for the
development and correlation of these fundamental subjects in the field of
chemical engineering is presented.

CHEMICAL ENGINEERING PRACTICE — COURSE X-B

The privileges of the School of Chemical Engineering Practice are
available for a selected group of Institute undergraduates the last part of
the senior year. Students desiring this course should apply the second term
of the third year and those accepted will be given special courses in the
first term of the fourth year to prepare them for the work of the Practice
School.
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Chemical Engineering — COURSE X—Continued

First Year, Page 53. Description of Subjects of Instruction, Pages 127-231

REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis 610 210 — 60

SECOND YEAR

First Term  Second Term

d y 16 Weeks 15 Weeks
Applied Mechanics 2718, ..., ...0ovcet OGO B TS o 45 — 90
English and History E21, E22. ..., .cciiinnniiiieiines 45— 75 45— 76
Lnn%unge .......... vessese 48—T8 45— 175
Mathematics M21, ... ivuiverrrsnscsranansnsisns verens #6—00 alx i
Mechanism 2°01. ... .. .. e A X vy (b Sieh i 1 30 — 00
Military Science MS521, MS22..... I B bty P e A= 10 45— 0
Physics 808, B'04. ... coonsonsrreiainiinnres cennsrrness OO=—TH 60— 75
Problems of the Chemical Engineer 10011, .. o0 vuvaureeee. 16— 0 cr L UEE
Quantitative Analysis 5121, 5181 ...voivicnianneiniens 135 — 15 00— 15

Hours of excrcige and preparation: 750 =390 -+360 750 =800 4390
Students credited with Elementary and Intermediate French will take Elementary

German.
# S:‘udcnts credited with Elementary and Intermediate German will take Elementary
rench.
Students credited with both Elementary French and Elementary German will take
Chemical Enginecring Literature 10°191, 10°192, two General Studies and sixty hours of
Optional Studies

THIRD YEAR

First Term Second Term

15 Weeks 15 Weeks
Applied Mechanies 220 ... ..oeccieeinns . 46— 00 et 0
Cgcmicn! Principles 5651, 5662............. 3 75— 00 76 — 00
Heat Engineering 244, 245, .. .00 vvecriinees 45— 70 45— 70
Industnal Chemnstri' 1020 ... b fi s 75— Th
(\rgnnjc Chemistry 1 551, 552. . ... /o — 45 60 — 30
Organic Chemistry Laboratory 5612, 5622 ... . 105 0 45— 0
Politica! Economy Ee31, Ec32 ... ... .....00 45— 45 45— 45
General StUdY . . . oo srersoresisirasarrasrsissinnes 5 i 30 — 30

Hours of exercise and preparation: 720 =375 4345 720 =375 4345

FOURTH YEAR

First Term Second Term
o, 15 Weeks 16 Weeks
Caleulus, Applications o ML i i v b pnars cesess 80=—100 o Al
Chemical Engincering 10°817T, 1082T . ....ocviveiiianns 75—190 45 -- 60
Electrical Engineering, Elements 640, . ..o.vvvviiniine 60— 90 5 P
Electrical Engineering Laboratory 6°85. . c.oovvvvieeinnn e A 30 — 45
Engineering Laboratory 2'02. .. ...  ccveaeeniiinnnniines 60 — 30 ik e
Industrial Chemical Laboratory 10026, .. ... ....se e 10 =20 -8
Industrinl Chemistry 10021T, ... .vvocvvnnrrsneaaanins 45— 45
Optional Studies, .. . .ocveiiiiiiiirriaieiiiirnrinee T ‘e 90
Testing Materials Laboratory 237 .. .........00n S AT A 20 — 10
Thesis Reports and Memoirs 10715, ..o iveneneeenns S A 45 — 30
ThesiB. . ...osssasanes i e e LA et S oi 285
Goneral Study . ..o oovvenaiiins 1 1008 SOOI o IO 30 — 30 30 — 30
Hours of exercise and preparation: 735 =3704365 720

The time devoted to optional studies must be not less than 60 hours and not
more than 120 hours, the time adjustment being made with the hours assigned to thesis.

Students admitted to Course X-A must take Analytical Chemistry 616 (60 — 15)
as an optional subject in the second term of the fourth year.
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Chemical Engineering Practice X-B—(ontinued
Students desiring to take the work of the School of Chemical Engineering Practice

as undergraduates may apply for a Imission at the end of the third year for the regular
Course X. If accepted, they will substitute for the fourth yvear the program shown below:

FOURTH YEAR

First Period  Second Period
) 12 Weeks 22 Wecks
Caleulus, Applications of M41T ....,.... f
Chemical Engincering 10'33°7T, 1034 . , . .

Electrical Engineering, Elements 6'41

Industrial Chemistry 10022T. ........... i
General Study. . ..., I Wt (O L T M A
School of Chemical Engineering Practice, 10°84, 10°

and Thesis..... 00004, T 5 SaGay i it ; 1010

Hours of exercise and preparation: 55 3 1100

COURSE FOR CHEMICAL WARFARE OFFICERS
. This work begins with a summ-r session, which starts cts coverod:
Differential Equations M72, a course of one hundred and ni Plant Engi-
neering, 10°12, which follows the work in Differential Equations, exten ling through
a period of three-hundred and twenty-four hours, (216-108).

SCHEDULE FOR THE ACADEMIC YEAR

Tuly 6. S

; First Term Second Term
Applied Chemistry 10'14............,,,. i il 45120
Heat Enginecring 2'46, 2'47 00 — 105 30 — 45
Industrial Chemistry 10206, ,..... £ & 90—150
Inorganic Chemistry 506 ., 14 15 v e
Organic Chemical Laboratory o 13— 0
Organic Chemistry 5°531. . . s 30 — 30
Physical Chemistry 582, ,..... 30 —30 ¢al i
Plant Engineering 10013, . ...... 120250
Power Laboratory 265, . ....000vreieens i

g 30 — 80
Technical Organization 10°941 30— 30 % w7

July 1 to December 20 inclusive spent in School of Chemical Engineering Practice
10°81, 10°82, 10°83, where a thesis will be performed,




CATALOGUE 03

SANITARY AND MUNICIPAL ENGINEERING —
COURSE XI

The course in Sanitary and Municipal Engineering is an offshoot of
the Civil Engineering course intended to fill the needs of students wishing
to give particular attention to problems affecting the health and conven-
ience of the public. The course resembles the general option in Civil Engi-
neering except for a reduction in the time devoted to structural engineering
and an entire omission of the courses in astronomy, geodesy and founda-
tions. The time thus gained is devoted principally to courses in organic
chemistry; in bacteriology, biology and allied subjects; and in the special
fields of water supplies and the disposal of sewage and other municipal
wastes. In these courses it is intended to give the students such training
as shall fit them to interpret properly the results of researches in sanitary
chemistry and in bacteriology, to design and supervise the operation of
modern filtration and sewage disposal plants and to deal intelligently with
the problems arising in the construction, maintenance and care of city
streets,

Special attention is given to the problems arising in water supply
engineering and sewerage engineering and to the principles involved in the
purification of water supplies and the disposition of sewage. The relation
between drinking waters and disease is also thoroughly investigated.

Considerable practice in the chemical and biological laboratories is
required and the student is instructed in the methods of water analyses and
is taught to observe and identify the more important animal and vegetable
organisms present in water and sewage.

Graduates of this course should be especially qualified to enter the
service of private and public engineering organizations dealing with the
increasingly numerous and difficult problems of water supply and sewage
disposal confronting our larger cities, or to join the engineering staff of a
municipality, or to enter the service of national, state or municipal boards
of health.
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COURSE XI— Continued

First Year, Page 62, Description of Subjects of Instruction, Pages 127-231,

SECOND YEAR
First Term Second Term
16 Weeks 15 Weeks
Applied Mechanics 218, ... ....ovuvivrannsiories e L o5 45 -— 90
English and Hlstoqi'_ BRL, B2, ... vvvosasinaivicansanns 45— 75 45— 75
Map Reading and Moamphxcal Drawing 1'18. . . . ..ovu e 30— 0 .. A
Mathematios M1, M33. ... ...oiversinnscncnrsassrssss 45 — 90 45— 90
7T L ) T R S i 30 — 45 Ll i
Mlllury Sclence Msz1, 1 o G G e 45— 0 45— 0
Physics 8'08, 8'04. . . c.overosssranssssnsnsanssnnssssnns 60 — 75 60 — 75
uahtatwn Annlyms 1,5y 0 B T R e NN e | 105 — 30 o i3
uantitative Analysis 5'12. . ... . 00iiranrrriniinrinrins et of) 105 — 30
urveying and Plotting 1'00, 1'01. . . . .oovvvvinvniannnnns 30 — 45 30— 0

Hours of exercise and preparation: 750 =3004-360 735 =375-+360

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographical Surveying 1'00. . . .o v ovvavinvenssinanannsanes 100 hours
Hydrngraphlc g L B R e A I o L o U e T T e 75 hours
L e P L1 R e e e A A S Rl SR e 100 hours
43 A IR TS I O S Y e R D 80 hours
THIRD YEAR

First Term Second Term

156 Weeks 15 Weeks

Applied Mechanics 230 ... .c.vovirereenrnissanness 45— 00 R o
Biology and Bacteﬂo!ogﬁ TERBL RIS 000 e s wistata sladTelire & /ale 45— 15 75 — 30
Electrical Engineering, Elements 6'40 ... ....usosonsss 60 — 90 ok 4
Electrical Engineering Laboratory 6:86............... ..., i i 15— 30
L T S g N T S0 R SO W Sy S T L A e 45 — 75
Industrial Water Analysis 5'21.....00c0vuiiansineininanns 0 35 30— 0
MASAEIRIE L 8 R e A T S e e = 5 15— 30
Organic CRemistry BB, . oo oo iverearssossitesrsssasss o 5
Political Economy Ec31, Ec32 45 — 45
Railway Drafting 1'28, 1'24. . . covovinveracarinssanssss } 45— 0
railway and Highway anneenng 1°211,1'28 .. s 20—40 30— 30

Roads and l’avements 1'35 < Al
Structures 1'40. o e i 45— 75
ORErRY BN o e s anieslinvaniaes s semei «eu 80— 30 30 — 30

Hours of exercise and preparation: 720 =355 +365 720 =375 4345

FOURTH YEAR

First Term Second Term

156 Weeks 156 Weeks
Engineering and Hydraulic Laboratory 2'63. ............. 30 — 30
Heat Engineering 2°46, 247. ... ........0 Lo 60—105 30— 45
Microscopy of Water 7 B i i 16—18 A Vi
Railway and Highway Enginecring 1'2 30 —45
Roads and Pavements 1'35. 20—25 3
Sanitary Design 1'80. A % 2 90— 0
Sanitary Engmeermg 177, 60 — 75 45 — 60
Structures 1'41, 1'4 60 — 120 30 — 60
Structural Design l 2 s % 80— 0
Water Supply and Wastes Disposal 522 | coresanes 30—18 ve
N R T S P e P e R e T e e iy o 150
(87 Fy T b ey T S i o A I S B 30 — 30 30 — 30

Hours of exercise and preparation: 735 =305 4430 720




CATALOGUE 95

GEOLOGY AND GEOLOGICAL ENGINEERING —
COURSE XIiI

The geologist and the geological engineer have lately won for them-
selves a place in many technical enterprises related to mining, civil engi-
neering and water supply. Course XII is planned with this fact in view,
though it is also adapted for those who desire to follow geology in its more
theoretical aspects.

The course prescribes during the first two years the usual subjects
taken by all the engineering and science courses. It also requires summer
work in surveying and, throughout the upper years, a carefully arranged
list of geologic subjects fundamental to one specializing in geology. A
considerable amount of time is left for electives which may be chosen from
either engineering subjects closely related to geology, such as mining
engineering, or from more advanced geological subjects., The course is
thus given considerable flexibility and can be adapted to the needs of
students desiring to specialize in one of the larger divisions of geologic
science; the same flexibility makes it possible to adapt the course to the
needs of students from other colleges who may have in part anticipated the
prescribed studies of the course.
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Geology — COURSE XIl — Continued

First Year, Page 2. Description of Subjects of Instruction, Pages 137-231

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks
English and History E21, B22. . .. 0v0iievriirnnnirnsenes 45— 175 45— 175
(e e e b . R o o S e S N ] 2 45 — 45
Mathomatica M21, M23. . .. 0 icuinsenseonnesnnsssnenss 45— 90 45 —Ou
Military Science MS21, MS22. . . ... ...covvvrrvnerrnnnnss 45— 0 45— 0
Mineralogy 12 01 1 LG A P e CAma 1 120 — 30 76 — 15
)34 30 T R Y R i i 60 — 75 G0 — 75
8uaumwe Ana]ysxs RN X T e 105 — 30 P o
uantitative Analysis 512, . ... .uuiiiiiinnnerrnnrrnnne s o 105 — 30

Hours of exercise and preparation: 720 =420 4300 750 =420 4330

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks
T 0 b e e B IO S S e T O T 76 — 45 e
Goology, Economie 1240, . 4 vvvvvieiieusennrsonesionenss l3] i 75 —45
T R A T D e I R L o o i 45— 75 45 — 75
Mining, Elements of 8* . d0—30 o 0
Ore Dressing 3'23. ....... oh i 45 —30

46 — 30 45— 30
Petrography 12°151, 12'152 00 — 30 090 — 30
Political Economy Ec31, Ec32, 15 — 45 45 — 45
Quantitative Analysis 513 . . 105 — 30 o e
T LT IS A e R e e 120

Paleontology 12511, 12'51

Hours of exercise nml preparation: 720 =435 +296 720

REQUIRED COUREES AT SUMMER MINING CAMP

P s b 5 B i AR R PRI e it WD Sk e et e O [0 360 hours
Field Goology 1288, o o v v o evrvrsineesnensssssessssssssssssssesesssoss 50 hours
FOURTH YEAR

First Term Gecond Term
15 Weeks 156 Werks
Applied Economic Geology 1242, , 5 i 30 —15
Economic Geology Laboratory 12' gl 90 — 30 A .
Ennnoxmc Geo]o%’y of Non-metallic anusm 1 60 — 45 LS
Y‘meenng Geo gy and Hydrology 12.48, > i 45 — 30
d Geology 12'33. . ......0ivvvnsnenns 45 — 30 i o
Gcn ogical emmur 12 ﬁ"..’l 12622....... 80 — 60 30 — 60
Geological Surveyin dg Y R S o s 120 — 45
Geology of Coal and Petroleum 12'80 vers 60—45 el i
Historical Geology 1250, . ......000000ues 5—30 5 .s
Metallurgy of Common Metals 3'46. s A6 45 — 45
Physiography 12°88. .. . .....co0inerinnan o % 45— 15
Thermochemistry and Chemical Equilibrium 568 30 — 60 i iy
Gl BRRAY . s in s v sivaans vt s s e isesesaeers 80 —- 30 O I
e T e o T T 0 va 195
Hours of exercise and preparation: 720 720

Professional Electives may be chosen in Metallurgy, Mining, Paleontology and
Advanced Mineralogy or Petrography.
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NAVAL ARCHITECTURE AND MARINE ENGINEERING
COURSE XIII. General, Option 1

The course in Naval Architecture and Marine Engineering provides
instruction in the theory and methods of designing and building ships
together with a study of the properties requisite for safety and steadiness at
sea. It aims to furnish a well rounded training for those who expect to be
ship-builders, ship-designers or marine engine builders, or who desire to
enter allied industries.

In additisn to the literary, mathematical, and scientific studies requi-
site for a general training and for preparation for the special work of the
course, instruction is given in mechanism, thermodynamics, applied
mechanics, hydraulics, heat engineering, steam turbines, electrical engineer-
ing, and marine engineering. 1t is believed that a proper coordination of the
design of a steamship and its propelling machinery can be attained only by a
naval architect who is familiar with both branches of his profession.

Lectures are given on theoretical naval architecture and marine
engineering; treating of displacement and stability, launching, theory of
waves, rolling of ships, strength of ships, propulsion of ships, steering and
manceuvring, and also of power, proportion and strength of marine engines,
auxiliary machinery, and the application of steam turbines and Diesel
engines to marine propulsion.

After preliminary instruction in ship-drawing, each student carries
through the design of a ship and its machinery for a given service in a
systematic manner as in good practice, giving attention both to tie logical
development of the design and to the requirements for registration, for
insurance and governmental inspection. Drawings and all customary
computations are made of the structure anc arrangements of hull, engines
and propellers. The student makes a model, lays out plating and draws up
specifications. To explain and unify the work of design, lectures are given
on the materials and methods of construction of ships of wood and of steel,
and on their equipment.

Such items as economy of cost during construction, the influence of
marine insurance, and the rules of the Registration Societies, the stability
at beginning and end of voyage and its effect on the behavior of the ship
at sea, the freehoard and tonnage laws, types of propelling machinery and
the general sequence of work in the shipbuilding yard are described, and
their effects on the problems of design are discussed.

Lectures are also given on the Organization and Management of
Shipyards, including buildings, plant personnel, wages, trades unions, etc.
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SHIP OPERATION — Option 2

The Option in Ship Operation is intended for students who wish to
enter the fields of ship operation and management or to engage in other
maritime pursuits such as marine insurance, admiralty law, and the various
branches of marine transportation,

The Course is a combination of science, engineering, economics, busi-
ness studies, naval architecture and marine engineering, especially prepared
to train men for the activities of this field. In many respects it parallels the
courses in Engineering Administration given at the Institute.

Men with a knowledge of economics, business methods, and a training
in the fundamentals of the exact sciences and engineering should be par-
ticularly well qualified to visualize and analyze the problems of ship
operation, after they have had the necessary practical experience and
training in subordinate positions with a ship owning organization.

The instruction in naval architecture, ship construction and design
takes up the technical and economic aspects of these subjects but the
treatment is more from the point of view of the ship owner and operator
than from that ol designer and builder,

As a thorough knowledge of a ship's power plant is essential to the
ship operator who must have a large share in the selection and economic
operation of the propelling machinery, marine engineering, covering all
types of stecam and Diesel machinery, is given a prominent place in the
course,

Special features in the schedule of studies are the courses in Shipping
Administration, Terminal Facilities and the Economics of Ship Operation.

Nearly twenty per cent of the student's time is devoted to economics
and business administration subjects.




CATALOGUE

COURSE XIII — Option 1 — Continued

P9

Option 1, Naval Architecture and Marine Engineering.
First Year, Page 62, Description of Subjects of Instruction, Pages 127-281

SECOND YEAR

First Term
15 Weeks

Applied Mechanics 216, ... ., .0vi0eriiainanss TRk alat e vis 53
English and History E21, B2 45— 75
Porging 2°901, 2902, ........04 30— 0
Hannary BB TR v eeiin s v g as s

Mathematics M21, M22. sy Y 45 — 90
Mechanical Engincering and Mmhinc Drawing 2 . o 80— 0
Mechanism 2'00. AT e S, F b btk s . 45—90
Military buenu. M‘-l2l Ms22 LRl A =y 45— 0
Physics 8'03, 8 SR I B T K A R T RO b 53 60 — 75
Ship ("onstructnon 13 31 T AN B N St cenavs S0—380
Ship Drawing 1341 .......oveiess (A JOhe i 50 S 2t LA o o

Hours of exercise and preparation: 760 =390--360

Second Term
15 Weeks

30 — 60

45 — 75
30— 0
30— 0

45 — 00
45— 0
60 — 75
30 — 30

105

750 =420 -4330

THIRD YEAR
First Term Second Term
16 Weeks 15 Weeks
Aprlied Mechanics 2'20, 2'212, . ......... . 45 —80 30 — 60
Eugincering Laboratory 2:611, A E i 30— 156
Heat Engineering 240, 2°42. . . .. 45 — 90 45— 175
Machine Tool Labomtory 2'951, 2'053 . . . 90— 0 60— 0
Marine Engineering 13560 .. . cvvveecessavriiarsrssnnns W &0 30— 30
Materials of Engineering 2'80, ....0vvevverrreerines ARG ) 30 — 30
Naval Architecture 1301, 13'02......c00vvienss s e 30 —- 30 30 — 30
Paolitical Economy Ec8l, :L32 .......... O T e S vee 45—4b 45— 45
Ship Construction 13 T i G T 5 b bl 45 — 60 40 — 80
Ship Design 13'42, 13'43. .. .. et b B L AT Ok S SRR e G0— 0 45— 0
General Study , S TR T PR F AR AT O G P 30— 30 30 — 30
Hours of exercige and preparation: 735 =3904-345 760 =406 4345

FOURTH YEAR

First Term

156 Weeks
Accounting Ec50. i i}
Electrical mgmccnng. ‘Elements 6'40 60 — 90
Electrical Engincering Laboratory 6'89 s s
Engineering Laboratory 2* fll.!. 2614 . 30 — 30
Hydraltios 108, o oo sovivnnssrasysivsiesss 30— 45
Marine Engine Design 1861, 18362, ... ... ..... v 45— 0
Marine Engineering 13°51, i Corasan . 30—45
Naval Architecture 13'03, 13'04........... 00000 oot AR T 1 Sha 1)
Ship Construction 1835 .. ... ooiiiuiiiiiiiiiiinnnins 15— 15
Ship Design 1345, 1346, . ....... N Tt Lo S PO ey S 60— 0
Shipyard Ori'amzatmn IBBE s NI IO o 50
Steam Turbines 183'70. . . ... . vvivaieiiiianin seenvanans S0<=48
Festmg Materials Labomtury L S e Sy ST e e 80—18
Gencml TR R ST AT PO R e L 30 — 80

Hours of exercise and preparation: 735 =3004-345

Second Term

15 Weeks
45— 45
30—30
30 — 30
40— 0
45 — 60
16— 15
00— 0
30 —14
Ly T
30 — 30
735
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COURSE XIII — Option 2 — Continued
Option 2. Ship Operation
SECOND YEAR

First Term

15 Wecks

Accounting Ecb0 ...... A ] = W] [l T Se

Applied Mechanics 2°10. AP AN S SR T T

English and History E21, 192 S R O LR e 45— 178
Mechanical En rmcu’mg N R e 60— 0
Mathematies M21, M22.,.................000s IS NN 45 — 8o
SONARIBIN @00 ¢+ b oot siieamsiinn s T BT N Ko AR 1 S 45 — 00
Military Science MS21, szz ....... Sy ket ey b 46— )
Ehysios 8 08B0, i ialevenssiessaiinn e i P i e actzale 60 — 75
Political Eumnmy AR TR AT N e B e 45— 75

Shm Cornstruction 13311 ......... L) (L M T LA e A S
Ship Drawing 13 411 . .y iien iy sns RN AP &

Second Term
5 Weeks
45 — 43
30 — 60
45 — 78

.) ——{)ll
ﬁ“ 0
60 — 76
30 — 30
75— 0

Hours of exercise and preparation: 750 =345 4-408

750 =375+-375

THIRD YEAR

First Term
15 Weeks

Applied Mechanics 220, 2'221............. 45 — 00
Banking Ec37. .. W . {
Corporate Organization 12c50 45 — 00
Corporation Finance and Investments Bea7. ... . 11 ... 3 0
Engineering LADoratory 2810, /1 v v esciinisunioainiaaiaissns i M
Forging 2'001. ....... A R ST e S 30— 0
Heat Engineering 2'40, 2° 40 e AR R 45— 00
Marine Engineering 1850 .. . ....... Tt W 1

Naval Archn ure 13011, 130’1 ............ g y=Can
Re ‘port W g L e R T A PO N I e M 30 — 30

BRIO CORBErOOHION-TBIBET .. [l 1 cosiiians sivimeis siaimrraiton don it 30— 30
Shipping Administration Ec80. . ... ......00vvivnininin. ' o
"-tansms Lv. i

Hours of exercise and preparation: 720==230--300

":.ocnni! lcrm

15 Weeks
45— 00

45— 60

45— 60

30— 15

-l-."i — 7.')

30 — 30

30 — 30

30— 45

735 =300+435

FOURTH YEAR

First Term

15 Weeks
Applied Chemistry 5 -'3 s e T A A b ey
Business:'Law BBl o021, . il Vs dadioatiiaiiea o 'ahos 30 — 60
Cost Accounting P i 45 — 60
Electrical Engineering 6'40. . ......... e e Ty = [
Engineering Laboratory 2612, .. .0.vvuvninnrnnennnnnns 30— 30
e Ly e N I et o e ; b
Industrial Relations Bed6T, 0. 0 . /00 ol
Machine Tool Laboratory 2061, ......000cvivenrss
Marine Diesel Engines mlnl Auxthan 5 1872,
Marine Engine Design 1366, ... ...
Marine Engineering 13'55, 13'5 20— 10
Materials of Engineering 2' 31 15— 30
Ship Design 1347 . 90— 0
Ship Operation 1381, 13'82. 30 — 30
Steam Turbines 1870, ............ A 30 — 45
Testing Materials Laboratory 237, s T A s S ey i 57
ey L R S R S O e e e T SR e
R e s e e D S e A e e L e s

Hours of exercise and preparation: 705 =350+355

Second Term
15 Weeks
20—25

30 — 60

30— 0
30 — 60
30— 0
30 - 45
45— 0
20— 10
30 — 45
20 — 10
30— 30
105
7056 =420 4-285




CATALOGUE 101
Naval Construction — COURSE XIII-A
Course for Naval Constructors
SENIOR YEAR

First Term Second Term
15 Weeks 16 Weeka
Alternating Currentsand Alternating Current Machinery 6'45 60 — 120 q Vi
Business Law EcBl ... vionevaaniiiaiivennes venssnenses B0==00 . nf
Electrical Lngmeenng I.nborntury @87, R MK 2 S ot &) 60 — 48
Interaal Combustion Engines 248............. AR e W 8 3 15 — 30
Marine Engine Desipn 1363, 1364, ...000vviiiiai vanen 48— 0 60 — 30

Marine Engineering 13858, .. ... ivuaveiianstrissssannins 30 — 30 i .
Merchant Shipbuilding 1337, ... ... coviviiiiiiiiniiias o i 30 — 30
Model Making 1348 e 8 I T L g IO K RE 3an— 0
Naval Architecture 1301, 18302, ... 1 .rrvreesunsae s os 80—230 30 — 30
Political Economy Ec35, Ik de s s AR D T crsve 4B—176 e o
Shipyard Practice 13'30 AT £ . 30 — 30
Steam Turbines 183'71. . oo vovrvrrrvirverainartinnnns S 1L B L an — an
Theory of Warship Desiun 13°11, 13’ 12 ....... N 60 — 90 60 — 60
Warship Design 13'21, 1322, ... .00 vvivaniininnrrranies 120— 0 120— 0
Hours of exercise and preparation: 825 =420 +405 780 =465 43158

GRADUATE YEAR

First Term Sccond Term
16 Weeks 15 Weeks
Aeronautics 16°78. . ....... ST IO R S 7 ! " 45—178
Airplane Design 1601, .... 75 — 00 o 3
Airplane Design Practice 16° 30— 0 60— 0
Naval Architecture 1303 13 04, 30 — 30 15— 15
Precision of Measurements 8'07 i e 10 — 10
Rigid Dynamics M731, M732 45 — 00 45 — 00
Structural Design 1'40. Vi va 30— 0

Structures 145, .......... 45 — 00 ) 5
Theory of Warship Design 131 60 -— 90 75 — 00
Warship Design 13'23, 13'24. . 120— 0 0— 0

e e R A R R R R 2 135
Hours of exercize and preparation: 795 =4054-300 815
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ELECTROCHEMICAL ENGINEERING — COURSE XIV

The course in Electrochemical Engineering aims primarily to prepare
students to enter the various electrochemical, electrothermic and electro-
metallurgical industries, The instruction given in this course is, however,
of so broad a character that students completing it should be well prepared
to undertake various lines of purely electrical and chemical as well as
electrochemical work, if they so desire. The course also offers a very
satisfactory foundation in Science for the subsequent study of Patent Law.

The main features of the curriculum are a very thorough training in
electrical engineering and chemical subjects, which extend throughout the
whole course, upon which is based the distinctly professional work in
electrochemistry, which runs through the third and fourth years. The
electrical studies are similar to those taken by students in electrical engi-
neering, and include courses in the theory of direct and alternating currents,
courses in direct and alternating current generators and motors and power
transmission, with practice in the laboratories of electrical engineering and
electrical testing, The instruction in chemistry is devoted chiefly to courses
in analytical, organic and industrial chemistry. In addition to these sub-
jects are included courses in mechanism, applied mechanics, and the
examination of materials by the methods of metallography and X-rays,

In the third year the underlying principles of electrochemical and
chemical phenomena are discussed both from the kinetic and thermo-
dynamic points of view. This course is completed in the first term of the
fourth year, when it is accompanied by extended laboratory practice in
electrochemical measurements. In the second term the instruction is con-
tinued by a course on applied electrochemistry, including electro-deposition,
accumulators, electric furnaces and their products, electrolytic processes,
and electrometallurgy, and by work in the laboratory of applied electro-
chemistry. Current periodical literature is reviewed in a weekly colloquium.
The latter part of the course is devoted principally to the preparation of a
thesis on some electrochemical topic.

A wide range of elective studies is allowed in the fourth year to meet
the needs of students who desire to specialize along certain lines of work.

Admission to the laboratory courses in electrochemistry is necessarily
restricted to the capacity of the special laboratories equipped for this work,
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Electrochemical Engineering — COURSE XIV — Continued
First Year, Page 63. Description of Subjects of Instruction, Pages 127-231

REQUIRED SUMMER COURSES (Following First Year)

Mechanism 2.01 80 —
Qualitative Analysis 510 180 — 80

SECOND YEAR

First Term

15 Weeks
Electrical E nmnm-rm;z. Principles 6'06 i i
English and History Bl D R
Language . i
Machine Tool dn‘lmatur
Mathematics M21, M2
Military Science Ms21, 1\1‘322 ............
Physics 803, 804, .o covvirsssssrsnsssasa
Dnantstauve .'\nnh'm 5 12 ‘5132,

Hours of ev-.cise and preparation: 750 =405 4345

Second Term
15 Weeks

45— 175
45— 175
45 —175
45 — 90
45— 0
00 — 76
60— 15

760 =345+405

THIRD YEAR

Applied Mechanics 2°16, 220, ... ioiuauas
R‘ctrm hemistry, l‘nm\lph s of 8801, 880:
! lectrical Engineering, Principles of 6:07, 6 08,
Electrical Engineering Laboratory '81, 6'82,
Heat Measureme nl.=; 311
Organic Chemistry 5'50. ..
Orpanic Chemical Labnratur\
Political Economy Ecil, Lc.iz
General Study . . ..... inis e anne :

IJlﬁ

Hours of exercise and preparation: 7

Second Term
156 Weeks

45 — 90
45 — 00
60 — 40
40 — 35
75— 0
15 — 45
.5!1 — 30

720 r::i HJ -HinI

FOURTH YEAR

First Term
15 Werks
Applied Electrochemical Laboratory 8:871, 8872, ......... 85— 0

Applied Electrochemistry 8'851, 8862, ...... Ete i e 15— 30
Colloquium 8'93, .. ..o vveriiiess A T ; o iy
Electrical Engineering, Principles of (]‘.) RS ) 60 — 90
Electrical Lngincering Laboratory 6'83 . Tt 10 — 35
Electrochemical Laboratory 8'86..... 00— 0
Electrochemistry 8'82. Ve raey e 30 — 60
Industrial Chemhtry 10°201 :
Metallography 542, ..., covvevienniriranss

Optional Studie 135
Precision of Meas 15— 45
X-Rays and Rad 10105‘_\' L ey S T L S T F .. 46—15
Thesls: . vveevas SR b o aatata ta e et ey oot atata e a o2 G (yd i i

Hours of exercise and preparation: T20 =445 +275

Second Term
5 Weeks
38— 0
25— 80

16— 156

0 — 60
60 — 15
175

T
720

Students credited with Elementary and Intermediate French on entrance will take

Elementary German or if they have had preparation Intermediate German,

Students credited with Elementary and Intermediate German on entrance will take

Elementary French or if they have had prevaration Intermediate French,

Students credited with Elementary French and Elementary German on entrance will

take Intermediate German.
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ENGINEERING ADMINISTRATION -— COURSE XV

The course in Engineering Administration provides a training for
men who expect to enter positions concerned with the management or
administration of manufacturing, construction, and transportation enter-
prises which demand a knowledge of scientific and engineering principles.
Studies in the methods, economics, and law of business are combined with
instruction in general engineering. The course includes (1) the instruction
common to all courses, in literature, language and history, and in chemistry,
physics and mathematics; (2) a choice of engineering studies, classified
under three options: Civil Engineering, Mechanical and Electrical Engi-
neering, Chemical Engineering; and (3) a selected group of subjects in
business and economics. While the amount of time assigned to engineering
subjects is less than that prescribed in the other courses of the Institute,
the fundamental subjects have been retained which will enable graduates
to fill many of the positions open to engineers,

Approximately one-fourth of the total time is given to business sub-
jects which are primarily chosen to train students to analyze commercial
and industrial problems. In this group special emphasis is placed upon
accounting, business law, the industrial organization of society, and business
management. The course in Accounting is designed to be of service to
administrative officers in the analysis of accounts and financial reports,
rather than to make bookkeepers, auditors, or accountants in a technical
sense. Business Law treats of contracts, agency, negotiable instruments,
sales, and patents. The two extended subjects of Industrial Organization
and Business Management deal with the financial operations of corpora-
tions and the conduct of business from the standpoint of the individual
employer. Among other subjects included in the group of business studies
are banking, statistics, report writing, industrial relations, and securities
and investments.

Civil Engineering Option. The Civil Engineering Option is intended to
meet the needs of students expecting to enter upon administrative positions
in organizations engaged in transportation or the construction of works
pertaining thereto, or in the development and distribution of hydraulic
power. The course differs from the regular Civil Engineering Course by
the substitution of business subjects for some of the specialized optional
subjects of the fourth year and for the following subjects of earlier years:
astronomy, geodesy, geology, railway drafting, and topographical drawing.
The graduates of this option are, however, trained in the fundamental
principles and professional subjects upon which the practice of civil
engineering depends.

Mechanical and Electrical Engineering Option. The Option in Mechani-
cal and Electrical Engineering is planned to give a training in a sufficient
number of the fundamental enginecering subjects to make its graduates
competent to deal with engineering affairs other than the direct design
and construction of plants. It includes many of the important subjects
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given in the regular course in Mechanical Engineering, omitting, however,
certain of the more specialized subjects, The option differs from the
course in Electrical Engineering in that less attention is given to design
and to the more theoretical parts of electrical engineering, the aim being
to give the students a general knowledge, which, together with the labora-
tory practice, should make them capable of employment in the operating
or in directing the operating of electrical plants,

Chemical Engineering Option. The Chemical Engineering Option
affords instruction in the more important branches of chemistry and in
the fundamental principles of mechanical enginecring. The time devoted
in this option to organic chemistry is much less, and that devoted 'to the
other branches of chemistry is somewhat less than in the Chemical Engi-
neering Course. The training is, however, adequate to fit capable students
to take business positions in establishments concerned with industrial
chemistry. The instruction in mechanical and electrical engineering is
also less extended than that in the Chemical Engineering Course. The
primary purpose of the option is to give the information and training
necessary to prepare men to deal with the economic administration rather
than with the scientific development and control of the processes involved
in the industries devoted to the manufacture of materials, such as textiles,
paper, leather, rubber, fertilizers, iron and steel, foods, and chemicals.
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Engineering Administration — COURSE XV — Continued

First Year, Page 62. Description of Subjects of Instruction, Pages 127-231

Option 1. Civil Engineering

SECOND YEAR
First Term Second Term
16 Weceks 15 Weeks
Accounting Ec50......... O T o TN RS 45— 45
Applied Mechanics 2'16,............. G Gt 30 — 60
Banking Eo37. ..o overvsriois ol . o ‘ 45 — 60
45 — 75 45— 75

English and History L21 1322 1
Mathematics M21, M22 s
Mechanism 202, ......

45 — 00 45 — 90
30 — 30

Military Science M821, MS et o LRt Sl 4 = 0 46— 0
BHVRIOR B B0 170 ftiares se s 6:x0s rr v s e ololn s a s e e a e s s o b aa T 60 — 75 60—175
Political Economy Fe21 . N B RO R R GO R o 45— 175 3 3
Statistics e, ... ..., DGR I U Wl 0 = Sl i 45— 15 iy iy
Surveying and Flot\‘.lm. 100 VBTG s e ST R i e .. B80-—45 30— 0

Hours of exercise and preparation: 750 =345 44086 760 =545 4405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 1'06. .. ..c.ovvvrrnn.n S O S OB 100 hours

l'iyr]rngmphlc Surveying 1'60. ., .... 0t R S R L o o Tt ke «v»1s 70 hours

MATE BUPVAVIAR L08. . « oo revamusnesvnrnsssy R O R AL S i V1T It S S s «voe 100 hours

RatIwas: BIGIAWOrIE 1VB0 . oo viovia sivivs vals ains ie 3o s v diainie ste o tacals astife Selalataitatace 80 hours

THIRD YEAR

First Term Second Term

15 Weeks 16 Weeka

Applied Mechanics 220, ... oovuinnssviiiviesinninnsnes . 45—00 A W

Business Management Ec70 ..\ vouvviiiniinnnniins, T v it 45— 45
Corporate Organization RS o S 45 — 00

45— 60
30 — 30

Corporate Finance and Investments Ec57
Electrical Engineering, Elements 6 40 .
Electrical Engineerin

60 — 60

English E31..,....... 30 — 60 i 4
Heat Engineering 2'44, 2'48. . .. oo o vvvinvianneninnrianis 46— 175 45— 75
Mate .als 1'43 . et e ) £ ) ) 16 — 30
Railwuy and HnL y anmermg LR 1205 o e e 805180 30 — 30
Report Writing N IR TS o o g o e o ey e i 30 - 30
T P S U s S R S AR 45— 75
Testing M.ltun.ﬂs 1B TuTo)e Nrerl d' i RO A o A e ia & 20— 10

Hours of exercise and preparation: 720 =255+ 405 720 =.il].- 4415

FOURTH YEAR

First Terna Second Term

16 Wecks 15 Weeks
Buslaest Law EoBL, Bo08. | oo iu e iiviiiislesieiasbiaes 30— 60 o — 60
Business Manap,(-ment Ee71T, Ec72T, . 60 — 90 60 — 75
Cost Accounting Ec51T.......... T T, = Ty | i b
Engineering and Hydraulic Laburatun BRR T at ey 1 bV 30— 30
i et B o e e e B e i P wees 16— 1B A s
L R L N R RSy A M e s T SRS I 45— 90 e ‘
Industrial Relations Ecd8T .. ...0vuueriersernrarornnesss 2 L 80 — 60
Railway and Hu.hwas‘ 1‘,m.meer|ns- 1 Pl LR SN . 80— 45 . 5
Structures 1'41, 1'421. ., .. A ATA P AR e AN el U AT 3 e a4 60 — 120 30— 60
T T B o e 1R 0 T e L Lo e s Ve Ve 60— 0
Testing Materials Laboratory 2 B B e AT 2 20— 10
A S I e e Aot ! et SR i T 120

Hours of exercise and preparation: 765 =285 4480 G675
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Engineering Administration — COURSE XV — Continued
OPTION 2. Mechanical and Electrical Engineering
SECOND YEAR

First Term Seeond Term

15 Weeks 15 Weeks

Accounting Ecb0. . O O e n I T e o b 45 — 45
Applied MIEBRTRICE D0 s o env o eane s aomns M\ TR BT E 0 .e e 30 — 60
Banking Ec37.........0 A T 2 3O oA (6 Loa e e FECR L - 45 — 60
English and History | "1 22, SO R R e asessas 0 =78 45 —175
Mathematics M21, M22, . ......c0uiien A oh e atue esess 45 —100 45 — 90
Mechanism 2'00. i AT 80—t al¥ e
Military Science szl ‘Msazz. . ... T ORI LS T e Je et i) 45 -—= 0
Physics 8'03, 804, s R R e e o S 680 — 75
Political Economy LL)‘I .......... A e o ) vessses 45— T0 e ¥
Statistics EcB5....000000000 Balu e pAd B Ry RO IO R vee 46— 15 s i
Surveying 1'03......... i A ot or b e g ean 4t Ty T 30— 0

Hours of exercise and preparation: 750 =330 4420 750 =345 +105

REQUIRED SUMMER COURSES

Foundry 2.912 30 —0

Machine Tool Laboratory 2.971 46 — 0

Mechanical Engineering Drawing 2,11 % —0

THIRD YEAR

Firat Term Second Term
16 Weeks 16 Weeks
Applied Mechanics 2'20, 2 221 T T e 45 — 90 45 — 00
Business Management Ec70 . i 4o — 45

Corporate Organization Ecbb . 45— 90

Corporate Finance and lnve‘;tmmt* Bc57 45 — 00
Electrical Engineering, Elements 6:40. s 4 60 — 90
English E31. . ..ovieresscrersansns 30 — 60 A A
Heat [‘ngmu:nng by 40 2'42. § . 45 — 90 45— 175
Heat Engineering 241, . ..o0vriaorsineess 30 — 30 o &%
Machine Drawing 2181 oo oo vrvramnrnprpsssasos . 15— 0 i i
Machine Tool Laboratory 2972........ cereaees 45— 0
Materials of Engineering 231, ... 00000 iianinnen v 8 =0 ey
Report Writing E83. .. .00 iiviiiniiiiiiiinia, e 80—30 iy iy
Testing Materials Laboratory RN Shen (N e R i A 30— 15

Hours of exercise and preparation: 735 =315 4420 720 =31544005

FOURTH YEAR

First Term Second ‘Term

15 Weeks 15 Weeks
Business Law Ectl, Ec62. 30 — 60 30 — 00
Business l\lnum'umunt Ec71T, I 60 — 00 60 — 75
Cost Accounting EcBIT........... 45 - 060 i 7
Electrical Engineering Laboratory 6°85. . 30 — 45 o A
Engineering Laboratory 2612, 2613, .......... 30 —30 60 — 3C
Generation and Distribution of Electric Energy 6°43. o W s 60 — 90
Hydraulics *'64........0000000 S oA N S AR L .. 456—900 47 &0
Industrial Relations Ec40T.....oouvnss A ot o O SR £ [ 30 — 60
Machine Design 2721, 2722’ Savare O A T R A 60— 0 — 0
Testing Mawrmls Lalmml.ury - it e bana e e vasssve | O0==10 ¥ o
Thesis AR e RO R T P e F e s P L 3 105

Hours of exercise and preparation: 720 =3304-390 720
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Engineering Administration — COURSE XV — Continued
OPTION 3. Chemical Engineering

REQUIRED SUMMER COURSES (Following First Year)

Mechanism 2.01 30 — 60
Cualitative Analysis 8101 180 — 30

SECOND YEAR

F 1rht Term Second Term

15 Veecks 15 Weeks
Antounting BabO . .ooanivvisiiiasioi i NG N 45 — 45
Applied Mechanies 2°'13........... i . e 30 — 60
L L A T T T T T TR g T R o o 456 — 00
English and History E21, W L I AT ALY 15— 75 45— 175
Machine Tool Lﬂbﬂl’ltbr)’ g !llil EC v 30— 0
Mathematics M21, (e 45 — 60 i
Military Science MS21, \1522 45-—- 0 45— 0
Physics 803, 8'04 R 60— 75 60 — 756
Palitical Fconumv E‘( 21 4 5 - 75

30 105 — 80

15

Hours of exercise and preparation: 750 :390«1 360 760 =405 4345

THIRD YEAR

First Term Second Term

15 Weeks 15 Weeks
Applied Mechanics 2:20. A S R (R AL (3 e M 1 45— 00
Business Management of i o iRahad e s e i 48— 45
Chemical Engineering 1085 . . oo o oo vvnrtvtvnnnreesran i xS 45 — 60
Corporate Organization EeS68 ,,................. . 45 —900 o o
Corporate Finance and Investments Ec57.. . ! i 4 45 — 0U
English E31. .. .0 vocvvnnnrions e 30 — 60 s o
Heat Enginecring 2'44, 245 45—175 45 —
Industrial Chemistry 10°201 { i 60 — 60
Organic Chemistry 5501. ... 456 — 30 = ol
Organic Chemistry I.nhnrntory £ 45— 0 00— 0
Report Writing £33, s £l W A0 — 0
Testing Materials Laboramr\ 2:37. 20—10
Thermochensistry and Chemical !"qm ......

Hours of exercise and preparation: 720 =300 4420 720 =350 4370

FOURTH YEAR
F urr Term Sacond Term
15 Weeks 15 Weeks
Businiess Law BEc01, BcB2. . .. .vviniieiiaiannnerans T 1(! — 0} 30 — 60
Business Management Ec71T, Ee727T | : ) = (1) 60 — 75
Chemical Engineering 10° ST IO BB e e O oty 30 — 45
Cost. Accounting EcBIT . ..vvivviviriinrares, ¥, coe 45— 1H) oV "
Electrical Engincering, Elements of 6 10 . ORI (1 V=) . ‘
Flectntal Engineering Laboratory 0-85., . LR R : B30 — 45
chl.rln(g_ Laboratory 2°62..... IR = Labet ) LA 060 — 30
lnl wstrial Chemicnl Laboratory 1027 . T Kot s DI B 35 80— 15
Industrial Chemistey 100212, ... . 0verererronerrss s 45 —45
Industrial Relations Eed6T,,....... A s NS .;0 — 60
Machine Tool Laboratory 2001, ... vueevvineeeisnnee.sns : : 30— 0
Testing Matcnnh Laboratory 2'87. A A W e i iy 20— 10
PN S n v as avenceoas BN IN SR e e A e 0 105
Hours of exercise and preparation: 720 = 'l.u + n-n 720
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AERONAUTICAL ENGINEERING

The Course in Aeronautical Engineering is designed to familiarize
the student with the general principles of flight of all types of aircraft and
with some of the detail of design and construction as applied to the air-
plane. Following the usual preliminary work in the subjects fundamental
to all engineering, part of the time in the third year and most of that in
the fourth is devoted to professional subjects, lectures being supplemented
by drafting room practice and by laboratory work both in the methods of
aeronautical research and in the operations of maintenance of airplanes
in the field.

While a graduate in Aeronautical Engineering is especially prepared
for work in the engineering department of a company manufacturing
airplanes, the subjects taught are not so specialized as to go beyond the
proper and necessary interest of any man entering any part of the aero-
nautical field, In particular, it furnishes a sound basic training for those
desirous of associating themselves with enterprises engaged in the opera-
tion of aircraft, whether their primary concern is with the selection of
equipment or its maintenance or with traflic management.
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Aeronautical Engineering — COURSE XVI — Continued
First Year, Page 62. Description of Subjects of Instruction, Pages 127-281
SECOND YEAR

First Term Second Term

15 Weeks 15 Weeks

Applied Mechanics 2T 167 . v v/ eis ot eiliivnnsiossnaensanon ey e i . 45 U]
English and History E PR LY e e g RS R 45-- 75 45 -=T75H
i R T R e e T e s o 45— 0
)00 D ARG ) S i A S S . 60— 0 ol 50
Machine Drawing 2'13. ... .............. ’ “k i 90— 0
Mathematics M21, M22 ............, e 4.’;1— 00 45 — 90
viwa o 90— 1) l .

Mechanical [‘n;rlnu ring ]_)ru\\.lny 2'10
Mechanism 2'00. o . verinvs 45=—00 i 5
Military Science MH21, ) A e Oy L A SO 45— 0 45— 0
Pattern Making 2'92 2 i 30— 0

Physics 8'03, 8'04. . . 60 — 75 60 — 756
Surveying 1'03. . . .. = 30— 0 .
Hours of exercise and preparation: 750 =4204330 7;53=-m,5+3:m
THIRD YEAR
First Term Second Term
15 Wecks 15 Weeks
plied Mechanics 2'20, 2'21. ... .....000viiiiineinnens 45— 40 45— 175
Hput Engineering 2°40, 2°42., .., .. " 45— 90 45 —1756
Machine Tool Laboratory 2951 2'952. 90— 0 60— 0
Materials of Engineering 2'30 . B s 30— 30
Political Economy Ec3l, Ec32. 45— 45 45— 45
Report Writing E33. ., .., 2 A 30—30
Rigging of Aircraft 16'51 ¥ B
Theoretical Aeronautics I\I-i.! M44 il 45— 00
L T T e e 30 — 30
Hours of exercise and preparation: 705 =360+345 705 =3304-375
FOURTH YEAR

First Term Second Term
].) Weeks 15 Weeks
Acronautical Engine Laboratory 16:90. . ......0.00vvun.. Wls 30—15
Aeronautical Engines 16'82. . ,....,.... A 5 30— 30
Ae¢ronautical Laboratory 16 02 e N 60 — 30
Airplane Construction 16°'54. : ; 30—15

Airplane Design 16°01, A S PO T L N 76 —90 z
Airplane Design Practice 16:11, 1618, . 1111 @i iirianens 30— 0 60— 0
Dynamics of Machines 2'251 . . ., «.ovvernnsnssnensnnsss 30 — 60 i e
Electrical Engineering Elements 640, , . . ... G ATy 60— 00 el e
Electrical Engineering Laboratory 6'85.................. o A 30 — 45
Machine Design 2'731, 2'732.......... AT TR e Con ez pRegits 30 — 60 30 — 60
l‘hysmnl Chemistry 5' HE st e ce LR R R 30— 30 14 o
Propellers and Airships 1672, . . . .. 0o e 30— 30
Tmtvng Materials Laboratory 2'35. I R AR o oy
General Study., ... ., b A T S Sl T e i 30 — 30 30—30
= 7 R e A ol T I S A s [T an - 135— 0

Hours of exercise and preparation: 735=3454300 720 =4654-255
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MILITARY ENGINEERING

111

Open to regular officers of the {United States Army or the United

States Navy.

Graduates of the United States Military Academy at West Point or
the United States Naval Academy at Annapolis will be admitted on their
credentials; Army Officers or Navy Officers of the United States of America
not graduates of either of the government schools, who are graduates of a
technical school, will be admitted on showing that they have had the

necessary preliminary training,

Military Engineering
Required Courses to be taken in the Summer
Preceding the Academic Year

Applied Mechanies 2°20. . .. .ovvnvnsnecriens Ry Loy
B T (s L MO AT R e UL P A

Applied Mechanics 2
Heat Engineering 240, .. . ccvovmanaininsannosassssanns

Heat Engineering 2'47 . ..ooivieiiiviiin tnmnsnranssesrssnacnsnn
T O R A S e T R e I 2 L IO IO L N I R T K.

...... 45 i
..... H0—105
<<<<<< 30 — 45
..... 45-= 170

First Term
Brotorology 781 i i wisikliiasiaeis sivis g bieis s aubisialyiviainia s lnga 30— 30
Concrete Building Design and Specific ations 2 o) e
Engineering and Hydraulic Laboratory 2* B8
Elements of Electrical Enginecring 6'40. , . ..
Electrical Engineering Laboratory 6°85
Heat Treatment 2'857.........00:00
Industrial Applications of Electric Powe

G0 — 60

Materials of Engincering 230........... 5 E
Municipal Hammmm DT e s e 9818 } ¢
Physical Chemistry 5'82........... ' 30 — 30
Railway and Highway Engineering 1' 25. 30 — 45
Reinforced Concrete Design 1'681. .. .oovvuunnns 00 — 30
Structures 1'41, 1°42. ... ...c00nuseies o0 80—120
1(-:,1111;{ Mate rials L aboratory 2'361. 30 — 30
Testing Materials Laboratory 2'362 (Co PELO) w0 1o eia i eie 30— 0

e e e B S T R e s S R L AN S 30 45

Second Term

(40 — 30
45 — 4 H
30 — 45
30— 0
A5 — 30

30 — 30
60 — B0
60 — 120
C90

800
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UNDERGRADUATE SCHEDULES FOR RESERVE OFFICERS’
TRAINING CORPS

The Reserve Officers' Training Corps instruction consists of two
courses, the Basic Course and the Advanced Course, each of two academic
years. The Basic Course is compulsory; the Advanced Course is elective
and includes one summer camp period,

BASIC COURSE

The completion of this course is a prerequisite for graduation, and
unless completed in this or some other R, O, T. C. the student will not
be eligible to elect the advanced course leading to a commission in the
Officers’ Reserve Corps of the Army of the United States,

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

Pirst Term Second Term
MS11 L
Infantry Drill .. ......... AR AT (alekes 18— 0
Elementary Subjects of Military Training. . 12— 0
Infantry Weapons and Rifle Marksmanship 15— 0
Articles of War and Courts-Martial . ... . LR R L S oG 68— 0
Minor Tactics and Field Service Regulations............ 5] M 15— 0
1123 U B | T R AR P e e FraR 24— 0
45— 0 46— 0

('Jpon certificate from the Medical Director that Infantry Drill would
be harmful the student will be excused from that part of the course; but
hie must register with the Department, present his certificate and take all
the other subjects of the course.)

As a result of demonstrated efficiency in Infantry Drill during the
first term, a certain number of students are appointed Cadet Corporals
for the rest of the year,

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

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

First Term Second Term

M%ZI h d Map Readi 14 0

opography and Map Reading .. 83—
];"ie‘l.'g ortifications. .. ......... 15— 0
Signal Communications. .. ...... . 6=—0
Lectures on the work of the various Units. .. ........... 6— 0
45— 0

Opportunity is given the student to choose the unit in which he prefers
to continue his instruction during the second term. Those who fail to
report their preference at the office of the Professor of Military Science
and Tactics before the end of the first term will be assigned arbitrarily to
some unit for the second term.
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First Term  Second Term

:g*z:jn%t Artillery Unit: Instruction of the Second Class Gunner .. 45— 0
E‘.Egim.-er Unit: Elements of Engineer Training., .. .....00 A e 46— 0
Mg;grrl Unit: Electrical Communications, . .....cceoviass S s 45— 0
Ordnance Unit: Interior and Exterior Ballistics........ Fatg S, 45— 0
Mé\;:é{?nn'iuc Unit: Tactics and Communications. ......... 1 i) 45— 0

Chemical Warfare Unit: Theoretical and Tactical........ Ged ] 46— 0

During this term opportunity is given to all who desire to elect the
Advanced Course ot this unit to take the s;l)ecial physical examination.
Those who fail to pass this examination will not be permitted to sign

contracts for the advanced course in the Air Service Unit.

ADVANCED COURSE

« The Head of a Department be authorized to allow at his option
credit towards graduation for military taught subjects.”

“ A student enrolled in the R, O. T. C. in order to obtain his M. I. T.
Degree and his commission in the Army, must have fulfilled all the require-
ments set down by the Faculty and in addition he must have obtained a
clear record in military taught subjects and have fulfilled all military
obligations."

Open to third year students who have com leted the Basic Course,
who are acceptable to the Professor of Military Science and Tactics, and
who receive the approval of the Professor-in-charge of the Institute Depart-
ment in which they may be registered.

The student must execute a contract to continue the course of instruc-
tion for two years should he remain that length of time in the Institute
and the tulfilliment of this contract then becomes a prerequisite for gradua-
tion.

Those who execute this contract will be entitled while not subsisted
in kind to the commutation of subsistence fixed by the Secretary of War
in accordance to law.

All students in the Advanced Course R, O. T. C. are required to take
Military History and Policy of the United States, G08, 30-30 during the
first term and International Law G8, 30-30, during the second term.
Tither of these subjects may be taken with the approval of the Reqistra-
tion Officer in either the third or fourth years as best suits the indivifual's
Institute schedule.

The courses of study for students enrolled in any of the units ,f the
R. O. T. C. which have been arranged by the departments are shown
immediately follov ‘ng the military requirements for those units. Students
in departments .. 'ch have not submitted schedules will arrange their
courses in consultation with the heads of the deEartments concerned.

From among the R, O, T. C. graduates each year there may be desig-
nated as * Honor Graduates R. O. T. C.” not to exceed three per cent of
the total number of students who on March 1 of that %(\ear were enrolled
in the second year of the advanced course of the R. O. T. C.

Since Course VI-A is a cobperative course extending over a period
of five years, during a part of which time the student is not in residence,
members of this course may consider their third or fourth year as their
junior year and their fourth or fifth year as their senior year, for purposes
of arranging Military Science schedules.
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First Year of Advanced Course (8d year M. I. T.). From among those
students who have demonstrated marked proficiency and interest are
selected the Cadet Second Lieutenants who are required to give one hour
per week in assisting in the instruction in lnfantrqurilI.

Summer Camp. One of the obligations contained in the contract to
be signed before beginning the R.0.T,C. Advanced Course is one to attend
one Advanced Camp. This camp normally comes between the junior and
senior years. Authority can usually be obtained for good reasons, to attend
this camp after the sophomore year though this is not general as the work
of the junior year is designed to enable the student to obtain the greatest
good from the camp instruction . In very exceptional cases attendance at
camp may be postponed until after the senior year, but only upon the
express agreement that the student's diploma will be withheld until after
the completion of his R. O. T. C. Course,

Second Year of Advanced Course (4th year M. I. T.). From among
those who continue especially to demonstrate their proficiency and interest
and who were Second Lieutenants during their junior year will be selected
the Cadet First Lieutenants and Cadet Captains under the same obligation
to devote one hour per week to assist in instruction in Infantry Drill,

Those students who did not take G938 and G3 during the junior vear
must take those subjects during this year.
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COAST ARTILLERY UNIT No. 1

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

First Term Second Term

MB311
Fire Control Instruments. ...ovvoniidiinieiiiiaiiiie 15--15 O
Mgaogputntinn of Firing Data for Heavy Mobile Artillery.. 30—30 e v
Dispersion and Probability of Fire.....oovoveiiiiiiiiins i 21—21
Observation and Adjustment of Fire. ... covvivanervanss RS 24 — 24
46— 456 45 — 456
MB411
Coast Artillery Material, . ...oovvnresinnureresiansiass 09— 9
Organization and Administration of Coast Artillery Corps 90— 0
Camp Sanitation and Military Hygiene........ooovvnen 6— 6
Gunner for Anti-Aircraft Artillery. ... covvevrrirrroniiss 15— 15
Examinations during Term ......cvvviiinnnnneiiianies 6— 6
MB412 I o =
Tactical Employment of Artillery, Fixed Anti-Aircraft
and Heavy Mobile Artillery.....ovvvvvnnnnves ves  as v d 45— 45
456 —45 45— 45
Civil Engineering — Course I
All Options
Third Year
First Term Second Term
Rcﬁl;r schedule with the following changes:
Military Science MS811, MS312. . ..o v uunneiinenses 45— 45 45— 45
Fourth Year
R».g;}_lar schedule with the following changes:
Military Science MS411, MS412....... ST Vishaa 45— 45 45— 4o

Mechanical Engineering — Course II
Third Year
Reﬂ:.r schedule with the following changes:

Military Science MS311, MSB12. . .. ... ..oovereree., 45—45 45— 45
(Advised to take Machine Tool Laboratory in summer following second year.)

First Term Second Term

Fourth Year

General Course
Regular schedule with the following changes:

mit:
Testing Materials Laboratory 235 . .

Adl'jlduﬁtnnl Plants 2'782. ......444 60— 0
Military Science MS411, MS412. ... . 0uuvivvarinanes 45— 45
Testing Materials Laboratory 286, ..,...0000044. ves. B80—158 o

G98 und G3 required as General Studies.)

Options 1, 2, 3 and 4

Applicants from these options will be admitted to the Coast Artillery Unit subject to
t he approval of their schedule by the Military Department and the Head of the Mechanical
Engineering Department.
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COAST ARTILLERY UNIT — Continued
Mining Engineering — Course III. Option 1

Third Year
First Term Second Term
Regular schedule with the following changes:
d:
Military Science MS311, M8312. . ... .iiviiiiinniias 45—45 45 — 46
Fourth Year
Regular schedule with the following changes:
Omit:
d’!‘[hesns .......................................... e o 150 — 0
Military Science MS411, MS412............00000n . 45— 45 45— 45
BT e e T U O TR S A T 3 AL T W B 120— 0
Metallurgy — Course III. Optlon 2
Third Year
First Term Second Term
RLKulur schedule with the following changes:
Military Science MS311, MS312........ciivvnvannrs 45 — 46 45 — 46
Fourth Year
Regular schedule with the following changes:
Omit:
R L A RO B LD et B A S oA A b o 165
Add:
1 L Lt T e T (e D TR I BV T B o L et 2ot I B L o B AR YT r o 150
Military Science MBI MBI s o en ahe b 45 — 45 45— 45
Electrical Engineering — Course VI
Third Year
First Term Second Term
Re(;juh;ur schedule with the following changes:
mit:
lI’lnlitiu.ll Beonomy Bo81, B8 .. vvevisasroniaaioins 45— 4d 45 — 45
Military Science MS311, MS312. ..., vvuivianeiin 45 — 45 45 — 45
GererhAl BEAY GOt el v s s s ko s 30 — 30 i
(G3 required as General Study in second term.)
Fourth Year
Electrical Engineering, Principles of, 6703, 6'04 . . ......0004 90 — 120 75 — 105
Electrical Engineering Laboratory 6'72 . ....vviuieniaanian 90 — 90 o 0
Engineering Laboratory 2'621 .. .ocviiiiiransrnsssnsrans S o 45— 30
Bngtah BdO. .. oooepensssnnsesnsssbtsetoasassssssssons oyl WP 45— 7b
H)drnulu.:: LHOM ¢ o n o v nnin s resisiarate s syt e N e e i o o
Military Science MS411, ]\[5412 5—45
Political Economy Ec31, Ec32. e 46 — 4b
Gy T D TN Y B MDA O AT i 0 3 P18 T MO0 R A B VT B e 180
735
Electrochemical Engineering — Course XIV
Third Year
First Term Second Term
Re 'uih];r schedule with the following changes:
dd:
Military Scicnce MSB11, MSBIZ. . ... c\.vuvverieenns 45—45 45 — 45
Fourth Year
Re(gu.lnr schedule with tL following changes:
(chptmnal L T L e e S e RO S AR s R IR IR R A B A 135— 0 176— 0
Military Science MS411, MS412. .. .....cvviiiianns 45 — 456 45 — 45

o T L S P S e i 45— 0 85— 0
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COAST ARTILLERY UNIT — Continued
Engineering Administration — Course XV

Option 2
Third Year
f . First Term Second Term
Rc:sulgr schedule with the following changes:
mit:
Report Writing E83. ... covivivirrrnvsvrvasiancinies 0 — 30 0 4
{-;Iachinu Tool Laboratory 2'972 .. o v 45— 0
ad:
Military Science MS311, M8312.......cciievnnnnnns L 45— 45
General Study GBB. . . covvvrirnrsirinnssrisssansans & i o
Report Writing B88 ... oveverssccsrsssssnnainnsnss Ve s 30 — 30
Fourth Year
Regulgr schedule with the following changes:
mit:
Machine Design 2'722 o 5 60— 0
dd:
Military Science MS411, MS412. 45— 45 45 — 45
General Study G3.....oovvivsnnnsirasny e wi 30—30

ENGINEER UNIT No. 2

Open to students in all courses except V. All instruction for this unit throughout the
fourth year is given by Institute personnel.

MS321 y
Organization and Duties of Engineers
Administration, Supply, Equipment. . .

First Term Second Term

Musketry and Combat Principles......ooovvvirisnnes- %
MS322
General Construction in War. . ... vvvevenciiaiainanes o " 24 — 24
Field and Permanent Fortifications. .. .....000e coaann ok ot 21 —21
45 — 45 45— 45
Civil Engineering — Course I
All Options
Third Year
First Term Second Term
Regtxll?r schedule with the following changes:
(34
Military Science MS321, MS322.......000vevrenanse 45 — 45 45 — 45
General Studies tobe .. covevinrerrsonssirisriiinaans Go98 G3
Fourth Year

No change from the regular schedule.

Mechanical Engineering — Course II

Third Year
. : First Term Second Term
l{cm&i(fr schedule with the following changes:
Add:
Military Science MS321, M8322. . ............c..... 45—45 45 — 46
(Advised to take Machine Tool Laboratory in the summer fullowing the second year.)
Fourth Year

General Course
REK:}]J“ schedule with the following changes:

Roads and Pavements 1'85. . . ....... e LR e w8, 20 —25
(G98 and G3 required as General Studies.)
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ENGINEER UNIT — Continued

Options 1, 2 and 3
Fourth Year

Applicants from these options will be admitted to the Engineer Unit subject to the
upproval of their schedule by the Military Department and the Head of the Mechanical

Engineering Department.

Option 4
First Term
Rexu!ﬂr schedule with the following change:

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

Mining Engineering — Course III. Option 1

Third Year
Rep{nll'_l‘lr schedule with the following changes:
Ada:
Military Science MS321, MB8322. ... v vrnnnnerrnsns 45 — 45
Fourth Year

No change from regular schedule,

Metallurgy — Course III. Option 2
Third Year

R'.Klﬂﬂl' schedule with the following changes:
Military Science MB8321, MB822. ... cieusesenasnine 45 — 45

Fourth Year

No change from regular scheduie.

Electrical Engineering — Course VI

Third Year
) First Term
Regulgr schedule with the following changes:
mit:

Adl:inlitiml Economy Bed1, BeB2. .. i ivvsssnidaanvsini 45— 45
Military Science M5321, MS322. ceeenss 40—4b
(G3 required as General Study in second tern)

Fourth Year
Electrical Engineering, Principles 6:03, 6'04. ............. 90 — 120
Electrical Engineering Laboratory 872, ........0c0viiine 90 — 90
Engineering Laboratory 2621, ......0c00v0iesrionnnsssns ST
b T L O e Hr O o A MO b 8] B N Fr A T A e it 5
H\drauhcs 164 N At e g 45— 00
Political hcouomy hc31 Y 173 T R R O VI W e 45— 45
S e T L B e TS o A o B R U o 1l o oA R e Y
Ceneral DAY GBB' i s i s iioien s s snivensnssnssnss s 30— 30
(e L R e e e S P E R I 80 — 30

330—405
736

Second Term

45 — 456

45 — 45

Second Term

45— 45
45— 45
75— 105
45— 30
45— 76
45— 45
265

720
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ENGINEER UNIT — Continued

Electrochemical Engineering — Course XIV
Third Year

Regular schedule with the following changes:

dd:
Military Science MS321, MS322. ...0vvivnrrisannses 46—45 45— 45

Fourth Year

Regular Institute schedule,

Engincering Administration — Course XV. Option 1

Third Year
[First Term Second Term
Regular schedule with the following changes:
Add:
Military Science MS321, MS322. .. ... civinvivnness 45 —435 45— 456
Fourth Year
Rr-s\mllxilr schedule with the following changes:
Add:
General Study GOB, G8. ... ieviirrrsrsssantasnires 30 —130 J0 — 30
Option 2
Third Year
I(vgulﬂr schedule with the following changes:
Military Science MS321, MS322. ... .covviannsrsnnss . 4D —45 45 — 45
Fourth Year
Re r“lﬁ” schedule with the following changes:
C :
General Study GO8, G3.,.. .vveerrssininsnrnsnnnis 30 — 30 30 — 30
Option 3
Third Year
R.LAU]R!‘ schedule with the following changes:
Military Science MS321, MS322.....0.0vevivsanrnnnn 45— 45 450 — 4b
Fourth Year

Roxular schedule with the following changes:

General Study GO8, G3....... e PR L e 30 — 30 30 — 30
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SIGNAL UNIT No. 3

Open only to students in Courses VI, VI-C, VI-A, VIII, IX-B and X1V, All instruction

for this unit throughout thc fourth year is given hy Institute personnel,

Students are

required to take for their R. O. T. C. course the required Institute subjects, Wire and Radio
Communication 6'281, 6:282, two terms, 45 — 90 per term.
First Term Second Term
MS313 (MS3131 for VI-C)
Signal Communication and Tactics, ,......... csivvesny 4D— 48 . .
Mbdld (MS3231 for VI-C)
Codea and Ciphers, Radio, v o oesverrrsonsrvsrssnrsers oo e 33 —33
Practical Signal Work in VBRI I e 12 —12
45— 45 45— 45
Electrical Engineering — Course VI
Third Year
Regular schedule with the following changes:
mit:
dI-;olitim‘ Economy Ec31, Ec32,......00044 Ssre sty . 45—45 45— 45
B{‘l]ltﬂrr Science M8331, MB332.......cvovvviiivanss 45—45 45 — 456
General Study GBB, . . iviciviraarinnsans .. d90—30 . .
(G3 required as General Stud} in the second term. )
Fourth Year
Electrical Engineering, Principles of, 603, 6:04. ..., ...... . D0—120 75— 105
Electrical Engincering Laboratory 6'72 A S o ta a s 90 — 90 3 oe
Engineering Laboratory 2621........ oaiae el s e are e e 45 -- 30 s <
Boplinh) Bai ol il s Ty ravila mULA SN e vt el ] A 45 — 75
Political Economy Ec .l] Lc.i2 ..................... 45— 45 45— 45
Principles of Wire Communication B281 .\ h.s vareraes 45—00 5 3
Principles of Radio Communication 6'282,.......... ok SR ik 45 — 90
BRI e s e s s L N e Py e A 30— 0 195
3456—375 720
720
Electrical Engineering — Course VI-C
Third Year
5 A First Term Second Term
Re; lar schedule with the following changes:
Mlhtnry Science MS3311, MS3321, oo 30—15 30 — 15

(G3 required as General ‘:lud)‘ in the second term.)

Fourth Year

Regulnr schedule with the following change:
GOS8 required as General Study in first term.
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ORDNANCE UNIT No. 4

Open only to students in Courses II, IIIy, VI-A, X, X-A, X.B and XV3,

First Term
MSa41
anization, Mission and Funntion n( the Ordnance
epartment. . . ..ou0e R s e 3— 3
HrstorK of Development of OFARANGE  « v o vrrvrrnananees 23— 2
l.\uht rtillery Material. ........ Aah e R R o 10—10
chvyArulluryMatenal ...... R R A R R A T8, .
16 —15

Second Term

16— 15
15— 15

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

Mechanical Engineering — Course II
Third Year

Regular schedule with the following changes:

dd:
Military Science MS341, MS342......0cvvvvivsnnsss 18-—15

First Term

Dynamics of Machines 2'251... 000 iiiviniiansnsniinanis 30 — 60
Electrical Engineering Lul)uratury (l B'l. AR S S Ok 4 5 30— 30
hnmm.ormg Laboratory 27601, 2003 . .........0000s ciess 00 =060
Heat Engineering 2°43. ... ... R P e T e e e i 8 30 — 60
Heat Treatment 2'856. ........ s 4 Teiare e s e Te b)a e e NI 8 A B LA RIS e 34
T 3 Y e S A P S S e IR S 45— 90
Industrial Plants 2781 . .. ...cc0veevneisas saaasaaieusas ea  les
Machine Design 2:71. . ...... A N Y FR0 0 . 80— 0
Mechanics of Engineering 2 R 105 B e T AR 2] o
Ordnance Fn?)l‘lf.‘l ring 2° E-‘l ........ e e AT el D i s
Power Plant Design 2'68. . .. ovivvivasvrrsnns e [ o
Production Methods 208, ... vvnsnvannssoisnsnrsnses s
Testing Materials Laboratory 235 ........... canries weea v R ==80
b L e R e R s e e ) 414
“yeneral Study ......... AT O R L N S ST R 30 — 80
375—360
736

Metallurgy — Course III. Option 2
Third Year

Rexu!ar schedule with the following changes:

d:
Military Science MB8341, M8342................ viee 15—15

Fourth Year

Same as regular schedule

Second Term

15— 15

30 — 30

60— 0
45— 45
45— 00
76 — 45
60— 0
15— 15
105
40—30
720
15—15
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ORDNANCE UNIT — Continued
Chemical Engineering — Course X

Third Year

Rcﬁular schedule with the following changes:
Military Science MS341, MS342........ccvvvvvuvns. 16—15 15— 15

Fourth Year

First Term Second Term
Calculus, Applications of, M41T ... ...... ORI cersaes 30-—60 e n e
Chemical Engineering 1003117, 1008217T. ................ . T5—00 45 — 60
Chemistry of Powder and Explosives 5‘57 P R ORI TR it 30 — 30
Electrical Engineering Laboratory 6°85. O T W MG, e 30 — 45
Electrical Engincering, Elements of, 6 M0 o e 60 — 90 s
Engineering Laboratory 262 .. ... covuverrinnnnrrranares 60 — 30 [y
Industrial Chemical Laboratory 1026, ... ... 1.u0.srsaenss 70-—=20
Industrial Chemistey 1O B14T o\ vv i siainve s virsansioss 45— 45
ROPEIoNATIBTURIBET 315 ¢ 00 s lia mannsd o o4 b pae it e iseeess o i 30
Teszng aterials Laboratory 287, ... ooeeeerrrrreeerinen oo e 20— 10
Thesis Reports and Memoirs 100116 ... ovvvievuiniiniiis 4! ) 45 — 30
CLTIORIN v ais e s ot e aialin oty OB g 1 Nt U o h! 4t 285
General Study G898, G3........vvvvvns e e B ees 30—30 30— 30

3‘TU?3155 720

‘Dptmnul studies may be omitted or inereased to 60 hours, the time adjustment being
made with the hours assigned to thesis.

Students admitted to Course X-A must take Analytical Chemistry 516 (60—15)
|2\125Lli11:. second term of the fourth year and will omit optional studies and take Thesis

ours,

Chemical Engineering Practice — Course X-B
Fourth Year

Calculus, Applications of, M41T .. ...... ety isiaiiet a8 =i e i
Chemical Enginezring 100331 T, 10 .Hl ., 84—120 30 — 60
Electrical I‘nmneermz. E lemvnts of, 6 41 v A6 (3
General Study, GOS8, G3
Industrial Chemistry 10'224T
School of Chemical Engineering Prac ce 10°84, 10
and Thesis,........, S A R R A U SR o R ST ST 1010

582 1100

Engineering Administration -— Course XV Option 2

Third Year
First Term Second Term
Reﬁslar schedule with the following changes:
Mihtnr}l‘-}cwncc MS(MI MBI e e sae  do=15 15— 15
Benara L A Ay R R A e s e s bt s et o ' 30 — 30
Fourth Year
Re l.atr schedule with the following changes:
mit:
T e AL O 08 S0 OO YO SO HY e s ] 106— 0
seuseen e b 00— 0
8., . o Che 90 — 30
General Study GO8....... 30 — 30 . e
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AIR SERVICE UNIT No. b6

Open to students in all courses in the Institute except Course V who can pass the
required physical examination preliminary to flying instruction, except that Applied
Mechanics 2'21 and 2'22 or equivalent courses are required. If the student has not

taken these subjects in his regular Institute Course he must agree to take them durin
this course. Students in Course XV may be admitted under special eonditions nppmveg
by the Head of the Course.

Courses VI-A, Option 3, VI-C, VIII, and XVI will take MS351 in the first term. There
will be no change ‘from the regular schedule in either the first or second term of the fourth
Year.

MS351. All courses take
First Term Second Term

Aerial Photography (Iaptatute SR uEht) N e e e 15— 15
Air Craft Engines (Intm.utl‘ taURNE) . v ver e e 15 - 156

Observation Aviation (Ru.cmn.n‘..\m.:‘. Artillery Adjust-
ment, Liaison, C rmt'lct. and Command Mmamna)
(Military taught).

Civil Engineering — Course I. All Options
Third Year

Rc;:nl]nr schedule with the following changes:
Add:d

Military Science MSBBL ... aviviiiaiissserss sliaiaarnise 45 — 45 o)

Fourth Year

No change from the regular schedule.

Mechanical Engineering — Course II
Third Year

; First Term Second Term
Regular schedule with the following changes:
dd:
Military Science MS351 45 — 45 A
r\tr]vhm Design 16:011 {5 — I.:

(Students planning to take Option 1'in Fourth Year, take Aero Engines 16'84 30—30

in second term in place of 16°011.

Fourth Year

No change fmm the regular schedule.
Option 1, 2, 3, 4, Gen,

Airplane De SO L O s At ey sl e st aral b e AFOTRES 30 — 30 ie )
Aeronautics 16°781, 16°782 . Sl bt A e s e ] & w1 B 15—15
Airplane Design Brtctice 1BV B s h it e e s e 5 30— 0

Mining Engineering — Course III. Option 1
Third Year

Re_kular schedule with the following changes:

Military Belence MB851. .....000eriinaunsiansnssies 45 — 45 - .

7 R B F 1 G L g R S e S e b i 45— 45
Fourth Year

AlrDlane Design 1002 . o veare vsises ammsm e vasess .. 30—30 . o

Acronautics 16°781, 16782, » 16=—18 15— 15

Airplane Design Practice 16°16 30— 0
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AIR SERVICE UNIT — Continued
Metallurgy — Course III. Option 2
Third Year

Re; vulnr schedule with the following changes:

First, Term Second Term

Milltary BeIenea MSBBL. o oo ot /sicminns s amminissuines con 45— 45 i ta
Airplanes Deslgn 16'011 oo 0 cnnvnirnr s iiesssiavess G 4 45 — 46

Alrplada Dssie ALY i 4 il ai i il alsia s b 30 — 30

Acronautics 16'781, 16782 ... 15— 15 16— 15
Airplane Design Practice 16°16 e - 30— 0
Electrical Engineering — Course VI
Third Year
Regular schedule with the following changes:
Add:
Military Scienca MBBBL i v viiwsion s visaasabas 45 — 45 o -
Airplane Design 160011 o s v ivsaoncicnveiasinessis O 5 46— 45
Fourth Year
Aarplans TDasie JOONR b i e sl e .. 30—30 2y 3
Aeronautics 16'781, 16:782 L O b X . 16—18 15— 15
Airplane Design Practice 16:16. ., ... . i, o 30— 0

Electrochemical Engineering — Course XIV
Third Year

Regular schedule with the following changes:
ﬂld:

First Term Second Term

Military Science MB8BL. i. oiviaviivnivineesiaiiais 45 — 456 i e
Photographic Laboratory 8151, ... .. .cociivvinnnnn N4 b 45— 156

Fourth Year

No change from the regular schedule




CATALOGUE
CHEMICAL WARFARE UNIT No. 6
Mg:l}](?; to students in Course V, X, XIV, XVa. First Term

Organization and Duties of C,W.S. Personnel and Materiel ..

Chemistry — Course V
Third Year

Chemlca]mtrraturoolm s s e e ps e B0 —— A0
Chemical Principles 5051, & 5652 75— 00
Gas Analysis 531........ 16—15
Industrial Chemistry 10° UTop Bl o ) G
Military Science MB302 ......... i § .
Orgamc Chemistry I, 5511, 5'521 e 60 — 45
anic Chemical Laboratory 6611, 5621, .... A 1856— 0
Pu tical Economy Ee3l, Ec32., .. ... T T S TR R . 45— 45
Ounnhhtwc Anah:xs B s e e smye D10
Special Methods 540, . . .. ..veerneriiacciiiaiiiniiia . 30—15
Study of War Gases 5'33............ I e e T ST Vit 7
465—270
35
Fourth Year
All instruction in this year given by Institute personnel.
Chemical Library Technique 5192, . . .. cvvairanresansons 15— 15
Chemical Principles 566, . ... . .ccoiacsvsianas AR ) 4.: — 60
Chemistry of Powder and Explosives &' BT rasris Tt
Colloidal Chemistry 560. .. ..c00vinian

History of Chemistry 5 03

Industrial Chemistry 10'2 do—45

Inorganic Chemistry 5:006...,... {ats 45— 45
Metallography 542................. 60 — 15
Radiation Chemistry 579................ AT il
THeSIs RBpOrta 500 oo ovconabosionoms ot iiens s ¥ 50 i
BB BB Lo n birssisenesioson B S M S A e 225
General Study G098, G3. . ......ccviiunviinas Nallos s 30— 30
CHRETRLSEUI AN S 0 v oiaa wcn oo winin bibie o bnibieg siose biv ot ans viees 80—30
Electives. . ...... R AU NG A o a6 b0 n R E A 8B e e e s :

Chemical Engineering — Course X
Third Year

Firat Term
0

Applied Mechanics 220 .. . .ovvven i . 45 —0
Chemical Principles 5651, 5'652, ........... ey e e AT 76 — 90
Heat Engineering 2'46 T, g, o Suw e ey ene eeree 00—105
Industrial Chemistry 107203 .. .........oooviiis R 35 505
Military Science MSB62. . ... vuiearriirrnneeiiiiiens e R
Organic Chemistry 57511, 5521, R AR )
Or;,aulr‘ Chemical Laboratory 5 I.l.]. 5 h25 ............... 90— 0
Political Economy Ec dl. Ec32. ,

vep e e ey S =l
General Study G3. AT D AT R e S i I A CHAT A A1 .

375—375
750

Caleulus, Applications of MAIT. . 0iiiiiieiiiiiien. 30 — B0
Chemical Engineering 1003117, 10% b7y A 75 — 80
Chemistry of Powder and iExplosives 55 *

Electrical Engineering, Elements of 6°40 60 — 00
Electrical Engineering l..u“nratury 085, .. 3w b e
Engineering Laboratory 262, .. ......c0civunnian X . 60—30
Industrial Chemical Laboratory 10726 ... ..ovevnriivaeris 70 — 20
Industrial Chemistey 10814T . o oo vreassnmensrnrrss ol 45 — 45
’lestmg Materials Laboratory 2:37 A i
Thesis Reports and \I:‘:nvur-, 10015, .
BRI T s e nals B YRR 0
General Study G98, [t e e
*Optional Studies.......... e o R T R

30 — 30

'*l?l]—.ih i

126

Second Term

45— 45

30 — 30
30 —15
30 — 30

30 — 456
15— 15
345
30 — 30
e
750

Second Term

*Time devoted to option must be not less than 60 nor muro than 120 hours, time

adjustment being made on the hours assigned to thesis.
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CHEMICAL WARFARE UNIT — Continued
Chemical Engineering Practice — Course X-A

Students planning to enter Course X-A will take Analytical Chemistry, 516, 60-—15
in the second term, and will omit Optional Studies and take Thesis 270 hours,

Chemical Engineering Practice — Course X-B

Fourth Year
First Term Second Term
Calculus, Applications of M41T ., ....ccoovinviiininiananes 30 — b4 il ]
Chemical Engineering 1002317, 10341 . ......cooovviininns 84 — 18 30 — 60
Electrical hnglne(‘nnq. Elcmf nts of 41 .... ] 48 i 12
General Study G98, G3. . .. 5 1 48
Industrial Cheu. 36 — M;
School of Chemical Engineering P
s B T R B R S R S LS S L b ATy i o 1010
582 1100
Electrochemical Engineering — Course XIV
Third Year
Regx{:}l;\r schedule with the following changes:
al
Military Science M8362. . .vvrvernsienrerionssranes L 45 — 45
Fourth Year
Students will elect as part of their Optional S8tudies, Study of War Gases, 15—15, and

Chemistry of Powder and Explosives 5'57, second term 30—30.

Engineering Administration — Course XV. Option 3

Third Year
Regular schedule with the following changes:
Omit:
First Term Second Term
Al Hcat Engineering 2'44, 2'45.......00ivininnnininan 45— 70 456 — 756
Hel nr. Jinriesalercha bo] il Ve b R R S o e 60 — 105 30 =45
Military Science M5362 ) 5 45 —45
Fourth Year
lar schedule with the following changes:
mit:
CTBRIR, i i s A A P A s e e s e il A 120 —0
Add:
T R L N L A S L MY S 0 W T3 HOE S eI T W R T 4 00 — 0
Genlera]l Study GO8, B8, . . .. iivisiavananasnassins 30 — 30 30 — 30

Chemistry of Powder and Explosives 557 . ......c.... A A 30 -— 30




DESCRIPTION OF COURSES AND SUBJECTS

CIVIL AND SANITARY ENGINEERING

The instruction in Civil and Sanitary Engineering is given by means
of lectures and recitations, and by practice in the field, the drafting-room
and the laboratory. The strictly professional work begins in the second
year and includes a thorough clagsroom course in surveying, followed by
field practice in the use of surveying instruments and by drafting-room
work consisting of computations and the preparation and interpretation
of maps and profiles. This work is preliminary to an extensive summer
course in which thorough training is given in surveying and in railroad
fieldwork. Students in civil engineering also take astronomy 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 hegin applied mechanics during this year.

In the third year the chief professional subjects for the civil engineers
are railway and highway engineering and the theory of structures; students
in both courses also complete during this year their formal instruction in
applied mechanics and in materials. The sanitary engineers continue chem-
istry and begin sibjects of biology and bacteriology, while both the civil
engineers and the sanitary engineers are given a course of considerable
length in electrical engineering. Students taking the hydro-clectric option
taks a slightly different course in the third year from the other civil engi-
neering students, In the fourth year the work is almost entirely professional
and leads the student into various branches of engineering., The work of
this year is divided into three distinct options: (1), general, (2) transpor-
tation engincering, (3) hydro-electric engineering, Option 1 gives special
attention to the application of the principles of hydraulics to branches of
engineering which have to do with public water supplies, irrigation, sewage
and its disposal, and the development of water power. Option 2 is divided
into two parts, permitting the student to give special attention to either
railway transportation or highway transportation. Option 3 deals in
considerable detail with the problems that arise in hydro-electric develop-
ments.

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,

1'00, 1'01, Surveying and Plotting. A thorough classroom drill in
the principles of surveying accompanied by fieldwork, computations, and
the making of scale drawings, profiles, and contour maps, followed by a
study of their application to the solution of engineering problems. Text-
book: Breed and Hosmer's Principles and Practice of Surveying, Vol. I,

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

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

1'04. Surveying. At Camp Technology. Consists of 366 hours,
lectures, recitations, fieldwork and drafting, The fieldwork consists of

127
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plane, topographic, hydrographic and elementary railway surveying.
Plans and maps will be made in the drafting room from notes taken in
the field.

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

It will not be given unless eight or more students apply, an 1 is open
to all students having the necessary preparation. Textbook: Breed and
Hosmer's Principles and Practice of Surveying, Vols, I and I1.

1'06. Plane Surveying. At Camp Technology. Given in the sum-
mer between the second and third vears; it consists of lectures, fieldworl,
and drafting, The fieldwork consists in making surveys with the transit
and tape, the running of profiles and cross-sectioning with the level, and
in the astronomical determination of a meridian time and latitude. The
work in the drafting-room consists of making computations which arise
in surveying operations and of making scale drawings, profiles and contour
maps from field notes. Textbook: Breed and Iosmer's Principles and
Practice of Surveying, Vol. I; Hosmer's Practical Astronomy.

1'06. Geodetic and Topographic Surveying. At Camp Technology,
Given in the summer between the second and third years; it consists of
lectures, fieldwork, computations and drafting, The fleldwork 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 ineludes 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. 11,

107. Geodetic Surveying. At Camp Technology. Given in the
summer between third and fourth years; it covers three weeks of field and
office work and consists of the measurement of a base line; triangulation
with repeating and with direction instrument; precise and triponometric
leveling; observations for time, latitude and longitude with astronomical
transit; and magnetic observations for declination, dip and intensity.
Students will also be required to calibrate instruments and to determine
constants, (Elective for a limited number of students in Course I who
have satisfactorily completed the third year.)

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

The fieldwork consists of plane, topographic, magnetic dip-needle
and mine surveying. In the drafting room, plans and maps, both surface
and underground, are made from the notes taken in the field. The class
work consists of discussions of surveying methods and is supplemented by
numerous problems, Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol. I,

1'12. Astronomy and Spherical Trigonometry. Supplements 1°00
and 101, and is therefore treated from the standpoint of the engineer,
The class work in spherical trigonometry covers the principles of the sub:
ject sufficiently to serve as a preparation for the work in astronomy.
The class work in the latter inclides the theory of spherical and practical
astronomy. The fieldwork is given at Camp Technology and includes the
determination of latitude, longitude, time and azimuth with the engineer's
transit, Textbook: Hosmer's Practical Astronomy.

1'13. Geodesy. The methods of conducting a grodetic survey are
discussed in detail, and the theory of the figure of the earth and the methods
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of determining it, both by arc measurements and by gravity observations,
are briefly considered, ‘Textboolk: Hosmer's Geodesy.

114, Advanced Geodesy. Includes methods of developing the
higher formulas for computing geodetic postions; the theories of potential
and of the earth’s figure; the application of least squares to geodetic sur-
veys; and the theories of astronomical, magnetic and gravity observations,
Texthook: Jordan's Handbuch der Vermessungkunde and Clark's Geodesy.

1°16, Navigation. Such theory and practice of navigation as is
required for examination for officers’ licenses, and includes (1) use of
compass, log and chart, (2) piloting, (3) dead-reckoning, (4) Mercator and
Great-circle sailing, (5) observations for latitude, longitude and azimuth,
and (6) Sumner's Method. Practice is given in adjusting the compass for
error of deviation and in making the sextant observations, Textbook:
Bowditch's Navigator.

1'18. Map Reading and Topographical Drawing. A study of the
different conventional signs employed in making topographic maps. Each
student is required to make a number of plates of conventional signs, and
to solve problems relating to contour maps.

120, 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, Thereisalsoa 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.

121, 1:211, 1'22, Railway and Highway Engineering, A thorough
study of curves and earthwork, The first term is devoted to the mathe-
matics of curves with applications to the location of railways and high-
ways, and to the layout of tracks and pavements. The second term is
devoted principally to the methods of staking out and computing earth-
work and masonry. Recitation work predominates, particularly in the
first term, and many problems are assigned for solution outside and in the
classroom. The applications of this subject are further developed by
subjects 1°23, 1'24. So much of this subject as relates specifically to rail-
ways is omitted by students in Courses Iy and XI. Texthooks: Allen's
Railroad Curves and Earthwork; Allen's Field and Office Tables.

1'28, 1'24. Railway Drafting. Consists of two parts: (a) The making
of a plan and a profile from the notes of a railway location survey made at
Camp Technology; (b) the application of the theory of curves and earth-
work developed in 1'21 and 122 to the solution of problems in hydraulie,
railway or highway construction,

126. Railway and Highway Engineering. Engineering organization
and duties, construction methods and estimates of cost for work below sub=-
grade; including clearing, grubbing, culverls, drains, handling earth in
excavations and embankments, masonry walls and abutments, Some of
the methods of laying out and carrying on construction work and estimates
are illustrated by a study of typical projects involving the elimination of
grade crossings. Textbook: Lavis' Raiway Estimales.

1:26, 1'57. 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
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and fall on operating costs; I. C. C, accounting, valuation, and public
regulation. The object is to give the student a comprehensive knowledge
of railway engineering and a general knowledge of railway accounting
and operating. The solution of problems on signals, tractive effort,
economics and railway accounting is required. Textbooks: Willard's
Maintenance of Way and Structures; Neostyled Notes on Railway Signaling
and on Economics of Railway Engineering.

1'28. Railway Design. Drafting room course, including problems in
railway location on United States geological maps; the proportioning of
culverts and waterways; the complete computation and detailed design
of a division yard, including a locomotive terminal; and other practical
railway problems involving the application of the principles taught in
subjects 1'21, 1'22, 1'26 and 1'27.

1301, 1'302. Advanced Railway Engineering. A continuation of
the undergraduate courses in railway engineering, 1'26, 1'27. Special atten-
tion is given to the design and operation of freight and passenger yards and
terminals; locomotive terminals; coal handling plants; electrification;
electric railways; interrelation of highway and railway transportation; use
of motor transport by railways. The principles of railway accounting,
rates and public regulation and control are thoroughly discussed. Students
make individual investigations and reports upon problems involving rail-
way operation and economics. Will not be given unless a sufficient number
of adequately prepared students apply. Textbooks: Droege's Passenger
Terminals and Trains, Droege's Freight Terminals and Trains; Reports of
the American Railway Engineering Association, and various other reports and
periodicals.

1811, 1'312. Advanced Railway Design. A continuation of 1'28
and closely correlated with 1'301 and 135.3 Includes the design of
freight, passenger and locomotive terminals; a study of problems arising
in grade crossing eliminations, and in the handling of traffic during con-
struction, and a consideration of the methods of making cost estimates.
Will not be given unless a sufficient number of adequately prepared
students apply,

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

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

1'87. Highway Transportation. Discussion, recitations and prob-
lems on relation of highway and railway transportation, highway legisla-
tion, traffic surveys, layout and construction of roads, types of motor
vehicles, loads, pavements and grade resistances, economics of motor
transport and economics of highway location. Textbook: Neostyled Notes
on Highway Transporiation,

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

1'39. Graphic Statics. Graphic methods of solution of problems
dealing with forces and reactions, curves of bending moment and shear and
stresses in simple trussed structures, Textbook: Hudson and Squire,
Elements of Graphic Statics.

1'40. Theory of Structures. An introductory course covering outer
forces, reactions, moments and shears for fixed and moving loads, the use
of influence lines, the design of steel and wooden beams and of plate girders.
Textbook: Spofford's Theory of Structures.

1'41, 1'42. Theory of Structures. An extended course, in continua-
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tion of 1'40, It treats of the computation and design of structures of wood,
steel and masonry, by analytical and by graphic methods. The subjects
considered in the first term are roof and bridge trusses of various forms.
In the second term the subjects treated are earth pressure; retaining walls;
masonry dams; arches of metal, stone and concrete; and the theory of
reinforced concrete design. The object is to train the student thoroughly
in the application of the principles of mechanics to the design of the more
common engineering structures. Textbook: Spofford's Theory of Structures.

1'421. Theory of Structures. A continuation of 1'41 intended for
students in the hydro-electric option ot Course I, and also for studentsin
Courses XI and XV. The subjects included are: the theory of reinforced
concrete, earth pressures, deflection of trusses and theory of least work.
Textbook: Sg.oﬁard's Theory of Structures.

1'422. Theory of Structures. A continuation of 1'41 intended for
students in architectural engineering. The subjects covered are deflection
of trusses, the method of least work as applied to the determination of
stresses in structures, space framework and the determination of stress
in high building frameworks. Textbook: Spofford's Theory of Structures.

1'43. Materials. Designed to azquaint the student with the properties
of the various structural materials used by the engineer, such as stone,
brick, cement, concrete, wood, iron and steel. Textbook: Mills' Materials
of Construction. Third edition.

1'44. Stationary Structures. A short course for students in mining
engineering, designed to give them a knowledge of the fundamentals of
the theory of structures. Textbook: Spofford's Theory of Structures.

1'46, Structures. Arranged for naval constructors. It is intended
to give some familiarity with problems met by structural engineers and
the usual methods employed by them in computing and designing struc-
tures, The subject matfer includes the use of influence lines and the
computation of stresses in simple trusses, portals, rigid frames, trusses
with redundant members, and space frameworks, Textbook: Spofford's
Theory of Structures.

1°46, 1'461. Structural Design. Designing and partial detailing of
simple structures such as columns, roof trusses, footings, etc. Intended to
illustrate and amplify the work of 1'45 by practical design problems,

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

1'491, 1'492. Soil Mechanics. Covers the whole field of recent
scientific investigations relating to earthwork engineering, The course is
divided into two parts, the first dealing with the physical factors involved
in earth pressure phenomena, which includes a study of all those physical
properties of the soils which are of practical importance in connection with
engineering operations, such as fluidity, plasticity, cohesion, internal
friction, nature and effect of the collojdal content, permeability, movement
of capillary water, hydro-static stress ghenomena and elasticity, including
a discussion of the pgysi(}al causes of these properties. The second portion
of the course will be devoted to a thorough and critical study of the various
soil phenomena which are known to oceur in connection with earthwork
operations and foundation work. This study is based on the results of
modern soil research and includes the following topics: The relation
between settlement and the bearing area of buildings, the interpretation
of loading tests, a consideration of floating foundations extending over
both uniformly compressible and unequally compressible ground, settle-
ment due to local drainage of the ground, dynamic and static pile driving
resistance, the effect of time on pile driving resistance, settlement of pile
groups, hydro-dynamic stress in silt and mud deposits and their effect on
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the bearing capacity of the ground, quicksand phenomena, mechanics of
landslides, stress conditions in hydraulic fill dams and weir foundations
on permeable ground with particular attention to the piping effect of the
seepage water,

1°601, 1'502. Bridge Design. Shows the relations of the theory of

. structures to engineering practice through the preparation of designs and
drawings for a plate girder railway bridge, a wooden roof truss, several
reinforced concrete structures and a riveted steel truss highway bridge.
Emphasis is laid on the development of careful, systematic and practical
habits of computation.

1'611, 1'612. Structural Design. Abridged from 1'501, 1'502 and
especially adapted to the needs of students in I,.

1'62. Structural Design. A drafting room subject similar in char-
acter to 1'501, 1'502, giving only an outline of the subject.

1'68. Structural Design. A drafting room subject similar in char-
acter to 1'501, 1°502, giving only an outline of the subject.

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

1'661, 1'662. Advanced Structures. Includes an exhaustive treat-
ment of fundamental principles used in the investigation and design of
complicated structures of a statically indeterminate type, such as suspen-
sion bridges, arches, framed domes and frameworks of high buildings. Vari-
ous methods of determining the deflections of such structures are con-
sidered, and the applications of deflections to the determination of stress.
The method of least work is considered at length and illustrated by its
application to numerous structures. The slope deflection method is also
considered, In general, the effort is made to give a sound fundamental
training in underlying principles to the end that the student will be pre-
pared to deal with the numerous types of complicated structures which are
likely to occur in modern practice. Textbook: Mimeographed Notes,
prepared by Professor Spofford; Textbooks by Various American and Ger-
man Authors; Monographs and Professional Papers.

1'67, Secondary Stresses. Within the last ten years the importance
of secondary stresses in bridges and similar structures resulting from dis-
tortion has become widely recognized and during this period engineering
periodicals have contained descriptions of a large number of modern
bridges in which the secondary stresses have been computed. In this
subject, the student investigates the various sources of secondary stresses,
computes the secondary stresses in a number of trusses, and studies vari-
ous methods of design for controlling secondary stresses and preventing
their becoming a large magnitude. Textbook: Johnson, Brvan and Turn-
neaure's Modern Framed Structures, Part I1,

1'681, 1'682. Reinforced Concrete Design. A consideration of the
theoretical and practical principles involved in the design of structures of
reinforced concrete. In the first term a study is made of the rules and
methods of design commonly used in this country together with the rea-
sons for their adoption. Parallel with this work, a complete design is made
of an interior bay of a typical factory building. In the second term the
following topics are taken up: (a) an investigation of bending moments in
reinforced concrete structures by exact methods, such as those of least
work, slope deflections, etc.; (b) the design of chimneys, tanks, tunnels,
and similar structures,

1'60. Hydrographic Surveying, Given at Camp Technology in the
summer between the second and third vears; it consists of lectures, field-
work, computations and drafting. (¢) Stream gagings. Designed to
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instruct the student in the principles underlying the art of measuring
the flow of water in open channels. The equipment of the Camp includes
a complete gaging station on a nearby stream where each student is
instructed in the use of various types of current meters, and the rate of
flow of the stream computed. In the drafting room a portion of the data
thus secured is plotted. () 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. Textbook: Notes prepared
by W. A. Liddell.

1'62. 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 practice
of water measurement in pipes and open channels; and to such important
occurrences as back water in channels, the hydraulic jump and water
hammer. All portions of the subject covered in 1'63 are included, Text-
book: Russell's Hydraulics.

1'63. Hydraulics. Comprises the essentials of 1'62 but the subject
of flow in open channels is abbreviated.

1'64, Hydraulics. Comprises the elements of hydraulics followed by
a study of the theory and practical selection of hydraulic turbines, and
certain of the more important problems relating to hydro-electric develop-
ments.

1'66. Hydraulics (Advanced). Offered for students in the graduate
year who are desirous of pursuing further their studies in theoretical and
applied hydraulics. The subjects treated relate in a general way to prob-
lems arising in water-supply and water-power engineering, and subjects
which are only fundamentally treated in 1'62 are further elaborated and
discussed. An important feature of the subject is the study of the relations
existing between the performances of models and their originals, involving
the discussion of the laws of hydraulic similitude. The outside preparation
includes a certain amount of reference study in addition to the usual
problems and the writing of reports.

1'70. Water Power Engineering. This subject and 1'71 is intended
to acquaint the student with the various general problems involved in the
location, design and construction of hydro-electric developments and to
provide a suitable foundation for practice in this field or for the more
detailed and advanced studies of the graduate year. The subjects studied
follow the order of investigations as usually made for water power projects.
They include a thorough study of hydrology — precipitation, run-off,
water losses and their relations; methods of analyzing, and using stream
flow data as a basis for estimates of water power; flood flow and spillway
capacity and the effect of storage and pondage, followed by a study of the
theory and practice applicable to the selection of hydraulic turbines for
the plant, as well as general plant arrangement. Textbook: Barrows'
Water Power Engineering (in preparation).

1'71, Water Power Engineering. Continuing from 1'70 the ele-
ments of design of the main features of a hydro-electric development —
the dam, waterway and power house are studied. The work of this term
is also accompanied by drafting room exercises, consisting of computations,
reports and problems of design. Textbook: Barrows’ Water Power Engi-
neering (in preparation).

1781, 1'782. Advanced Water Power Engineering. This and
Water Power Design 1'851, 1'852 are based upon the undergraduate courses
in Water Power Engineering 1'70, 1'71. These two graduate courses, which
are supplementary to each other, have for their special object the study of




134  MASSACHUSETTS INSTITUTE OF TECHNOLOGY

some water power site and the design of its principal features. An actual
power site is used for which survey data and other necessary information are
available. The following representative topics illustrate the scope of these
courses: (a) hydrograph (or mass curve) study of the storage effect; (b)
plant capacity and output; (¢) plant lay-out, including canal penstock and
power house location and arrangement; (d) power house design; (e) surge
tank and penstock design; (f) head gatehouse and gate design; (g) valua-
tion of water power privilege. In the classroom attention is also given
to other general problems of power development and the theory and
practice upon which their solution is based. Numerous references and
reports upon special features of plants and their accessories are also con-
sidered. A field trip of several days duration is taken early in the course
during which several modern and representative power developments are
examined in detail. A test of a hydraulic turbine is usually made at the
Holyoke testing flume at this time. Reports based vpon the information
thus gathered are required and form a basis for discussion and assistance
in the problems of design given later in the year, Reference books: Lyndon's
Hydro-Electric Power; Creager's Masonry Dams; Barrow's Water Power
Engineering (in preparation)’

1'76. Hydraulic and Sanitary Engineering. Includes investigations
of problems of sewerage and sewage disposal, theories of sewage treatment
and design of disposal plants and other sewage works, plumbing systems,
ete,, together with the relationship of sanitation to the public health.
The latter part of the course deals with the engineering problems of irri-
gation and land drainage. Texthooks: Metcalf and Eddy's Sewerage
and Sewage Disposal, a Textbook; Elcheverry's Irrigation Practice and
Engineering, Vol. I,

1:76, i:[ydraulic and Sanitary Engineering. Deals with the prin-
ciples and practice of securing adequate public water supplies and the
purification of same. Includes hydrographic studies of rainfall and runoff,
evaporation, methods of determining required storage for given demands,
and the principles of design of earth and masonry dams, distributing
systems and purification plants. The principles of design and testing of
hydraulic turbines are also given. Textbooks: Twurneaure and Russell's
Public Water Supplies; Daugherty's Hydrawlic Turbines.

1*77. Sanitary Engineering. Deals with (a) the theory and design of
sewer systems, sewage disposal plants and storm water drains; (5) methods
of disposal of garbage and of industrial wastes; (¢) the design of plumbing
systems for buildings; (d) the relationship of sanitation to the public
health. Textbook: Metcalf and Eddy's Sewerage and Sewage Disposal, a
Textbook.

1'78. Sanitary Engineering. Deals with the problems of securing
adequate public water supplies together with the theories and design of
water purification works. Includes rainfall and runoff studies, evapora-
tion, stream yield, computation of required storage, design of distributing
systems, earth and masonry dams, filtration plants, and the making
of sanitary surveys, studies of vital statistics and the prediction of
ghanglqs in population. Textbook: Turneanre and Russell's Public Water

u 1es,

M;."lﬂ. Hydraulic and Sanitary Design. Deals with the design and
preparation of plans, maps and profiles for a system of sanitary sewers
for a selected area and given conditions and of a storm water system for
a similar area.

1'80. Sanitary Design. Includes the layout and design of a system
of sanitary sewers for a given area. A system of storm sewers for a similar
area and of a sewage treatment glant for a small city.

1'811. Advanced Sanitary Engineering. Deals with the most recent
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developments in the methods of disposal of sewage and municipal refuse.
No textbook is used but the student is required to consult the monographs,
reports and engineering periodicals and prepare abstracts covering research
in connection with (a) the activated sludge method of sewage disposal;
(b) colloidal chemistry and sewage treatment; (¢) sludge — its nature,
treatment and uses; (d) filtration and special problems connected with
operation of sewage filters; () hydrogen-ion adjustment and its effect upon
sewage treatment; (f) acidification of sewage; (g) disinfection of certain
trade wastes; (h) treatment of special trade wastes; () improved methods of
garbage disposal; (j) elimination of odors; (k) other phases of sanitary
engineering which are more complex and specific than can be included in
a general course for undergraduates.

1'812. Advanced Sanitary Engineering. A study of the recent
progress in problems connected with water supplies and their purification
including (a) design of dam of pervious materials; (b) design of hydraulic
fill dams; (c) special spillway considerations; (d) recent flood flow studies;
(¢) operating experience of purification plants; (f) recent water-borne
epidemics of intestinal diseases; (g) studies of factors influencing coagula-
tion; (k) hydrogen-ion adjustment; (z) special problems in treating waters
for industrial uses; (j) treatment of soft, colored waters; (k) friction losses
in sand; (1) flow of underground waters; (m) design of lay-out as affecting
fire insurance rates, etc.

1861, 1'862. Advanced Water Power Design. For description see
Advanced Water Power Engineering 1'731, 1'732,

1'881, 1'882. Advanced Sanitary Design. Carried on in parallel with
Advanced Sanitary Engineering and affords an opportunity of applying
the theoretical factors studied in that subject to special problems in con-
nection with the design of plans for the disposal of sewage and the puri-
fication of water. Tnspection trips to plants in various parts of the State
are made at frequent intervals and the effect of special design features
upon efficiency and economy of operation are studied under actual operating
conditions.

MECHANICAL ENGINEERING

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

The course in Mechanical Engineering aims first to give the student
a thorough training in the fundamentals of physics, mathematics, and
applied mechanics; then, by means of lectures, laboratory work and draw-
ing rcom work in his different professional subjects, to familiarize him
with tii= various problems with which the mechanical engineer has to
deal, He is also given training in the mechanic arts sufficient to make him
familiar with the use of shop tools, foundry practice, pattern work and
forging, such knowledge being essential to the successful designer of
machinery.

A considerable portion of time is devoted to non-professional work
in English, history, economics and allied subjects.

The work in mechanism, supplemented by a course in mechanical
engineering drawing, includes the study of linkages, cams, gear teeth and
valve gears of steam engines; followed by a more advanced course on the
mechanisms of machine tool and automatic machinery.

The instruction in applied mechanics in the second and third years
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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 solu-
tion of problems illustrating the application of these principles in engineer-
ing practice, A series of lectures on engineering materials makes the student
familiar with the important physical properties of the materials used in
engineering and with the effects on these properties of impurities and of
manufacturing defects. Consideration is given the relationship existing
between constitution and microstructure of metals and the effect of heat
treatment, cold working, etc.,, upon the physical properties. This is
followed by laboratory work where tests are made to determine the quality
of materials and to obtain data for use in design.

The student is taught how to carry out the usual routine tests required
for any material and to appreciate the significance of specifications. Mod-
ern methods for the examination of materials by photoelasticity, X-Ray
and by macroscopic analyses are taken up. In the heat treatment labora-
tory a study is made of the changes which the common properties of
metals undergo when subjected to heat treatment and a student is taught
how to determine the proper treatment to bring out any property desired.

The course in heat engineering covers thermodynamics, steam engines,
turbines, boilers, gas engines, gas producers, heat transmission, refrigera-
tion and power station accessories. A course in Physical Chemistry designed
to familiarize a student with the subject of molecular structure is given
simultaneously with the course in heat engineering,

A thorough course in theoretical hydraulics is followed by a course
in hydraulic engineering in which both the estimation and utilization of
hydraulic power are discussed. The courses ir heat engineering and
hydra .lics are supplemented by engineering laboratory work extending
through the latter half of the third year and through two terms of the
fourth year. The work is planned to follow the classroom work and thereby
assist the student in getting a better grasp of the subjects taught. The
laboratories are equipped to provide for an extended series of experiments
on steam and its properties, steam engines, turbines, compressed air, gas
and oil engines, gas producers, refrigerating machinery, hydraulics, pumps,
water wheels and turbines, devices for the mechanical transmission of
power, transmission and absorption dynamometers, The main power
plant of the Institute i3 available for complete power plant tests.

The instruction in mechanic arts aims to give a systematic training
in the typical operations to be performed with the different tools and
appliances used in the foundry, in the forge shop, in the machine shop and
in wood working, The student is taught how to sharpen and to adjust all
edge tools used, also the proper speeds, cutting angles and feeds for the
various materials worked. In order to make a student familiar in as
short a time as possible with the different operations and with the dif-
ferent methods used in any branch of the work, every problem given him
is so chosen as to bring in each time one or more new operations.

The instruction is mainly by lecture, each new operation being
described and discussed just before the work is to be undertaken; notes
and textbooks are also used, Supplementary illustrated lectures are given
in connection with many of the courses descriptive of industrial appliances
and methods of production used in large establishments.

The professional work of the fourth year includes courses in machine
design, power plant design, refrigeration, internal combustion engines;
the design and equipment of a manufacturing plant including a study of
structural details and heating and ventilating equipment and problems in
financing and the management of such an establishment; courses in dynam-
ics of machinery and mechanics of engineering which involve the application
of the principles of mechanics in more advanced engineering pro{:wlems.
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At the beginning of the second term of the fourth year, a student has
to decide whether to take the general course with choice of a professional
elective, or to take one of the four options offered.

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

2:00. Mechanism. A study of the forms and motions of various
mechanisms occurring in machines, independently of their strength, such
as rolling cylinders and cones, belting, screws, cams, linkages, wheel trains
and the design of gear teeth, Textbook: Elements of Mechanism, Schwamb,
Merrill and James.

901, Mechanism. Abridgment of 200, T exthook: Elemenis of
Mechanism, Schwamb, Merrill and James.

2:011. Mechanism, Abridgment of 200. Texthook: Elements of
Mechanism, Schwamb, Merrill and James.

2:02. Mechanism. Abridgment of 201. Textbook: Elements of
Mechanism, Schwamb, Merrill and James.

9'04, Mechanical Engineering Equipment. A description of differ-
ent types of steam engines, condensers, pumps, cooling towers and other
power station accessories. Texthook: Power Plant Machinery, Vol. il
James and Dole.

2:06. Mechanism of Machines. Supplements the work in pure
mechanism, The discussion is intended to familiarize the student with
the practical applications of mechanical movements to various classes of
machinery, such as machine tools, textile machinery, shoe machinery, etc.
The practical advantages and disadvantages of the different mechanisms
are taken up, together with such details as methods of reducing friction,
providing for wear, etc. Problems assigned in the drawing room are
intended to illustrate the principles of graphical analysis as applied to the
solution of problems in valve gears and allied subjects. Several lectures
on the principles involved in the construction of nomographic charts are
included. Texthooks: Graphical and Mechanical Computations Part I,
Lipka; Notes and Lithographs, Mechanical Engineering Deparinent.

2:06. Mechanism of Machines. Includes the lectures of 2'05,
olz:litting the graphical analysis drawing room assignments and nomographic
charts.

207, 2'08. Automatic Machinery. Discussion of automatic ma-
chines used in production work, such as wire working machines, automatic
screw machines, machine tools, ete.

2:09, Design of Automatic Machinery. A continuation of 2'850,
involving a discussion of more complex mechanisms and the design of a
full automatic machine.

910, Mechanical Engineering Drawing. Drafting-room exercises
giving training in the solution of practical problems supplementary to the
course in mechanism, such as problems in belting, the design of cams and
gears, and the investigation by means of drafting board constructions, of
velocities of moving parts, Textbooks: Working Drawings of Machinery,
James and Mackenzie; Elements of Mechanism, Schwamb, Merrill and
James.

9:101, Mechanical Engineering Drawing. An abridgment of 210,

911, Mechanical Engineering Drawing. Abridgment of 2°10.

9:12. Mechanical Engineering and Machine Drawing. Includes
parts of 2°10 and 2'13. Textbooks: Working Drawings of Machinery, James
and Mackenzie; Elements of Mechanism, Schwamb, Merrill and James,
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2'121. Mechanical Engineering and Machine Drawing. Abridg-
ment of 212,

2°13. Machine Drawing. Lectures and drafting room exercises
giving instruction and practice in detailing from actual machines, design
layouts, and preliminary sketches; also in making assembly drawings from
blue print details of other machines. The student is thus given practice in
reading drawings and in building up a general drawing from dctails.
Lectures are also given on processes for reproducing drawings, such as blue

rinting, zinc plate and wax plate engraving and half-tone work, Text-
ok: Working Drawings of Machinery, James and Mackenzie,

2:181, Machine Drawing. Abridgment of 2°13.

2'14, Machine Drawing. Drafting-room exercises devoted to mak-
ing detail and assembly drawings. Textbook: Working Drawings of
Machinery, James and Mackenzie,

2:16. Applied Mechanics (Statics and Kinetics). Resolution and
composition of forces by analytical and graphical methods; the laws of
equilibrium of force systems with their application in determining the
reactions at the supports and the stresses in various types of frames; the
analysis of distributed forces; determination of centers of gravity, moments
and products of inertia and radii of gyration of plane areas and solids;
principal axes and principal moments of inertia in iwo 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: 4 pplied Mechanics, Vol I,
Fuller and Johnston.,

216. Applied Mechanics (Statics), Resolution and composition of
forces by analytical and graphical methods; the laws of equilibrium of
force systems with their application in determining the reactions at the
supports and the stresses in various types of frames; the analysis of dis-
tributed forces; determination of centers of gravity, moments and products
of inertia and radii of gyration of plane areas and solids; principal axes and
principal moments of inertia in two dimensions only. Textbook: A pplied
Mechanics, Vol, I, Fuller and Johnston.

2'17. Applied Mechanics (Statics and Strength of Materials). Ele-
mentary work in statics and graphic statics, especially arranged for students
in Course IV, Option 1. Includes study of principles of statics; center of
gravity and’' moments of inertia of plane areas; Textbook: Applied
Mechanies, Vol. I, Fuller and Johnston.

2.18. Applied Mechanics. (Strength of Materials and Graphic Stat-
ics.) An abbreviation of 2.20. Textbook: Applied Mechanics, Vol, 11,
Fuller and Johnston.

2'20. Applied Mechanics (Strength of Materials). Physical proper-
ties of materials; stresses and strains in bodies subjected to tension, com-

ression and shear; the common theory of bending, including shearing
orces, bending moments, distribution of normal and shearing stresses;
equation of the elastic curve and the determination of slopes and deflec-
tions in beams; stresses due to combination of bending and axial loads;
theories for determining the strength of columns; the torsion theory and
the methods of obtaining the stresses and deformation in shafting and
bars subjected to torsion, Textbook: A pplied Mechanics, Vol. II, Fuller
and Johnston.

2'21. Applied Mechanics. Theory of elasticity applied to cases
involving plane stress or strain, including applications to shafting and
bars subjected to combined bending and torsion, helical springs, cylinders
and flat plates; analytical and graphical solutions of some more advanced
problems in dynamics and strength of materials, Textbook: Applied
Mechanics, Vols. I and I1, Fuller and Johnsion.
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2:211, Applied Mechanics. Includes the graphical solution of some
of the more advanced problems in statics and strength of materials, the
caleulation of stresses and deflections of continuous beams and girders, the
theory of reinforced concrete as applied to beams and columns. Textbook:
Applied Mechanics, Vol. II, Fuller and Johnston.

2:212. Applied Mechanics. Covers part of 221, Textbook: 4 pplied
Mechanics, Vol. II, Fuller and Johnston.

222, Applied Mechanics. A study of the fundamental principles of
kinetics and application to engineering problems, including the determina-
tion of stresses in the moving parts of machinery; analytical and graphical
solutions of some of the more advanced problems in statics and strength
c}f ;na.tteria.ls. Textbook: Applied Mechanics, Vols. I and 1 I, Fuller and

ohnston,

2221, Applied Mechanics. A study of the fundamental principles
of kinetics and application to engineering problems; the theory of elas-
ticity applied to cases involving plane stress or strain including applica-
tions to shafting and bars subjected to combined bending and torsion,
eylinders and flat plates. Textbook: 4 pplied Mechanics, Vols. I and 11,
Fuller and Johnston.

2:251, Dynamics of Machines. A study of the forces and stresaes
involved in machinery, due to the work done and to inertia of the moving
parts themselves. Graphical and analytical methods of determining
accelerations in plane motion are studied, and application made to the
crank-and-connecting-rod problem and the limitation of speed fluctuation
by means of a fly-wheel. Harmonic motions, and the motions produced
by cams of various forms are discussed. Includes a study of dynamometers
for the measurement of power

2'352. Advanced Dynamics of Machines. Graphical and analytical
methods of determining accelerations in p]ain motion are studied and
applications made to the crank and connecting rod problem and the limita-
tion of speed fluctuation by means of a fly wheel. Harmonic motions and
the motion produced by cams of various forms are discussed. The course
also includes a study of dynamometers for the measurement of power and
mechanical integrators; also a study of inertia forces of multiple cylinder
high-speed engines.

2264, Dynamics of Engines, Lectures and drawing-room exercises
on the inertia forces and the stresses in the running parts of fast gasoline
engines. Application is made chiefly to the types of engines used in
automobiles.

2:966. Dynamics of Engines. Lectures on the inertia forces in air-
craft engines.

2:98. Mechanics of Engineering. Application of the theory of
reinforced concrete to the determination of the stresses in beams and
columns; followed by advanced problems in mechanics, including the
determination of the stresses in moving parts of machinery, losses due to
friction, critical speeds, applications of the theory of least work, stresses
in transmission lines and tramways, problems in the design of ordnance
and others with which the mechanical engineer has to deal. Textbook:
Applied Mechanics, Vols. I and 11, Fuller and Johnston.

2:27. Theory of Elasticity. A brief course in the elements of mechan-
ics including the %rinciples of the theory of elasticity as applied to cases
of plane stress. The following points are covered: definition of stress;
equality of shear stresses on planes at right angles; stress components on
any plane in terms of stress components on planes at right angles; principal
stresses; ellipse of stress; principal stresses in terms of stress components
on any two planes at right angles; planes of maximum shear; strain com-
ponents; principal strains; relations of stress and strain components;
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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 cylinders, is fol-
lowed by their application to the design of compound cylinders such as
are used in gun construction and including the design ofy guns composed
of two, three and four cylinders, A careful study is made of shrinkages and
the effect of variation in shrinkage on the stresses in different parts of a
gun. A study of the design of wire-wrapped guns completes the subject,
Textbooks: Applied Mechanics, Vol. 11, Fuller and Johnston; Ordnance
and Gunnery, Tschappat; Notes,

2281, 2282. Advanced Mechanics and Theory of Elasticity. An
advanced course in the strength of materizls and dynamics, including
the theory of flexure of curved bars and the elastic arch, bending of unsym-
metrical bars, the principles of the mathematical theory of elasticity and
applications including St. Venant's theory of flexure, stresses in plates,
stresses and strains in rotating shafts cylinders and discs, the design of
compound cylinders, temperature effects, etc,

2288, Advanced Mechanics. An advanced course in Strength of
Materials and Dynamics, including the theory of flexure of curved bars,
the bending of unsymmetrical bars and applications to the more complex
problems in mechanics,

2'284, Theory of Elasticity. A study of the fundamental principles
of the mathematical theory of elasticity with applications including
stresses in flat places, the design of cylinders simple and compound, the
stresses in rotating shafts, cylinders, and disks, temperature effects,
critical speeds, etc.

2°29, Interior Ballistics. The study of pressures developed by
powders, development of the pressure volume curve and the discussion
of formulas for determining velocity of a projectile in a gun. Textboolk:
Ordnance and Gunnery, Tschappat.

2'30. Materials of Engineering. The manufacture, physical prop-
erties, and testing of iron, steel, alloys, plaster, lime, cement, concrete
brick, timber and other enginecring materials; including a discussion of
the relationship existing between constitution and microstructure, the
effect of change of composition, hot and cold work and heat treatment
upon the properties of the metals, Texbook: Materials of Construction,
Mills. (Third edition.)

2'301. Materials of Engineering. The time is devoted to a discussion
of the testing and specifications of materials. Open only to officers of the
United States Navy. Textbooks Materials of Construction, Mills; Engineer-
ing Steel, Aitchinson.

2'306. Advanced Materials and Testing.

A Physical Metallurgy., The examination of alloys of technical
importance by means of the microscope and macroscopic analysis. Con-
ferences will be held daily. Special attention will be paid to failures in
metals, and to the methods used in determining improper heat treatment,
mechanical defects, faulty manufacturing methods and similar conditions,

B Testing Materials Laboratory. Detailed study of testing ma-
chines and their calibration, errors in measuring instruments, adaptability
of different types of measuring instruments, the effect of form and size
of test specimens on the observed physical properties, measurement of
strains in parts subjected to both direct and combined stresses, study of
the methods for determining hardness. Erickson test for sheet metal,
determination of the variation in physical characteristics of metals under
high and low temperatures using both static and impact methods, effect
of heat treatments and overstrain on the physical properties of metals,
the testing of timber, the testing of reinforced concrete, microscopic
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examination of non-metallic materials, ete. Instruction will be given
largely in the laboratory supplemented by conferences and lectures,

C Photoelasticity. The description of the method of stress analysis
by means of polarizedy light with special reference to structural problems
and testing of materials, problems of internal and thermal stress and
problems of dynamic stresses using special equipment. Instruction will
include laboratory work in Photoelasticity and lectures on the photo-
elastic method.

D Radiology. The methods and apparatus which are used in the
examination of materials by means of X-Rays. The subject is divided
into two parts which are known as Radiog.iruphy and the Analysis of
Crysta! Structure. In Radiography the met hod of examining the gross
interior structure of an object is taken up and the apparatus, technique
and limitations of the method are considered, The use of the X-Ray
spectograph for the analysis of crystal structure and the applications of
this information to the stricture of metals is also considered in more or
less detail.

231, Materials of Engineering. A study of the manufacture,
physical properties and testing of iron, steel, alloys, plasters, lime, cement,
concrete, brick, timber and other engineering materials, Textbook:
Materials of Construction, Mills. (Third edition.)

9:331, 2'332. Physical Metallurgy. Open only to officers of the
United States Navy taking torpedo ordnance design. A series of con-
ferences and laboratory exercises dealing with the investigation of the
structure and physical properties of metals used in torpedo construc-
tion.

2:841, 2'342. Physical Metallurgy. For students of the graduate
year, consisting of conferences and laboratory work, involving investiga-
tions of the structure and physical properties of iror:, steel and other metals
and the changes taking place when the materials are subjected to mechanical
work, distortion, alternating stresses and heat treatment.

2343, 2'344. Physical Metallurgy. Consists of a series of confer-
ences dealing with recent developments in physical metallurgy. Topics
are selected from current journals or from work in progress in the laboratory.

2:86. Testing Materials Laboratory. Study of the behavior of

engineering materials under stress including tests of concrete and fabrics.
Some attention is also given macroscopic examination of metals, micro-
scopic examination of non-metallic materials, stress analysis by means of
polarized light, and radiology.

236, Testing Materials Laboratory. A study of the behavior of
engineering materials under stress, including tests of concrete and micro-
scopic examination of non-metallic materials.

2361, Testing Materials Laboratory. A study of the behavior of
engineering materials under stress including tests of concrete and the
determination of stress distribution in fabricated members,

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

2:87. Testing Materials Laboratory. Methods of making physical
tests for the properties of materials.

2371, Testing Materials Laboratory. Methods of making physical
tests for the properties of materials, adapted to the needs of students in

I-A.
2:381, 2'382. Testing and Examination of Materials Advanced.
Presents the possibilities and limitations of the methods now available for
the examination of materials of construction. The laboratory instruction
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includes the study of alloys of technical importance by means of the
microscopic and macroscopic analyses, the methods of stress analysis by
means of polarized light, radiology and the physical testing of metals,
concrete, timber, etc., under normal and abnormal conditions. Lectures
accompany the laboratory work and also cover the subjects of repeated
stress, impact, methods of measurement, etc.

2:391. Reinforced Concrete Design. Covers by lecture and problem
work the design of reinforced concrete floor systems, columns and footings.
Special attention is given to the consideration of costs and economical
design, Textbook: Concrete Engineer's Handbook, Hool and Johnson.

2:392, Reinforced Concrete Design. A continuation of 2'391 con-
sisting of the complete design of a typical cross section for a building.
Special designs are made for corner columns, stairs, floor openings, ete.

2'308. Reinforced Concrete Design, Advanced. For graduate stu-
dents, Affords opportunity for special problems in reinforced concrete
design of a more advanced nature than that covered by 2'391 and 2'392.
The problem matter will be determiined by consultation between the
instructor and the student.

2'894, Concrete Research. For graduate students. Gives oppor-
tunity for an investigation of special problems concerning concrete material
or concrete construction.

2'805. Concrete Buildings Design and Specifications. The theory
of reinforced concrete construction is applied to the design of the typical
cross-section of a building. This includes a discussion of economical
considerations, cost keeping, and the writing of specifications.

2'40. Heat Encl.Fineerl.ng. Begins a detailed study of the laws of
thermodynamics and their application to engineering problems. Includes
a discussion of the physical prozerties of gases, and of saturated and super-
heated vapors — especially of air and steam. The student learns to use
equations, vapor tables and diagrams through independent solution of
drill and engineering problems. This is followed by a study of the ideal
and actual cycles of hot air, and internal combustion engines together with
an analysis of the nature and magnitude of t* -arious losses affecting
the efficiencies of the various machines. Text. = «s: Thermodynamics of
the Steam Emngine, Peabody; The Temperature Eniropy Diagram, Berry;
Problems in Heat Engineering, Miller, Riley, Berry.

2'41. Heat Engineering. Covers description of different types of
bilers, mechanical stokers, fuels and their combustion, conveyors, super-
heaters, feed-water heaters, economizers, traps and various accessories of
steam boiler plants. The latter part of the subject deals with the discus-
sion of the various types of gas, gasoline and oil engines, together with the
fuel ignition systems and auxiliary apparatus. Gas producers and the
principle of combustion are discussed in detail. Textbook: Steam Boilers,
Peabody and Miller or Gebhardt, Steam Power Plant Engineering.

2'43., Heat Engineering, A discussion of the flow of fluids, the
throttling calorimeter, the steam injector and turbines, and a study of
the ideal and actual cycles of vapor engines together with an analysis of
the nature and magnitude of the various losses affecting the efficiencies of
such machines, A discussion of the laws governing heat transmission
through warehouse walls, insulated pipes, rectangular furnaces, etc., under
conditions of steady temperatures, including a study of the form factor,
of analytical and graphical methods for determining the mean temperature
difference, and of the influence of velocity, densiti,;, temdaerature, etc.,
uPon the surface coefficient. This is followed by a thermodynamic study
of cooling towers and of heating and ventilation problems, Textbooks:

Thermodynamics of the Steam Engine, Peabody; The Temperature Eniropy
' Diagram, Berry; Problems in Heal Engineering, Miller, Riley, Berry.
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948, Heat Engineering. Begins the discussion of reversed (power-
consuming) thermodynamic processes as illustrated in gas compressors and
motors in the Kelvin warming engine and in the various refrigerative
machines. Particular attention is given to both large and domestic units
operated on the compression system for various kinds of refrigerants. It
includes a discussion of multiple effect receivers and compressors,

944, Heat Engineering. A descriptive discussion of the various
types of steam engines, condensers, pumps, cooling towers and other power

lant accessories, followed by lectures taking up a study of the elementary
aws of thermnodynamics and their applications, These include a discus-
sion of the properties of gases and of saturated and superheated vapors.
The use of vapor tables and charts is taught by the solution of problems.
A brief study is also made of the flow of compressible fluids. Textbooks:
Gebhardt, Steam Power Plant Engineering; Berry, Temperature Entropy
Diagram.

2441, Heat Engineering. Similar to 2'44.

2'46. Heat Engineering. Continues the work of 2'44. About one
third of the time is used in the discussion of steam boilers. A brief study
is made of the theoretical and the actual steam engine and of the laws of
gases as applied to air compressors. The remainder of the time is divided
equally between the steam turbine and the internal combustion engine.
Includes both theory and practice. Textbooks: Gebhardt, Steam Power
Plant Engineering; Berry, Temperature Eniropy Diagram.

9:461. Heat Engineering. A continuation of 2'44. About fifteen
lectures are used in the discussion of steam boilers and about twenty in a
study of steam turbine theory and practice. The theoretical and the actual
steam engine and the internal combustion engine are also discussed briefly.
Textbooks: Gebhardt, Steam Power Plani Engineering; Berry, Temperature
Entrapz Diagram. Reference: Moyer, Steam Turbines.

2'46, 2'461, Heat Engineering, Begins with the study of valve
gears which are treated and designed by both the Reuleaux and Zeuner
methods. Following valve gears, the laws of thermodynamics are dis-
cussed and the application of the laws shown by application to engineering
problems. The subject includes a discussion of thermodynamics of satue
rated vapors and of superheated steam. Many engineering problems involv-
ing thermodynamics and their application are used as illustrations. The
accessories of a power station, including condensers, heaters, circulating
pumps, dry vacuum pumps are discussed. Textbooks: Thermodynamics
of the Steam Engine, Peabody; Mechanism ‘t;f the Steam Engine, James and

ole; Power Plant Machinery, Vol. II, James and Dole; Steam Tables,
either Marks and Davis, or Peabody.

92:47, 2:471. Heat Engineering. A continuation of 2'46. Includes
the thermodynamics of mixed gases and vapors, heat transmission, Rankine
cycle efficiencies, flow of fluids, injectors, probable power of engines, the
principles of heating and ventilation. Also discussion of steam boilers,
their accessories and their operation, Textbooks: Thermodynamics of the
Steam Engine, Peabody; Steam Boilers, Peabody and Miller, or Gebhardt,
Steam Power Plant Engineering.

2'48. Internal Combuatfon Engines. Oil engines and gasoline
engines adaated to the needs of naval constructors.

2'49. Refrigeration. A thermodynamic study of the absorption
refrigerating system, of the properties of various brine solutions, of prob-
lems encountered in the manufacture of ice, and in other applications of
mechanical refrigeration. A general discussion of the application of refrig-
eration to warehouses and industrial processes, refrigerator cars, etc,,
including also the proper handling of foods in storage, fungus growths
and their effect on the decay of foods in storage.
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2:601, Advanced Heat Engineering. Thermodynamics of mixtures
of gases and vapors with applications to the absorption refrigerating
system, to the liquefaction of gases and the separation of gaseous mixtures,

extbook: Notes prepared for class.

2'602. Advanced Heat Engineering. A study of the variations of
surface coefficients, conductivities, ete., under varying conditions followed
by a discussion of the laws of heat transmission as illustrated in steam
condensers, feed water heaters, brine coolers, radiators, steam boilers,
engine cylinders, cooling of castings, freezing of ice, etc. It includes the
application of Fourier's series to cases involving fluctuating temperature
conditions. Textbook: Notes prepared for class.

2'603. Advanced Heat Engineering. Rapid review of the funda-
mental principles of thermodynamics and the use of the temperature
entropy diagram, discussion of nozzle flow, cooling tower calculations
followed by the thermodynamics of mixtures of gases and vapors with
various applications, liquefaction of gases and separation 01[ gaseous
mixtures, the laws of heat transmission, study of the variation of surface
coefficients, and the application of the laws to various power station
accessories,

2:'61. Torpedoes. Deals with the utilization of energy in the power
plant of a torpedo. Includes the thermodynamics of gas and vapor
mixtures, the laws of combustion of gaseous mixtures, heat losses, and the
laws of heat transmission, The principle of the flow of fluids is applied to
the calculation of the time required to decrease the pressure in the air
tank, to design gas turbine nozzles and to determine the power developed
in the turbine,

2'68. Power Plant Design. Includes: first, a study of the furnda-
mental data required, such as locatvion, water supply, fuel supply and load
conditions; second, the choice and layout of the machinery for the nlant
for best economy consistent with dependability, including a study of
typical plants. Calculations of the sizes of apparatus and computations to
sﬁow probable fuel consumption and cost of operation will be made.
Third, a study of the buildings, especially foundations and structural work,
together with the principal calculations; fourth, the making of drawings
to include plan, elevation, and necessary sections to show the location of
apparatus and main pipe lines, These drawings will be sufficiently com-
plete in detail to make it possible to calculate. Fifth, the probable total
first cost of the plant and the operating cost. Textbook: Noles on Power
Plant Design, Miller and Holt,

2'69. Mechanical Equipment of Buildings, Heating and Ventilation.
Includes: first, a study of the elementary principles of the thermodynamics
of gases and steam with their application to the equipment of a building;
second, a study of the principles and practice of heating and ventilation,
and third, a discussion of the various other mechanical equipment of a
building, such as elevators, dust collecting systems, etc, Fifteen hours of
this subject are given over to trips.

2'601. Engineering Laboratory. Designed to give a fundamental
knowledge of methods of testing machinery in operation. Begins with
exercises such as calibration of gauges, the use of planimeters, steam engine
indicators, friction brakes, etc., and continues with problems involving
heat engineering such as the usge of steam calorimeters, the measurement of
the flow of fluids by orifices and pitot tubes, etc. Includes exercises in
valve setting, some hydraulic experiments and tests of simple steam
engines, air compressors, pumps and internal combustion engines, A report
is required from each student on every exercise.

2'602. Engineering Laboratory. A continuation of 2'601, involving
the testing of larger units including a test of a boiler plant. More complete
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and detailed reports of the tests are required than in the previous subject.
Gs;)s and fuel analysis and heat measurements are given as a part of this
subject,

2'603. Engineering Laboratory. A continuation of 2'601. Designed
to give the student experience in testing power machinery and to teach him
to write systematic and accurate engineering reports of his observations.
The several laboratory courses scheduled under this number for the various
options in Coursg II are substantially the same but the experiments
differ in so far as the needs of the particular option require and the variety
of eng.tipment will permit.

‘611. Engineering Laboratory. An experimental subject teaching
the use of various instruments used for testing power machinery prepara-
tory to the subsequent subjects 2'612 and 2'613. A few exercises are used
for the study of valve gears of steam pumps and engines.

2:612. Engineering Laboratory. A continuation of 2'611. Tests
are run on steam engines, pumps, air compressors and fans, internal com-
bustion engines, etc, The methods employed in conducting these tests
and the reports required are intended to demonstrate the proper procedure
for such testing and to teach the student to write a complete report of
the work and to draw correct conclusions from the results obtained.

2:618, 2'614. Engineering Laboratory. A continuation of 2'612,
Gas and fuel analysis is offered briefly and a test on a steam boiler plant is
included.

2'62. Engineering Laboratory. Similar to 2'601 in subject matter
but so arranged that the preparation requirements are less,

2'621. Engineering Laboratory. Covers parts of 2'611 and 2'612.

2:68. Engineering and Hydraulic Laboratory. Work is designed to
teach the use of instruments required for testing steam and hydraulic
machinery also to give some practice in conducting tests on such machinery.
A report is required from each student on every experiment.

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

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

265, Power Laboratory. Exercises in the laboratory with outside
work on caleulations and reports. The object is to familiarize the student
with the method of testing various types of power equipment and the
proper method of writing reports of such tests. In addition, an attempt is
made to familiarize the men with the operation of pumps and engines.
Open to army officers only.

2:661. Gas Engine Laboratory. Consists in the stripping and
assembling of different types of gasoline engines and accessories used in
the Ordnance Department, United States Army. Complete efficiency
tests are made on these engines. A considerable amount of time is spent
both on operation and on what is known as ‘ Troubles " with the idea
of familiarizing the men with the various troubles which are likely to
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 Molor, Heldt;
FElectrical Equipment, Heldt; catalogues and instruction books published by
manufacturers of engines and accessories.

9'66. Automobile Laboratory. Construction and operation of vari-
ous motor vehicles, engines, accessories and equipment explained in detail
by instructors., Tractors, tanks, motor vehicles, automobile, airplane and
marine engines and equipment used for demonstration and study. Stu-
dents prepare notes and sketches of work covered.

2'661. Maintenance and Operation of Automotive Equipment. Lec-
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tures followed by conferences where the maintenance and operation of
motor vehicles is considered from the standpoint of design for efficient
maintenance and operation, followed by a study of systems in use by
various operating companies. The maintenance and operation of rail
cars, busses, taxicabs, and trucks is studied. Fleet operation, store deliv-
ery systems, street railway bus lines, and the relation of motor vehicles
to steam and electric railways are studied. Preparation time is spent in the
study of reports of operating companies and engineering papers, Text-
book: S. A, E. Journal, engineering papers, companies' cost sheets, etc.

2'671. Engine Testing. Prony brakes, water brakes, and electric
dynamometers studied and operated. Engines mounted, lined up and
couplings fitted for testing. Airplane, automobile, marine and tractor
engines tested for complete performance including brake and indicated
horse powers, fuel consumption, efficiencies, etc. Effect on engine per-
formance of changes in cooling, lubricating carburetion, and ignition
systems studied. Investigations of detonation, distribution, vibration, etc.,
conducted. Effect of various adjustments and use of accessories on engine
performance obtained, Textbook: Manufacturers handbooks, engineering
papers and reports.

2'872. Motor Vehicle Testing. Ten hours devoted to lectures and
recitations, Sixty-five hours given to testing of motor vehicles, Chassis
dynamometers, accelerometer, etc,, used. Performance of motor vehicles
studied in laboratory and on road. Riding comfort, braking ability, fuel
mileage, effect of various tires on performance, etc., investigated. Acces-
sories tested. Preparation time devoted to design of test apparatus,
reports, and reading of current literature. Textbook: Manufacturers hand-
books, automotive magazine, engineering papers and engineering reports.

2'681. Aero En%ine Laboratory. Devoted to the study of engine
mounting, couplings, fuel measuring devices, power measuring devices and
instrumerts used in aero engine testing. Short test runs made and per-
formance of engines obtained. Gives practice in the fundamentals of
testing. Textbook: Manufacturers and Government Handbooks and Reports,
S. 4. E. Journals, etc.

2691, Aero Engine Laboratory. Lectures on the fundamentals of
aero engine construction, design, and operation and the study in the lab-
oratory of the aero engines and their parts. Short engine tests are made to
obtain performance of engines and give experience in handling test appara-
tus, and engine operation. Textbook: Manufacturers and Government
Handbooks and Reports.

2'70. Machine Design. Embraces typical problems in machine
design which may be solvegn by the application of the principles of statics,
As an introduction the student is required to make complete calculations
and drawings for the .'s. ;1 of one of the simpler machines in which the
stresses are statically dele. ainate, such as a punch, shear, press or riveter,
The remainder of tKe time is spent in the design for a fire-tube, water-
tube or marine boiler, a vulcanizer, stand-pipe or steel stack, In this
connection the shells of cylinders, riveted joints, and the staying of flat
surfaces are thoroughly discussed. Graphical methods are employed for
the analysis of motions and the determination of forces wherever possible,
Textbooks: Design of Steam Boslers and Pressure Vessels, Haven and
Swest; Notes on Machine Design, Haven,

2'71. Machine Design. The design of machines involving dynamic
forces. Such a machine as a power-driven punch, press, shear or pump is
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, fly-wheel stresses, force fits, journals, and bearings, together with
the stresses in moving parts, are studied at considerable length. A com-




CATALOGUE 147

plete set of drawings and calculations for a complicated machine of the
above tyfe is required, Textbook: Notes prepared for class.

2:711. Machine Design. Similar to 2'71, but briefer and adapted
more directly to questions relating to manufacture and duplication of
parts, Textbook: Notes prepared for class.

2712, Machine Design. An extension of 2'711 with special refer-
ence to combined stresses and problems involving rigidity of parts. Text-
book: Notes prepared for class.

2:721, achine” Design. Lectures and calculation and drawing
upon the principle and action of modern machine tools together with the
design of pressure vessels such as tanks, boilers and standpipes. Numerous
problems are studied in relation to cutting and feeding speeds. The stresses
are thoroughly analyzed in the shells and joints of pressure vessels. Text-
book: Notes and lithographs prepared for class.

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

2781, Machine Design. Lectures upon the applications of machine
design to the airplane engine and the apparatus used in testing such
motors, ‘The fundamental study includes gears, shafts under combina-
tions of bending and twisting, bolt and screw fastenings, journals, ball and
roller bearings, couplings, clutches, and high speed disc wheels. Textbook:
Notes prepared for class and libary research.

2732, Machine Design. An extension of 2'731 including an analy-
sis of numerous stresses in standard types of airplane engines with special
stress hcalculations upon unusual machine parts, Textbook: Library
research.

2741, Machine Design, Advanced. A systematic application of the
principles of applied mechanics to the design of machines of complicated
character. The subjects of centrifugal effects, balancing, lubrication and
combi:;'ed stresses are treated at considerable length. Textbook: Library
research.

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

2743, Advanced Machine Design. A systematic application of the
principles of mechanics applied to the design of machines of complicated
character, centrifugal effects, balancing, lubrication, combined stresses
as well as stresses in turbine discs are giscussed and calculations carried
alon% with the design,

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

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

2762, Machine Design. An extension of 2'761 with a special study
of the stresses in air turbine discs and the design of the necessary equip-
ment for testing the power plants of torpedoes. Textbook: Library refer-

e.

2°77. Engine Design. Lectures and drafting-room exercises in the
design of reciprocating engines for stationary plants, Typical engines are
studied with reference to special requirements of the services in which
they operate and to shop methods of construction, as well as to thermody-
namic and mechanical principles, including engine balancing. A problem
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is assigned on the design of some type interesting to the student, and the
principal parts are laid out on the drawing board.

2:'781, Industrial Plants. A study of problems involved in the organ-
1zation of a modern manufacturing plant and the planning, construction
and equipment of the buildings required. The subjects included may be
grouped as follows: (@) organization of the industry including the office and
engineering departments, methods of superintendence, employment and
cost of labor, and scheduling the work; (b) factors to be considered in
selecting a suitable site for a given industry; (¢) the construction of the
foundations for an industrial plant; (d) the heating, ventilating and air
conditioning of the factory; (cF the construction of a mill or shop of the
three following types, — slow burning mill-steel frame and reinforced
concrete. Textbook: Notes prepared for class.

2'782, Industrial Plants. An extension of 2'781 with special refer-
ence to the design of the structures and the distribution of power in
mechanical processes. The mechanical equipment of the building including
}ava;ories, stair-towers and safety appliances. Textbook: Notes prepared
or class.

2'79, Gasoline Automobile. Covers the general principles of gaso-
line automobile construction and operation. Includes the engine and
its accessories, carburetors, ignition, starting and lighting systems; the
chassis and its component parts, clutches, transmission, steering gear,

les, etc.

2'801, 2802, Automotive Engineering. Considers the fundamentals
in automotive engineering, engines and chassis; the theory of the engine
and general principles governing the design of the chassis, Includes a
study of the condition within the cylinder, manifold distribution, sources
of loss of efficiency, carburetion, cooling, gear sets, rear axles, front axles,
and steering gears, springs, brakes, wheels, etc,

2811, 2'812, Automotive Design. Tue calculation and design of
engines and chassis, All essential parts are carefully studied and drawings
as well as the calculations are made.

2'84. Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of iron, steel
and other metals.

2'841, Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of metals of
importance in torpedo design. Open only to officers of the United States
Navy taking torpedo design.

2'842, Heat Treatment. A continuation of 2'84, devoted to the
Btlédy of the effect of heat treatment on the metals used in the automotive
industry.

2'?{50. Automatic Machinery. A discussion of a number of full
automatic machines representative of various classes of machinery, sucﬁ
as wire-working machinery, can-making and can-capping machinery
printing machinery, weighing, package and wrapping machinery, labelling
machines, fibre box machines, etc. Problems assigned include a motion
diagram for a full automatic machine, analyses of indexing devices and
designs for some of the simpler automatic mechanisms.

2'861. Fire Protection Engineering. The growing demand for men
equipped with a knowledge of fire-proofing and fire-protective apparatus
renders it necessary to make a special study of this branch of engineering,
The erection, installation and operation og protective devices of all kinds
are carefully studied. A number of problems are worked out on a drawing
board, showing how modern shops and mills may be safeguarded against
fire in the most effective manner, Textbook: Crosby-Fiske- Forster, Hand-
book of Fire Protection.
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2'858. Locomotive Engineering. A study of the construction of
modern locomotives from detail drawings, the general principles of loco-
motive design, the calculation of stresses in parts of the engine, balancing
of driving wheels, superheaters, stokers, feed water heaters and their
effect on the efficiency of the engine.

2:864. Mechanical Equipment of Buildings. Description and dis-
cussion of the general principles of construction of the mechanical equip-
ment of large office buildings, including such subjects as elevators, pneu-
matic systems of dust collection, water supply systems, water-heating
systems, sewage disposal, etc.

866, Steam Turbine Engineering. A study of the different types
of modern steam turbines, by means of lectures and discussions. Their
theory, construction and operation are taken up in .afficient detail to make
the student familiar with the best practice. Problems illustrating simple
design and the thermodynamics of steam turbines are worked out. Turbine
economics and the special features of turbine auxiliaries are considered.
Knowledge of the steam turbine and nozzle work takenin heat engineering
of the third year is assumed. Textbook: Steam Turbines, Moyer.

2:866. Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of iron, steel,
and other metals. Considerable time is devoted to the determination of
the proper heat treatment to bring out any particular property desired.

2'867. Heat Treatment. Similar o 2'84.,

2'86, Heat Treatment and Metailography. A series of conferences
and laboratory exercises dealing with the study of the heat treatment and
metallographic testing of metals used in automotive construction.

2'87. Textile Engineering. Lectures on the machinery and processes
employed in the production of textiles with special reference to mechanical
fabrics. The process is studied from the bale of raw material to the finished
cloth. In addition, thirt: hours are applied to special work in the Textile
Testing Laboratory, involving the determination of the strength twist,
staple, elasticity, and moisture content of fabrics and yarn. The design
of a yarn mill and weave shed is taken as a problem ang a complete set of
floor plans are calculated and drawn to fit the requirements. Textbook:
Notes prepared for class.

2'88. Ordnance Engineering, Lectures and calculations on gun
design, including stresses and strains in built-up and wire-wrapped guns;
the design of recoil and counter-recoil mechanisms. The calculation of
stresses in gun carriages, foundations, gear trains, roller bearings, and
foundation bolts used in different types of mounts, forms an important
part of the course.

2891, Ordnance Engineering, Devoted to the study of fundamental
principles on which the solutions of problems arising in the design of
ordnance of various types depend and the application of these principles
in determining forces and stresses set up during recoil in the simpler types
of gun mounts and an analysis of elevating and traversing mechanisms,
Textbooks: Aiph'ed Mechanics, Vols. I and II, Fuller and Johnston.
Reference books: Strength of Malterials, Morley; Strength of Malerials,
Boyd; Elementary Dynamics, Routh; Elements of Mobile Carriage Design.

i‘&ﬂﬂ, 2:808. Ordnance Engineering. A continuation of 2'891 which
includes problems entering into the design of recoil and counter recoil
mechanisms of different types, the dynamics of recoil in the case of more
complex mounts including the disappearing carriage, the stresses in guns
and parts of carriages, pressures exerted on rifling grooves, stresses set up
in projectiles and fuses due to firing and due to impact. Other more
advanced problems are included. Textbooks: Ordnance and Gunnery,
Tschappat; Theory of Recoil of Guns, Rausenberger; Stresses in Wire-
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Wrapped Guns, Ruggles; Graphic Representation of Pressure and Shrinkages
in Built- Up Guns, Nulton; Ratlway Artillery; Handbook of Ordnance Dala.

2'90. Forging. Systematic instruction in the use of each tool, the
study of each material worked, with an explanation of its various grades
and of the proper methods of working each, and the discussion of methods
ot 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
bnlts. The work in steel includes drawing, forming, welding, refining and
tempering, and spring and tool making. Training is given in the use of
the power hammer; and drop forging is also included.

2'901, 2'902. Forging, Similar to 2'00.

2:91. Foundry. Instruction is first given in cutting over and tem-
pering sand and the use oi 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 considere
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
machines. The mounting and gating of wood and metal patterns on plates,
the use of follow boards, and making of sand and plaster matches is
described and illustrated by examples, Castings are first made in white
metal for practice, then in brass and in cast iron, when the students are
taught pouring and the running of metal furnaces. The laboratory work
is supp emented by illustrated lectures on loam, large floor and sweep
moulding, steel an’ aluminum casting, foundry appliances and modern
methods of production., Textbook: Notes prepared for class.

2'911, Foundry. Covers part of 2'91.

2'912, Foundry. Jimilar to 2'91.

292, 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, ete.; laying out work; jig, band and
circular sawing; lathe work, including center, chuck and face plate turning.
Thorough training is given in the adjustment, use, sharpening and care
of wood-working tools, machines and appliances.

In the making of patterns and core boxes, the principles of moulding
are carefully considered. The projects include patterns of pipe-fittings,
valves, pulleys, gears, hangers, machine parts, etc. The laboratory work is
supplemented by illustrated lectures on the construction and foundry
application of sofid, split and loose-piece 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: Notes prepared for class.

2'941, 2942, Machine Tool Laboratory. Given by lectures and
demonstrations. Includes laying out work, grinding tools, chipping cast
iron, pneumatic chipping and drilling, filing and fitting cast iron and
steel machine parts, alignment and babbitting of bearings, measuring
hardness of metals with sclerescope, drilling, reaming, counterboring
and tapping, grinding drills by hand and machine, belt lacing, soldering,
electric and oxy-acetylene welding. Instruction is also given in general
machine work, including centering straight and taper turning and fitting,
screw cutting, chucking, finishing, drilling, tapping, cylindrical grinding
plain and index milling and gear cutting.

2:061, Machine Tool Laboratory. Instruction in machine processes
and the use of hand tools is given by lectures and demonstrations, sup-
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plemented by notes and texthooks. Each student is assigned problems
involving laying out work, both hand and pneumatic chipping and drilling,
filing and fitting cast iron and steel parts, alignment and babbitting of
bearings, scraping machine slides, steam pipe fitting by hand and machine,
hardness tests of metals with scleroscope, tapping, grinding drills and
other tools by hand and machine; centering, squaring, straight and taper
turning and fitting, screw cutting, finishing and polishing, gear cutting,
mandrel making, hardening, tempering, grinding, and electric and oxy-
acetylene welding. Special attention is paid to cutting angles and adjust-
ments of cutting tools and cutting speeds for each material worked, The
machines used are engine lathe, centering machine, milling machine,
drilling machine and grinding machine. Texthook: Advanced Muchine
Work, Smith.

9962, Machine Tool Work. A continuation of 2'951. Includes
planing flat and angular surfaces, keys and keyways, tool making, harden-
ing and case hardening, oil and color tempering, grinding and lapping,
making taps, milling cutters and cylindrical gages. The machines used are
engine lathe, speed lathe, centering machine, milling machine, drilling
machine, planer, shaper, cylindrical, cutter, and surface grinding machines,
automatic gear cutting machine, gear shaper, thread milling machine and
broaching machine. Instruction is given in the use of gages for the stand-
ardization of machine parts, standard precision measuring machine,
contour measuring machine, lead test indicator and measuring with light
waves, Textbook: Advanced Machine Work, Smith.

2:96., Machine Tool Laboratory. Covers part of 2'951 including
instruction in mechanical processes, both hand and machine. Textbook:
Advanced Mackine Work, Smith,

2:061, Machine Tool Laboratory. Covers a small portion of 2'951.
Textbook: Advanced Machine Work, Sniith.

2:971., Machine Tool Laboratory. Covers a part of 2'951.

2:972, Machine Tool Laboratory. A continuation of 2071 and
includes boring, knurling, inside and outside screw cutting, cylindrical
grinding, eccentric turning, tool making such as making mandrels, taps,
hardening and tempering. Textbook: Advanced Machine Work, Smith.

208, Production Methods. Consists of a study of the production
methods used by leading industries, manufacturing machines and appliances
that are in general use such as electrical machinery, telephone apparatus,
sewing machines, uses of aluminum and aluminum alloys in machine
parts and appliances, die castings, pressed metal, tubing, pipe, pipe fittings
and valves, machine tools, clocks, watches, cash registers, firearms, phono-
graphs, radio apparatus, typewriters, conveyors, agricultural mac inery,
automotive construction. Estimating cost of production is considered.

2'981. Manufacturing Processes. Embraces methods of constructing
automobiles, trucks, busses and tractors. Includes methods of machining
automotive parts, such as cylinder blocks, pistons, connecting rods, crank-
shafts, camshafts, ball and roller bearings, axles, steering knuckles, drive
shaft, rear axle housings, differentials, flywheels, universal joints, clutches,
brake mechanisms, uses of carrier systems, unit and final assemblies such
as steering columns, rear axles, engines, chassis, radiators and bodies.

MINING, METALLURGY AND GEOLOGY

Miring 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 studies, and to train his
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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, Wz)rk in the department covers studies in mining,
ore-dressing, metallurgy, metallography and assaying, With these are
interwoven auxiliary courses in physics, chemistry, mineralogy, geology,
and in civil, mechanical and electrical engineering, All students in the
department follow the same studies for the first and second years; differ-
ences in the options become 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 elements of mining is, however, included, and options allow the
taking of lectures on geology and mineral deposits. Opportunity is offered
for advanced studies leading to the degrees of Master of Science and Doctor
of Science.

3'01. Mining Methods. Includes a study of prospecting and
exploring with applications of churn drilling, diamond drilling and magnetic
surveying; mineral land titles; explosives, mining development, rock
excavation, tunnelling and shaft sinking; support of ground and timbering;
mine equipment and operation embracing air compressing, hoisting,
drainage, ventilation, underground transport, shaft signaling, machine
drills, shoveling machines; and surface plant, including head frames,
aerial tramways and cableways. Textbook: Peele, Mining Engineers
Handbook.

3'02. Mining Methods. A continuation of 3'01 including the study
of such subjects indicated under 8'01 as have not been completed in the
first term; also, mine production with description of underground mining
methods and selection of the proper method; special types of mining, as:
coal mining, steam shovel mining, dredge operations on alluvial deposits,
hydraulic mining and petroleum, salt and sulphur wells.

3'03. Mining Economics. Embraces studies of mineral resources,
metals, fuels and non-metals; the economic effects of geographic situation
and of transportation facilities; sampling, selling and purchasing of ores,
fuels and other mineral products: inquiry into the principles of smelting
contracts. Textbook: Finlay, Cost of Mining.

3'04. Mining, Principles of. The principles and practice of mine
sampling and examination; the interpretation of data and the writing of
reports; inquiry into the risk factor in mining investments and its effect
on valuation; the principles controlling methods and extent of develop-
ment; the character of mechanical equipment; standardization, adminis-
tration, depreciation and depletion; also the consideration of health,
welfare, safety, and accident prevention, mining regulations and employers
liability insurance. Textbook: Hoover, Principles of Mining.

3'06. Mining, Elements of. Designed for students in metallurgy,
geology, chemical engineering and others who are interested in ores or
minerals, which may be the raw materials of their industries. The subjects
treated in the lectures are mining methods, including exploring, sampling,
development and production; mining equipment, as air compressors,
hoists, machine drills, underground and surface transportation; and laws
relating to mining. Textbook: Young, Elements of Mining,

3'061, 3'062, Mining Engineering, Advanced. Planned for graduate
students who have h:1 some experience in mining practice and mining
engineering, and who desire to do advanced work in some branch of the
subject not specifically covered by other courses scheduled. The student is
expected to make his own choice of the special division of the subject and
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of the allotment of time. The latter may be devoted variously to lectures,
conferences, assigned readings, library studies, drawings, computations
and written reports. In case a student elects to do work in a branch requir-
ing less than the 195 hours assigned, he may register for a shorter number
of hours under the same title,

3'08. Mining Practice. Given at the Summer Mining Camp at
Dover, N. J. Five days in the summer of 1925 will be spent in familiarizing
the students with processes and operations in mining, crushing and con-
centrating with visits to various mines in the vicinity.

‘09. Mining Law. The history, interpretation and application
of the United States mining law for graduate students who have had some
experience in the practice of mining engineering. Readings and discussions,
Textbook: Lindley, On Mines,

8101, 3'102. Mine Valuation. Interpretation of mine sampling,
estimates of ore reserves, design and estimates of cost of plant equipment,
determination of operating costs and valuation of the ore deposit. Given
by the case system and the time is devoted to lectures, conferences, assigned
readings, computations, and written reports. Designed for graduate
students who have a background of experience in mining practice.

3'12. Mining Economics, Advanced. The study and analysis of
the reports of mining companies with inquiry into the principles and
practice of cost accounting, the methods of treating depletion, deprecia-
tion, and obsolescence, and the incidents of federal income taxes, duties,
and tariffs,

321, Ore Dressing. The mechanical concentration of the mine
ore to separate the valuable minerals from the waste. The greater part
of the time is devoted to wet gravity concentration and flotation, including
crushing machinery, screens, classifiers, jigs, vanners, tables and flotation
machines. Amalgamation, pneumatic, electrostatic and other minor
processes are also discussed, as well as accessory apparatus, mill principles
and typical mill flow sheets, It is aimed to correlate the lectures with
322, Textbook: Richards' Textbook of Ore Dressing.

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

823. Ore Dressing. Lectures and labomtory; the lectures embody
the principles of wet gravity concentration, flotation, amalgamation and
magnetic separation. The most important crushing and concentrating
machines of interest to the metallurgists are treated briefly., The labora-
tory work covers three seven-hour periods for three weeks, and three
seminars of one hour; it is practically identical with that of 3'22 with
the exception that lack of time prevents the student from cleaning up his
%'odupts and preparing reports, Textbook: Richards' Textbook of Ore

ressing,

8-241, 3'242. Ore Dressing, Advanced. Somewhat variable in scope
and time allotment. Devoted to lectures, conferences and assigned readings
in continuation of 3'21,

3:251, 3'262. Theory and Practice of Flotation. Library readings,
conferences and laboratory work, going more deeply into the subject than
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is possible in undergraduate work, and dealing with special phases in
flotation such as study of reagents, selective flotation, and application to
oxidized ores,

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

3271, 3'2?2. Ore Dressing, Design. Design of flow-sheets and
lay-out of mills; usually includes a special problem of mill design to cover a
set of stated conditions.

§'31. Fire Assaying. One lecture, one recitation and one four-hour
laboratory exercise a week. In the lectures are discussed the sampling of
ores and bullion, the assaying of ores for gold, silver and lead, and of
bullions, soluticns, matters and miscellaneous furnace products, The fire
assay of copper, tin, mercury and platinum is briefly discussed.

Typical ores, bullions and solutious 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

Assagz’nﬁg.

‘32, Fire Assaying and Metallurgical Laboratory. A composite
subject; consisting of elementary work in fire assaying followed by brief
laboratory work in fire metallurgy.

Fire assaying covers only the assay of ores for silver, gold and lead,
The work in fire metallurgy includes the roasting of copper ores and the
refining of metallic copper. May not be given unless six or more apply.
Textbook: Bugbee, Fire Assaying.

3:381, 3'332. Fire Assaying, Advanced. The theory and practice
of fire assaying, which includes practice with works methods for gold and
silver; the fire assay for tin, mercury and members of the platinum group
of metals; also a certain amount of research.

‘41, Metallurgy: Copper, Lead, etc. The principles of the subject
are covered in thirty lectures. The remainder of the time is used in the
library and laboratories, The laboratory work, which so far as possible
is co-ordinated with the lectures, consists of various roasting, sintering,
smelting, and leaching tests followed by a discussion of the economic
application of the results obtained. Textbooks: IHofman and Hayward,
Metallurgy of Copper; Metallurgy of Lead.

3'411. Metallurgy: Copper, Lead, etc. The lectures are given
simultaneously with 3'41. The time for laboratory and library work is
somewhat shortened. Textbooks: Hofman and IHayward, Metallurgy of
Copper; Metallurgy of Lead.

3'412. Metallurgy: Copper, Lead, Zinc, etc. The lectures on copper
and lead are simultaneous with 3'41. In addition there are twenty lectures
covering zine, aluminum, fuels and refractories, The laboratory work is
confined to twenty-five hours. Textbooks: Hofman and Hayward, Metal-
lurgy of Copper; IHofman, Metallurgy of Lead; General Metallurgy, Zinc
and Cadmium.

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

3'43. Metallurgy: Iron and Steel. The physical and chemical
properties of iron, steel and alloy steels, and the production and treatment
of pig iron, cast iron, wrought iron, steel, etc. Stress is laid in the classroom
mainly on principles; the processes being given in outline and studied in
detail in assigned references to books and journals. The lectures are
supplemented by plant visits which are covered by subsequent reports
and seminars, Textbook: Stoughton, Metallurgy of Iron and Sieel.
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8481, 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,
Melallurgy of Iron and Steel.

81.3%. 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.

844, etallurgy: General, Zinc and Minor Metals. Covers in a
general manner the properties of metals and alloys, treats in detail fuels
and refractories, discusses the principles which govern pyro, hydro and
electro-metallurgical processes and considers typical metallurgical appa-
ratus. In zinc and minor metals the work gupplements that given in 3'412,
Textbook: Hofman, General Metallurgy, Zinc and Cadmium.

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

8'46. Metallurgy of Common Metals. Designed for engineering
students who do not expect to practice metallurgy as a profession. It
consists of three lectures per week and treats at varying lengths of iron
and steel, copper, lead, zinc, aluminum, antimony, tin and nickel. The
discussion covers sources, methods of extraction, physical properties of
metals, principal uses, origin and effect of impurities, refining, industrial
alloys, etc. Elective in third or fourth year.

8'501, 3'602. Metallurgy: Iron and Steel, Advanced, Class work,
conferences, plant visits and library work, aiming to supplement and to
give a more detailed knowledge of the subject than is possible in the
undergraduate courses.

8'611,3'612. Metallurgical Plant Design. Aims to make the student
conversant with some construction details of metallurgical plants. Involves
the fundamental calculations for a given problem, the study of detail
in working drawings, followed by the preparation of drawings of a plant
as a whole and of some of the apparatus in detail, together with a final
report.
3'621, 35622. General Metallurgy, Advanced. A combination of
class work, conference and reading, in which students who have had the
undergraduate work in general metallurgy can carry further their study
of the subject as a whole, or of several of its branches,

8581, 3'632. Non-Ferrous Metallurgy, Advanced. Designed for
graduate students who wish to make a detailed study of the metallurgy
of one or more of the non-ferrous metals. Latitude is allowed the student
in his choice of subject, as for instance, lead, copper, gold, silver, etc.

366, Metallurgical Plants. Drafting room, library and conference
work, Details of apparatus, plant arrangement and operations are studied
and presented at occasional seminars.

860, Plant Visits. Consists of one week spent in visiting metallur-
gical plants in New Jersey and Eastern Pennsylvania, Itis required of men
expecting to register for Metallurgy 341, 3'411, 343, or 3'431. They will
meet an instructor at a designated place about one week before the opening
of the fall term.

3'61. Metallography. Classroom and laboratory work. 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 bv
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mechanical stress and heat treatment, and the preparation of micro-
photographs, Textbooks: Desch, Metallography; Hoyt, Metallography.

8661, 3:'662. Metallography, Advanced. A combination of con-
ference, reading and laboratory work for students who have had under-
graduate work in metallography and wish for more detailed study in
separate branches of the work.

ARCHITECTURE
(Including the Division of Drawing. See page 209.)

Two professional options are offered by the Department: (1) Archi-
tecture, (2) Architectural Engineering. The graduates of each option are
equipped to assume their differing professional responsibilities entirely
independent of one another, though modern practice will frequently bring
them together with a better understanding of 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. It consequently has seemed fundamentally unsound
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

hilosophy of architecture, office practice, professional relations and
ectures on building construction. The more high' specialized subjects
pertaining to the distinctive characteristics of the two options are neces-
sarily taught setpa.rately.

In all professional work the methods of instruction are, so far as
%ossible, individual, Even in such subjects as Architectural History and

uropean 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 Freehand Drawing individual criticism and correction form to a very
large extent the basis of instruction.

As we believe that the function of the architectural school is to give
training in fundamentals, our efforts are concentrated upon imparting to
the student a very clear understanding of the general principles of the
subject, and upon training his powers of analysis and application. It is
believed undesirable, in fact dangerous, to spend too much time upon the
hampering limitations of ordinary practice before the student has acquired
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,

4012, Freehand Drawing, Elementary instruction in careful
observation and accurate sketching in pencil from simple models and
simple architectural details. Accuracy of proportion, simplicity of presen-
tation, and unity of the whole are emphasized.
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4021, 4'022. Freehand Drawing. A continuation of 4'012. Includes
drawing from the cast and architectural ornament in charcoal and in
wash; also quick sketching direct from the buman figure,

4'081,4'082, Freehand Drawing, A continuation of 4022. Drawing
fgml}i the nude, memory drawing, and direct pen-and-ink sketching from
the figure,

4'041, 4'042, Freehand Drawing. A continuation of 4'032. Drawing
ﬁ]-:m% the nude, memory drawing, and direct pen-and-ink sketching from
the figure.

4'061, 4'062. Freehand Drawing and Decorative Design. Advanced
work open only to students who have passed 4'042. The students make
life-size drawings from the nude, and study the principles of decorative
figure design. Also includes outdoor sketching from architectural subjects.

4'08. Graphics. The fundamental conceptions of orthographic
projections and fundamental problems on lines, planes and solids with
supplementary exercises in the application of the principles of descriptive
geometry to problems of an architectural nature. Given by short lectures
and individual classroom instruction. Textbook: Kenison and Bradley,
Descriptive Geometry.

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

4081, 4'082, Color, Theory and Exercises., Aims to familiarize
the student with the various theories of color, both scientific and eesthetic,
and to give him practice in the use of color. Given by lectures and exercises
in the nature of architectural design problems in which the dominating
interest is color.

4091, 4092. Color, Design and Application. A continuation of
4'081, 4'082, the problems being of a more advanced character,

4'11., Shades and Shadows, Planned to give the fundamental
knowledge necessary for casting the conventional shadows emp..yed in
architectural design. Given by means of drawing-room work in the nature
of test exercises based on textbook preparation. Covers the application
of descriptive geometry methods and also short methods of construction
useful in practice. Textbook: Notes on Shades and Shadows, H. W. Gardner.

4'12. Perspective. Lectures and drafting-room exercises, The
first part treats of the general theories of perspective and the methods
of revolved plan and perspactive plan. The latter part is devoted to
practical work involving variations, short cuts and office manipulations.

413. Perspective. Lectures and classroom exercises. Considera-
tion is given to the fundamental phenomena of appearance, the general
theory of conical projection and its application to perspective, the method
of revolved plan upon which all shorter methods are based, curves and
apparent distortion. The subject is continued with the study of direct
division, direct measurement, relations between lines and points in the
vanishing-point diagram, the cubic system, method of perspective plan,
and shadows. Textbook: Principles of Architectural Perspective, Lawrence.

420, Office Practice. Lectures and exercises in the drafting-room,
to illustrate the principles governing the making of working drawings,
details and specifications, Plans of executed work are examined and
discussed, and, wherever practicable, visits are made to the buildings
under discussion. The character and use of building materials are dis-
cussed, with special reference to their influence upon architectural Jdesign.
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.
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4'21., 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,

4'22. Office Practice. An analysis of working drawings and speci-
fications used in the construction of buildings, Plans and specifications
of a building under construction near Boston will be examined and dis-
cussed, frequent trips made to the building and written reports upon its
construction required. Sufficient drafting of plans and details will be
required to familiarize the students with the principles governing their
preparation.

4:23. Office Practice. (Elective.) Offered to studentsin Course IV,
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, specifications and
contracts; to students in other courses who desire instruction in the pre-
paration of working plans, ete.; and to special students upon the recom-
mendation of the head of the department. The character and scope of the
course will depend upon the qualification of the student or his object in
taking it. Arrangements as to schedule, etc., may be made with the
instructor in charge of the course.

4'241, 4242, Professional Relations. Designed to given an under-
standing of the professional character of the practice of architecture.
In it are discussed the personal, ethical, business and legal relations of
the architect with clients, builders, craftsmen, engineers, etc.,, with whom
he has to work in the practice of his profession; also the relations that
should exist between the architect, his professional organizations and the
community in which he lives, References are made to legal handbooks
upon the laws governing architecture and building, and to the various
documents that are issued by the American Institute of Architects. The
students are encouraged to take part in the discussions and to express
their personal opinions. Textbooks: Handbook of Professional Practice,
American Institute of Archilects; Law of Architecture and Building,
Clinton H. Blake, Jr.

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

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

4'321, 4'322. Theory of Architecture. A continuation of 4312,
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, 4'332. Theory of Architecture. A continuation of 4'322,

4'411, 4'412, Architectural History. A series of lectures, illustrated
by the stereopticon, covering the periods of Egyptian, Assyrian, Persian
Greek and Roman architecture. Supplemented by reference reading and
sketching.

4'421, 4'422, Architectural History. A continuation of 4'412 devoted
to the periods of Byzantine, Romanesque, Gothic and Renaissance archi-
tecture. Reference reading and sketching is required.

4'461, 4'462. European Civilization and Art. Rise of civilization
and of its westward expansion through the Mediterranean basin. The
racial, economic, religious and political elements in this development
are carefully traced, and upon the background thus gained the art of
each successive epoch is studied and general @sthetic 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
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sculpture. The lectures are very fully illustrated by lantern slides, supple-
mented by collections of photographs and by reference to the original
works and casts contained in the Boston Museum of Fine Arts, Text-
books: Breasted, Ancient Times; Tarbell, Greek Art.

4'471, 4'472. European Civilization and Art. A survey of the
civilization and art of the later Hellenic and Roman world is followed
by outlines of medieval history., Method and apparatus as in 4'462 of
which this forms a continuation. Textbook: Breasted, Ancient Times.,

4'481, 4482, European Civilization and Art. Modern painting:
a study of its development, problems, predominant influences, from the
Renaissance to the present time.

4'49, History of Renaissunce Art. A short consideration of its
relation with mediaeval art and its consecutive phases in architecture,
sculpture, and painting.

4'62. Philosophy of Architecture. A series of conferences in which
architecture is considered from a theoretical rather than an historical

oint of view. It serves to supplement the drafting-room instruction
in design in furnishing a résumé of the fundamental principles of archi-
tecture and its relationship to civilization and the other arts allied with
architecture,

4'61. Town Planning. Intended to acquaint the student with the
characteristic problems of the town planner, the purpose being to so equip
the architect that he may the better codperate with either engineer or
landscape architect, as well as to acquaint him with the history and devel-
opment of these arts. Lectures accompanied by reading and work at the
drafting board.

4'712, Design I. Given by means of individual instruction in the
drafting-room and by criticism of the student's work before the class.
In combination with the lectures in theory of architecture, the student
is made familiar with the elements of buildings derived from classic prec-
edent. It also serves to teach the student the principles and methods
of architectural drawing and rendering. Texthook: Esquie, Five Orders of
Architecture.

4'721, 4'722. Design II. A continuation of 4712 and includes the
beginning of the study of principles of architectural composition by means
of problems. Textbook: Gromort, Elements of Classic Architecture.

4'781, 4'732. Design III. A continuation of 4722, Extends the
instruction in the principles of architectural composition to buildings
of simple requirements and varied character. Includes making preliminary
sketches in a period of nine hours for a given program, developing these
sketches to a final result in a period of from four to five weeks, and also
sketeh problem exercises of twelve hours duration.

4'741, 4742, Design IV. A continuation of 4'732, the problems in
composition being more advanced. The system of preliminary sketches,
developed problems and sketch problems is continued. Includes the
preparation of the thesis required for the degree of Bachclor of Science in
Architecture.

4'761, 4'762. Design V. A continuation of 4'742 in methods, the
character of the problems being of an advanced naiure. Includes the
preparation of the thesis required for the degree of Master in Architecture,

4'781, 4'782. Planning Principles. Recognition that good planning
is based upon a logical relation of the parts of a building to one another is
the foundation upon which this subject rests. The demonstration by lecture
and in the drafting room will show that this principle applies equally well
to the small private house and to the complicated industrial plant.

4'80. Building Construction. Lectures and recitations planned to
give the student a general understanding of the different types of building
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construction, the typical forms of elementary structures, and some idea
of arrangements and proportions imposed by the use of different kinds
of material.

4'811. Constructive Design. Devoted to the methods of analysis
and computation required in elementary architectural construction, treating
of the theory of construction, loads, reactions, the design of beams, columns
and various details, a wooden roof truss, slow burning construction, Text-
book; Mimeo&mph Notes.

4'812, Constructive Design. A continuation of 4'811 including
simple steel framing, the plate girder, and the elements of design in rein-
forced concrete. Textbook: Mimeograph Notes.

4'90. Structural Drawing. Intended to supply the preliminary
knowledge of structural steel shapes and familiarity with the use of steel
handbooks necessary for the study of structural design, and to give some
practice in drawing, Some elementary computation on the properties
of sections is also included. Advantage is taken of opportunities to view
the work of the template and fabricating shops in one or more visits to a
structural steel plant. Typical shop drawings of a structural steel building
frame are made, including the details of a plate girder, Textbook: Mime-
ograph Notes.

4911, Structural Design. A consideration of fundamental problems
in structural design with emphasis on the analysis of such problems and
the adaptation to their solution of principles already acquired in the study
of mathematics and applied mechanics, Elementary forms in wood, cast
iron and steel are studied. Textbook: Mimeograph Notes.

4'912, Structural Design. A continuation of 4'911 including the
analysis and design of a wooden roof truss, Textboolk: Mimeograph Notes.

4'921, Structural Design. Problems in architectural construction,
including general steel framing, the design of plate and box girders, with
a careful analysis of the stresses in a shallow girder. Textbook: Mimeo-
graph Notes,

4'922, Structural Design. A continuation of 4'921 including a
heavy riveted truss and some consideration of wind resistance.

CHEMISTRY

Instruction in general Inorganic Chemistry is given to all students in
regular Courses except that of Architecture, throughout the first year,
The subject is designed not only to impart a knowledge of the principles of
the science and of the descriptive chemistry of the metallic and non-metallic
elements, but to constitute an introduction to scientific methods of experi-
mentation, observation and reasoning. Special effort is, therefore, made
to impress upon the student the importance of neatness, accuracy and
thouggtfulness in connection with his laboratory practice, and to point
out the value for later professional work in all courses of intelligent observa-
tion and ability to interpret the meaning of observed phenomena.

The instruction in chemical subjects is continued in the Courses in
Chemistry, Physics, Biology and Public Health and Geology, and in those
of Mining, Sanitary, Electrochemical and Chemical Engineering and in
Option 3 of the Course in Engineering Administration. It includes
Analytical, Theoretical, Organic and Industrial Chemistry, as well as
opportunity for elective courses in such specialized lines as gas, oil, air,
water, food, sugar and proximate technical analysis and metallography.
In all of these subjects classroom instruction is combined with laboratory
work, Students in the course in Chemistry devote, as a rule, more time
to these subjects than students in other courses, and their work is, accord-
ingly, somewhat more advanced.

Opportunities for research work under the direction of the instructors
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in the various branches enumerated above are unusually extensive, and
the general and special laboratories are well equipped for advanced work
of this character,

The aim throughout all the courses of chemical instruction is to teach
the student self-reliance, to inculcate habits of accurate thought and work,
and to afford a scientific education that will fit him to cope successfully
with new scientific and technical problems,

6:00. Chemistry (Entrance). For description see page 45.

501, 602, Chemistry. The fundamental principles of chemical
science and the descriptive chemistry of the more common elements and
their important compounds.

Those students who have elected Courses in which chemical subjects
are continued beyond the first year are given a laboratory course in syn-
thetic inorganic chemistry, while students taking the other Courses devote
their time to a study of certain special applications of chemistry to engi-
neering problems. Textbook: For the Chemical group: Blanchard and
Phelan, Synthetic Inorganic Chemistry. For the Ingineering group: Norris,
A Textbook of Inorganic Chemistry for Colleges.

6'06. Inorganic Chemistry. Aims to study in a comparative way the
physical and chemical properties of the elementary substances and their
more important compounds. Relationships indicated by the periodic system
and the elect omotive series are emphasized, and the effects which accom-
pany change in valence are discussed. Includes congideration of the
more important theories based upon recent investigations in inorganic
chemistry.

5'08. Preparation of Inorganic Compounds, Some of the interesting
compounds not usually mentioned in elementary courses on inorganic
chemistry are discussed and prepared. Considerable attention is paid to
Werner's Valence Theory and its adaptation to the electronic theory.
In the conferences, students report on the methods of preparing typical
substances and upon the theoretical aspects. Undergraduate students
will be permitted to take the subject, if they desire.

6:09. Theories and Applications of Catalysis. The lectures will
include a critical discussion of our present knowledge regarding the mech-
anism of catalysis and factors involved in the choice and use of catalysts
for industrial and laboratory processes. Details may be obtained by
consulting the instructor.

6'10. Qualitative Analysis. Intended to emphasize the prineiples
involved in chemical analysis, to broaden the student's knowledge of
inorganic chemistry, to develop deductive reasoning power and to give

ractice in manipulation. After a series of preliminary experiments,
illustrating principles and giving practice in writing equations, the student
is required to analyze unknown industrial products such as minerals, pig-
ments, slags and alloys. The student reports not only upon his qualitative
results, but also upon the proximate amounts of each element present.
Not only is the educational value of the course broad, but it serves as a
necessary introduction to the study of quantitative analysis, Textbooks:
Qualitative Analysis, A. A. Noyes; Analytical Chemistry, Veol. I, Tread-
well- Hall.

6101, Qualitative Analysis. Similar to 510 except for reduction
in the hours of laboratory exercise,

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

512. 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,
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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 applied to quantita-
tive analysis. Textbook: Quantitative Analysis, Talbot; Caleulations r;f
Analytical Chemistry, Hamilton and Simpson; Analytical Chemistry, Vol.
11, Treadwell- Hall,

6'121. Quantitative Analysis. Similar to 512 with slightly increased
time assignment.

6718. Quantitative Analysis. A continuation of 512 dealing with
gravimetric analysis, electrolytic and electrometric methods.

6181. Quantitative Analysis. Similar to 513 with slightly decreased
time assignment,

6'132. Quantitative Analysis. Abridgment of 513.

6'14. 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
analf'ses, 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,

6'16. 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.

6'17. Methods of Electrochemical Analysis. The theoretical and
practical applications of electrochemical analysis, including electrolytic
separations, conductometric and potentiometric determinations and some
electrolytic syntheses. Particular attention is paid to electrometric
titrations.

6'18. Advanced CQualitative Analysis. Includes the testing of
methods and procedures used in the detection of the less common elements,
such as tungsten, vanadium, molybdenum, palladium, cerium, ete., which
are not provided for in the usual schemes of qualitative analysis, Some
commercial products containing these rarer el]ements are analyzed and
particular attention paid to the interpretation of the results.

‘191, Chemical Literature. The purpose of the subject is to encour-
age the reading of current chemical literature in German and TFrench.
A textbook in German is used as a basis for most of the recitations and
particular attention is paid to the chemical meanings rather than to the
exact literal translation. Students are required to read current articles
in both French and German periodicals and malke reports on the chemistry
involved. Some practice is given in looking up chemical topics in the
literature,

6°192. Chemical Library Technique. Designed to acquaint the
student with the journals, books, patents, government reports, ete., which
are available #5 the chemist as sources of recorded chemical knowledge
and to teach him how to use them efficiently and effectively. In addition
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to the survey of the literature of general, inorganic, organie, theoretical
and industrial chemistry, instruction in modern library practice and
methods of abstracting and indexing will be offered, illustrated with
numerous practical problems to give opportunity for training in the actual
use of library facilities,

65:20. ater Supplies. Laboratory practice in the chemical examina-
tion of potable waters and of sewages; and lectures in which the methods
of analysis and the sanitacy significance of the results are discussed.
Texthook: Woodman and Norton, Air, Waler and Food.

521, Industrial Water Analysis. A study of the methods of selection
and treatment of water for industrial purposes, Special attention is given
to the analysis and treatment of | iler 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
¢ 14 Norton, Air, Water and Food,

6'26. Chemistry of Foods. Anintroduction 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.
Texthook: Woodman, Food Analysis.

6'261. Chemistry of Foods. Abridgment of 525

5'26. Food Analysis, Advanced, Illustrates the manter of attacking
the chemical problems arising in connection with State and municipal
food control. In addition to the laboratory practice, each student is
expected to present in conference a detailed written report concerning
some particular food material, its forms of adulteration and the most
rapid as well as systematic method of detecting them, accompanied by
actual figures obtained in the laboratory. Some attention is devoted
also to the system of food inspection and to a critical study of methods
of food analysis, Textbook: Woeodman, 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-
cyanins, and alkaloids will be considered, together with the chemical
reactions by which these substances are synthesized and the changes of *
composition which they undergo. The physicochemical phenomena of
osmotic pressure, of adsorption, of diffusion and of the colloidal conditiot
will be discussed. Catalysis, neutrality of cell contents, chemical codrdina-
tion, chlorophyll, h@moglobin, fertilizers, chemotherapy, chemical struc-
ture and pharmacological action, the proximate analysis of plant and
animal products, and the elements of toxicological analysis will also be
considered. Reports on assigned topics will be required.

5'29. Optical Methods. Standardization of saccharimeters by
quartz-plate readings; determinations of specific rotary power, double
polarization, the quotient of purity; and practice in the calculations of
optical analysis, with special referénce to the use of the polariscope and
refractometer as applied to sugars, starches, essential oils and the like.
Texthook: Rolfe, The Polariscope in the Laboratory.

5'30. Proximate 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 inves-
tigation, rather than merely to study the technique of analytical methods.

581, Gas Analysis. Considérs the qualitative and quantitative
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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.

6'32. Gas Analysis. The analysis of gases, with the use of methods
and apparatus which admit of a high degree of precision,

6'33. Study of War Gases. Embraces the manufacture and testing
of the different war gases and of absorbents therefor,

6'34, Engineering Chemistry. Designed to give the engineer an
insight into the chemistry involved in the production and use of illuminating
gas, alcohol, paper, ink, leather, rubber, animal, vegetable and mineral
oils, paints, varnishes, starch, sugar and explosives. See also G79, Text-
book: Rogers, Elements of Industrial Chemistry or Thorp, Outlines of
Industrial Chemistry.

6'36. Applied Chemistry. Properties, testing and applications of
paints, oils, varnishes, lubricants and wood preservatives, Alloys, bearing
metals, boiler scale and corrosion of metals are also discussed,

6'37. Chemistry of Road Materials. For civil engineers, dealing
with the applications and tests of bitimens, tars, oils, paints and chemi-
cals used in the preservation of roads and road structures, Textboolk:
Blanchard, Highway Engineers' Pocket Book.

6'38. Lubricating and Fuel Oil Testing. Covers the physical and
chemical testing of the mineral, animal, and vegetable oils, to determine
their applicability and safety, from the point of view of the user, the manu-
facturer and of the insurance underwriter. Distillation and other tests
are applied to the motor fuels. The means of detecting the adulteration
of different oils and their technology are also discussed., Texthool: Gill,
Handbook of Oil Analysis.

6'42. Special Methods. Use of the microscope, polariscope and
saccharimeter, refractometer, viscosimeter, turbidimeter, nitrometer and
precision centrifuge, and a study of their application to problems in tech-
nical practice. Neostvled Noles.

6°42. Metallography. The general methods used in e study of
alloys, the construction and interpretation of equilibrium diagrams “and
the relations between the constitution of alloys and their physical prop-
erties are considered. The iron-carbon diagram is studied in detail with
its application to the heat treatment and the use of steel, Textbooks:
Willtams, Metallography; Fay, Microscopic Examination of Steel,

. 6'421. Metallography. Similar to 542 but with less laboratory
time,

6'44. Heat Treatment and Metallography. Laboratory conferences
given in the graduate year and arranged to familiarize the student with the
applications of metallography to industrial problems.

i Organic Chemistry. (Brief Course.) For students who will
not pursue the study of organic chemistry further; includes a general
discussion of the most important facts in the chemistry of the compounds
of carbon, The typical methods of preparation and the chemical and
physical properties of the various classes of compounds are presented,
and a brief account is given of the source and technical preparation of
the simpler substances of commercial importance, Textbook: Moore,
Qutlines of Organic Chemistry.

6:601. Organic Chemistry., Lectures same as for 550 but includes
in acdition one conference-recifation hour per week,

6'61, 6'52. Organic Chemistry I. An extensive course in which the
general principles of crganic chemistry and the properties of important
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compounds receive thorough discussion. The lectures are fully illustrated
by experiments. Textbook: Norris, Principles of Organic Chemistry.

‘611, 6'5621. Organic Chemistry I. Closely associated with 5'61 and
552 and differing only in the greater emphasis placed upon compounds of
military importance,

6'?31, *632. Organic Chemistry II. For admission to this subject
students must have completed satisfactorily a year's work in organic
chemistry, The important principles of the science are emphasized from
a more mature point of view than is possible when the subject is approached
for the first time,

5'64, Organic Chemistry III. Primarily a graduate course, Sup-
plements the instruction received by students who have the equivalent
of Organic Chemistry 1. Important topics, varied from year to year, are
F{\resented in lectures accompanied by assigned reading and discussion.

exthook (recommended, but not required): Meyer and Jacobson, Lehrbuch,
Volume 11, part 3.

6'56. Organic Qualitative Analysis. A laboratory course for
advanced students in the use of systematic methods for the identification
of organic compounds, given in one or both terms. Textbook (recom-
mended, but not required): Mulliken, Identification of Pure Organic
Compounds.

5'66. Industrial Organic Chemistry. A comprehensi-= survey of
the industries in which organic chemistry is employed. The use ... chemical
literature in following the course of recent investigations will be considered.
Details may be obtained by consulting the instructor.

6'67. Powder and Explosives. The various types of propellent
powder are considered, their history, manufacture, properties testing and
manner of use. Initiators and commercial and military high explosives
are ¢! -ussed, particular emphasis being given ‘o their chemical reactions
and * ‘operties with reference to current theories of explosives.

«B71. Chemistry of Medicinal Products and Allied Topics. Brief
discussion of the physiological effects of representative compounds for
the purpose of aiding chemists and chemical engineers in exercising care
when handling toxic materials. The constitution and methods for preparing
important medicinal and pharmaceutical products will be described.
Given in summer session only.

6'681. Synthetic Methods in Organic Chemistry. Advanced Organic
Chemistry, a course in correlation designed to produce a familiarity with
the kinds of phenomena exhibited by organic compounds.

5'682. Chemistry of Dyes. Illustrated lectures on the organic
chemistry of the synthetic dyestuffs and their intermediates. Synthetic
methods, physical, chemical and tinctorial properties, structure, classifica-
tion, and the development of the color industry are systematically treated.

6583. Catalytic and Electrochemical Methods in Organic Chem-
istry. The experiments include the preparation of organic compounds to
illustrate most of the important types of catalysis, including oxidation,
hydrogenation, dehydration, hydration, dehydrogenation, chlorination,
polymerication, molecular decompositions, etc. Typical syntheses by the
use of the electric current will also be carried out, with emphasis on the
significance of factors such as the choice of electrodes, solvents, current
density, ete. Directions for the experiments will furnish a brief account
of the theorctical principles involved and the industrial significance of
the reactions. Given in Summer Session only.

65'69. Determination of Chemical Constitution for Organic Com-
pounds. Aided by numerous illustrative problems drawn from classic
researches, many of the more practical general methods for establishing
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the exact constitution of organic substances of previously undetermined
chemical structure are thoroughly discussed.

6'601, 65°602. Journal Meeting in Organic Chemistry. The instruct-
ing corps and graduate students in organic chemistry meet once a week
to discuss current publications,

6'61, 6612, 562, 6'622, 65'623. 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. éc) Ultimate analysis,
This gives drill in combustion and the method of Carius.

6'611, 6'613, 6'621. Organic Chemical Laboratory. Closely asso-
ciated with 561 and differs from it only in the emphasis laid upon com-
pounds of military value,

6'614, 6'624. Organic Chemical Laboratory. Laboratory practice
illustrating both synthetic and analytical organic chemical” methods,
accompanied by conferences for discussion of work,

6'616. Organic Chemical Laboratory. Laboratory practice based
upon theoretical instruction given in 550. The kind and quantity of
work is widely varied, according to the professional course which the
student is pursuing,

6681, b6'632. Advanced Organic Laboratory Practice. Special
methods. Synthesis. Includes catalytic reduction and dehydration,
triphenyl methyl, use of ultra violet, micro experiment, ete. Illustrates
princip])es discussed in 6'562, Questions are based on references to the
literature,

6'64. Recent Advances in Organic Chemistry. An informal dis-
cussion of the history of organic chemistry during the twentieth century,
particular attention being given to dominant tendencies in rescarch
and in theory.

6'661, b'662, Chemical Principles I. Only the more important
general principles of chemistry are considered, but these are treated with
great thorougLness. and are illustrated by applying them to a variety of
problems, which the students are required to sclve, These problems are
discussed in detail, the aim being to develop power to use the principles,
rather than merely to impart a knowledge of the phenomena, The topics
considered in the course are the pressure-volume relations of gases, the
kinetic theory, the energy relations of gases, the properties of solution
related to molal composition, the conduction of electricity in solutions,
the ionic theory, the mass-action law applied to the rate and equilibrium
of chemical changes, heterogeneous equilibrium from the phase-rule
standpoint, and thermochemistry, The laboratory course serves to empha-
size the principles of the subject, rather than to teach physicochemical
methods of measurement; and for this reason it is closely correlated with
the classroom work. The principles are, however, illustrated by the deter-
mination of physicochemical constants; for example, of vapor-density and
molecular-weight, vapor-pressure, freezing-point, transference-numbers,
conductivity and ionization, of rates of reaction, of the 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
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equilibrium, Texthook: Sherrill, Laboratory Experimenis on Physico-
Chemical Principles.

65'66. Chemical Principles. A continuation of 5652, conducted in
the same general way, The principles of electrochemistry and of ther-
modynamic chemistry are developed from the free-energy viewpoint,
The topics considered in electrochemistry are: the electromotive force of
voltaic cells and the separate electrode and liquid potentials which con-
stitute it; electrode-potentials in relation to the equilibrium of oxidation
and reduction reactions; electrolysis in relation to electromotive force;
and concentration and gas polarization, In thermodynamic chemistry
the free-energy decrease attending isothermal chemical changes, or the
maximum work obtainable from them, is considered in relation to the
equilibrium conditions of such changes; and from the effect of temperature
on free energy is derived its effect on chemical equilibrium, Textbooks:
Sherrill, Laboratory Experiments on Physico - Ckemical Principles,
Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principies.

6°671, 6'672. Chemical Principles. Open only to graduate students
from other colleges who have already taken a descriptive course in physical
chemistry, which is not accepted as the equivalent of 5'662. Especial
emphasis is placed on the practical application of principles, as illustrated
by problems, which the students are required to solve. The subject matter
corresponds to that described under 5651, 5652 and 566, but is adapted
to the more advanced viewpoint of the graduate student. Textbook:
Noves and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

6'68, 6681, Thermochemistry and Chemical Equilibrium. The
more important principles of physical chemistry. The topics considered
are the pressure-volume relations of gases, solutions, elements of thermo-
chemistry, the phase rule, the mass-action law applied to homogeneous
and heterogeneous equilibria, the effect of pressure and of temperature on
chemical equilibria, the elements of electrochemistry and the energy
obtainable from chemical change. These principles are illustrated and
emphasized by numerous problems,

5'69. Colloidal Chemistry. The behavior and properties of substances
in the colloidal state are considered in relation to the surface effects upon
which they largely depend. The topics discussed are surface tension,
adsorption, contact catalysis, Brownian movement, and methods of
preparation and properties of disperse systems, such as foams, emulsions,
suspensions, colloidal solutions and gels. The lectures are illustrated by
experiments. For general outside reading, which is required, specific
assignments are given to standard textbooks, and to the current chemical
literature for special topics.

701, 6:702, The Logic of Scientific Inquiry, The seminar is
devoted to a discussion of the methods which are used in making an inquiry
into the phenomena of nature, to a discussion of the uses of reasoning and
of the relations between logic and experiment, Members of the group are
admitted to the course after consultation with the instructor in charge.

6°T1. Physical Chemistry Seminar. The classes are of an informal
nature and include discussion of the assigned reading. Many topics are
brought up to date by assignments in the current literature. Certain topics
chosen entirely outside of the text are considered in relation to physical
chemistry as a whole. The subject is given only in case a sufficient number
of students apply in time to arrange for it. Not given in 1926-27. Text-
book: Taylor, Trealise on Physical Chemisiry.

6721, 6°722. Thermodynamics and Chemistry. Mainly for students
taking physical chemistry as a major. A good command of elementary
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physical chemistry pre-supposed. The laws of thermodynamics are
applied to develop equations for the treatment of chemical reactions, and
of equilibria in chemical systems. Especial attention is drawn to Maxwell's
relations and to the Gibbs' chemical potential. Considerable practice is
given in the manipulation and interpretation of the differential equations.
Textbook: MacDougall, Thermodynamics and Chemistry.

6731, Thermodynamics I: Free Energy. The thermodynamics of
chemical reactions is presented from the free-energy viewpoint. Definite
problems serve as a busis for discussion, and the equilibrium constants of
chemical reactions calculated at different temperatures. Textbook: Lewis
and Randall, Thermodynamics and the Free Energy of Chemical Substances.

6:732. Thermodynamics II: General Theory. The principal general
equations of thermodynamics from the entropy point of view are devel-
oped. The aim throughout is to emphasize the fundamental and general
aspects of thermodynamics.

6741, 6°742. Kinetic Theory of Gases, Liquids and Solids. Those
ideas and theories are discussed which scek to account for the physical
properties of substances from a kinetic point of view. Given every alter-
nate year. (Will be offered in 1927-28.) Tixtbook: J. H. Jeans, Dynamic
Theory of Gases.

6°76. Atomic Structure. The indications concerning the nature of
the atom, shown by researches in radiation, radioactivity and allied fields
are outlined in an essentially non-mathematical manner,

6761, 65:762. Sub-Atomic Chemistry. Extends throughout the year
and considers the structure of the atom and the classification of the
physical and chemical properties of substances in terms of atomie structure.

*771, 6°772. Conference on Physical Chemistry. The investiga-
tions in progress in the Research Laboratory of Physical Chemistry,
and the current literature in physical chemistry, are presented and dis-
cussed by students and members of the laboratory staff.

6'78. Thermodynamics of Binary Mixtures. Considers not only the
theoretical and experimental aspects of binary mixtures, but also certain
other selected ﬁelc{; in thermodynamics, including the construction of the
Gibbs surfaces for pure substances and their binary mixtures; gas ther-
mometry; thermomolecular pressure.

6°79. Radiation Chemistry. Lectures. The quantum theory is
presented from the point of view of the chemist. It is used as a basis to
describe the mechanism of photochemical reactions and other related
chemical facts. References: Andrade, The Structure of the Atom; Somimer-
feld, A.:'omic Structure and Spectral Lines; Bulletins of the National Research
Council.

6°801. General Chemistry. Lectures on the fundamentals of
inorganic chemistry, dealing with matter and energy, physical and chemical
change, mixtures and pure substances, laws of combination, molecular
and atomic theory, typical elements, factors influencing the velocity of
chemical change, exothermal and endothermal changes, kinetic-molecular
theory of matter, Avogadro’s hypothesis, chemical equilibrium, theory
of solutions, relations between chemical and physical properties, nitrogen
fixation, industrial applications of chemistry important for the under-
standing of the manufacture and functioning of explosives.

6'802. General Chemistry. A special course in organic chemistry,
for Ordnance Officers of the regular army, designed to provide a theoretical
background for 5°57.

6'81. Explosives Laboratory. To accompany 5.801 and 5°802.
Exercises in general inorganic and organic chemistry and in the prepara-
tion and testing of explosive substances. Analysis of black powder
and smokeless powder, preparation of picric acid, TNT, tetryl, etc., heat-
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test, etc. One or two afternoons will be devoted to practical experiments
on the force of explosives, their sensitiveness to shock. The subject famil-
iarizes the student officers with the chemical and physical properties of
explosives and with the methods by which the properties are examined.

5'82. Physical Chemistry. Elementary work in which special
emphasis is placed upon selected topics in physical chemistry which are of
interest to engineers; such as the application of X-.rays to crystalline
Stl;uct‘.ure, Metallography. Textbook: Millard, Physical Chemistry for
Colleges.

§'83. Elements of Chemical Theory., (A brief course for biological
students.) Rather than to present a mass of detail, the primar; aim is
to present the fundamental concepts and principles of physical ¢ emistry
so as to enable the student to gather and to interpret further needed
material, by intelligent self-study. Certain special topics, however, are
discussed in detail: such as the numerical solution of physical-chemical
equations, criteria for detecting chemical change, hydrogen electrode
and indicator applications and the Donnan Equilibrium. Notation of
the differential calculus will be used without requiring technical skill in
the use of mathematics.

684, Quantum Theory Applications. The historical development
and applications of the quantum theory to problems in physics and chem-
istry. aterial for discussion will be taken from the text named below,
supplemented by various articles and monographs, Given in alternate
years (not offered in 1926-27). Textbooks: Sommerfeld's Atomic Structure
and Spectral Lines, Crowther's Ions, Electrons and Ionizing Radiations.

6'86. Theory of Solutions. A study of recent attempts to relate the
properties of solutions to those of the components with special emphasis on
solutions of strong electrolytes.

591, Organic Physical Chemistry, Lectures and discussions on
the application of physical measurement to problems in Organic Chemistry.

E‘BS. History of Chemistry. An historical study of the development
of the science and of the life and work of the great men who have contributed
to this development. The student is required to do extensive reading and
to make reports upon the details of classic investigations.

5'96. Research Problem and Thesis. The laboratory problems
assigned are of the nature of minor researches, which are intended to give
the student an opportunity to test his ability to do work of an original
character. In connection with this work carefully written reports are
required for the journal literature relating to the topic in hand, and a
formal record of results obtained in the laboratory must be presented for
acceptance. The student may select a problem in inorganic, organic or
physical chemistry, as he may prefer.

5'96. Thesis Reports. Classroom exercises at which students are
required to report upon the progress of the investigations upon which their
theses are to be based. These reports are subject to criticism and suggestion
from members of the class an of the instructing staff.

598. Research. The research required as a part of the requirem.=nts
for any of the advanced degrees may be taken in any of the following
divisions of the Department: inorganic, physical, organic, or applied
chemistry.

5991, 5:992. Research Conferences in Physical and Organic Chem-~
istry. The investigations in progress in the department are presented for
discussion.

ELECTRICAL ENGINEERING

The instruction in Electrical Engineering aims to give a foundation
in those principles of electricity and magnetism upon which rest the
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development and the advancement of the electrical arts. Cobdrdinated
with this instruction in the theory of electricity and magnetism, and
enforcing it, are courses on the larger problems of engineering, together
with the work in the laboratories, embracing a study of the instruments,
methods, and plant used in modern electrical engineering practice, special
emphasis being laid on a study of sources of error, economy of time, and
precision of results,

The unusually extensive equipment of the Augustus Lowell Labora-
tory of Electrical Engineering maEes 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. );‘Re latter opportunities are enhanced by the
large libraries and research laboratories of the Department,

Excursions to important industrial works with which the vicinity of
Boston abounds keep the students in touch with present practice in
electrical engineering,

In Course VI-A the instruction and experience in shop processes and
shop management are added to the scientific instruction of Course VI.

The Option in Electrical Communication is exhibited on page 72.

6'00. Principles of Electrical Engineering (Electric, Dielectric and
Magnetic Circuits). Recitations and problems. Fundamental concepts of
electrical engineering and the laws of the electric, dielectric and magnetic
circuits. Textbook: Timbie and Bush, Principles of Electrical Engineering.

01, Principles of Electrical Engineering (Direct-Current Machinery
and the Preliminary Work of Alternating Currents). Recitations and
supervised problem work, Principles underlying the construction and
performance of direct-current machinery, Alternating currents including
vector representation and the use of complex quantities, efiective values,
power, non-sinusoidal waves and series circuits. Textbooks: Langsdorf,
Principles of Direct-Current Machines; Lawrence, Principles of Alternating
Currents; Lyon, Problems in Eleclrical Engineering,

6'02. Principles of Electrical Engineering (Continuation of Alter-
nating Currents, Alternating-Current Machinery). Recitations and super-
visad problem work. Continuation of single-phase alternating currents,
polyphase alternating currents, transformer and preliminary work on
alternator. Textbooks: Lawrence, Principles of Alternating Currents;
Lyon, Problems in Electrical Engineering; Lawrence, Principles of Aller-
nating-Current  Machinery; Lyon, Problems in Alternating-Current
Machinery.

6'08. Principles of Electrical Engineering (Continuation of Alter-
nating Current Machinery, Electrostatic Circuit), Recitation and super-
vised problem work. Discussion of the different types of alternating-
current machinery for the generation and distribution of power, Last
five weeks: principles of electric power transmission and distribution.
Recitations and supervised problem work, General statement of problem,
statistics, caleulation of line constants, and solution of short line problems,
Textbooks: Lawrence, Principles of Alternating-Current Machinery; Lyon,
Problems in  Alternating-Current’. Machinery; Woodruff, Principles of
Electric Power Transmission and Distribution.

6'04. Principles of Electrical Engineering (Electric Power Trans-
mission and Distribution). Recitations and supervised problem work.
Skin effect, corona, insulator stresses, and insulation breakdown, hyper-
bolic function solution of long line problems, graphical methods, circle
diagrams, inductive interference, transients, system stahility, solution
of networks. Textbook: Woodrufl's Principles of Electric Power Trans-
mission and Distribution,
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6'06. Principles of Electrical Engineering (Electric and Magnetic
Circuits). Recitations and supervised problem work. Fundamental con-
cepts of electrical engineering and the laws of electric and magnetic circuits.
Textbook: Timbie and Bush, Principles of Eleclrical Engineering.

6'07. Principles of Electrical Engineering (Direct-Current Machin-
ery and Alternating Currents). Recitations and supervised problem work,
Principles underlying the construction and performance of direct-current
machinery, and an introduction to the theory of alternating currents.
Textbooks: Langsdorf, Principles of Direct-Current Machinery; K. R.
Lawrence, Principles of Alternating Currents; W. V. Lyon, Problems in
Electrical Engineering,

608, Principles of Electrical Engineering (Alternating-Currents and
Alternating Current Transformer). Recitations and supervised problem
work. Theory of single and polyphase alternating currents and of the
alternating current transformer, Textbooks: K. K. Lawrence, Principles
of Alternating Currents and Principles of Alternating-Current Machinery;
W. V. Lyon, Problems in Electrical Engineering and Problems in Aller-
nating-Current Machinery.

6'00. Principles of Electrical Engineering (Alternating-Current
Machinery and Electric Transmission). Recitations and supervised
problem work. Continued study of alternating-current machinery and
problems involving local distribution net work carrying heavy currents.

6'101. Principles of Electrical Engineering (Electric and Magnetic
Circuits). First half of 6:00, given at works of codperating company.

6:102. Principles of Electrical Engineering (Magnetic and Dielectric
Circuits) Direct Current Machines. Last part of 6'00 and first part of
6:01.

6'103. Principles of Electrical Engineering (Direct-Current Machin-
ery). Last part of 6'01. Given at works of codperating company.

6'104. Principles of Electrical Engineering (Direct-Current Machines
and Principles of Alternating Currents). Similar to 6'02.

6'106. Principles of Electrical Engineering (Alternating-Current
Principles). First part of 6:03. Given at works of codperating company.

6'106. Principles of Electrical Engineering (Alternating Current
Machines, Transmission). Last half of 603 and first half of 6'04,

6:107. Principles of Electrical Engineering (Transmission). Last
half of 6:04. Given at the works of the codperating company.

6'111. Principles of Electrical Engineering (Electric, Dielectric and
Magnetic Circuits). Similar to 6°00. Textbook: Timbie and Bush,
Principles of Electrical Engineering.

6:112. Principles of Electrical Engineering (Direct Current Machines.)
First part of 601, Given at the works of codperating company.

6'118 3'1131. Principles of Electrical Engineering (Direct-Current
Machines and Principles of Alternating Currents). Last part of 6'01 and
first part of 602,

6'114. Principles of Electrical Engineering (Transformers)., Last
part of 6'02 and first part of 6'03. Given at the works of codperating
L'Ul]}]?(!.ll}'.

6'116. Principles of Electrical Engineering (Alternating Current
Machines). Last part of 603,

6'116. Principles of Electrical Engineering (Transmission). First
part of 6'04. Given at the works of the codperating company.

6'117. Principles of Electrical Engineering (Transmission, Electric
Circuits), Last part of 6'04 and first part of 6:511.

6'20. Power Transmission Equipment. Construction and character-
istics of the equipment employed in the transmission of electric power
and application to transmission line design,
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6'21. Industrial Applications of Electric Power. ILectures on electric
motor drive, electric lighting and electric heating in industrial plants and
for industrial purposes. Problems involve handling of materials and
machining of metals, with consideration of duty cycles and economics of
motorization.

6'221, Central Stations. Lectures dealing with the theoretical
electrical principles and economic considerations influencing the generation
of electric power. The generating station is studied as regards influence
of bus layout and reactor location on synchronizing power, limitation of
short circuit currents, maintenance of bus voltage and transfer of power
under normal operating conditions; the operation of synchronous machinery
under short circuit conditions; principles of relay selection and applications
for generating stations; factors influencing selection of electrical equipment.

6'222. Central Station Design. Lectures dealing with thermal
principles and economic considerations influencing the generation of
electric power, The generating station is studied with regard to those
factors which influence the energy consumption per unit of electrical
energy output; the layout and calculation of heat balance and flow dia-
grams; the economic considerations affecting the selection of site and
machinery and arrangement of plant; the physical layout of the electrical
bay, turbine plant and boiler plant; the layout and design of the cell
structure for the electrical equipment; study of load curves; and analysis
of the cost of electric energy and studies of rate schedules.

6:28. Electrical Equipment of Buildings. Lectures on the design of
electric wiring, lighting and elevator systems for buildings. Textbook:
Cook, Interior Wiring.

624, Electric iailways. An introductory course of lectures and
recitations covering the application of electric power to local and trunk
line transportation. Essential calculations are made, such as speed-time
curves, energy consumption and simple distribution layouts. Various
systems, service requirements and existing electrifications are also dis-
cussed from economic and engineering viewpoints.

6261, Electric Machinery Design. Direct-current machines and
alternating-current transformers. Materials of construction, methods of
construction, and the influence of the various factors of design on manu-
facture and operation of machines are considered.

6'262. Electric Machinery Design. Design of synchronous and
induction machinery, primarily a continuation of 6'251 but also complete
within the term.

6:27. Illumination. Lectures and discussions, dealing with pro-
duction, measurement and utilization of light together with a survey of
the bearing of lighting on industrial production, sanitation and factory
welfare, industrial codes, street lighting and headlighting. Textbook:
Cady and Dales, Illuminating Engineering,

6'281, Principles of Wire Communication. The problem of trans-
mission over long lines with distributed constants in the steady state,
including composite and loaded lines. Exchange area and toll transmission,
repeaters, balancing networks, elementary filters and carrier telephony.

6'282. Principles of Radio Communication. Elementary theory
underlying radio-communication. Circuits under free and forced vibra-
tions are discussed with special emphasis upon their applications to radio.
High-frequency power sources are described and some attention is given
to the thermionic or triode oscillator as a source. Detection and amplifica-
tion by present methods are studied in some detail. Some time is spent
on general applications of thermionic tubes.

6'29. Storage Batteries. Theory, construction, care and application
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of storage batteries. Fifteen lectures. Given in one term of fourth year if
applied for by six or more students,

6:301. Principles of Electrical Communication. Principal systems
of telephony in practical use with reference to the principles and modes of
operation. Steady state transmiziion over lines with uniformly distributed
coefficients.

6'302. Principles of Electrical Communication. Intended to famil-
jarize the student with the fundamental problems of telegraphic and
radio-communication. Covers in a general way the behavior of various
types of telegraph circuits such as the simplex, duplex, diplex, multiplex
and composite. Emphasis is placed upon the behavior of elementary
circuits in the transient state with special reference to the conditions met
with in signalling. Tt covers in an elementary way the radio-transmitting
set, its purpose and operation, and the receiving set, its purpose and
operation. Some time is spent on general elementary net-work theory
and upor electrostatics and systems of electrical units as a preparation
for the more advanced subjects to follow.

6'311. Principles of Electrical Communication, General treatment
of the principles of ionic conduction in gases and in vacua. A comprehensive
study is made of the characteristics of thermionic tubes and of gaseous
conduction tubes in use today with special emphasis upon their engineering
applications and limitations as circuit elements.

6'312. Principles of Electrical Communication. Alternating-current
steady state transmission over uniform unloaded, loaded and composite
lines: reflections; exchange area and toll transmission, repeaters, balancing
networks, elementary filters and carrier telephony.

6'32. Principles of Electrical Communication. The general circuit
theory as related to radio. Some time is spent in the discussion of high-
frequency sources which is followed by a discussion of antennae and
radiation as related to electric wave propagation, Amplification and
detection are treated in continuation of the studies in 6'311. The theory
of radio measurements is discussed.

6'331, 6'332. Communication Electrical Laboratory. Offers prob-
lems in the manipulation and study of various apparatus with a view to
intimately associating the theoretical deductions with actual measured
data, Among other things, it includes measurements on artificial lines and
cables, and the determination of transmission equivalents of metworks,
measurements on filters, as well as on thermionic and gaseous conduction
tubes, also radio-frequency measurements of resistance, inductance and
capacitance extending to networks, Textbook: Communication Laboratory
Notes, Bowles.

8'341. Electrical Communications, Principles of. Equivalent of
6302 and first part of 6'311.

6:361. Electrical Communications, Principles of. TFirst part of
6:302.

6'362. Electrical Communications, Principles of. Remainder of
6:302, part of 6:311.

6'40. Elements of Electrical Engineering. Recitations and problems,
Applications of the general principles of the electric and magnetic circuit
to the generation, distribution and utilization of direct and alternating-
current power. Textbook: Hudson, Engineering Electricity.

641, Elements of Electrical Engineering. Recitations and problems.
Applications of the general principles of the electric and magnetic circuit
to the generation, distribution and utilization of direct and alternating-
current power. Textbook: Hudson, Engineering Electricity.

6'42. Elements of Electrical Engineering. Recitations and problems,
Applications of the general principles of the electric and magnetic circuit
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to the generation, distribution and utilization of direct and alternating-
current power with special reference to ordnance service. Texthook:
Hudson, Ergmeenng Electricity.

6'43. Generaticn and Distribution of Electric Energy. Lectures
and problems dealing with the thermal, economic and electric principles
of electric generating stations, the electric principles and economic consid-
erations affecting the distribution of electric energy and an analysis of the
cost of electric energir‘

644, Electric Transmission and Distribution of Energy. Lectures
and problems relative to an analysis of the electric circuit and the theo-
retical principles and economic considerations influencing the transmission
and distribution of electric energy.

646, Alternating Currents and Alternating-Current Machinery.
Prmca:j)les of alternating currents and alternating-current machinery with
special reference to mechanical and naval problems. Given especially for
students in Course XIII-A and adjusted each year to meet the require-
ments of these students. Textbook: Electrical Engineering (1925) C. V.
Christie, Reference Book; A Course in Eleclrical Engineering, Vol. I1I,
C. L. Dawes.

6'46. Industrial Applications of Electric Power. Similar in material
to 6°21, but with considerably less outside preparation required.

6'47. Central Stations. Lectures and problems dealing with the
thermal, economic and electric principles of steam electric generating
stations and the electric principles and layout of hydro-electric generating
stations,

6601, 6'602. Electrical Engineering Seminar. A series of papers
and conferences of the junior instructing staff and of students who are
candidates for advanced degrees in electrical engineering, held for the
purpose of rev:ewmg the development of the arts and sciences relating
to electrical engineering, and study:ng the trend of their advancement
and particularly the effect of scientific research.

uch attention is given to the reactions observable between scientific
discoveries and the practice of design, manufacture, operation and manage-
ment and also the reactions observable between scientific and social
development.

A collateral object of the subject is to impress upon the members of
the seminar the most effective methods of collecting, analyzing, and pre-
senting data and conclusions in a comprehensive technical subject.

6:611, 6'612. Electric Circuits. A graduate subject concerned
chiefly with the transmission and control of power, Networks and long
lines in the steady state are treated principally by circle diagrams, The
effect of unbalance is analyzed by the symmetrical phase component
method. A study is made of the maintenance of synchronism in a large
network during system disturbances, particularly with regard to the char-
acteristics of connected machines, Travelling waves on lines, overvoltage
due to surges, the reflections at junctions and terminals are treated.

6621, 6'622. Alternating-Current Machinery. Deals with the
analysis of the performance of alternating-current machinery under balanced
and unbalanced conditions both in the steady and transient state,

6'631, 6:632. Organization and Administration of Public Service
Compa.mas. The instruction consists of lectures running through the
year associated with a large amount of reading, studying of financial and
operating statistics and forms of organization, and further associated
with written dissertations by the students on important topics. The
subject is introduced with a discussion of characteristics of corporations,
thetr utility to society and the reasons for adopting this form of organiza-
tion for public service companies, The remainder of the subject deals




CATALOGUE 1756

with the general problems of the public service companies of various
classes, including their best internal organization; the comparative features
of operating companies and holding companies; the financial conditions
in public service companies compared with those in ordinary businesses
with which the general public is more familiar, In the latter particular
attention is given to the relations of assets; the turnover of capital, risks
in the business, and available rewards to owners and employees. Other
features dealt with are the rates of charge for service, valuation of property
limitations on rate of return to capital, the relation of financial reserves
to investment in plant, the influence of the character of the organization
and its personnel on economics of operation, on excellence and reliability
of service. The duties of public utility companies to the work and the
public relations considered generally are included.

The intention is to give the students a sound knowledge of the char-
acteristics, the place held in the national life and the public relations of
public service companies, to the extent needed by electrical engineers and
others who have to do with engineering and administration in association
with public service companies,

i'641, 6'642, Power Stations and Distribution Systems. Lec-
tures dealing with the theoretical principles and economic considerations
relating to electric power generating stations and distribution systems.
The generating and distributing systems are studied as regards limitation
of short circuit currents, maintenance of voltage and stability; general
theoties and caleulation of short circuit currents; the control and transfer
of power under normal operating conditions as influenced by the bus
laycut of the generating station and sub stations and the electrical layout
of the system; principles of relay characteristics and their selection and
application; secondary distributing networks; commercial economy of
high pressure steam, reheating, regeneration and the use of mercury vapor
and steam in conjunction; feed water heating for maximum thermal
economy; layout and caleulation of heat balances; considerations influenc-
ing station economy,

The theoretical work is supplemented by studies of electric power
generating station and distribution system practice with regard to physical
layout of the electrical bay of the generating station with three phase and
isolated phase arrangement; indoor switching and transforming sub-
stations, and outdoor switching and transforming substations; layout
anel design of cell structure for electrical equipment; layout of turbine
and boiler plant,

6'661, 6'662. Railroad Electric Traction, Aims to give thorough
technical grounding in the fundamentals of railroad electric traction,
with sufficient economic background to insure an appreciation of trans-
portation in general and electrification in particular. Instruction is given
by lectures and discussions designed to supplement the test, Stress is
laid on current developments at home and abroad.

The subject covers the equipment, operation and mechanical design
of rollny stock; energy consumption and economy; study of distribution
systeitis; preliminary estimates and proposition work involving the applica-
tion of the principles discussed throughout the year. Specialized details
of design are necessarily omitted.

6'661, 6'662. Principles of Electrical Communication. The first
term covers the theory of electric filters, their design and application.
Some time is spent introducing the subject in order to emphasize general
network theory and to show the relation of such filters to their parallels
in acoustics and optics,

The second term covers the more advanced study of electron tubes
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and their associations with electric circuits and apparatus, Emphasis is
placed upon the graphical solution of certain typical problems,

6'67. Dlumination., Reading and discussion of advanced problems
in illumination.

6'68. Operational Calculus, A study of circuits by means of the
Heaviside Operational Calculus with particular application to the problem
of traveling waves on transmission lines, their attenuation, distortion,
reflection and refraction,

6'691. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'511.

6:692. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6:511,

6:693. Principles of Electrical Engineering (Electric Circuits.)
A graduate subject covering the first part of 6'512; given at the works of
the codperating company.

6'694. Principles of Electrical Engineering (Electric Circuits).
A graduate subject completing the last part of 6'512,

6'601. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6:511. Given at works of
cobperating company,

6'602. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6'511, Given at the works
of the codperating company.

6'603. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'512,

'‘61. Gaseous Conduction, Arcs, sparks, and glow discharges.
A study of the theory of gaseous conduction in relation to electrical engi-
neering problems, Insulator flashovers, corona, arc rectifiers and allied
matters.

6'621. Advanced Alternating Currents. A study of network solu-
tions in the steady state, Unbalanced circuits by the method of symmetrical
phase coordinates, The introduction and effect of harmonies with particular
reference to the harmonics caused by transformers. A comprehensive
treatment by graphical methods of transmission systems, particularly
in the steady state,

6'622. Advanced Alternating Current Machinery. Study of alter-
nating current machinery under unbalanced conditions in the steady
state, particularly by the method of symmetrical phase coérdinates.
The behavior of alternating current generators, synchronous motors,
induction motors, transformers and various special machines, such as
phase balancers, operating in a system in which the voltages are unbalanced.
The distribution of flux and its effect on harmonics, The behavior of
synchronous and induction machinery under sudden changes of terminal
conditions, especially short circuits. Symmetrical three-phase short
circuit will be treated specifically.

6'69, Transients in Power Systems. Analysis of transients in
lumped circuits and waves on lines with distributed constants. The opera-
tional method of attack as originally introduced by Heaviside will also be
applied as far as it is available in the engineering literature on the subject
when the course is given. The problem of the maintenance of synchronism
in systems during system disturbances, and the behavior of machines
connected to the system will be treated. The behavior of machines in
connection with large transmission networks will be analyzed by means
of circle diagrams and other graphical and analytical methods.

670, 6'71, 6'7T2. [Electrical Engineering Laboratory. Study of tech-
nical electrical measurements and dynamo-electric machinery. "For pur-
poses of administration, the work is divided into two parts: (a) Technical
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Electrical Measurements, — The work in technical electrical measurements
consists of seven exercises in the first term of the third year, seven in the
second term of the third year and three in the first term of the fourth year.
Particular attention is given to tests to determine the character and behav-
jor of the materials of electrical engineering under various circumstances
and to the study of electrical measuring instruments. The laboratory
exercises are supplemented by a series of conferences in which the general
subject of technical electrical measurements is discussed, (b)) Dynamo-
Electric Machinery, — The work in dynamo electric machinery consists
of seven exercises in the first term of the third year, seven in the second
term of the third year and eleven in the first term of the fourth year. The
tests in the third year include the determination of the characteristics,
efficiency, regulation, and heating of direct-current machinery and trans-
formers. In the fourth year tests for efficiency, heating, regulation and
the like are made on alternating-current machines. The laboratory exer-
cises are supplemented by conferences. Preliminary reports prepared in
the classroom at specially assigned hours are submitted by students before
performing each experiment in the laboratory. Textbooks: (a) Laws,
Electrical Measurements; Special Directions for Measurements Division.
(b) Instructions for Students in Electrical Engineering Laboratory, Fifth
Edition, 1926; Ricker and Tucker, Electrical Engineering Laboratory
Experiments.

6'73. Electrical Testing, Advanced. Opportunity is offered to
advanced students to obtain additional training in electrical testing through
the dsolution of special problems selected to meet the needs of the individual
student.

6:74. Electrical Engineering Laboratory. The work is laid out in
accordance with the needs of the individual student. It covers a variety
of special problems on direct- and alternating-current machinery and
transformers. Students are permitted to work out, if they choose, original
problems approved by the instructor in charge.

675, 6'76, 67T, 6'78. Electrical Engineering Laboratory. Labora-
tory exercises devoted to the study of technical electrical measurements
and dynamo electric machinery. The subject matter is similar {- that of
670, 6:71, 6°72, Textbooks: Same as for 6°70, 6°71, 6°72,

6:80. Electrical Engincering Laboratory, Intended for those stu-
dents who desire to do more than the regularly required amount of under-
graduate work in the Electrical Engineering Laboratory. The experiments
are arranged to suit the requirements of the individual student.

6'81, 6'82, 6'83. Electrical Engineering Laboratory. Laboratory
exercises devoted to the siudy of technical electrical measurements and
dynamo-electric machinery, The subject matter is similar to that in
670, 671, 6'72.

6'86. Electrical Engineering Laboratory. Ten exercises designed to
familiarize students with the elements of technical electrical measurements
and with the characteristics and operation of the ordinary types of elec-
trical machinery. Texthooks: Ricker and Tucker, Electrical Engineering
Laboratory Experiments; Instructions for Students in Dynamo Laboratory,
Fifth Edition, 1920,

6'86. Electrical Engineering Laboratory. Six laboratory exercises
similar in subject matter to that of 6°85.

8'87. Electrical Engineering Laboratory., Twelve experiments
designed to illustrate the operating characteristics of the common forms of
alternating current machinery and the execution of some of the more
important acceptance tests. Textbooks: Ricker and Tucker, LEleclrical
Engineering, Laboratory Experiments; Instructions for Sludents in Electrical
Engineering Laboratory, Fifth Edition, 1926,
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6:88. Electrical Engineering Laboratory. Study of electrical meas-
urements and the testing of dynamo machinery, In electrical measure-
ments the students calibrate portable indicating instruments of the types
later used in the testing of dynamo machinery, Watt-hour meters and
instrument transformers are also calibrated, The oscillograph is used
t determine the wave forms in various circuits,

In the dynamo machinery laboratory, operating tests are made on
shunt, series, compound and interpole motors, on shunt and compound
generators singly and in parallel, on the balancer set and the three-wire
system, The operating characteristics of the above are determined by
means of load and no-load runs. Heat run acceptance tests are made.
Transformers, alternators, induction and synchronous motors as well as
other types are tested for performance characteristics.

Each laboratory exercise is preceded by a conference, and a prelimi-
nary report is prepared by the student. In the final report the student is
required to analyze and explain the results obtained in the tests. Text-
books: Ricker and Tucker, Electrical Engineering Laboratory Experiments;
Instructions for Students in. Dynamo Laboratory, Fifth Edition, 19206,

6:89. Electrical Engineering Laboratory. Eight laboratory exercises
similar in subject matter to that of 6'85. Textbooks same as 685,

6'901 t06'906. 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 worl on Motors, Transformers and
Turbines.

Foundry Practice,

Standardizing Laboratory and Meter Testing.

Direct-Current Motor Test,

Alternating-Current Motor Test,

IMlumination Department.

Transformer Test,

Turbine Test.

Factory Production.

Air Compressors,

Power Plant.

Research in various departments including the Thomson Laboratories
and Schenectady Research Laboratories.

These courses also include a series of weekly lectures on Manufacturing
Methods given by the various heads of departments. Each student is
required to submit a report on each lecture and these reports are read
by the lecturer and by the English Department of the Institute,

6'901. Manufacturing Practice. Firet term's work at plant of
General Electric Company.

6902, Manufacturing Practice. Second term’s work at plunt of
General Electric Company,

6'903. Manufacturing Practice. Third term's work at plant of
General Electric Company.
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6'904. Manufacturing Practice. Tourth term's work at plant of
General Electric Company.

6'906. Manufacturing Practice. Tifth term's work at plant of
General Electric Company.

6'911 to 6:935. Public Utility Practice. The courses in Public Utility
Practice are given by the Edison Electric Tluminating Company, the
Boston Elevated Railway Company and Stone & Webster, Inc. The
various departments to which the students are assigned are listed below
in the approximate order in which the work is given.

Edison Electric Illuminating Company of Boston

Electrical Engineering Office.
Maintenance of Line Departments,
Repair and Testing of Transformers,
Locating and Repairing Trouble in Low and High 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 Computinp{.
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.,
Burclmsing, Receiving, Inspecting and Shipping.
Standardizing and Testing Departments.
Standardizing the various types of Electrical Equipment.
Steam and Chemical Tests.
Electrical Tests on Power House and Substation Equipment.
Transmission Lines and Electrical appliances of all kinds,
Scientific Research and Study covering the many Public Utility
Problems.

Boston Elevated Railway Company

Maintenance Department.
Surface Lines, Track Department.
Track building.
Welding.
Equipment Division,
Tie and timber treatment, plant and general yard.
Rapid transit lines, track,
Steel Maintenance and Erection Division,
Signal Division.
Building Division.
Architectural Department.
Civil Engineering Department.
Mechanical Engineering.
General Manager's Office.
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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, Concrete Construction, Steel Work,
Mechanical and Electrical Installations.
Statistical Department,
Analyzing and Tabulating Data of Varicus Construction and
Operating Projects.
Cost Accounting,
Operating Department,
Operation of Gas Plants, Electrical Power Plants, Experience in
Boiler House, Generating and Switching Departments.
Special Assignment.
Final Assignment will be in that department of the Company in
which the student desires to specialize,
6'911. Public Utility Practice (Edison). First term’s work at the
plant of the Edison Electric Illuminating Company of Boston,
6'912, Public Utility Practice (Edison). Second term's work at the
plant of the Edison Electric Illuminating Company of Boston,
'013. Public Utility Practice (Edison). Third term's work at the
plant of the Edison Electric Illuminating Company of Boston,
6'914. Public Utility Practice (Edison). Fourth term’'s work at
the plant of the Edison Electric Illuminating Company of Boston,
*916. Public Utility Practice (Edison). Fifth term’s work at the
plant of the Edison Electric Illuminating Company of Boston,
6921, Public Utility Practice (Elevated). First term's work at
the plant of the Boston Elevated Railroad.
6'922. Public Utility Practice (Elevated). Second term's work at
the plant of the Boston Elevated Railroad.
'923. Public Utility Practice (Elevated), Third term's work at
the plant of the Boston Elevated Railroad.
6:924. Public Utility Practice (Elevated). Fourth term's work at
the plant of the Boston Elevated Railroad.
6'926. Public Utility Practice (Elevated). Fifth term's work at
the plant of the Boston Elevated Railroad.
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6:931, Public Utility Practice (Stone & Webster). First term's
work at the plant of Stone & Webster, Incorporated.

6932, Public Utility Practice (Stone & Webster). Second term's
work at the plant of Stone & Webster, Incorporated.

6:933. Public Utility Practice (Stone & Webster). Third term’s
work at the plant of Stone & Webster, Incorporated.

6'934. %ublic Utility Practice (Stone & Webster). Fourth term's
work at the plant of Stone & Webster, Incorporated.

6'936. %uhlic Utility Practice (Stone & Webster). Fifth term's
work at the plant of Stone & Webster, Incorporated.

6'941 to 6'946. Communications Practice. These numbers cover
the Communications work taken by the cooperative students at the various
plants and laboratories of the Bell Telephone System, About one-third
of the time is spent in the Western Electric Company’s plant at Kearny,
N. J., and with the installation department in or near New York City,
one-third with the New York Telephone Company, and one-third in the
Bell Telephone Laboratories in New York City. The various assignments
include the following.

Manufacturing: Transmission, testing and main-
Shop Planning tenance
Scheduling Production Trafiic Engineering:
Manufacturing Layouts and Rate Equipment and building
Setting engineering
Telephone Switchboard Installation Development Studies and design
Telephone Operations: of apparatus and circuits for
Testing and maintenance of wire and radio communication
Switchboard and Station Research Engineering Investiga.
Equipment: tions and Laboratory Trials

6'942. Communications Practice, General View of Telephone
Operations. Testing and Maintenance of Switchboard and Station Equip-
ment. Transmission Testing and Maintenance.

6943, Communicaticns Practice, Traffic Engineering. Equipment
and Building Engineering.

6'944. Communications Practice. Development Studies and Design
of Apparatus and Circuits for Wire and Radio Communication,

8'946. Communications Practice. Research Engineering. Investiga-
tions and Laboratory Trials.

BIOLOGY AND PUBLIC HEALTH

The Department aims to prepare men for the following fields of
professional work:

Public Health and Sanitation, Food Technology.

Public Health Administration.  Fisheries Technology.

Industrial Hygiene, Biochemistry and Fermentations.

In the work of this Department fundamental knowledge of chemistry
and physics is indispensable by way of preparation, and the work of the
first two years is largely of a general cultural character. In the second year
general biology is given followed by zoology and botany, while in the third
and fourth years, instruction in professional subjects is provided, chiefly
for students of biology and public health, industrial biology, chemistry,
sanitary engineering, geology, and general engincering. The subjects fall
somewhat naturally into four groups: First, the general biological, including
the fundamental subjects in biology, botany, zoélogy, anatomy, and physi-
ology; second, the bacteriological group, including general bacteriology and
its professional and technical applications in the laboratory; third, the
public health group, in which broad ap\{)lications to community life and
public and social welfare are considered. The fourth group includes the
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technical subjects of mast 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 ])rufussicmarattainmcnt.

The first option, public health, stresses the application of biology and
bacteriology to individual and community henltH. It forms an excellent
preparation for service in the municipal and state departments of health
or in the great non-official health agencies; for research or technical posi-
tions in laboratories or in the manufacture of biologic products. This
course is highly recommended as a foundation for the study of medicine
or for teaching,

The second option, industrial biology, is designed especially for those
who wish to enter the broad field of food engineering or fermentation.
As prescribed the subject designated a meets the requirements of the
fishery industries, while that marked b aims to prepare students for tech-
nical carecrs in the fermentation and packing industries in general. In
this option, the departments of mechanical engineering and economics
sup%y the necessary engineering and business subjects to fit men thor-
oughly for the industries to be served.

T'01. General Biology. Anintroduction 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. Textbooks: Textbosk of Zoilogy, Galloway and
Welch, fourth edition; Textbook of Botany, Coulter- Barnes-Cowles, Vol. I.

7011, Methods of Teaching General Biology. Designed to give a
fundamental knowledge of Biology as illustrated by the study of a simple
plant and animal in contrast with a complex plant and animal, The course
will briefly survey the plant and animal kingdoms by the actual study of
carefully selected types.

In addition, excursions will be planned to near-by points rich in bio-
logical material,

The general plan followed is one which has been used with great
success in Boston schools, and is designed especially to give teachers
of biology suggestions and specific illustrations of the materials and the
methods which have been found most satisfactory in high school teaching.
Given in Summer Session only,

7'03. Theoretical Biology. Advanced lectures and recitations in
General Biology designed to acquaint the student with the principal
theories and hypotheses which have played an important part in the
development of biological science, and particularly of those which un-
derlie the more fruitful research work of the present day. The two major
problems discussed are heredity, and morphogenesis. Special reading
assigned. Textbook: Custle, Genelics and Eugenics.

7'06. Botany. Beginning with the lowest forms of vegetable life,
the various groups of alge and fungi are systematically studied and after-
wards, higher cryptogams, Some attention is also paid to the structure
and development of flowering plants. Textbook: Coulier, Barnes and
Cowles. Textbook of Bolany, Volume I,

T'07. Mycology. A brief study of the principal types of fungi
involved in fermentation processes, in the decomposition of foods, fabrics
or timbers, or otherwise of technical importance,

T'08. Parasitology. Invertebrate zodlogy with special reference to
the parasitic forms and their relation to disease in man and the domestic
animals. Lectures with demonstrations. Texthook: Hegner, Corl, and
Root: Quiblines of Medical Zoslogy, Macmillan, 1923,

7'09. Parasitology, Advanced. Advanced work in parasitology
involving intensive study of some of the more important parasites causing
diseases of domestic animals and man, The student will be required to
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study fresh materials from original sources, the aim being to acquaint
him “with methods of isolation and investigation which he could apply
in problems of this character which might arise in his professional career.

7'10. Zoblogy. A systematic study of the invertebrate animals,
considering their form, structure, distribution, and economic value,
Texthook: Galloway and Welch, Textbook of Zodlogy.

7:11, 7'12. Anatomy and Histology. Comparative wiatomy of
vertebrates, including man, together with the development of the body
and the microscopical anatomy of each of the principal organs. An impor-
tant feature is practice in embryological and histological technique, Each
student makes a series of preparations for his own use. Affords a sound
basis for the subsequent study of human anatomy, physiology, personal
hygiene and public health, Textbooks: Wilder, History of the Human
Body, New Edition; Kingsley, Guides to Dissection, the Dogfish; Bigelow,
Directions for Dissection of the Cat; Jordan, Textbook of Hislology; Harman,
Laboratory Outlines for Embryology,

7'18." Cytology. Seminar work involving both study of the work
leading to our present knowledge of the structure and behavior of the
cell, and research problems of a laboratory character on which detailed
reports are prepared for discussion in the class,

714, History of Biology. A survey of the development of biology
and the principal theories which have led to our present knowledge. The
lives and works of the great biologists will be studied chronologically in
order to give an historical picture of the growth of the science.

7:20. Physiology. The functions of living things are studied from
the point of view of causative factors. Energetics of muscle action, con-
duction, excitation, excretion, metabolisms are discussed with lectures,
laboratory and outside reading.

7:22. Personal Hygiene and Nutrition., Consideration of personal
health and disease, their conditions and causes; exercise, work, play, oral
hygiene, hygiene of clothing, of the feet, of the alimentary canal, mental
hygiene, ete. Special attention is given to diet from the standpoint of the
science of nutrition, Required reference book: Bulletin 28, United States
Department of Agriculture, American Food Materials,

7:28, Applied Nutrition. Practical work in applied nutrition with
problem work, individual case studies, and a special consideration of the
practical difficulties in securing a proper and healthful diet for children
of various types and social conditions. The greater part of this work
(through the codperation of the Dispensary Staff) is carried out at the
Food Clinic of the Boston Dispensary.

7:26. Physiological Basis of Nutrition. For specially qualified
students of nutrition. Reports and discussions of outside reading on the
science of nutrition, practical studies of nutritional requirements, and
exercises in determining diets in sickness and health. Such subjects as
Basal Metabolism, maintenance requirements, adequate and inadequate
diets for men, women and children may be taken up. The work is largely
individual and can be arranged to meet the needs of each case separately.

7'28, 7'29, 7'291. Biology and Bacteriology., Deals with the funda-
mental principles of biology, the behavior of living matter, growth, etc.,
and the general relation of microérganisms to chemical char.ges such as
fermentation, putrefaction and disease. (Courses V and IX-A in second
term have less work in Water Bacteriology.) Textbooks: Shull's Principles
of Animal Biology; Buchanan's Agricultural and Industrial Bacteriology.

7:301, 7'302. Bacteriology. Fundamental work in the biology of
the bacteria. Thorough study of selected types. Special study of the
bacteriology of water, sewage, air and foods. Textbooks: Park and Wil-
liams, Pathogenic Microirganisms; Prescott and Winslow, Elements of Water
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Bacteriology, Wiley, 1915; Tanner, Bacteriology and Mycology of Foods,
Wiley, 1919; Standard Methods of Water and Sewage Analysis,

7'31, Bacteriology. Lectures, with conferences and demonstrations
[)resenting the salient facts of structure, distribution and behavior of
hacteria, their relation to disease, to water purification and waste disposal,
and to problems of food preservation, spoilage, etc., which migﬁt be
encountered in the administration of military camps and similar operations,

7:321, 7:322. Bacteriology, Advanced. Lectures, seminars and minor
research problems involving the more difficult points of bacteriological
technique, the study of the metabolism of microérganisms, the theory and
practice of testing disinfectants, of unusual character and the study of
representative types of the higher bacteria. In general, the subjects are
approached from the biochemical viewpoint.

7:34. Microscopy of Waters. Aims to give first-hand knowledge of
the organisms commonly found in waters of varying quality. The treat-
ment of water by copper sulphate, aeration, etc., is also giscussed. Methods
of microscopical examination are taught and practical laboratory work
is re:}uired. Textbook: Whipple, The Microscopy of Drinking Water.

361, Industrial Microbiology. A broad survey of the theory and
practice involved in fermentation processes, and the industrial and eco-
nomic applications of microbiology in agriculture and the manufacture of
biochemical preparations. Industrial alcohol, vinegar, acetone, butyl
alcohol, glycerin, fermentation acids, and the applical.ions in the leather and
food industries are especially considered, as are also enzymes and their
technical applications. Textbook: Marshall, Microbiology; Blakiston, 1919,
Numerous other books for collateral reading.

362. Industrial Microbiology. A continuation of the preceding
with more detailed laboratory investigation on a semi-commercial scale,

T7'37. Industrial Microbiology. Seminar work and laboratory studies
involving comprehensive reports and investigations of selected problems
in tne applications of microbiology to the fermentation and food conserva-
tio 1 industries. Among the problems which may be considered are the
development or improvement of culture and biochemical methods employed
in the manufacture of industrial alcohol, acetone, glycerin, butyl alcohol
and organic acids, and the study of special relations of microdrganisms in
the food, textile, fiber, timber, and leather industries,

7'89. Zymology. Lectures, reviews of current literature and labora-
tory experimentation on enzymes. The distribution and special chemical
behavior of these biochemical agents, and their relation to the theory and
practice of different types of digestion and fermentation, is discussed in
detail.

7'421, 7'422. Food Fishes. Lectures, recitations or conferences,
and labordtory work on economically important fishes and shell-fish;
including the natural history of food fishes, and their relations to oceanic
and fresh-water environment, fishing methods and equipment, and the
protection of fishing grounds against pollution and other destructive
agencies. In the laboratory, students acquire knowledge of the structure
and developmental stages of selected types of fish and shell-fish, and
practice in determining species, Visits to fish wharves and vessels with
taking of notes and writing of reports will form an important part of
the work.

T7-43. Fish Culture. Two lectures a week on the rearing of fresh
water and marine fish, clams, oysters, and lobsters; including methods of
taking and fertilizing the eggs, design, construction and management of
hatci‘nng apparatus, and the care and transportation of the young fry.

441, 7442 Technology of Fishery Products. The methods of
handling, curing and preservation of fishery products. Refrigeration,
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, dehydration, salting and canning are studied from the bacteriological,
chemical and nutritional aspects. The examination of special processes,
of treatment packaging, and transportation, as well as the utilization of
by-products will also be considered.

7:60. Infection and Immunity. The fundamental biological facts
of infection, resistance and immunity. The biological characteristics of
infectious diseases of special interest to the sanitarian are considered in
detail, Textbooks: Park and Williams, Palhogenic Microdrganisms, Lea
and Febiger; Hiss and Zinsser, A Texthook of Bacleriology, D. Appleton
and Company.

T7'62, Industrial Hygiene. The various prejudicial effects of factory
life upon health, including occupational accident, industrial poisoning and
the effects of defective ventilation and of dusty and otherwise dangerous
trades upon the health of the worker. Special attention is given to industrial
fatigue, factory sanitation, and to the problems of health administration
in industry. Textbook: Hockett, Health Maintenance in Industry.

768, Plant Sanitation. A consideration of the application of the
general principles of sanitation, water supply, waste disposal, etc., to
plants or factories utilizing decomposable materials, with special reference
to the food industries.

T'641, 7'642. Public Health Administration. Lectures and discus-
sions on the history, organization and administration of health depart-
ments and private health agencies, local, state and national, and on current
public health problems, their valuation and the methods by which they
are handled in health departments. A systematic study of the procedures
of official public health agencies,

*663. Public Health Laboratory Methods. A practical course in
diagnostic methods and other procedures employed in public health lab-
oratories. Training is given in laboratory diagnosis of diphtheria, tuber-
culosis, typhoid fever, malaria, and certain other communicable diseases
and in the Wasserman and other complement fixation tests. This course
is valuable for physicians, laboratory technicians and those preparing for
administrative positions in public health. Given in Summer Session only.

7661, 7°662. Public Health Laboratory Methods. Practical methods
in use in state and municipal bacteriological laboratories are considered,
Training is given in the cultural diagnosis of diphtheria, examination of
specimens for tuberculosis, the Widal reaction in typhoid fever, the micro-
scopical diagnosis of malaria, the complement fixation test, etc. Textbooks:
Park and Williams, Pathogenic Microirganisms, Lea and Febiger; Hiss
and Zinsser, A Textbook of Bacteriology, D. Appleton and Company.

T7:66. Public Health Surveys. A discussion of the methods employed
in studying the health of a community, the factors considered a=A the
interpretation of accumulated data. A critical study of well-known suiveys
will also be made, Textbook: Horwood's Public Health Survey.

7'67. Municipal Sanitation. Lectures and problems dealing with the
general principles of sanitation as applied to the community, and including
housing, street cleaning, waste disposal, water supply and sewerage, sewage
disposal, school sanitation, sanitation of food stores, and restaurants, etc,

T:68. Vital Statistics. Lectures, recitations, and problems by which
the student acquires a working knowledge of statistical methods, considera-
tion of errors, and the preparation, graphic representation and critical
analysis of data. Textbook: Whipple's Vilal Statistics.

7:69. Health Records and Statistical Procedure. Deals partica-
larly with record-keeping, together with the organization and presentation
of health statistics in the work of school departments, private agencies and
health departments. The problems of Public Health Nursing Organizations
will receive special consideration. Offered at the suggestion and with the
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endorsement of some of the national health organizations in the belief
that it will assist health agencies in improving, standardizing and making
more useful the records of their activities. It will be in the nature of a
seminar with both lectures and discussion. It is expected that the students
will be persons in charge of public health record-keeping and that a set of
satisfactory and adaptable health records will be developed as a part of
the work., Given in Summer Session only,

7'601, 7°602. Health Education. A consideration of the procedures
and methods used by health departments and school departments in
health education. The health program of the school system is discussed
in detail as to both organization and method. Practical field work is

rovided to allow the student an opportunity to study and participate
in these activities,

7'603. Health Education Methods. Designed for teachers and for
school nurses who have teaching responsibilities, Begins with a brief
statement of the organization and administration of school health work,
but devotes most of the time to a detailed consideration of the subject
matter and procedure in health teaching through the various grades.
New methods of health teaching as they have been developed in experi-
mental work by the instructor and by other health workers in various
parts of the country will be described. These methods include teaching
with the aid of motion pictures, story telling, scrap books, competitions,
weight records, ete. Observation and practice work in the Greater Boston
schools will occupy fifteen hours, Given in Summer Session only.

T7'61. Health Education Administration. Classroom exercises with
required reading considering the principles of health education with special
reference to the administrative procedure of Health Departments and
School Departments.

7'62. Health Surveys and Statistics, A critical examination of the
method and content of standard health surveys, with a consideration of
community health score cards and suggested satisfactory schemes of
organization for municipal health activities. Analysis, discussion and
interpretation of the morbidity and mortality statistics of disease, and
their relationship to current public health problems. A portion of the
work will consist of original problems and reports which will be discussed
in a seminar,

7'63. Public Health Field Work. Conferences and actual field
work in connection with clinics, departments of health, health centers, and
other organized agencies for improving the public welfare. As examples,
students might be required to study and report on new installations for
water supply, sewage or waste disposal or housing projects, or to make
extensive personal surveys of health departments, to assist health officers
in investigations of epidemics, or in other ways to participate in health
3?‘3“5“"‘*5 as actually carried out in the neighborhood of the metropolitan

istrict.

7'64. Public Health Problems. Seminar work in which the student
makes an investigation of the methods of study of special problems in
laboratory technique or in public health administration, such as the
control of communicable diseases, the organization and supervision of
food inspection or the application of the principles of sanitary science to
other problems.

766, Health Hazards in Special Industries. The specialized study
of- the dangers, and of the principles of industrial hygiene in particular
industries, such as the rubber, textile, steel and fiber industries, and those
involving the possibility of infection or of injury through abrasive particles,
by poisonous gases or solvents, or other special dangers,

7:66. Epidemiology. Conferences devoted to a detailed consideration
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of the natural history of epidemics, such as typhoid fever, diphtheria and
scarlet fever, and their causes in their relation to public water supplies,
milk supplies, sewerage systems, insects, and personal causative factors.
The student by critical examination of the more celebrated and instructive
examples is enabled to prepare himself for the interpretation of corre-
sponding phenomena arising in actual practice. A thorough review of the
literature on other infectious diseases, including measles, whooping cough,
influenza, tuberculosis, poliomyelitis, cerebro-spinal meningitis is included.

7-67. Communicable Disease Control. Conferences, chemical and
laboratory exercises on the control of the common communicable diseases.
A large part of the work is done at the South Department of the Boston
City Hospital.

7:68. Pathology. The principles of general pathology, with some
attendance at clinics and extensive laboratory studies on prepared material,

7701, 7°702. Technology of Food Supplies. Lectures, discussions
and reports on the production, consumption, statistics and methods of
treatment of food materials. The general commercial methods of produc-
tion and handling of raw foads, such as milk, eggs, meats, cereals and other
vegetable food supplies, and their preparation for commercial distribution
or for later manufacturing processes will be discussed in detail. The funda-
mental principles involved in physical processes such as refrigeration,
dehydration, and salting, and the microbiology and chemistry of the
processes is studied in detail.

7'711. Technology of Food Products. General discussion of the
methods of food preservation and manufacture of special food products,
The packing house, flour, fishery, canning, confectionery, and food spe-
cialty industries are discussed, from the bacteriological, chemical and nutri-
tional aspects.

*712. Technology of Food Products. A continuation of 7711, with
laboratory studies on selected phases of certain industries.

7:80. Biochemistry. Lectures, laboratory, and assigned reading on
the chemistry of biological processes in plants and animals. The laboratory
work will include such practical technique in analytical and organic manip-
ulations as is required for biochemical assays and investigations. The
chemistry of proteins and their cleavage products, bodily secretions and
excretions, urine analysis, etc., will be taken up. The use of vacuum
apparatus and special extractors, the preparation of glandular substances,
ferments, vitamine preparations, sugars and other concrete industrial
applications of biological chemistry will be taken up in class as completely
as time permits.

7'821, 7'822. Biochemistry, Selected Topics. Conferences, labora-
tory, and assigned reading on individual sclected topics. Such topics as
body fluid neutrality, enzyme action, autolysis, radiations, cell physiology,
and other problems involving the applications of 7'80 are available for
selection, Extra hours may be arranged. A course of directed original
investigations.

7:91, 7'92. Biological Colloquium. A weekly meeting of the staff
and fourth year and graduate students. Bach student presents from time
to time reports of his own investigations or digests of current scientific
literature, and receives friendly criticism as to his conclusions or his manner
of presentation or both.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 2106.

GT71. Principles of Biology and Heredity.

G72. Industrial Aspects of Bacteriology.

G78. Sanitary Science and Public Health.

G76. Physiology and Embryology of Reproduction.
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PHYSICS

(Including Theoretical and Industrial Physics and Electrochemical
Engineering)

The course in physics is designed to give a sound fundamental training
in theoretical and experimental physics intended to prepare such physicists
as are needed in educational institutions and in research laboratories of
larger industries and scientific organizations,

A large proportion of students in physics plan to take graduate work.
The facilities for graduate insitruction enable them to extend their theo-
retical, experimental or industrial development in one or another direction,
according to their qualifications and desires.

By collaboration with a staff actively engaged in theoretical and
industrial physical research, the graduate student is effectively initiated
into the method of pursuing a definite research problem, selected as much
as practicable along the line of his specialization,

A weekly Physics Seminar keeps undergraduate and graduate students
in touch with recent fundamental developments in physics, while acquaint-
ing them with current physical literature,

ELECTROCHEMICAL ENGINEERING

The course in electrochemical engineering aims to provide a funda-
mental training in the principles of electrical engineering together with a
broad knowledge of chemistry, upon which as a foundation the more
specialized work of theoretical and applied electrochemistry is based. The
demand for men with a training along the above lines is steadily increasing
as electrochemical and electric furnace operations become more and more
general. The large industrial research laboratories also offer excellent
oppor tunities for electrochemical engineers.

The instruction in electrochemistry extends throughout the third and
fourth years, A large amount of time is devoted to laboratory work for
which purpose two laboratories, established in connection with the Rogers
Laboratory of Physics, have been especially equipped for performing all
types of electrochemical and electric furnace operations, Owing to the
limited capacity of chese 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 Engineering, Chemical Engineering and
in Metallurgy.

800, Physics. (Entrance). Recommended to candidates for ad-
mission to the first year class who are in doubt as to the adequacy of their
preparation for the entrance examination in September. It is also open
to students who have not previously studied Physics. The ground covered
corresponds to the entrance requirements in Physics. Students passing
the course are not required to take the entrance examination. No laboratory
work will be given. Texthook: Praciical Physics by Black and Davis,
Revised Edition.

8'01. Physics (Mechamcs) Lectures, laboratory and recitations
devoted to a discussion of the statics of a particle and of a rigid body, the
general conditions of equilibrium, mmpnsmnn and resolution of vectors,
moments and couples, the kinetics of a p'u'mle laws of accelerated motion,
motion of particles in plane curves, motion of projectiles, friction, work
energy and power, angular velocity and acceleration, moment of inertia,
dynamics of rotation, elasticity, gravitation. Free use is made of trigo-
nometry and elementary calculus. Textbook: Special notes and problems.

8'02. Physics (Mechanics and Optics). Lectures, laboratory and
recitations. The first part of the subject is devoted to a discussion of
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vibratory and harmonic motion, hydrostatics, hydraulics, and wave motion.
The latter part is devoted to optics including a discussion of reflection,
refraction, total reflection, lenses and mirrors, spherical and chromatic
aberration, achromatism, optical instruments, interference, diffraction and
the diffraction grating, wave length measurement, radiant energy, spectrum
analysis, ultraviolet and infra-red radiation, color, polarization, light
production and distribution, Textbook: Special Notes and Problems.

8:'03. Physics (Electricity). A quantitative study of Ohm's Law,
Joule's Law, electromagnetic induction and the magnetic circuit, galvanom-
eters and meters, Free use is made of the calculus, and many types of
problems assigned and discussed. Textbook: Special Printed Noles and
Problems.

804, Physics (Electricity and Heat). Electricity: Continuation of
8'03 with especial emphasis on sinusoidal induced e.m.f.'s and simple alter-
nating current circuits and phenomena. Electrical resonance, free and
damped oscillations, pulsating currents, and electronic conduction are
discussed. Many problems are assigned for solutions,

Heat: The general theory of heat and laws of conduction and of
radiation are discussed, Methods of measurement of temperature and
other thermal constants are taken up in the laboratory and the lectures,
and many important applications to industrial processes are emphasized.
Textbook: Special Printed Notes and Problems.

8'06. Acoustics. Physical theory and industrial applications. Text-
book: A Text Book on Sound, Barton.

8'08. Acoustics, Illumination and Color. A discussion of topics of
especial interest to students of architecture,

807, Precision of Measurements. A discussion of the principles
underlying the treatment of experiinental data and the planning of inves-
tigations involving measurements. Textbook: Goodwin's Precision of
Measurements and Graphical Methods.

810, Heat Measurements, Laboratory experiments and lectures
on heat of combustion, thermal conductivity and temperature measure-
ment,

811, Heat Measurements. The theory and practice of heat measure-
ments, particularly for industrial problems.

812, Heat Measurements. [Enlargement of 8°11.

8'13. Heat Measurements. The various means of measuring tem-
peratures, thermal conductivity of materials of construction, heats of
combustion of coals, petroleum and gas will be studied theoretically and
by experiments, The effect of radiation in true measurement of temper-
ature and loss of heat from furnace walls will be considered in detail,

8'14. Heat Measurements II. An advanced subject consisting of
selected experiments followed by a laboratory investigation of problems
connected with the industrial application of heat such as thermal con-
ductivity, thermal expansion, specific heat, ceramics, ete.

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 manip-
ulation, determination of the characteristics of photographic materials,
color sensitivity and use of filters, telephotography, micro-photography,
the}mal-:ing of lantern slides, ete. Should be taken after or simultaneousfy
with 815,

8'16. Photography Seminar. A discussion of important problems in
advanced photography such as the theory of photographic sensitivity, the
physics, chemistry and physical-chemistry of the process, etc,

8'161. Aerial Photography. Lectures covering the military and
commercial aspects of aerial photography. Among the topics considered
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will be, aerial cameras, photographic materials and dark room manipula-
tion, interpretation of aerial photographs, map-making, stereoscopic and
oblique aerial photography, etc. Textbook: [lves, Air Plane Photography.

8'17. Geometrical Optics. The theory of mirrors, prisms, and
lenses, the design of lenses and the study of optical instruments.

8'171. Geometrical Optics (Ordnance). (Not to be offered in 1926~
27). An extension of 8'17 with special study of the optical instruments
used in military service,

818, Physical Optics. Lectures and laboratory exercises on the
wave-theory of light, interference, diffraction, reflection, refraction,
polarization, spectroscopy, photometry, spectrophotometry and color-
imetry, Textbook: Houstoun, A Treatise on Light.

8191, Microscope Theory and Photomicrography. Theory of the
microscope with laboratory work in photomicrography.

8:192. Optics, Advanced. Lectures, assigned reading, and laboratory
work in physical and geometrical optics. Among the topics treated may
be mentioned the design, construction and testing of optical instruments,
refractometry, colorimetry, photometry, spectrophotometry, radiometry
and spectro-radiometry, polarimetry, etc, Textbook: Nufting's, Outline
of Applied Optics; and original references lo periodical literature,

8'201, Electricity. Intermediate work in electricity and electrical
measurements, in continuation of 8'03 and 8'04. Emphasis is placed on
fundamentals of electrical theory, and some time is spent in discussing
the method of ** dimensions "' and the history of the development of the
present systems of units in electrical measurements.

8202, Electricity. A continuation of 8201. Measurements on
alternating current circuits are followed by discussionsof ionic and electronic
conductions, and allied phenomena. Determinations of ionic mobilities,
rates of recombination, and similar measurements are made, together with
studies of instruments and methods for producing high vacua, The student
in this subject is placed more and more upon his own initiative, in prepara-
tion for his assignment to some special investigation leading up to his
thesis in his fourth year,

8'21. Elements of Electron Theory and Electron Apparatus. The
fundamentals of the modern theory of electrons are presented, and the
varied lines of experimental evidence on which the theory is based are
discussed. The latter includes Millikan oil drop experiments, the phenom-
ena of conduction in gases, thermionic emission, photoelectric effects, ete.
In the latter part of the course, the various specific tubes which depend
for their operation on electron conduction in space are taken up. Textbook:
Crowther, Ions, Electrons, and Tonising Radiations.

8211, Electron Theory. The fundamentals of the modern theory
of electrons are presented and the varied lines of experimental evidence
on which the theory is based are discussed. The latter includes methods
of determining the charge and the mass of the clectron, the phenomena of
conduction in gases, thermionic emission, photoelectric effects, etc. The
relation of electrons to the constitution of matter is considered incidentally.
The kinetic theory of gases is discussed briefly, as far as it is necessary to
understand the processes in gas-filled and vacuum tubes. In the latter
part of the course, the practical details of commercial and other apparatus,
which depend for their operation on electron conduction in space, are dis-
cussed. These include the kenetron, the tungar rectifier, the three electrode
radio tube, the cathode-ray oscillograph, etc. In connection with these
tubes the modern methods of producing and measuring high vacua are
discussed, Given in Summer Session only.

8221, 8'222. Advanced Physics f Designed to give a thorough
training in the main topics of theoretical mechanics as & basis for sub-
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sequent work in advanced physics. The work begins with the general
kinematics and dynamics of the mass point introducing the potential
function, the principles of conservation of energy, the principles of internal
displacement in holonomic and nonholonomic systems and d'Alembert's
equations of dynamic equilibrium. Following the study of pericdic and
aperiodic free and constrained motion, conservative and dissipative, and
its applications to the linear and spherical pendulum — general dynamics
of a system of material points continued as far as Hamilton's principle, the
Lagrangian and canonical equations of motion. Finally the study of
mechanics of rigid bodies and of continuous media, including the principles
of hydrodynamics and elasticity.

8231, 8'232. Advanced Physics. II. The theory of heat conduc-
tion, including the differential equation of heat conduction and its dis-
cussion for various boundary conditions, linear heat conduction, tempera-
ture waves, the Energy Principle, reversible and irreversible processes,
Clausius' and Carnot's theorems and the Second Law; chemical affinity
and Nernst's theorem. This is followed by a mathematical treatment of
the electric and magnetic fields, the electromagnetic field and Maxwell's
equations, Poynting's vector, electromagnetic waves, radiation from an
electron, the electromagnetic theory of light, theories of reflection, refrac-
tion, dispersion, absorption and scattering. Magneto and electrodptics
Elementary presentation of the nature of white light and its propagation.

8241, Electromagnetic Theory. The fundamental ideas of Max.
well's theory, covering the following topics: the electrostatic field, dielec-
trics, energy and mechanical forces in the electrostatic field, the electric
current, the electromagnetic field, induction, the fundamental circuital
laws and the Poynting vector,

8'242. Electromagnetic Wave Propagation. A continuation of 8241
oovering: plane waves in isotropic homogeneous dielectrics and in imperfect
dielectrics; penetration of electromagnetic waves in metals, the complex
Poynting vector and theory of skin-effect; the propagation along parallel
wires and cables, general theory of propagation of electromagnetic dis-
turbances and Hertz's solution. Applications to the theories of propaga-
tion of electromagunetic waves along the surface of the earth and of radiation
from antenna systems.

Spectroscopy. The principles aud practice of spectroscopy,
without involving advanced mathematics, covering the following topics:
prism and grating spectroscopes, spectroscopy of the infra-red and ultra-
violet regions, interference methods, quantum theory of spectral lines,
ionization and resonance potentials, absorption and emission spectra,
arc, spark, and flame spectra, X-ray spectra. Zeeman and Stark effects.

8.26. Dielectric and Magnetic Molecular Properties. Molecular
explanation of the phenomenological constants of gases and liquids and
their dependence on pressure and temperature. Debye's theory of dielec-
trics, Kerr effect, anomalous dispersion, Born's theory of the migration
speed of ions, Langevin's theory of magnetism, the magneton, electro-
caloric and magnetocaloric effects and related problems. Textbook:
P. Debye, Theorie der elekirischen und magnelischen Molekulareigenschaften.

8'28. Elements of Tensor Calculus. Lectures covering as much of
the absolute caleulus of Ricci and Levi-Civita as is required for the adequate
understanding of modern physical theories,

8301, 8'302. Atomistic Theories. A comprehensive study of the
theories of atomic structure and constitution of matter, including: the
classical Maxwell-Boltzmann molecular-kinetic theory of gases, the equa-
tion of state for ideal and real gases, entropy and proﬁability, the physical
structure of phase-space, the quantum tgeory and specific heats, the
atomicity of electricity, photoelectric effect, the hydrogen spectrum,
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Bohr's theory of atomic structure and static atomic models and their
difficulties. Spectroscopic data are emphasized as the basis of atomic and
radiation theories. Finally, the theory ot fine structure and a summary of
band spectra, Starl. Zeeman, and Paschen-Back effects are given. Refer-
ence books: Cl. Sc!mgfer, Einfuhrung in die theoretische physik. Bd, 2; 4.
Sommerfeld, Atomic Structure and Spectral Lines.

8'81. Celestial and Atomic Mechanics. A general introduction to
the Hamilton-Jacobi theory and the caleulus of perturbation, including:
the n-body problem, the Newcomb-Lirdstedt and Bohlin expansions of
the perturbation function, Poincaré’s periodic solutions, and the theorems
of Poincaré and Bruns. Next the fundamental quantum-theoretical
laws of atomic mechanics are developed, including the adiabatic and the
correspondence principles, and applied to such problems as the coupling
of rotation and vibration in diutomic molecules, electronic motion in a
central field, polarization of the atomic core, the motion of the Lhydrogen
electron in crossed electric and magnetic fields, the hydrogen-molecule 1on,
helium and the hydrogen molecule. The reasons for the breakdown of
Bohr's semiclassical theory are discussed and an introduction to the new
quantum mechanics of Heisenberg-Born is given. Reference books:
C. V. L. Charlier, Mechanik des Himmels; H. Poincaré, Les Méthodes
nouvelles de la Mécanique Céleste; M. Born, Atommechanik, and original
articles in the literature.

8-33. X-rays and Radiology. Lecture and lahoratory work dealing
with the theoretical considerations of M-ray emission and absorption
followed by a discussion of the applications to scientific and industrial
problems.

8.34. Statistical Mechanics. Starting from the Hamilton canonical
equations of maotion, statistical mechanics is developed and includes a
study of ergodic and quasiergodic systems, Gibbs' canonical distribution,
Boltzmann's H-theorem and the concept of entropy, and applications of
statistical mechanics to various parts of physics. The modern trend of
statistical mechanics is investigated in the light of the quantum theory
and the ' ergozonal "' systems of Szarvassi are discussed in son.e detail.

8'87. General Theory of Radiation. (Offered in alternate years,)
Selected topics from the following: Kirchhoff's law, black-body radiation,
the pressure of radiation, Stefan-Boltzmann’s and Wien's laws, entropy
and temperature of a monochromatic radiation, energy-distribution in
normal spectrum according to the classical theory and to the quantum
theory, pure cavity radiation.

8.38, Theory of Relativity. Restricted and general relativity cover-
ing the following topics: the Galilean principle of relativity, relativity of
space and time, the Lorentz transformation and its geometrical :d
mechanical consequences; Minkowski's electrodynamics, matter and
energy, the principles of equivalence, relativity and Riemann's geometry,
the fundamental equations of general relativity, Einstein's theory of
gravitation, the static-symmetrical gravitational field with applications
cosmological consequences of the theory of relativily. Weyl's theory and
gauge-invariance.

8.431. Applied Elasticity. Covers the principles of the theory of
elasticity giving the necessary theoretical foundation to the students
taking the laboratory work in photoelasticity or intending to do further
specialized work in theoretical and applied elasticity. The following topics
are covered: the general theory of stress and of strain up to the stress
equations and the strain equations in cartesian coordinates, the general
Lame’s stress-strain relations assuming the generalized Hook's law and
their simplification in isotropic solids to the more usual stress-strain
relations involving two elastic constants. The relation between the math-
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ematical theory of elasticity and technical mechanics is discussed, including
the thermo-elastic equations, initial stress, time-effects and plasticity,
dynamic stresses, repeated loading, elastic hysteresis and the hypotheses
concerning the conditions of rupture. The scope of the mathematical
theory of elasticity an:! its limitations are finally examined. Textbooks:
A. E. H. Love, Matnematical Theory of Elasticity; Prescolt, Applied
Elasticity.

8'432. Photoelasticity. Combined lecture and laboratory course on
the analysis of problems of elasticity, mechanical and structural design,
by means of the photoelastic method of stress and strain analysis, based
upon the temporary double refraction due to stress. The principles of the
method are studied and the apparatus described. The laboratory work
includes the solution by the photoelastic method of well-known classical

roblems for instruction in the method, followed by original research
in the field of engineering chosen by the student or upon which the staff
and graduate students are engaged at the time.

8'44. Applications of X-Ray and Photoelasticity. A joint lecture
and laboratory course in the applications of the X-ray and photoelastic
methods of examination of engineering materials and structures. The
work in X-rays includes the ‘theory and practice of radiography and
crystal analysis. The work in photoelasticity covers the theory and prac-
tice of stress analysis by means of polarized %ight.

8'4i1, 8'462,  Physics Seminar. Papers and conferences by visiting
lecturers, members of the instructing staff and students pursuing graduate
work in physics for the purpose of reviewing problems of theoretical and
applied physics and discussing vesearch problems and noteworthy papers
in current physical literature.

846. Industrial Radiology. Lectures and laboratory work covering
the theory and practice of industrial radiology, including the examination
of opaque materials by means of X-rays and the analysis of crystal
structure,

8'801, 8'802. Principles of Electrochemistry., The fundamental
principles of physics and chemistry underlying electrochemical phenomena
are discussed from the standpoint of thermodynamics and kinetics. The
instruction is by lectures, recitations and the solution of problems, The
ground covered is that in Washburn's Principles of Physical Chemistry
which is used as a textbook, together with a more extended treatment of
thermodynamics.

8:82. Electrochemistry. The electron theory, electrical conduction
in liquids, solids and gases, theories of the voltaic cell, polarization and
electrolysis, the principles involved in the corrosion, electro-deposition,
and refining of metals, and the energy relations underlying the mutual
transformations of chemical and electrical energy. No single English
textbook covers the subject as presented. Reference: Thompson's Theo-
retical and Applied Electrochemistry.

883, Electrochemistry, Advanced. The principles of electro-
chemistry are applied to the electrolytic oxidation and reduction of organic
compounds and the theory of overvoltage is critically studied. Abstracting
and criticizing of journal articles on these subjects is included in the
assipned work. The subjects of electro-capillary phenomena and absolute
potential are also considered.

884, Photochemistry. Elements of the quantum theory of spectra
application of the same to photochemical reactions in gases, liquids an
solids, kinetics of photochemical reactions, temperature coe cients of
reactions, catalysis, photoelectrochemical reactions, energy relations
underlying transformations of radiant and chemical energy, production
and practical uses of ultra-violet radiation, and principles of radiometry.
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The instruction is by lectures, informal discussion, problems and reports.
Textbook: Special Notes,

8'851, 8'862. Applied Electrochemistry. Consideration of the indus-
trial applications of electrochemistry. The subjects discussed include the
theory and construction of different types of electric furnaces, electro-
metallurgical processes, accumulators and primary batteries, and the
electrolytic production of chemical compounds, The work of the last part
of the second term consists in working out the details of design of one o
more electrochemical plants for specific processes. Textbhook: Thompson,
Theoretical and Applied Electrochemisiry.

8'88. 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 electro-analysis. Admission will
be limiled to the capacity n}j the laboratory, Textbooks: Special Notes;
Ostwald- Luther's Physiko-Chemische Messungen.

8'871, 8'872. Applied Electrochemical Laboratory. Affords practice
in the construction and use of various types of electric furnaces together
with efficiency tests on their output. Arc, resistance, and induction types
of furnace are provided. The production of steel, ferrosilicon, calcium,
carbide, carborundum and aluminum are among the processes studied,
Efficiency tests on technical processes involving electrolytic oxidation and
reduction are also included, e.g., the production of caustic, pigments, etc.
Admission limiled 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
ogeration, without having had any previous training in applied electro-
chemistry, Descriptive lectures on electric furnace operation accompanied
by a selected numger of laboratory exercises described under 8'872. Text-
book: Thompson, Theoretical andy
noles.

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 laborato? work consists in the electric furnace
experiments of 887. Textbook: Thompson, Theoretical and Applied
Electrochemistry,

898, Colloquium. Students present before the class for discussion
reviews of current articles on electrochemistry appearing in the English
and foreign journals, and memoirs on assigned topics in modern physics.

8'04, Precision of Measurements and Thesis Report. 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 each member of the class,

888, Glass Blowing. Students are taught how to manipulate glass
and make such simple apparatus, electrodes etc., as are likely to be needed
in electrochemical research. Given during either term, and offered only
to fourth-year and special students in Course XIV.

Applied Electrochemistry and Neostyle
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GENERAL SCIENCE, ENGINEERING AND MATHEMATICS
Courses IX-A, IX-B, IX-C
General Science IX-A

This course, largely elective in the senior year, is planned to offer
first, a substantial education along scientific lines, and to provide sub-
sequently, through its electives, for a more intensive training in some one
branch of science or in closely inter-related sciences. There is, also, an
opportunity to elect a substantial amount of such humanistic studies as
English, Modern Language, History, Economics and Social Science.

It offers, in other words, an opportunity for a broad training in
science without sharp specialization. Such a course possesses many
advantages in view of the ever increasing inter-relations of the various
sciences, and should prove particularly valuable to those who have not
fully decided upon any particular line of specialization, or to those who
intend to specialize in graduate work later.

Tae 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 1X-B

This course is designed to meet the needs of those who desire a training
in fundamental engineering subjects, and who either do not wish to
specialize in any particular branch of engineering to the extent demanded
by one of the regular courses, or who may wish to follow out some line or
lines of work not provided for by the schedule of any particular engineering
course,.

A schedule, except for that portion listed as elective, has been prepared
and is offered as one suitable for a broad training in engineering. There is
also opportunity for the election of economic and business subjects, or of
courses in literature and modern languages.

In all cases the choice of electives must be approved by the Professor
in charge of Course IX.

Mathematics IX-C

The Institute offers exceptional opportunities for the study of mathe-
matics particularly as applied to scientific and engineering worK.

The schedule outlines a course of study leading to the Bachelor's
Degree for students who desire to specialize in applied mathematics, It
is a course well adapted to serve as a preparation for later specialization
in pure mathematics, in mathematical-physics, or along lines of experi-
mental physics or engineering requiring a high degree of proficiency in
mathematics,

Considerable latitude in the choice of subjects is provided for in the
electives of the junior and senior years in order that the student shall be
able to take, if he so desires, a considerable amount of work in general
studies, or in scientific and engineering subjects in which mathematics play
an important part, in addition to his purely mathematical subjects. For
exam[i\)le, he may elect courses in Thermodynamics, Mechanics, Electricity,
or in Physical Chemistry.

While a definite schedule for the second year is offered, any student
who has completed satisfactorily .l.e work of the first two years in any of
the professional courses of the Imstitute, or their equivalent, provided
always that a creditable record has been obtained in mathematics and
physics, may be admitted to the work of the third year in this course.
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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, #.e., in the solution of the engineering problems of chemical
industry. The instruction of ths 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

rofessional leadership should plan for at least one post-graduate year
eading 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 part of the
undergraduate course (X-B).

The function of the Research Laboratory of Applied Chemistry is to
afford special training in industrial research. The student cannot profit-
ably undertake such work without a thorough theoretical foundation.
Normally this will require a Master's Degree or its equivalent. The
laboratory is able to give financial assistance to a limited number of men
of unusual capacity in research.

Students interested in post-graduate work should consult the bulletin
on Graduate Study and Research,

10'11, Problems of the Chemical Engineer. Describes the field of
activity of the chemical engineer and the preparation along both chemical
and engineering lines which the practice of the profession requires,

10°12, Plant Engineering. A series of daily conferences, supple-
mented by laboratory work in which are taken up the stoichiometric
methods of computation of industrial processes, the technique of securing
and interpreting the laboratory data necessary for evaluating the industrial
potentialities of processes, and the principles underlying and the deseription
of the mechanical operations of chemical industries.

1013, Plant Engineering. A continuation of the preceding course
in which is taken up Flow of Heat and Flow of Fluids, particularly as
relating to chemical industries, and the quantitative relationships of chemi-
cal engineering processes.

10'14, Applied Chemistry. Devoted to the development of the
technique of quantitatively applying the underlying principles of chemistry
to the solution of the types of problems involving the problems which are
most frequently encountered in industrial work,

10°16. Thesis Reports. A series of reports by the students on the
progress of their theses, presented before the rest of the students and the
instructing stafl.

10.191, Chemical Engineering Literature. Readings in technical lit-
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erature in both French and German, including searches in reference books
and journals.

10'192. Chemical Engineering Literature. Continuation of 10'191.

10'20. Industrial Chemistry. The more important industrial chem-
ical processes, including metallurgy, are studied from the point of view

. of both the chemical reactions forming the basis of the process, and the
plant necessary to carry on these reactions. In this way the interrelation-
ships of the different industries as to raw materials, sources of energy,
and standard types of apparatus are developed and a general survey of
the field obtained. Extensive problem work is included and one hour a
week of memoirs presented by individual students upon important topics.
Textbook: Thorp, Ouilines of Industrial Chemistry.

10'201. Industrial Chemistry. Identical with 1020 except for
omission of memoirs.

10:202. Industrial Chemistry. Identical with 10'20 except that
especial emphasis is laid on ordnance and chemical warfare topics, par-
ticularly in memoirs,

10°2038. Industrial Chemistry. Similar to 10°202,

10°206. Industrial Chemistry. A modification of 10°'20 designed
particularly to meet the requirements of Chemical Warfare Officers.

10'21'12: Industrial Chemistry. A continuation of 10:20. Devoted
to those industries which deal with amorphous solids, including glass,
ceramics, leather, paints, textiles, paper, rubber, ete. Textbook: Thorp,
Ountlines of Industrial Chemistry.

10'211. Industrial Chemistry. Identical with 10'21 except thay
memoir work of 10°20 is included.

10'212. Industrial Chemistry. Identical with 10'21 except that
the mechanical operations o chemical industry are taken up in place
of memoirs.

10'218. Industrial Chemistry. Continuation of 10°202.

10'214T, Industrial Chemistry. Similar to 10°21 with special work
selected to meet the needs of R.O.T.C, students.

10°22T. Industrial Chemistry. Continuation of 1020,

10'224T. Industrial Chemistry. Similar to 10°22 with special work
selected to meet the needs of R.0O.T.C. students.

10'26. Industrial Stoichiometry. Stoichiometric calculations con-
nected with the processes of chemical industry. The subject matter is an
expansion of the problem work of 10'20. Intended especially for college
men who have had descriptive industrial chemistry.

10'26, 10'27. Industrial Chemical Laboratory. A study of the
evolution of a chemical process from the idea as originally formulated
through the successive stages of laboratory development to the design
and ec%:ipment of the necessary plant.

The process is first examined in the light of available literature,
and is analyzed as to the probable factors which enter into its successful
operation, Commencing with the preparation of the raw material it is
next carried out in a quantitative manner in the laboratory on as large
a scale as is consistent with reasonable accuracy and despatch. Each
chemical operation is analytically controlled, rapid methods of the requisite
accuracy being employed, The physical properties of the solutions, pre-
cipitates, and final products are critically observed and the choice ot the
apparatus to be recommended is based upon quantitative experimentation
carried out in the laboratory. Pinally, each student submits an informal
report upon the process and plant, with plant layout and estimate cf 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.

10'81T —10'86. Chemical Engineering. These subjectsycover the
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basic principles underlying unit operations of chemical industry. Because
most of these operations involve fundamental problems in flow of heat
and flow of fluids, these topics are first discussed in detail. There follows
a1 analysis of the operation of evaporation, distillation, drying, humidifi-
cation, filtration, subdivision of solids, hydraulic classification and similar
topics, Throughout the course, emphasis is laid on quantitative relation-
ships and these are illustrated by the solution of numerous problems. Text-
book: Walker, Lewis and McAdams, Principles of Chemical Engineering.

10'31T. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation, and Distillation).

10'311T. Chemical Engineering.

10'32T. Chemical Engineering (Humidity, Humidification, Drying
and Subdivision, and Separation of Solids).

10'321T. Chemical Engineering.

10'33T. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation, and Distillation).

10'331T. Chemical Engineering.

10'34. Chemical Engineering (Humidity, Humidification, Drying,
and Subdivision and Separation of Solids).

10'341, Chemical Engineering.

10'86T. Chemical Engineering.

10'36T. Chemical Engineering.

10°37. Chemical Engineering Laboratory. Trains the student in
planning and conducting tests, and in the interpretation and correlation
of the results. The apparatus tested includes filters, evaporators, driers,
scrubbers, etc.

10'41—10'64. Special Topics in Chemical Engineering. The purpose
of each of this group of subjects is to study thoroughly and in detail one
special phase of chemical engineering. Each subject starts with a brief
review of the underlying principles as taken up in 10'31 and 10°32. The
more advanced phases are then discussed in detail. To illustrate the
general applicability of these principles to the design and operation
of industrial plants, numerous problems are solved quantitatively.

10'41. Distillation.

10'42. Drying.

10'43. Evaporation.

10'44. Combustion.

10'45. Mechanical Separation.

10'46. Extraction I.

10'47. Extraction II.

10'60. Heat Transmission.

10'61. Furnace and Retort Design.

10'63. Chemical Engineering Design.

10'64. Economic Balance.

10'61. Corrosion. Presents the general theory of corrosion and the
specific characteristics of the more important metals,

10'62. Applied Chemical Thermodynamics. Presents and illustrates
those elements of thermochemistry and thermodynamics of most impor-
tance in the field of chemical engineering.

Special Topics in Industrial Chemistry 1069-10°79, A series of
gradt;ate courses covering in detail the following subjects:

*69. Tanning and Allied 1074, Petroleum.
Subjects. 10'76. Organic Syntheses.
10°70. Sulphuric Acid. 10°76. Nitrogen Fixation.
1071, Glass, Ceramics and 10'77. Rubber.
Refractories, 10'78. Wood Distillation.
10-72. Iron and Steel. 1079, Paints, Oils and Varnishes.

10'73. Starch and Cellulose.
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10'81. School of Chemical Engineering Practice — Bangor Station.
At this station emphasis is placed on the study of electrolysis, drying,
humidification, evaporation, absorption, and causticization. This work is
carried out in the plants of the Eastern Manufacturing Company at South
Brewer, Maine, manufacturers of writing papers and sulphite pulp and of
the Penobscot Chemical Fibre Company at Oldtown, Maine, manufacturers
of soda and sulphite pulp. Given during the summer and first term and
may be taken only in conjunction with 10’82 and 10'83.

10'82. School of Chemical Engineering Practice — Boston Station.
At the Boston Station primary emphasis is placed on the study of filtration,
handling of corrosive materials, materials of construction and plant layout,
flow of heat and absorption. Stress is also placed on the chemistry and
chemical engineering involved in the manufacture of heavy chemicals,
such as sulphuric acid, nitric acid, hydrochloric acid, glauber salts, etc.
This work is carried out at the South Wilmington plant of the Merrimac
Chemical Company which manufactures heavy chemicals; and at the
Revere Sugar Refinery, Charlestown, Massachusetts. Given during the
summer and first term and may be taken only in conjunction with 10'81
and 10'83.

10'83. School of Chemical Engineering Practice — Buffalo Station.
The work at the Buffalo Station deals primarily with flow of fluids, flow
of heat and combustion, the work extending over a wide field. Heat bal-
ances and efficiency tests are run on coke ovens, blast furnace stoves,
gas producers and the like. Experimental work on flow of heat, flow of
fluids, absorption and other unit studies of chemical engineering is carried
out in connection with the recovery of light oil and ammonia from coke
oven gas. The work is done at the Lackawanna Plant of the Bethlehem
Steel Company, Lackawanna, New York, Given during the summer and
first term and may be taken only in conjunction with 10'81 and 10'83.

10'84. School of Chemical Engineering Practice — Bangor Station.
Same as 10'81. Given during the second period of the academic year.
May be taken only in conjunction with 10'85 and 10'86.

10'85. School of Chemical Engineering Practice — Boston Station.
Same as 10'82. Given during the second period of the academic year.
May be taken only in conjunction with 10°84 and 10°86.

10'86. School of Chemical Engineering Practice — Buffalo Station.
Same as 10'83. Given during the second period of the academic year.
May be taken only in conjunction with 10'84 and 10°85.

10'90. Experimental Research Problem,

10911, 10'912. Research Conferences. Regular conferences are
held with research students by the Staff of the Research Laboratory of
Applied Chemistry and of the Laboratories of Chemical Engineering in
ngch the work is conducted.

10921, 10°922. The Applied Science of X-rays. Lectures and con-
ferences presenting especially the chemical applications of the new theories
of the structure of matter, and of X-rays and ultra-violet rays. Industrially
important chemical reactions are considered from the viewpoint of the
dynamic models of atoms and molecules and of valence, Emphasis is
placed upon the methods, results and practical value of X-rays in the
examination of the actual fine structures of many materials — chemicals,
colloids, ceramics, metals, alloys, films, plastic materials, cellulose, rubber,
varnishes, catalysts, plasters, adhesives — and in relating these properties
to the details of manufacturing technique. Apparatus research methods
and experimental results are demonstrated. Open to graduate students
generally and to seniors upon permission of the instructor.

10'03. Automotive Fuel Problems. A discussion of the principles
of the design of internal combustion engines from the standpoint of fuels,
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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 distrigution, the probable causes and methods of elimina-
tion of detonation in internal combustion engines, etc,

10'981. Automotive Fuels. A study is made of automotive fuels
with particular reference to reactions in the engine cylinders, detonation
and oping. It also includes physical and chemical testing of fuels to
meet specifications.

0'04, 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,

10'941. Technical Organization. A modification of the preceding
course particularly designed to meet the needs of Chemical Warfare
Officers.

10'96. Applied Colloid Chemistry. A study of the application of
colloid chemistry to various chemical industries, including a brief survey
of the general principles of colloidal chemistry with <pecial reference
to their industrial application, a discussion of varirts colloid problems
involved in the industries, and a consideration of vihe important research
problems in applied colloid chemistry now pressing for solution.

10'951. Applied Colloid Chemistry Laboratory. An opportunity is
given to carry out selected experiments, Apparatus is available for surface
tension measurements, ultra-microscopic studies, etc.

10'962. Experimental Problems in Applied Colloid Chemistry.
Designed primarily for graduate students interested in the field of applied
colloid chemistry, to offer an opportunity for research along these lines.
The time may be arranged to suit the convenience of the individual and
is dependent on the nature and scope of the problem being investigated.
Only a limited number of students can be accommodated.

10'991, 10'992. Seminar in Chemical Engineering. A series of
talks by members of the staff and others on timely subjects in chemical
engineering.

SANITARY AND MUNICIPAL ENGINEERING. Course XI.
(See description under Civil and Sanitary Engineering, page 127.)

MINING, METALLURGY AND GEOLOGY
Geology. Course XII.

This section of the Department offers courses which lead to the degree
of Bachelor of Science in Geology, Master of Science, Doctor of Philosophy
and Doctor of Science,

The growth of economic geology is a comparatively recent develop-
ment. There exists now a broad demand for men who have made a special
study of the practical application of geology to metal mining, to non-
metallic products like clay and building stone, to petroleum and coal,
and to engineering works and hydrology. Such men must have an educa-
tion in engineering subjects along with their geological training, and it
is just this which is provided for in this course. Among its graduates are
many of the most prominent practical geologists of the present day.

For a long time there has existed a demand for teac{':ers in the various
branches of geology and for those who desire to devote themselves to
teaching, the degree of Bachelor of Science in Geology is a stepping stone
to the higher degrees necessary for such work,

The subjects in Course XII, during the first and second years, do not
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differ from those arranged for Mining Engineering (Course III), but in
the third and fourth years the studies diverge. Mineralogy, petrography,
geology in all its branches, including physiography, geological surveying
and economic geology, are included in the curriculum. In view of the
growing importance of the geology of coal and petroleum special lecture
courses are established for this branch of the science. The examination,
sampling and valuation of ore deposits are also emphasized.

Ample provision is made for graduate studies for candidates desiring
to obtain the higher degrees and for special students. The subjects for
this advanced work include microscopic analysis, mineralogy and crys-
tallography, chemical mineralogy, advanced petrography, advanced
economic geology, geology of North America and of Europe, geology of
igneous rocks, paleontology and organic evolution.

A beneficial 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 cﬁ:partment to students of other branches
of engineering may be divided in four sections.

1. Students in Course III (Mining Engineering), Option 1, are
instructed in mineralogy, petrology, geology (dynamic, structural and
historical), geological surveying and economic geology. Students in
Metallurgy, Option 2, receive instruction in mineralogy.

9. Students in Courses I and XI (Civil and Sanitary Engineering)
take dynamic and stratigraphic geology and field geology.

3. Students in chemistry and physics are offered courses in mineral-
ogy, crystallography and microscopic analysis,

4. Students in all departments except I, ITI,, and XI may select,
among their general studies, a course in general geology or evolution.

1%:01. Mineralogy. Principally a laboratory study of about one
hundred and twenty of the most common minerals. Textbook: Rogers,
The Study of Minerals and Rocks; Warren, Manual of Delerminative
Mineralogy.

1203, Mineralogy. A continuation of 1201, for men in Course XII
and others wanting further work in mineralogy. A number of additional
minerals are studied and the elements of crystallography are reviewed.
In the lectures the minerals are described and the mode of formation of
a number of mineral groups is considered. Textbook: Dana-Ford, Textbook
of Mineralogy, 3d edition.

12:03. Mineralogy. Designed as an option for students in Courses
V and X. A general determinative study of about sixty common and
important minerals. Crystal]ograph?r is given as part of this subject.
Textbooks: Rogers, Study of Minerals and Rocks; Warren, Determinative
Mineralogy.

12'04. Mineralogy (Advanced). Detailed study of many common
and some of the rare minerals by means of optical, %lowpipe, 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.

12161, Petrography. Introduction to the study of minerals and
rocks by means of the petrographic polarizing microscope. The optical
properties of a number of important minerals are reviewed and the study
of igenous rocks is begun. Textbook: Dana- Ford, A Texthook of Mineralogy;
Neostyle Notes,
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12162, Petrography. The study of igneous rocks is continued;
later, sedimentary and metamorphic rocks are taken up. Textbook:
Harker, Petrology for Students,

12'161, 12°162. Petrography (Advanced). Study of selected suites
of rocks, reading of petrographic literature, and the preparation of a
written report on at least one suite of rocks.

12211, Optical Crystallography. Study of the optical properties
of crystals with special reference to their determination with the aid of
the polarizing microscope. It is designed for the instruction of those
students not interested in mineralogy or petrology who wish to use the
instruments in some other branch of technical worlk,

12:212, Optical Crystallography. A continuation of 12'211 for
students desiring further work in this subject.

12:22, Optical Ceramics. Primarily a laboratory subject in which
the methods of petrography are applied to the study of ceramic products,
such as Portland cement, glass, porcelain, chinaware, refractories, tile,
terra cotta, and brick,

12:30. Geology. General dynamical geology. Textbook: Shimer,
Introduction to Earth History,

12:81, Geology. Continuation of 12:30. Historical geology, and
laboratory work on the study of geologic structures and maps and also
geologic field trips. Textbook: Shimer, Introduction to Earth History.

12'321, 12822, Geology. Geology adapted to the needs of engineers.
Textbook: Pirsson and Schuchert, Textbook of Geology, Part I.

12'33. Field Geology. Designed to teach practical methods of
geologic mapping in the field.

12331, Geology. Similar to G60,

12'34. Geological Surveying. The students are assigned field prob-
lems upon which they are required to prepare a detailed report,

12361, 12'362. Geological Surveying (Advanced). A research in
the field investigation of assigned geologic problems,

12:36. Field Geolo%. Consists of excursions in the vicinity of the
summer mining camp at Dover, N. J., to typical and interesting geological
exposures illustrating phenomena of intrusion, folding, and faulting,

12'38. Physiography. A study of the characteristics and develop-
ment of land forms and the methods of interpretation of topographic maps.

12'39. Elements of Economic Geology. A short lecture course in
economic geology adapted to the needs of men in several courses outside
of Courses IIT, and XII. The lectures will present a general orientation
in the science of deposits of useful mineral products.

1240, Economic Geology. Lectures on the occurrence and origin
of ore deposits, Textbook: Lindgren, Mineral Deposits.

12'41. Economic Geology Laboratory. The student is trained in
the determination of complex ores.

1242, Applied Economic Geology. Describes methods of examina-
tion and valuation of ore deposits and placers,

12'431, 12432, Economic Geology Laboratory (Advanced). Labora-
tory study of specimens or suites of specimens from mineral deposits;
metallographic or petrographic work, structural problems.

12:433, 12'43£ Economic Geology Seminar (Advanced). Seminar
including reading and reports based upon the literature of ore deposits.

12'44. Economic Geology of Fuels. The origin and the geological
occurrence and utilization of deposits of natural gas, petroleum, and coal.

12'46. Economic Geology of Non-Metallic Deposits. Designed to
give students in mining and geology a fairl complete orientation in the
occurrence of clays, cements, abrasives, {ertilizers, barite, and other
non-metallic deposits. Includes a certain amount of laboratory work.
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12'47. Economic Geology of Non-Metallic Deposits (Advanced).
Mainly consists of laboratory work, on non-metallic deposits.

12'48. Engineering Geology and Hydrology. Relations of geologic
processes and structures to engineering problems, Also includes the study
of underground waters from the standpoint of the engineer and the
geologist.

12'49. Geology of Materials. For students of architecture who
have had no previous work in geology. Describes the character and mode
of occurrence of materials of construction.

12'60. Historical Geology. An extension of 12'31, including a study
of the more common fossils, Textbook: Grabau, Historical Geology.

12'611, 12'612. Paleontology. Designed to give a knowledge of the
%a.st. life of the earth through a comparison with living plants and animals.

exthook: Shimer, Introduction to the Study of Fossils.

12621, 12'622. Paleontology (Advanced). Consists largely of labora-
tory work and assigned reading upon some aspect of index fossils, stratig-
raphy, or evolution of fossil or living forms.

19'63. Index Fossils. The determination of the geologic age of
rock formations through a study of their included organic remains, Text-
book: Grabau and Shimer, North American Index Fossils.

12'66. Organic Evolution (Advanced), Reading and discussion upon
various phases of organic evolution,

12621, 12'622. Geological Seminar. Reading and reports based
upon various phases of geologic literature.

12'631, 12'632. Geological Seminar (Advanced). Reading and
reports based upon various phases of geologic literature. For graduate
students.

12'64, Geology of North America. The physiography, stratigraphy
igneous bodies and general geologic structures of North America.

12'66. Geology of Europe. Similar in plan to 12'64, but dealing
with the continent of Europe.

1270, Vulcanology and Seismology. Reading and discussion of
volcanism, earthquales, and associated phenomena,

12'80. Geology of Coal and Petroleum. Presents in detail the
geological occurrences of petroleum and coal deposits and the methods of
investigating petroleum and coal properties,

12'81, Petroleum Production. Describes the methods of extraction
and transportation of petroleum,

The g)?lowing subjects are offered as General Studies. For description
see Division of General Studies, page 216,

G60. Geology.

G64. Organic Evolution.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

Naval architecture and marine engineering (option 1) is intended
for those who expect to be ship-designers, shipbuilders, or marine engine
builders or who desire to enter allied industries, The special work of
the regular course is given in the form of lectures and recitations, and
drawing and computation, during the second, third and fourth years.

The option in ship operation is intended for students who wish to
enter the fields of ship operation and management or to engage in other
maritime pursuits, such as marine insurance, admiralty law, and the
various branches of marine transportation. This course is a combination
of engineering, economics, and business studies, especially prepared to
train men for activities in this field.

The Department also offers a course in Naval Construction (XIII-A)
for Naval Constructors of the United States Navy.
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18'00S. Yacht Design and Model Making. Lectures on Yacht
Design, Yacht Construction, and the Care and Sailing of Yachts. Instruc-
tion to be given in drawing and model cutting, each student making one
or more wooden models. Given in summer session only,

13'01. Naval Architecture. General theory of naval architecture;
units of measurement employed, methods of quadrature exact and approx-
imate; principles of flotation including displacement stability and trim.
£Pr'.epau'ation of ship's lines for required conditions. Geometry of ship
orms.

13'011. Naval Architecture, General theory of naval architecture;
ship}1 forms and coefficients, displacement, stability, trim, rolling and

itching.
¥ 18'02, Naval Architecture. Continuation of 13'01, including ground-
.ng, docking, launching, tonnage, freeboard, steering and theory of sea
waves,

18'021, Naval Architecture. The resistance and powering of ships,
influence of forms and coefficients on resistance, models and model tanks;
powering and propulsion, propeller design, influence of hull on action of
propeller; steering and maneuvering; longitudinal strength.

18'03. Naval Architecture. Rolling, pitching and heaving motions,
methods of controlling same. Resistance and propulsion of ships by
paddle wheels, screw propellers, and sails, Metl;to s of making power
and speed trials, torsion meters, model experiments of hulls and propellers,
effect of shallow water on speed and power,

18'04. Naval Architecture. Strength of ships local and structural
including dynamic effects of heaving and pitching, flooding calculations
and arrangements for safety of life at sea. Design of ships to fulfil given
conditions.

18'11. Theory of Warship Design. An historical account and a
discussion of the evolution of modern warships. General design comprising
the determination of the principal elements o?design, stability and behavior
in a seaway. Textbooks: Modern History of Warships, Hovgaard, Spon,
London; General Design of Warships, Hovgaard, Spon, London,

13'12. Theory of Warship Design. Completion of the lestures on
general design comprising construction of lines, preliminary weight cal-
culations, watertight subdivision, buoyancy and stability of submarines,
troop transports and oil tankers; final weight calculations, Artillery
development, distribution and installation; ammunition; stowage and
transport; torpedo and mine installations. Protection against artillery
fire, submarine attack and air bombs. Conning towers. Textbooks:
Modern History of Warships, Hovgaard, Spon, London; General Design
of Warships, Hovgaard, Spon, London; Speed and Power of Ships, D. W.

aylor, Wiley, N. Y.

13'13. Theory of Warship Design, Structural design of warships
comprising materials used in hull construction, strength calculations of
the entire hull as well as of its various members and a discussion of riveted
joints used in shipbuilding. History of development of machinery; pre-
liminary design and installation of Eoilers, engines and propellers, as far
as this work concerns the naval architect; coaling and coai) stowage; oil
fuel. Rudders and steering gear, Drainage, ventilation and heating of
warships, Textbooks: Structural Design of Warships, Hovgaard, Spon,
London; Modern History of Warships, ;Iovgaard, Spon, London.

13'14. Theory of Warship Design, Structural design of warships
completed, comprising a discussion of the design of the main structural
features; plating, framing, decks, bulkheads, stem and sternpost; anchors
and anchor gear; towing and warping gear; boats and boat handling
appliances. Advanced lectures on stresses in gun-turrets; effects of under-




CATALOGUE 2056

water explosions and protection against such attack; strength of sub-
marines; docking stresses; riveted joints, Textbook: Structural Design of
Warship, Hovgaard, Spon, London.

18°21. arship Design. Construction and fairing of a set of lines
from approximate ofisets. Calculation of displacement and stability by
ordinary methods used in commercial shipbuilding.

1892, Warship Design. Preparation of a complete preliminary
design of a warship.

13:23, 13-24. Warship Design. Preparation of a complete prelim-
inary design of a warship.

1331, Ship Construction. Yachts and vessels of wood construction;
historical and technical development of wood construction as applied to
small boats, yachts, and merchant vessels.

13:311. “Ship Construction. Similar to 1332 but dealing with steel
constitution of merchant vessels of the present time.

18'82. Ship Construction. Introduction of iron and steel and
development of the metal hull in detail, with special regard to the require-
ments of the registration societies,

18'33. Ship Conmstruction. Continuation of 13'32 dealing with
carpenter and joiner work, plumbing, ventilating, heating and lighting.

13'331. Ship Construction, A course similar to 13.33 but omitting
the work on shipyard methods and equipment.

13'34, 13'36. Ship Construction. Methods of carrying out work in
shipyards, machinery and buildings, general equipment of shipyards.

13'37. Merchant Shipbuilding. Deals with the design and construc-
tion of merchant vessels with special reference to their employment as
auxiliaries during war time, and re-conditioning for their original work
when the war servize is completed.

13:38. Shipyard Organization. Division of authority and responsi-
bility of the various officials; their duties and necessary qualifications;
the efficient handling of labor and materials; the sequence of work; record-
ing of wages, materials and costs, also methods of estimating costs for
tendering,

13'39. Shipyard Practice. Lectures dealing with industrial organ-
ization, management, operation, equipment, and practice of ship and navy
yards as applied to warship construction and repair,

13'41, Ship Drawing. Instruction in the principles of yacht design,
drawing and fairing of yacht forms, and in the use of the special drawing
instruments. The student is given the opportunity to make a half model
of his design of yacht.

18'411, Ship Drawing. Instruction in drawing and fairing lines,
layout of midship section from rules of registration societies, structural
drawings of ships.

13'42, 13°43, 1346, 18'46. Ship Design. Further instruction in
drawing lines, calculations for displacement, curves of form, and st.nbilit:‘y
calculations, Calculation of launching problem, laying out inboard,
people and deck plans, midship section with scantlings. Calculations of
weight, trim, strength, etc, Special plans of details. The student is required
also to make a half model of this design with such assistance being given
as he may require,

1347, Ship Design. Lectures and drawing room exercises for
students in ship operation. Each student works up the preliminary design
of a merchant ship, and determines the dimensions, co-efficients, dis-
placement, freeboard, power and propeller requirments, and stability under
various conditions of loading, In the drawing room he lays outboard and
inboard profile, arrangement plans, etc., and fairs up a preliminary set of
lines to meet the requirements of his design.
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18'48. Model Making, Includes the construction of a half model
from the student's design, Such assistance will be given as will enable
the student to complete the work,

13:60. Marine Engineering. An introductory course in Marine
Engineering; fuels, combustion, boilers, reciprocating engines, turbines,
auxiliary machinery and power plant layouts. Numerous practical prob-
lems. Textbook: Chapman, The Marine Power Plant,

18'61, 1362, Marine Engineering. Describes marine eugines
and discusses methods of proportioning marine engines and determinin
stresses in them., Other topics treated are boilers, auxiliaries, piping,
vibration of ships and the balancing of engines, Textbooks: Marine
Engineers, Peabody; Marine Power Plant, Chapman.

13'66. Marine Engineering. A continuation of 13'50; auxiliary
machinery, the reciprocating steam engine, stresses in reciprocating engines,
and balancing of engines.

18'66. Marine Engineering. Traces the development of the marine
steam engines and boiler and emphasizes practical points to be borne in
mind by the designer and operator of marine machinery. Actual examples
illustrating defective design are discussed. The criterion of satisfactory
service in controlling development is shown by numerous personal incidents,

13'68, Marine Engineering. Deals with the design of propellers,
boilers, and machinery for naval vessels. Textbook: F. W. Sterling,
Marine Engineers’ Handlbook,

13'61, 18'62. Marine Engine Design. The computations and
drawings for a marine engine, a propeller, a boiler and the layout of the
machinery space for a merchant steamship. Textbook: Afarine Engineer's
Handbook; Sterling.

18'68, 13'64. Marine Engine Design. The calculations and drawings
for the propellers, boilers and machinery for naval vessels. Textbook:
Maiine Engineer's Handbook, Sterling

13'66. Marine Engineering Design., Calculations for the size of the
boilers and auxiliaries of a merchant ship; layout of machinery arrange-
ment and important piping systems; varicus actual machinery layouts
discussed and compared; calculations and drawing of propeller for an
assigned ship,

13'70. Marine Steam Turbines. Following a brief preliminary resume
of nozzle and blade design, the dimensions of several turbines are com-
puted and the effect of variation in steam conditions is considered. De-
scriptions of the turbines s.ccompany these thermodynamic calculations.
Mechanical features of turbine design such as shaft critical speed, disc
wheel strength, and blade strength are discussed. A description of the
marine helical reduction zear and electric drive is also included.

13'71, Steam Turbines. Descriptions and methods of designing steam
tu:sbines, especially as applied to the proplusion of naval vessels. Textbook:
F. W. Sterling, Marine Engineers' Handbook

18'72. Marine Diesel Engines and Auxiliaries. A detail study of
Die .el engines and moiorship auxiliaries; fuel injection, valve gears,
reversing, tvpes of engines, Diesel fuels; Diesel-electric drive, the Still
engine and calculations for auxiliaries for motorships.

1381, 13'82. Ship Operation. The engineering and economic
aspects of ship operation; calculations for operating expenses and profits
on various trade routes, comparison of different types of fuels and machin-
ery for different sizes of ships and various lengths of voyage; influence of
size of ship and speed on operating expenses; turn-around and port expenses;
cubic and deadweight ships; the design of cargo and passenger vessels from
the owners’ point of view, economical operation of propelling machinery
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and auxiliaries, inter-relation of power plant and hull design on operating
efficiency; repairs, upkeep, maintenance.

13'88. Terminal Facilities. A study of ports and port layouts, the
handling of ship's cargoes, piers, transit sheds, warehouses, railroad facilities,
pier equipment, influence of turn-around on ship operation.

AERONAUTICAL ENGINEERING

The course in aeronautical engineering is designed to familiarize the
student with the general principles of flight of all types of aircraft and with
some of the detail of design and construction as applied to the airplane,
Following the usual preliminary work in the subjects fundamental to all
engmeermg, part »f the time in the third year and most of that in the
fourth is devoted to professional subjects, lectures l)emg supplemented by
drafting room practice and by laboratory work both in the methods of
acronautical research and in the operations of maintenance of airplanes
in the field.

While a graduate in aeronautical enginecring is especially prepared
for wotk in the engineering department of a company manufacturing
airplanes, the subjects taught are not so specialized as to go beyond the
proper and necessary interest of any man entering any part of the aero-
nautical field, In particular, it furnishes a sound basic training for those
desirous of associating themselves with entcrpnses engaged in the nperatmn
of aircraft, whether their primary concern 1s with the selection of equip-
ment or lts maintenance or with traffic management.

16'01, Airplane Design. General theory of the design of airplanes,
including calculations of stresses and performance and the study of stability
and control.

16011, Airplane Design. Part of 16°01.

16'012. Airplane Design. Continuation of 16'011; completing 16°01,

1604, Advanced Airplane Design. Special topics in stability and
control and performance calculation, and advanced points in lay-out of
airplanes for specific "purposes are considered.

16'06. Advanced Airplane Structures. Examination of new methods
in structural analysis and original work on analyses of greater refinement
than those ordinarily made. Particular attention is paid to the applications
of the generalized three-moment equation and the method of least worlk,

16°11, 16°12. Airplane Design Practice. Identical with 16.13 but
given in two terms.

15°13. Au'plane Design Practice. Actual practice in design. Each
student carries through the design of a training airplane.

16'14. Airplane Design Practice. A continuation of 16'13 with a more
complete study of detail design and with more opportunity for the display
of initiative by the student.

*16. Airplanc Design Practice. Adapted to the needs of Air
Service Unit.

16'21. Airship Theory. A study of the theory of aerostatics and
aerodynamics as applied to lighter-than-air craft, including discussion of
the properties of aerostatic gases and of the stability and control of airships.

16'22. Non-rigid Airship Design. Theory and practice of the design
and construction of non-rigid airships, including stress calculations for
envelope, suspension and car.

1624, on-Rigid Airship Design Practice. Actual practice in design,
including stress calculations. Each student carries through the design of
a non-rigid atrshx

1626. E Airship Design. Theory and practice of design of rigid
and semi-ngid alrshlps including stress calculations for the hull.
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16:28. Rigid Airship Design Practice. Drafting room practicein the
layout of a rigid or semi-rigid airship.

16:30. Aerial Propellers. Theory and practice of propeller design
by several methods, including the study of propeller stresses. Textboolk:
The Design of Screw Prope!lar:ﬁor Aireraft, H. C. Walls (Longman).

16'82. Aerial Propeller Design Practice. Drafting room practice
in the calculation and design of a propeller for specific aircraft,

16'36. Aircraft Instruments. Discussion of the use of instruments
in the navigation of aircraft, with analysis of the theoretical and practical
problems entering into their design.

16'41. History of Aeronautics. History of the airplane and airship,
with special reference to the technical development. Textbook: History
of Aeronautics, Vivian and Lockwood-Marsh.

16'42, Aerial Transport, A discussion of the technical, economic
and legal problems attending the operation of air lines for the carriage of
passengers, express, and mail. Textbook: A. E. C. Survey of Civil Avia-
tion (MeGraw- Hill).

16'48. Aircraft Armament. A general discussion of the types of
machine gun, aircraft cannon and bomb releasing gears used on airplanes,
together with a general treatment of the theory of sighting and operation
of aircraft armament, and in particular of the especial equipment neces-
sitated by the difference between the conditions of aerial and ground
operation. Open only to officers of the United States Army, Navy and
Marine Corps.

1661, Rigging of Aircraft. Devoted to actual work on the assembly,
disassembly, alignment, and adjustment and minor repair of airplanes.
Methods of maintenance work will be studied and maintenance operations
actually practiced on one or more airplanes of conventional type. .

6'64. Airplane Construction. Lectures discussing the methods used
in constructing airplanes, either experimentally or in large production, the
tools and other equipment needed, and the estimation of costs.

Aero Laboratory. An abbreviation of 16'65 and 16°67.
Includes both lectures on the methods and equipment used in aeronautical
research and experience in the making of tests in the Institute wind tunnels,

16'66, Aeronautical Research Methods. Lectures on aeronautical
laboratories and their equipment and on methods of free-flight testing.

16'67. Aeronautical Laboratory, Training in the use of wind
tunnels, especially as applied to problems of airplane and airship design.

16:é8, Conduct of Aeronautical Research. A continuation of 16'65.
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,

16'69, Aeronautical Seminar. Intended primarily for students con-
ducting theses in aeronautics, Consists of a series of meetings with
discussions of current research work by graduate students and members of
the wind tunnel staff.

16:72. Propellers and Airships. A brief discussion of the theories of
design of aerial propellers and their application and of the design and
construction of various types of lighter-than-air craft. Intended primarily
to give students who are prospective airplane specialists a broadened
knowledge of the aeronautical field as a whole.

7 16'76. Aeronautics. Airplane desigr and the general principles of
ight.

16'78. Aeronautics. A comprehensive course containing material
on airship design, aerial propeller design and theory, and aeronautical
laboratory methods, Intended to be supp'smentary to 16:01.
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16'781. Aeronautics. Part of 16'78.

16°782. Aeronautics. Continuation of 16°781.

16'82. Aero Engines, Includes a consideration of the fundamental
differences between the aeronautical engine and other and more familiar
types of internal combustion engine. The design and construction of
modern aeronautical engines is covered in some detail.

16'83. Airplane Engine Design. Covers the thermodynamics,
mechanics and materials and methods of construction from the practical

oint of view of the designer, followed by a study of the methods of design-
ing the various mechanical parts of the engine, in accordance with the
requirements of modern aeronautical practice. Each part is considered
from the point of view of durability, performance, weight, materials
available cost, method of manufacture, etc.

16'84. Airplane Engine Design. Includes a brief review of the
thermodynamics of the airplane engine, together with a detailed study of
fuels and combustion, flame propagation and detonation in this particular
type of power plant. Engine capacities and efficiencies, both theoretical
and actual, together with the results of the most recent experimental and
research work are thoroughly covered. This is followed by a study of
carburetion, induction ignition, lubrication, cooling, supercharging,
accessories, and the potentialities of new forms of power plants.

16'86. Airplane Engine Design Practice, This is made up of a
number ¢f drafting room exercises covering certain fundamental problems
in aircraft engine design,

16'86. Airplane Engine Design Practice. In this course the student
chooses, under certain necessary limitations, a definite type and size of
aircraft engine which he uses as the basis for a complete design, As far
as possible, the design methods used are representativ.> of modern practice
in the aircraft engine industry.

16'90. Aeronautical Engine Laboratory. The olject is to train the
student in the routine of conducting engine tests and in the use of such
equipment as the electric dynamometer, water brake, fuel measuring
apparatus and the other usual laboratory equipment. Also serves to
familiarize the student with some of the more common types of aero-
nautical engines.

1691, Airplane Engine Testing, Covers up-to-date methods of
conducting experimental and research tests on the complete aeronautical
power plant and its individual parts and accessories such as carburetors,
ignition systems, cooling systems, radiators, etc. Textbook: The Testing of
High Speed Internal Combustion Engines, A. W. Judge.

16'92. Airplane Engine Research. The object is to give the student
experience in obtaining accurate scientific data on aviation engines,
through the use of modern laboratory equipment. The class is divided into
small groups, and each group is required to carry through its own research
problem. As far as possible, the problems are chosen so as to bring forth
data not previously available. Textbook: The Testing of High Speed
Internal Combustion Engines, A. W. Judge.

DRAWING

The work of this division includes preparatory courses in mechanical
drawing, elementary machine drawing, and descriptive geome! which
lead to the various courses in applied drawing offered by the professional
departments.

The course in mechanical drawing is concerned largely with the
technique and principles of graphical representation and includes practice
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in the precise pencilling, finished inking of instrumental construction and
irregular curves, and in simple lettering and tracing, as a basis for the work
which follows.

Special importance is attached to the study of descriptive geometry,
both as embracing the principles of the graphical representation of objects
and the solution of geometrical problems, and as a means of developing
the imagination and the power to visualize. Illustrations of the practical
application of its principles are afforded by the solution of problems taken
from engineering and architectural practice,

D11, Mechanical Drawing. Instruction in the correct use of
drafting instruments and materials, Drawings are made in pencil and in
ink, on paper and on tracing cloth. Practice is given in lettering, Neatness
and accuracy are required. Isometric and oblique projection are included.
Textbook: Mimeograph Notes,

D12. Machine Drawing, Elementary. Gives the elementary instruc-
tion required for machine drawing. Includes simple perspective projec-
tion, the construction of conics and rolled curves, the making of dimen-
sioned freehand sketches from machine parts and of accurate detail drawings
from the sketches, Textbook: James and Mackensie, Working Drawings
of Machinery.

D21. Descriptive Geometry, Short lectures and individual class-
room instruction, Especial emphasis is placed upon the ability to visualize
the problems and the processes of solution.

Includes a study of the fundamental conceptions of orthographic
projection and fundamental problems on lines, planes and solids. Textbook:
Kenison and Bradley, Descriptive Geomeiry.

D22. Descriptive Geometry. A continuation of the work of the
first term througg the more complex phases of the science, including
sections, developments, tangent lines and planes, and intersections, of
surfaces of revolution. Textbook: Kenison and Bradley, Descrip ive
Geomelry.

D23. Descriptive Geometry (College Class). Intensive work
covering in one term the complete requirement in first year descriptive
geometry, open to students transferring from other colleges with advanced
standing. Students with failures in descriptive geometry will not be
admitted. Textbook: Kenison and Bradley, Bescn‘pﬁve Geomelry,

D31. Descriptive Geometry. A continuation of D22 providing
additional practice and applications and covering in greater detail, the
study of tangent planes, intersection of surfaces of revolution. Includes
some consideration of warped surfaces. Textbook: Kenison and Bradley,
Descriptive Geometry; Mimeograph Notes.

D311. Descriptive Geometry (College Class). Covers the same
ground as D31 and primarily intended for college transfer students of
Course I who have taken the College Course (ID23) of the first term,

ECONOMICS

In this Department is grouped the instruction giv. . 'n 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
XYV, take political economy (Ec81, 32) in the third year, and opportunit
will also he given to select general studies in the field of economics, suc
as political and social problems, and banking and finance,

Students in Course XV begin political economy in the second year,
but owing to the requirements of subsequent studies in business economics,
devote but one term, instead of two, to this prelimin: course,

The courses in Accounting Ec50, Cost Accounting Ecb1, Banking Ec37,
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Statistics Ec65, Corporate Organization Ech6, Corporate Finance and
Investments Ech7, Industrial Relations Ec46, Business Management
Ec70, 71 and 72, and Business Law Ec61 and 62 are designed particularly
for students in Engineering Administration, and should not be applied
for without permission of the Department.

Ec21. Political Economy. Less extensive in its scope than Political
Economy Ec81, 32. More emphasis is placed upon fundamental principles
and less time devoted to such subjects as money, banking, trusts, labor
problems, etc., which are covered by special subjects in Course XV.

Ec81, Ec32. Political Economy. Elementary but comprehensive,
Consists of an analysis and des ription of the existing economic structure
of society, a brief study of eccnomic theory and the application of that
theory to some of the more important economic questions. Special atten-
tion is given in Ec32 to fundamental business processes including principles
of accounting, corporate organization and finance, credit and banking,
labor problems, and business management.

Ec36. Political Economy. Given for students in Course XIII-A.
Covers Ec31 and part of Ec32,

Ec37. Banking. Credit instruments, credit documents, national
banks, state banks, trust companies, savings banks, different kinds of
loans, securities for loans, credit statements, the bank statement, the
money market, relation of the treasury and crop movement to money
market, clearing house, domestic and foreign exchange.

Ecd46. 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.

EcdT1, 472. Personnel Management. An intensive study of the
principles and technique of personnel work, sometimes called human
engineering, Particular attention will be given to the problems that arise
in practice in recruiting, training, and maintaining a labor force. Com-
parative studies of the different methods and practices in selection, includ-
ing mental and trade tests; placement, promotion and transfer; education
and training; job analysis and specifications; the measurement and control
of turnover, regularization of employment; absenteeism and tardiness,
and other specific problems will be undertaken by supervised research
work in well-organized industrial establishments. Other topics for inves-
tigation will include methods of wage payment; benefit plans, including

ensions, insurance and assignment of stock: health and welfare work;
ousing; labor legislation, including safety supervision and workmen's
compensation,

Ecb0. Accounting. Not designed to make bookkeepers, auditors,
or accountants in any professional sense, but is concerned primarily with
the analysis of financial reports. Instruction deals with such matters as
double entry bookkeeping, the significance of assets and liabilities, good-
will, the construction and interpretation of the balance sheet and of the
profit and loss statement,

Ec61, Cost Accounting, Methods of determining costs of materials,

cesses of labor and machines; the distribution of direct costs and over-
ﬁ:gd expenses; cost data to secure efficiency; shipping orders; inventories;
recording and payment of wages.

Ecb4l, IM;. Manufacturers’ Accounts, Application of cost account-
ing principles to specific problems in industry through the use of case
material and preparation of a thesis. Readings in cost procedure for those
manufacturing activities into which the individual student is planning
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to enter. Study of some miscellaneous topics serving to clarify various
accounts of the manufacturer not necessari’i-,y directly connected with the
computation or application of costs.

Ecbb. Tax Returns and Accounts. Lectures, readings and problems
illustrating accounting principles underlying income taxation, the accounts
which should be kept and tﬁe federation of tax returns. Emphasis will
be given federal taxation as being of more widespread interest, but some
attention will be given to the income taxes of two or more commercially
important states.

EcbB. Corporate Organization. The organization and control of
corporations with some attention to other forms of business. Consideration
is given to procedure and problems of incorporation, relationships of
the parties in the cor{)oration, and combinations of corporations in our
large industrials, Public utility corporations are studied briefly with the
puxl;;lnpse of presenting the relations of public service corporations and the
public,

Ecb7. Corporate Finance and Investments. Covers fundamental
principles of financial organization and management. The various types
of corporate securities are examined, the financial problems of the pro-
moter, the incorporators and the later financial management are studied
and illustrations are drawn from concrete cases. The latter part of this
subject considers most specifically the different kinds of investment securi-
ties with exercises in investment analysis, and a discussion of the methods
of the exchanges, brokerage and speculation. Lectures from investment
houses are utilized for this branch of the subject.

Ec681, 682, Financial Administration of Industry, Deals primarily
with financial problems of the ordinary sized establishments. The problems
covered include: initial working capital requirements, mortgaging the
plant, choice of banking facilities, budgetary control, duties of the treasurer
and procedure with relation to bankrupt debtors.

¢691. Public Utility Management and Finance. Study of the
theoretical and practical phases of public utility management. The subject
matter will include: organization of companies, franchises, legislative,
judicial and administrative, control through commission, financial plans,
1ssue of securities, accounts and records.

Ecb692, Public Utility Management and Finance. A continuation
of Ec591 including public relations, rate making, problems of capitalization,
depreciation, reserves and valuation, monopoly and competition, and
analysis of territory served. In addition to instruction by members of the
Institute Faculty, a broad range of topics of direct concern to public
utilities and to users and refiners of fue]ps will be covered by lectures by
men of special achievement in their several fields.

Ec6l, 62. Business Law. Deals with the general principles of
contract fa.w, special kinds of contracts, agency, negotiable instruments,
general principles of corporation law and insolvent estates.

Ec63. Business Law and Organization. A graduate study of busi-
ness organization from both a legal standpoint and a management stand-
point. The subject of contracts and the personal relations of individuals
within the organization are emphasized, The advantages and disadvan-
tages of various types of organization are discussed.

Ec66. Statistics. Elementary instruction is given in the construction
of statistical tables and charts, official sources of commercial and financial
statistics of the United States, and the interpretation of such material.
Some attention is given to the statistical methods of forecasting.

Ec681, 682, Business Cycles. A study of recurrent periods of
business prosperity and depression and of the theories offered to explain
them. Students will examine the factors which must be considered and the
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statistical methods used in attempting forecasts of general business con-
ditions.

Ec70, 71, 72, Business Management. Deals with the activities
of an individual business. The following topics are considered: organiza-
tion, plant location, layout and equipment, purchasing, transportation
and traffic, inspection, stores, design, scientific management, time, motion
and fatigue study, production control, office organization, location, layout
and equipment, insurance, marketing and marketing-engineering, including
product and market analysis, budgets, quotas, statistics, standards, market
structures, sales organization, sales management, sales campaigns, sales
promotion, advertising.

Ec761, 762. Marketing of Manufactured Products. A study of the
problems concerned in marketing the products of manufacturing industries
with special reference to policies and methods. The basic factors of organ-
ization, operation and coutrol are discussed, Readings in marketing
methods are required as a foundation for a thesis on a specific practical
marketing problem.

Ec80. Shipping Administration. Deals with the types of ocean
services and traffic agencies and their organizations; rate and traffic
agreements; ocean shipping documents; ocean rates and regulation; marine
insurance; and admiralty law. Its purpose is to acquaint the student
with the more important aspects of the business administiation of shipping
activities.

The following subjects are offered as general studies. For description
of courses see Division of General Studies, page 216,

G20, Labor Problems. G26. Investment Finance.
G22. Marketing Methods. G26, Banking and Finance.
G28. Production Methods. G27. Economics of Corporations.

ENGLISH AND HISTORY

The work in English is designed to arouse in the student an interest
in the important problems of modern life, and through the interest thus
stimulated to train him in oral and written expression. The instruction
is given by iectures, 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 o{) 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 end fifty years as they have
expressed themselves in the events, the institutions, and the literature of
that period. Significant works of literature which interpret phases of
political, economic and social life are read and discussed concurrently with
an historical study of the times. By this correlation of the work in literature
and history — on which as has already been indicated the work in com-
position is based — it is hoped that the student may gain a broad and vital
comprehension of the main forces working in life and society today.

El. English (Entrance;. For description see entrance requirements.

E2. History (Entrance). For description see entrance requirements.

El11. English and History. Covers European History of the last
hundred years and is conducted by recitations, lectures and conferences,
with oral and written reports, Textbook: Hayes, A Political ard Social
History of Modern Europe, Revised Edition, Vaz 2. (Macmillan.)

Ei2. English and History. A continuation of E1l. Textbook:
Hayes, A Political and Social History of Modern Europe, Vol. 2, Revised
Edition. (Macnuillan.)
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E21, 22. English and History. Includes the chief ideas of nineteenth
century and contemporary thought, political, social and philosophical,
handled in recitation and discussion groups, with required and collateral
reading, lectures and written papers. An alternative course on ‘' types of
literature " is offered for men properly qualified.

E32. English and History. Advanced work in reading and dis-
cussion of modern intellectual problems, based on Steeves' and Ristine's
" Representative Essays in Modern Thought.'" Lectures, recitations for
discussion and written papers. Required tor Course XV.

E88. Report Writing. A study of the various types of engineering
and business reports. Practice in the investigation of subjects, the arrange-
ment of material, and its presentation in good report form. A secondary
part of the subject is practice in the planning and writing of the more
common types of business letters,

E40. “English. A study of the biographies of five or six famous
men of modern times, representing different fields of activity. Collateral
reading and written work.

The following subjects are offered as general studies. For description
of courses see Division of General Studies, pages 216,

G40, English (Contemporary Drama). (Not offered in 1926-27.)

G41. English (Contemporary English Literature).

G42. English (Contemporary European Literature).

G483, English (American Literature)., (Not offered in 1926-27.)

G46. English (Advanced Composition). (Not offered in 1926-27.)

G46. Public Speaking. (Not offered in 1926-27.)

G461, Argumentation and Debate

G47. English (Informal Public Speaking).

G48, Aﬁarecinﬁon of Music.

GB60. Fine Arts in Modern Life,

Gb62. Lincoln and the Period of the Civil War.

FUEL AND GAS ENGINELERING

This course is planned to afford properly prepared graduates in
Engineering and allied fields of Science opportunity to obtain special
theoretical and practical training in the processing and utilization of natural
and manufactured fuels. The work consists of one academic year of study
at the Institute followed by six months' field work.

The content ot the work at the Institute is indicated in the list of
subjects given below. In the field work the theorcical side of fuel and gas
engineering studied at the Institute is applied to the processes of gas manu-
facture and fuel utilization by plant studies and tests on full scale equip-
ment in commercial operation. In general the thesis will be done during
this period. The degree of Master o% Science in Fuel and Gas Engineering
will be awarded upon the satisfactory completion of the work, subject to
the general rules for the Master's degree.

F1. Principles of Combustion. Part 1. Combustion calculations
dealing with furnaces, kilns, retorts, gas producers and still-settlings. The
calculation of excess air, volume of air and flue gas, heat and material bal-
ances, etc., is thoroughly considered.

Part II. Study of the principles and laws governing the combustion
of coais, fuel oil, natural and manufactured gas. The appliances and
equipment employed in industrial fuel utilization are described and studied,

Development and Use of Power. Study of gas, electric and
steam power and the selection of power equipment for typical conditions
met in practice. The different types of steam turbines, the principles and
economics of gas and oil engines, the simultaneous production of power
and process steam are considered. Intended to give the student a broad
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vision of the entire field of power development in addition to the more
important detailed methods of power application.

F8. Furnace and Retort Design. Study of principles of furnace and
retort design and construction, dealing with rates of heat transfer, flow
of gases in furnaces and retorts, and construction details. The design and
layout of two or three furnaces, retorts or still-settings will be carried out,

F4. Gas Engine Laboratory. Laboratory study of the gasoline and
Diesel engine.

FR., Natural Fuels. A study of the origin, composition, classifica-
tion, production. preparation and refining of the primary natural fuels,
especially bituminous and anthracite coal, lignite, petroleum and natural gas.

F6. Principles of Fuel and Gas Engineering I. A quantitative
study of (1) the measurement and calculations of pressure drop of gases and
liquids flowing through pipes, ducts, ete.; (2) the flow of heat in coolers,
condensers, heat interchangers, furnace walls; (3) crushing, grinding and
sizing of solids.

F7. Principles of Fuel and Gas Engineering II. Continuation of
Fuel and Gas Engineering I, dealing with absorption, distillation, humidifi-
cation of gases and liquids. These principles will be applied to quantitative
study of tie unit processes of gas manufacture, petroleum refining and coal
carbonization, as well as to the operation of the equipment involved.
Economic balance and treatment of residuals forms a part of this subject.

F8. Properties of Materials. Includes a study of the chemical and
physical properties of common materials of construction, such as refrac-
tories, insulation, metals and alloys at high temperatures. The corrosion
of metals in general and specifically condensers, boilers, stills, heat inter-
changers, etc., are taken up in addition to allied topics such as water
softening.

F9, Manufactured Fuels. Takes up the chemistry, the equipment
and the factors involved in the manufacture of producer gas, water gas, com-
plete and low temperature gasification of coal, the production of oil gas, etc.

F10. Field Work and Thesis. The field work consists in plant
studies and tests, full size equipment in commercial operation. The same
general methods now in use at the field stations of the School of Chemical
Engineering Practice are employed. The field stations are located at
Buffalo and Boston.

Buffalo Station. At the Lackawanna plant of the Bethlehem Steel
Company, the use of fuels for power generation, coking of coal, blast fur-
naces, open hearth and general metallurgical furnaces will be studied. The
latter part of the work at Buffalo will be carried out at the plant of the
Iroquois Gas Company where the manufacture of coal gas, blue water gas
and high pressure gas distribution will be studied. The plant is equipped
with new Woodhall-Duckham vertical retorts, one bench of which is
especially designed to permit study of coal carbonization. This plant also
affords an excellent opportunity for studying the problems incident to the
use of mixed natural, coke oven, coal and water gas,

Boston Station. The manufacture of coal gas in the various types of
retorts, carburetted water gas, and large scale distribution of gas will be
studied at gas plants in l\fassachusetts, where the equipment best illus-
trates the operating and manutacturing principles involved. The study of
steam power generation and the use ot power and process steam will also be
carriec{) out at this station, Subsequent to 1926 it is intended to establish
a third field station at a point where petroleum refining, ceramic kiln work,
etc.. can be studied by actual tests on operating equipment.

Thesis. Part ot the time at one of the field stations will be devoted to
research or investigation that will comprise the student’s thesis,
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GENERAL STUDIES

This division includes those subjects of a general and essentially non-
technical character which are offered for the purpose of giving the student
an opportunity to broaden his education. They are designed to introduce
himkto fields of thought and interests outside of his chosen professional
work,

Four terms of general study subjects are required in the junior and
senior years, but each student is free to elect from among the subjects
listed below such as appeal to his particular personal tastes and interests.
A considerable variety of subjects are offered, grouped for convenience
under the headings: Social, Political, Economic and Business Subjects;
Literature, English, History and Fine Arts; Science; Foreign Literature,
The list may be modified or extended from year to year.

With ti‘;e approval of the professor in charge of the division, other
non-technical subjects of suitable character may be substituted for those
listed. Such approval can only be given previous to registration in the
proposed substitute course. College graduates or others who have taken
elsewhere a satisfactory equivalent of liberal studies may be excused from
further requirements in general studies.

Students who because of irregularities in their schedules find difficulty
in utilizing the regular general study hour, are advised that any term in
either European Civilization and Art 4'46, 4'47 and 4'48 or Free Hand
Drawing 4'02, 4'03 and 4'04 will be credited as a general study. These
courses are given under Course IV in the Rogers Building, 491 Boylston
Street, Boston.

Members of the Choral Society who attend regularly throughout the
academic year the rehearsals and concerts and meet the tests to the satis-
faction of the director may receive credit for one general study, Students
will register for this subject in the second term only.

SOCIAL, POLITICAL, ECONOMIC AND BUSINESS SUBJECTS

First Term Second Term
Ga8. Production Methods. G3. International Law and Amer-
G26. Investment Finance. ican Foreign Policy.
G26. Banking and Finance. Gb. Psychology.
G38. Christianity and the Social G20. Labor Problems.
Order. G22. Marketing Methods.

(Not offered in 1926-27.) G27. Economics of Corporations.
GB9. Social Problems of Philosophy G4. Business and Patent Law.
G98. Military History and Policy

of the United States.
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SCIENCE
G1. History of Science. G2. History of Science.
G#6. Sound and Music. G66. Descriptive Astronomy.
GT1. Principles of Biology and G67. Meteorology.
Heredity. G73. Sanitary Science and Public
G72. Industrial Aspects of Bacteri- Health.
ology. GT76. Physiology and Embryology
G78. Air, Water and Food. of Reproduction.
GY9. Engineering Chemistry. G78. Air, Water and Food.
G80. Geology. G79. Engineering Chemistry.
G64, Organic Evolution.
GT76. History of Philosophy.
FOREIGN LANGUAGES
G821, French. G822. French.
G831, French. G832, French.
G941. German. G942, German.
LITERATURE, ENGLISH, HISTORY AND FINE ARTS
G41. English (Contemporary Eng- G40. English (Contemporary
lish Literature). Drama).
G43. English (American Literature). G42. English (Contemporary Eu-
(Not offered in 1926-27.) ropean Literature).
G46. Public Speaking. (Notoffered G46. English (Advanced Compo-
in 1926-27.) sition). (Not offered in
G461, Argumentation and Debate, 1926-27.)
G48. Appreciation of Music. G47. English (Informal Public
Gb62. Lincoln and the Period of the Speaking).
Civil War. GB0. Fine Arts in Modern Life,
Gb66. French Revolution and Gb58. Choral Singing.
Napoleon. European Civilization and
European Civilization and Art, Art.
Freehand Drawing. Freehand Drawing,
G1. History of Science. Thirty lectures or other exercises, dealing

with the development and decline of Greek science; the transmission of
science into western Europe; the science of the renaissance with emphasis
mainly on mathematics and the sciences nearly related to it. Textbook:
Sedgwick and Tyler, A Short History of Science, Chapters 1-X,

G2. History of Science, Thirty lectures, or other exercises, dealing
with the development of different fields of science, The subjects treated
will vary somewhat from year to year, but include such topics as the
transition from alchemy to chemistry, and the development of modern
astronomical theory, and of the theories of natural science. Textbook:
Sedgwick and Tyler, A Short History of Science, Chapters X1-XVII.

G3. International Law and American Foreign Policy. The lectures
will usually be of an historical character designed to help one to an intel-
ligent understanding of the subject as an American citizen. They will
include topics grouped as follows: Great Writers on the Law of Nations,
the Birth of International Law, States and Their Recognition, the entry
of America into the Family of Nations, the Monroe Doctrine, and Pan-
Americanism; the Territorial Jurisdiction of a State, Ships on the High
Seas and in Port, Diplomatic Protection of Citizens Abroad, and Extra-
dition; the American Foreign Service, Treaties and the Procedure of
Ratification in the United States; the Hague Conferences, the League of
Nations and the Permanent Court of International Justice; Rules of
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Land, Sea and Air Warfare, Military Government in Occupied Territory,
and the Rights and Duties of Neutral States in Time of War. There will
be occasional class discussions of related problems., One report for the
term will be required on a topic of current international interest based
on outside reading and chosen by the student himself with the approval
of the instructor, A few selected reports will be presented orally in the
class either separately or as part of a symposium pre-arranged by the
instructor. Texthook: Wilson and Tucker's International Law.

G4. Business and Patent Law. A general study of business law
with five or six of the exercises devoted to the principles of patent law.

Gb. Psychology. General principles of psychology.

G6. Industrial Psychology. The applications of psychology to
industrial problems of selection, placement and efficiency of personnel,
with some treatment of the psychology of marketing., Given in summer
session only.

G20. Labor Problems. The ground covered consists of a brief
resume of modern industrial history, showing the laborer's place in the
industrial world, and the general condition of labor as regards wages, hours
of labor, sanitary and safety regulations, ete. The following special topics
are discussed; collective bargaining; strikes and lockouts; injunctions;
arbitration; codperation; protit-sharing; workmen's compensation and
social insurance; and labor legislation. Special consideration will also be
given to recent developments in personnel work, industrial relations, and
plans for some degree participation of employees in the management of
industry through works' councils, shop committees and other forms of
joint control.

G22. Marketing Methods. Following such study of the economics
of marketing as is necessary for an adequate understanding of the larger
aspects of marketing, emphasis is placed on the methods by which eco-
noric goods are distributed. Includes discussion of sales organization, sales
engineering and codrdination of sales and production in the marketing of
fabricated products. Agencies for creating demand and for supplying
demand are discussed. Modern practices in organization, equipment and
operating methods in the fields of sales operation, advertising, merchandis-
ing and warehousing are treatec in detail.

G23. Production Methods. Emphasizes methods of organizing
and directing the activities and f.inctions of production in manufacturing.
Considers the control of equipment, materials, product réuality. 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

urchasing, traffic, stores, and intra-factory transportation methods.

roduct quality control considers the foctors of design and engineering,
inspection, salvage and the utilization o by-products. Product quantit{
control covers the work of planning, scheduling and dispatching and will
survey several representative control structures now in successful opera-
tion. Personnel control deals with the methods of employment, labor
maintenance and the technique of the executive,

G26. 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 investmerts,

G26. Banking and Finance. Considers the subject of banking in less
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technical form than Ec87. There is also a treatment of the investment and
security market and the more elementary 1portions of corporation finance.

G27. Economics of Corporations. The types of business organiza-
tion with special emphasis upon the corporation. Consideration is given
to the internal organization of the corporation, e3pecially on the financial
side: promotion, underwriting, marketing of securities, the financial
problems of a going concern, bankruptey and receivership. Discussion of
g_ub]ic service corporations and a brief examination of the trust movement,.

extbook: Lough, Business Finance.

G3a8. Chﬂstianit('f and the Social Order. A discussion of the evolu-
tion of our social order in the light of modern religious and scientific
thought with the object of making plain the origin and tendencies of the
principal elements of western civilization. The official views of Catholicism
and Protestantism are examined and their agreement with the teaching
of social science emphasized. Textbooks: Elfwood, Sociology and Modern
Social Problems: The Church and Industrial Reconstruction. (Not offered
in 1926-27.)

G40, English (Contemporary Drama). An untechnical discussion
of notable living playwrights and their work here and abroad. (Not
offered in 1926-27).

G41, English (Contemporary English Literature). Treats of a num-
ber of the most important English men of letters from 1890 to the present
time.

G42. English (Contemporary European Literature). An introduc-
tory study of some of the chief figures in European literature of the last
few decades and today.

G43. English (American Literature). From the Civil War, with
especial emphasis on the period since 1900. (Not offered in 1926-27.)

G441. English (Committee Work). The development of cooperative
thinking and cultivation of the * group spirit " by means of committee
reports on vital and timely subjects, and acceptance or constructive
%Tecdment by the class of what each report recommends. Open only to

=LA

G442, English (Business English). A study of the principles of
effective, businesslike expression; and practice, both written and oral,
in the expression of those principles. Lectures, recitations, business letters,
oral and written reports. Open only to VI-A,

G443, English (Contemporary Literature). A brief study of the
various types of contemporary novels, dramas and short stories with a
view to critical appreciation of these forms of literature. Lectures, dis-
cussion and written reports and criticisms. Open only to VI-A,

G46. English (Advanced English Composition). Designed primarily
for students who wish to do advanced work in composition under direc-
tion and criticism. So planned as to allow much individual freedom in the
choice of materials. Those desirous of experimenting with the essay ot the
short story, or with technical description or exposition, may do much of
their writing in any one of these fields. (Not offered in 1926-27.)

G46. English (Public Speaking). The object is to set forth the
Erincipal matters of technique on which the art of speaking in public is

ased, and to provide training for the individual members of the class.
(Not offered in 1926-27.)

G461, Argumentation and Debate. Trains men to prepare inten-
sively and to present effectively an argument. The principles of formal
logic, rhetoric, and oratory together with the general principles of argu-
mentation will be studied. The principles will be applied practically
through classroom preparation of briefs and oral presentation of debates.

G47. English (Informal Public Speaking; Committee Reports and
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Discussion). Training in the preparation and oral presentation of com-
mittee reports, These reports serve as a basis for class discussion,

G48. Appreciation of Music. No previous knowledge of music is
needed for this subject. Many musical illustrations are performed in the
class room. The lectures and textbook endeavor to give simply and clearly
the knowledge needed by an intelligent listener. Written work totalling
2,500 words, and two hour examinations are required. Textbook: Sigmund
Spaeth, The Common Sense of Music.

GbB0. The Fine Arts in Modern Life. Aims to develop the habit
and faculty of noticing visible beauty in contemporary art, in public monu-
ments and museum collections, and more especially in one's personal
enviromment, 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, Apollo, the Story of Art (Scribner's)
and Significance of the Fine Arts.

Gb2, Lincoln and the Period of the Civil War. Life of Abraham
Lincoln and his relation to the times, Textbeok: Charnwood, Life of Lincoln.

GbB6. French Revolution and Napoleon. Lectures, maps, pictures,
and some outside reading will be used to give the student a general idea
of the most interesting features and episodes of French society just prior
to the Revolution, of the Revolution itself, of the advent of Bonaparte,
of the Empire and of Waterloo.

G68. Choral Singing.

Gb69. The Social Problems of Philosophy. Discusses in non-tech-
nical language some of the philosophical theories which underlie recent
views of society and of the management of the personal life.

G60. Geology. A consideration of the forces which are now modify-
ing the earth and its inhabitants, and a history of the changes produced
by these forces, throughout the past, both upon the earth and its life.
Textbook: Shimer, Introduction to Earth History.

64. 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.

GGb6. Sound and Music. A general descriptive treatment with
some experimental lectures,

G66. Descriptive Astronomy. A general survey (illustrated) of the
facts and theories relative to the solar system and sidereal universe. Text-
book: Moulton's Introduction to Astronomy.

G67. Meteorology. A general descriptive account of atmospheric
phenomena. Topics for consideration will include the mechanics and
thermodynamics of the atmosphere, atmospheric optics, and factors of
climatic control,

GT1. Principles of Biology and Heredity. Thirty lectures illus-
trated by demonstrations, charts and lantern slides. A cultural subject
intended for students who have had little or no previous training in biology.
Gives a broad view of the fundamental principles of the subject, including
the properties of living matter, movement, nutrition, growth and repro
duction; with a general account of form and structure of plants and animals
and their classification. The questions of sex and heredity treated at
length, Textbook: Walter, Genetics, Revised Edition, 1922,

G72. Industrial Aspects of Bacteriology. Lectures on the relation of
bacteria and allied microdrganisms to chemical change, and to productive
processes in agriculture and industry. The role of the bacteria in soil
fertility, in nitrogen fixation and other constructive processes, as well as
the effect of undesirable types of microorganisms are considered. Special
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attention is given to the fermentation processes in different industries
whereby microbes are made to work as chemical reagents. Illustrated by
demonstrations and lantern slides,

G73. Sanitary Science and Public Health, Lectures (illustrated)
on health and disease, parasitism, toxins and anti-toxins, resistance and
immunity vaccination, epidemiology, preventive sanitation and preventive
hygiene.

G76. Physiology and Embryology of Reproduction. General infor-
mation on the biological aspects and explanation of the subject.

G76. History of Philosophy. A general survey of modern philosophy
from the time of Descartes.

GT77. Methods of Teaching General Science in Senior and Junior
High Schools (Credit 90 Hours). A study of methods of teaching general
science to junior high school pupils. Typical experimental lectures will be
given which illustrate the best methods of presenting the subjects. Given
in Summer Session only.

G78. Air, Water and Food. Takes up these essentials of life as they
affect the welfare of the individual and the community. Typical subjects
discussed are: factors of comfort in ventilation, tests for pure water,
protection of water supplies, sewage treatment, food in relation to life and
growth, an adequate dietary, food adulteration. Requires no chemistry
beyond that given in the first year,

G781, Methods of Teaching Physics in Senior High Schools (Credit
90 Hours). A study of methods of teaching physics to senior high school
pupils. Experimental lectures will be given to illustrate the best methods
of presenting the subject matter. Given in Summer Session only.

G782. Methods of Teaching Chemistry in Senior High Schools
(Credit 90 Hours). A study of methods of teaching chemistry to senior
high school pupils. Experimental lectures will be given to illustrate the
be?t methods of presenting the subject matter. Given in Summer Session

nly.
GT79. Engmeering Chemistry. A broad, general, non-technical sub-
ject designed to furnish chemical information as applied to common things.
Treats of the manufacture and testing of illuminating gases, coal tar
products, perfumes, sugars, alcohols, acids, petroleum-gasoline, lubricating
and fuel oils, the animal and vegetable oils, paints, varnishes, paper, ink,
leather, glue, rubber, textiles and explosives. Alloys, wood and wood
preservatives are also considered. Textbooks: Rogers, Elements of Indus-
trial Chemistry or Thorp, Outline of Industrial Chemisiry.

G821, G822, French. Practice in understanding spoken French,
expression in French of scientific ideas, general and technical. Reading of
texts on science and industry.

G831, G832. French. A brief survey of French literature of the
nineteenth century 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; impressionism and symbolism. Each term may be taken
independently.

G941, G842, German. Many exercises without preparation. It is
distinctively a sight reading course for practice in rapid reading. The
selections are from current periodicals. Preparation is devoted to the
derivation of words and vocabulary study.

G98. Military History and Policy of the United States. Military
history and policy of the United States from the early colonial times
to the present day given in such a manner as to avoid a too technical
discussion of the strategic principles involved as are the political or other
factors leading up to the events referred to except where a clear under-
standing of the situation requires it. Required of all students registered
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in any Advanced R. 0. T.C. Unit. Ordinarily taken during the first term
senior year but may be taken during first term junior year.

GERMAN

The study of modern languages at the Institute has two objects:
that of enabling the student to make use of the languages as instruments
in scientific research, and that of giving him general training and culture,
It aims to give sufficient facility with modern texts to use them without
the necessity of translating, and as much familiarity with the spoken
language as the individual aptitude of the student and the time available

it. From the beginning as much of the classroom work as possible
is carried on in the language taught. Occasional talks therein are also
given, and writing from dictation is frequently practised.

A sound knowledge of grammar is attained by the careful analysis
of parts of the texts read, and by oral and written illustrative exercises.
To make these of value a good pronunciation is essential, and this is
striven for through constant practice in the classroom. In addition to a
deeper knowledge of the language and literature, the advanced courses
aim to impart succinctly familiarity with the character, customs, tradi-
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
=:hjects are of advanced grade.

L11, L12. German. (Elementary.) Intended to prepare students
to fulfill the entrance requirement in German. A study of grammatical
forms, syntax and vocabulary, through composition exercises and rapid
reading, forms the basis of the work.

L21, L22. German. (Intermediate.) Includes a systematic review
of grammar. The reading, scientific as well as literary, gradually becomes
more difficult, while the syntax, idioms and synonyms of the language
are carefully studied. By the end of the course students should be able
to read understandingly any ordinary newspaper or magazine article of a
literary or popular scientific nature, to understand simple spoken German,
and to express simple thoughts in German. As far as practicable the
exercises are conducted in German.

123, L24. German Literature. Readings and Lectures adapted to
the needs of aeronautical students.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, page 216,

L31, L82. German. (Advanced.) Exercises in scientific German.
Selections are made from current scientific journals and from the latest
spieg:.iﬁc literature. Exercises are conducted in German as far as prac-
ticable,

G941, 942. German.

ROMANCE LANGUAGES

Several courses are offered in French and one in Spanish. Those in
French are of Elementary, Intermediate and Advanced grade. In the Ele-
mentary and Intermediate courses a careful foundation is laid for reading,
writing and speaking French. Great care is taken to secure a good pro-
nunciation, a mastery of the working essentials of grammar, a reasonable
vocabulary for the expression of common ideas, training of the ear for
French sounds, and a broad reading vocabulary. The reading texts
includescientific matter, fiction, drama, historical or descriptive works of
a nature to open up to the student the genius, institutions and social point
of view of France. Qccasional illustrated lectures are given to supplement
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the class exercises and stimulate interest. The advanced courses for stu-
dents in Architecture are planned to give a more ready command of the
language, an acquaintance with great examples of French literary art,
and a familiarity with French architectural literature. The General
Study courses offer the student an opportunity to carry his study of French
beyond the Intermediate grade, increasing his practical command of the
language, reading ability, and acquaintance with the greatest French
writers.

The one-year elective course in Elementary Spanish is parallel to the
course in Elementary French. It gives a training in pronunciation, essen-
tials of grammar, and reading of varied matter. Onits completion a student
should be able to make intelligent contact with a Spanish-speaking country,
be able to read Spanish correspondence and translate reading matter of
moderate difficulty.

In all courses the foreign language is used as much as possible in the
class room.

In the designation of subjects the grades Elementary and Intermediate
correspond to the definitions of the Modern Language Association of
America and the College Entrance Examination Board. Elementary
French =French Cp 2; Elementary Spanish= Spanish Cp. 2; Intermediate
French =French B, or French Cp. 3.

L61, L62. French. (Elementary.) Designed to give the necessary
foundation for the study of the French language, literature, or for scientific
studies; it will also enable students to fulfill the entrance requirement in
elementary French. Consists of training in pronunciation, elementary
grammar, acquisition of useful vocabulary and reading of easy matter.
The last term will include the reading of some technical French.

L61, L62. French. (Intermediate.) Designed to enable students
to meet the entrance requirements in intermediate French. Recitations
partly conducted in French. A continuation of the study of grammar,
pronunciation, and useful conversational forms; drill in composition and in
translation into French of connected passages; reading and translation of
some standard modern authors, reading of scientific French.

L63, L64. French. (Advanced.) Planned to suit the needs of
Course IV. Emphasis is laid upon good pronunciation, and the ability to
express in French matters dealing with travel and architecture. Some of
the reading matter will deal with architectural subjects. Textbooks: such
books as Galland, French Composition; Schoell, Paris d' awjouwrd hui;
Hervieu, La Course du Flambeau; Loti, Pécheur d' Islande; George Riat,
Paris (Les Vilies d’ Art Célébres).

L65. French. (Advanced.) Reading of French prose of a varied
nature, part of which deals with an outline of French civilization and
with the description of French cities, cathedrals, chateaux, etc, Practice
in pronunciation and conversational phrases useful for travel is given.
Textbooks: Levy, French Composition (Holl); such reading matter as
Emile Gebhart, Florence; Besnard, Le Mont-Saint-Michel; Gautier, Voyage
en Espagne; Hugo, Notre Dame de Paris, Demaison La Cathédrale de Reims;
Anatuvle France, Le Crime de Sylvestre Bonnard.

L8l, LB82. Spanish. (Elementary.) Pronunciation, elementary
grammar, easy reading matter, practice in conversational phrases useful
for travel. Textbooks: such books as Hills and Ford, First Spanish Course
(Heath); Pittaro, Spanish Reader; Hills and Reinhardt, Spanish Short
Stories; Romera- Navarro, Historia de Espaiia; Carrion and Asa, Zaragiiela.

The following subjects are offered as General Studies, For description
of courses see Division of General Studies, page 216.

G821, G822, French.

G831, G882, French.
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MATHEMATICS

Great importance is attached to the study of mathematics, both as a
means of general education and as a necessary basis for further instruc-
tion in engineering and other subjects. Students in most of the regular
courses study mathematics throughout the first two years, beginning with
a combined course in elementary calculus and analytic geometry extending
through the first year. The second year work is devoted mainly to integral
calculus and elementary differential equations with systematic study of
applications. From the outset, care is taken to present both underlying
principles and a great variety of concrete applications, the latter connecting
the mathematical instruction closely with the professional studies. The
instruction is given mainly by recitations in small sections, the number
of the students in a section being about twenty-five. Students having time
and interest for the study of mathematics beyond the prescribed limits are
given opportunity for more advanced work, and the Institute offers
exceptional advantages for advanced and elective work in applied mathe-
matics,

Undergraduates wishing to specialize in mathematics are enabled to
do so by the provision for suitable electives in Course IX-C (page 89).

The department possesses an excellent library, with current journals,
a mathematical laboratory with Monroe and Millionaire computing ma-
chines and a collection of models.

M1. Algebra (Entrance). For description see entrance require-
ments.

M2, Plane Geometry (Entrance). For description see entrance
requirements.

MS3. Solid Geometry (Entrance). For description see entrance
requirements.

M4. Trigonometry (Entrance). For description see entrance
requirements,

M11, Calculus. An elementary presentation of the fundamental
ideas of the calculus; differentiation and integration of the algebraic poly-
nomial: differentiation of any algebraic function; derivatives; differentials
maxima and minima; applications to simple problems in geometry and
mechanics. Textbook: Woods and Bailey, Elementary Calculus.

M12. Calculus. Differentiation and graphical representation of
trigonometric, inverse trigonometric, logarithmic and exponential functions,
with applications; series; partial differential; methods of integration.
Textbook: Woods and Bailey, Elementary Calculus.

M21. Calculus. Continuation of integration of functions of one
variable including use of tables; definite integrals; geometrical applications
to areas of lengths of plane curves, volumes of solids; mechanical applica-
tions to work, pressure, centers of gravity and moments of inertia; double
and triple integration with applications to areas, volumes, moments of
iCrllelrtia;. and centers of gravity. Textbook: Woods and Bailey, Elementary

dQLCULUS,

M22. Differential Equations. A treatment of ordinary differential
equations including the principal types of first and second ord}t;r equations,
simultaneous equations, and linear equations with constant coefficients.
The work is illustrated by numerous applications to geometry, chemistry,
physics, and mechanics. _Textbook: Phillips, Differential Equations.

M24. Differential Equations. Differential equations covering the
work of M22 and M31 given for students at Lynn intending to enter the
graduate courses in electrical and mechanical engineering conducted by
the Institute in cooperation with the General Electric Company.

M26. Least Squares and Probability. A brief discussion of the
general principles and the more common scientific and engineering appli-
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cations of the method of least squares. Texthook: Bartlelt, Method of
Least Squares.

M31. Differential Equations of Electricity. Deals mainly with the
equations which the student of elec tricity meets in his work. These equa-
tions will be discussed from the general point of view, but specific appli-
cations will be made to electrical problems,

M36, M37. Advanced Calculus. Fundamental principles, power
series, partial differentiation, implicit functions, Gamma and Beta func-
tions, line, surface and space integrals, vectors, ordinary differential
equations, Bessel functions, partial differential equations, caleulus of vari-
ation, elliptic integrals,

M41. Calculus, Applications of. Especially adapted to the needs
of students in chemical engineering.

M48, M44. Theoretical Aeronautics. Open to third and fourth-
year students. The main topics covered are (a) The mechanics of the air-
plane, including vibrations, moment of momentum, moving axes, etc.
(b) The mechanics of irrotational fluid motion and its application to lift
and drag. (¢) The stability of the airplane.

M461, M4562. Fourier's Series and Integral Equations. The theory
of Fourier's series, Bessel's functions and their application to the solution
of such problems in physics as can be expressed by certain partial differ-
ential equations.

M46, M47. Advanced Wing Theory. Selected advanced topics in
continuation of M44. Textbooks: Joukowski, L' Aerodynamique; Prandtl,
Applications of Modern Hydrodynamics to Aeronautics; published by the
National Advisory Committee for Aeronaufics.

M61, M62, MB3. Engineering Science. Mechanics, hydrody-
namics, and electricity, designed to illustrate the correlation between these
subjects and their general application to engineering problems.

MG64, Mathematical Laboratory. Practical instruction in numerical,
graphica] and mechanical caleulation and analysis as required in the
engineering or applied mathematical sciences, numerical solution of equa-
tions; graphical methods; nomography and the construction of graphical
charts: curve fitting to empirical data; approximate methods of integration,
differentiation and interpolation; the use and principles of construction of
instruments employed in calculation, and many kindred topics. Textbook:
Lipka, Graphical and Meckanical Computation.

MGB61, M662, Theory of Functions. A study of the elementary
functions for complex values of the variable. Development and applica-
tion of the fundamental theorems of the analytic function theory. A por-
tion of the first term will be devoted to selected topics from the theory of
functions of a real variable,

MO57. Theory of the Gyroscope. A mathematical discussion of the
gyroscope, together with its application to torpedoes and stabilizers,

M60. Vector Analysis. Algebraic combinations of vectors, differ-
entiation and integration of vector functions, Green's and Stokes' theorems,
potential functions, applications to geometry and physics.

61. Mathematical Theory of Statistics. The more elemeatary con-
cepts and processes of statistical method, including finite differences,
interpolation, averages, moments, probable error, frequency curve, least
squares, fitting of curves to statistical data, theory of correlation.

62. Modern Algebra. Delerminants, matrices, systems of linear
equations, linear transformations, finite groups.

M631, M632. Differential Geometry. A study of n dimensional
geometry with the use of the Ricci absolute caleulus, theory of tensors,
applications to Euclidean, Riemannian and Weylian spaces.

M641, M642. Modern Analysis. Particular attention is given to
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analytical methods used in mathematical physics, and the study of impor-
tant transcendental functions. Based upon Whitaker's Modern Analysis.

M661. Analytical Mechanics. Lagrangian and Hamiltonian systems
are discussed, and their relations to a minimum principle brought out,
The elements of elasticity theory and of hydrodynamics are treated.

M662. Analytical Mechanics. Continuation of the topics treated
in M661. Introduction to relativistic mechanics.

. MT70. History of Science. Same as G1 with 30 extra hours prepa-
ration.

M72, Differential Equations. (For students from the United States
Army.) A review of calculus, including differentiation, differential prop-
erties of curves, rates, maxima and minima, integration, multiple integra-
tion, geometrical, mechanical and physical problems; differential equa-
tions of the first order, special types of second order equations, linear
equations with constant coefficients and simultaneous linear equations.
The application of the caleulus and differential equations is made to
various problems of mechanics, physics, and engineering. Textbooks:
Wilson, Advanced Calculus; Phillips, Differential Equations.

M731, M782. Rigid Dynamics. The fundamental principles of the
mechanics of rigid bodies.

MT76. Exterior Ballistics. The calculation of the trajectories of
ijectiles under standard conditions, and of the differential corrections
or variations from standard conditions is discussed here. The method
of Siacci-Ingalls and that of numerical integration are both treated.
Applications to the construction of Range Tables are given. Textbook:
Imtroduction to Ballistics, A. A. Benneit, prepared in the Technical Staff
of the Ordnance Department.

MT77,. Vector Analysis. A treatment of the vector functions and
gpze;;rzations required in theoretical work on electricity, Preparation for

M78. Analytical Geometry. Conic sections, transformation of
coordinates, general equation of the second degree, codrdinates in space,
quadrics, curves in space.

M80. Methods in Teaching Junior High School Mathematics.
Will include the observation of a demonstration class, showing actual
teaching of a typical group of junior high school pupils.

81, 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.

M82, Classroom Problems of the Junior and Senior High Schools.
Aims to discuss problems of particular value to the teacher, including
classroom methods and technique, methods of study, rating of pupils,
and the like,

The following subjects are offered as General Studies, For description
of courses see Division of General Studies, pages 216,

Gl. History of Science.

G2. History of Science.

G76. History of Philosophy.

MILITARY SCIENCE AND TACTICS
Courses in Military Science are divided into: Basic Course, compul-
sory, and Advanced Course, are optional.
The Basic Course consists of the subjects given during the first and
second years, Male students who enter the Institute as first-year students




CATALOGUE 227

are required to complete satisfactorily both years of the Basic Course.
Those who enter as second-year students are required to complete satis-
factorily the second year of the Basic Course. Aliens, students found
physically unfit for military service, and students with military training
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 registration.

Each student taking the first vear of the Basic Course is issusd a
uni{lorm. He must provide himself with a pair of high tan shoes to wear
with it.

The great demand for technically trained officers in the more scientific
branches of the army was most evident during the recent war. The major-
ity of the courses at the Institute, and the excellent facilities available in
connection therewith, afford the student an admirable preparation for the
scientific duties of an officer of a technical arm of the service. Accordingly
the military training prescribed at the Institute is designed to impart the
specialized knowledge most essential to supplement the general technical
education of the student so as to render his services of the maximum value
to the country in time of war as an officer of Coast Artillery, Engincers,
Signal Corps, Ordnance, Air Service or Chemical Warfare Service.

Having satisfactorily completed the two-year compulsory course in
military training, the student who is registered in the Institute as a third
year student may elect to pursue the Advanced Cotirse 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 Un.ts: Coast Artillery, Engineer, Signal
Corps, Ordnance, Air Service or Chamical Warfare Service established
at this institution, depending upon his choice and the Institute course he
i8 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 third and fourth years, including the vacation period which intervenes
between them; transportation to and from the summer camp, and, during
the period while he is on duty thereat, feeds and clothes him, provides him
with all books, equipment, supplies, quarters and medical attendance.
Upon graduation from the Institute he is eligible to receive a Reserve com-
mission for a period of five years in the United States Army, but continues
in civil life, subject to call as an officer in time of war, or for not more than
fifteen days' service in any year in time of peace. Under present conditions
students who elect to pursue the Advanced Course receive not only their
complete support for one six-weeks' period, but in addition are paid over
§210.00 in cash. This is, in effect, a military scholarship, open to all stu-
dents who are citizens of the United States, physically sound, who have
made a satisfactory record in their compulsory military training and dis-
play such physical, mental and moral qualifications as, in the judgment of
the Professor of Military Science and Tactics, render them suitable can-
didates for a commission.

The right is reserved to discharge from the Advanced Course any
student who is guilty of misconduct, or whose work in any department
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of the Institute falls below standard, or who is found in any way unfit or
unsuitable for the commission for which he is a candidate.

11, Military Science. (Required in all courses.) Consists of
six weeks of infantry drill, school of the Soldier, squad and platoon; four
weeks of lectures on elementary subjects of military training; and five
weeks of instruction, both theoretical and practical, in infantry weapons
and rifle marksmanship.

MS12. Military Science. (Required in all courses.) Consists of
two weeks of lectures on the articles of war and courts-martial; five weeks
of lectures on minor tactics and field service regulations; and eight weeks
of infantry drill, school of the company and the battalion at ceremonies.

21. Military Science. (Required in all courses.) Consists of
a six weeks' course in topography ang map reading; five weeks of lectures
on field fortification; and two weeks of lectures on signal communications;
followed by two weeks devoted to one lecture on the particular duties of
each of the units of the R. O. T. C. represented here. Opportunity is given
the student to choose the unit in which he desires to continue his training
during the following year. Those wiio do not report their choice of a unit
before the beginning of the following term will be arbitrarily assigned to

a unit.

MS221. Military Science. Coast Artillery Unit. Consists of fifteen
weeks devoted to gunners' instruction,

MS222. Military Science. Engineer Unit. Fifteen weeks devoted
to instruction in the elements of engineer training.

§228. Military Science. Signal Unit. A fifteen weeks' course in
electrical communications.

MS224. Military Science. Ordnance Unit. Lectures on interior
and exterior ballistics.

MS226. Military Science. Air Service Unit. Fifteen weeks devoted
to elementary ground training. Open to those students only who have
passed the physical examination for training.

MS226. Military Science. Chemical Warfare Unit. Instruction
both theoretical and practical for fifteen weeks in the chemical warfare

service,

MS311, Mili Science. Coast Artillery Unit, Advanced.
(R. 0. T.C.) Five weeks devoted to instruction on fire control instruments;
and ten weeks to the computations of firing data for heavy mobile artilleéy.

MS3812. Military Science. Coast Artillery Unit, Advanced. (R.O.T.C.)
Seven weeks' study of the dispersion and probability of fire; and eight
weeks of observation and adjustment of fire,

MS3821. Military Science. Engineer Unit, Advanced. (R.O.T.C.)
Consists of lectures for four weeks on organization and duties of engineers;
three weeks on administration, supply and equipment; and eight weeks on
musketry and combat principles.

MS3822. Military Science. Engineer Unit, Advanced. (R.O.T.C.)
Consists of lectures for eight weeks on gereral construction in war; and
seven weeks on field and permanent fortifications.

MS331. Military Science. Signal Unit, Advanced. (R.O.T.C.)
Fifteen wecks devoted to signal communication and tactics,

MS3311. Military Science. Signal Unit, Advanced. (R.O.T.C.)
Shorter than MS313.

MS332. Military Science. Signal Unit, Advanced (R.O.T.C.)
Consists of instruction for eleven weeks in codes and ciphers and radio,
and four weeks of practical signal work in the field.

MS3321. Military Science. Signal Unit, Advanced. (R. O.T. C.)
Shorter than MS323.

MS34%, Military Science. Ordnance Unit, Advanced. (R.0.T.C))
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Consists of lectures; three weeks on organization, mission and function of
the Ordnance Department; two weeks on the history of the development
of ordnance; and ten weeks on light artillery material.

MS342. Military Science. Ordnance Unit, Advanced. (R.0.T.C.)
Fifteen lectures on heavy artillery material,

MS361. Military Science. ~Air Service Unit, Advanced. (R. O.T.C.)
Tifteen weeks of lectures on organization and administration, navigation
pursuit, attack and bombardment.

MS352. Military Science. Air Service Unit, Advanced. (R, O.T.C.)
Lectures for fifteen weeks on observation and artillery liaison.

MS361. Military Science. Chemical Warfare Unit, Advanced,
(R.0.T.C.) Covered by Institute subjects, (See R. O. T, C. schedules.)

MS362. Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T. C.) Lectures for fifteen weeks on organization and duties of
chemical warfare service, Personnel and matericl,

MS411. Military Science. Coast Artillery Unit, Advanced. (R.0.T.C.)
Lectures on coast ariillery materiel, three weeks; organization and adminis-
tration of the coast artillery corps, three weeks; camp sanitation and
military hygiene, two weeks; gunners' instruction for anti-aircraft artillery,
five weeks; and six periods throughout the term for examinations.

MS412. Military Science. Coast Artillery Unit, Advanced. (R. O,
T. C.) Lectures for fifteen weeks on the tactical employment of artillery,
fixed, anti-aircraft and heavy mobile artillery.

MS421. Military Science. Engineer Unit, Advanced. (R. O.T. C.)
General field construction. Elements of water supply and military roads.

MS422. Military Science. Engineer Unit, Advanced. (R. O. T. C.)
Military bridges and permanent fortifications.

MS431. Military Science. Signal Unit, Advanced. (R. O. T. C.)
Take Wire Communication 6:281. (See R. O. T. C. schedules.)

MS432. Military Science. Signal Unit, Advanced. (R. O. T. C)
Take Radio Communication 6:282. (See R. O. T. C. schedules.)

MS441, Military Science. Ordnance Unit, Advanced. (R.0.T. C.)
Covered by Institute subjects. (See R. O. T. C, schedules.)

MS442, Military Science. Ordnance Unit, Advanced. (R.O.T.C.))
Covered by Institute subjects. (See R. O. T. C. schedules.)

MS461. Military Science. Air Service Unit, Advanced, (R.0.T.C.)
Fifteen lectures each on Aero Motors, Aerial Photography and Aero-
nautical Engineering (part of 16'74). (See R. O. T, C. schedules.)

MS462. Military Science. Air Service Unit, Advanced. (R. 0.T.C.)
Part of Aeronautical Engineering 16'74. (See R. O. T. C. schedules.)

MS461. Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T.C.) Covered by Institute subjects. (See R. O. T. C. schedules.)

MS462. Military Science. Chemical Warfare Unit, Advanced.
(R. 0.T.C.) Covered by Institute subjects, (See R. O, T, C. schedules)

DEPARTMENT OF HYGIENE

The gymnasium of the Institute is located on the third floor of the
Walker Memorial Building, fronting on the Esplanade, east of the educa-
tional buildings. This gymnasium affords ample accommodation for the
training of classes in gymnastics,

The gymnasium is open to all students free of charge, and the instruc-
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 showing the greatest physical improvement
for the year. These medals are the gift of the late Samuel Cabot, for many
years a member of the Corporation of the institute,

During the past year the hangar building has been remodeled and
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equipped for boxing, wrestling, and basketball. This building is for
competitive indoor sports and has seats for three hundred spectators.
Witlg 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. Physical Training. Three lectures on the relation of
exercise to health and on personal hygiene are given to the first-year class
at the beginning of the school year, and all first-year men take two physical
examinations during the first month, one at Walker Memorial from which
anthropometric charts are plotted and one at the Medical Department,
The class is then divided into sections for gymnastic exercise, each section
having two hours a week for the last ten weeks of the first term and two
hours a week for the first ten weeks of the second term under the direction
of the Physical Director. All first-year students are required to take these
lectures and exercises. Regular exercises on the various athletic teams
may be substituted for gymnastic work by consulting the Physical Director,

PROFESSIONAL SUMMER SCHOOLS

To bring the students into closer relations with the practical side of
their professions, professional summer schools are held in the departments
of Civil Engineering and Mining, Metallurgy and Geology. The students
accompanied by instructors, give their time to field-work, or visit anci
report on mines or industrial establishments.

Summer School of Civil Engineering. — With the exception of brief
courses in the manipulation and use of the tape, compass, transit and level,
the entire field-work in surveying and railroad engineering is given at
Camp Technology on the shore of Gardner's Lake near the village of
East Machias, Maine. This locality is well adapted for the carrying out
of all the operations involved in the various problems of plane surveying;
for performing the field-work necessary for the making otp 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 tge orm of a strip varying in width from one-fourth to one
mile with a shore line of five mi];s 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, a large lounge room, three sleeping rooms, a camp
store and post office, an instrument room, kitchen, icehouse, toilet room and
lavatories, and a dormitory for the service staff, Sleeping quarters for stu-
dents are provided in eight wooden barracks, each containing six double
rooms; tents on raised platforms are also available for twenty students.
An additional barracks building is used by members of the faculty in
residence at the camp, and another large wooden building furnishes sleep-
ing accommodations for other members of the instructing staff. The latter
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building also provides drafting space for twenty-four, The camp is equipped
with excellent sanitary facilities, a wholesome water supply from driven
wells and an electric light plant. An infirmary which serves as an emergency
hospital contains the quarters of the physician who is in constant atten-
dance throughout the camp session,

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

The tuition fee is 875 for 1'05, 1'08, 1'20 and 1'60 combined; also for
1'04. An additional charge of $30 is made for 1'07. The cost of camp
operation and maintenance is shared equally by those in attendance.

Summer School of Surveying for Miners and Geologists. Surveying,
1'10, which is given at the Summer Mining Camp at the Replogle Mine,
near Dover, N, J., includes topograptic surveying, levelling and mine
surveying, It is required for students in Course III, Option 1, between
their second and third year; and for students in Course X[;I. between their
third and fourth year, The camp, which is about two hours' distance
from New York City, on the Lackawanna Line, has been selected because
of its unequalled situation with reference to mines, famous geological
exposures and topography. The fee is $75. Depusit for board and inci-
dental expenses is $80.

Summer School in Mining Practice. Mining Practice, 3'08, required
of all students in Course I1I, Option 1, either between the second and third
or between the third and fourth years, is given at the Summer Mining
Camp. The fee is $10; deposit for board and incidental expenses, $20.

Summer School of Surveying, — Students in Course III, Option 2,
and Course VI are required to take the Course in Surveying and Plotting,
1'02, in the early part of the summer following their second year. The
ins‘tégction is given in Cambridge and vicinity. The fee for this course
is $20,




SUBJECTS OF INSTRUCTION TABULATED

The number to the left is the subject number, The numbers under the
title are the numbers of the preparatory subjects. Those in italics indi-
cate subjects to be taken simultaneously. To the right of the subjects
are noted the Professional Courses which prescribe the subject an the
year and term in which the subject is tmght Under the heading ** Term
and Hours of Exercise and Preparation' the first number shows the
hours assigned to Lecture or Recitation in the term of fifteen weeks, the
second the time assigned to preparation. Underneath the first number
are the hours for laboratory, drawing or field exercises. To the extreme
right is given the name of the teacher in charge of the subject.

CIVIL ENGINEERING — 1-00-1-99

Term and Hours of
Excrcise and Preparation  Instructor

No. Subject and Preparation Taken by Year  Isi 24 in Charge
Term Term
1'00 Surveying and Plotting .... I, XI, XV, 2 30-45 A Robbins
M4, D22 L".m open to
first year students.)
1'01  Surveyinge and Plotting . ... I, XI, XV 2 O 2- 0 Robbins
M4, D22 (Not open to 28
first year students.)
102 .‘unvcymu and Plotting . ... Ills, VI 3 Summer 20~ 5 Hosmer
M4, N22 (Not open to 50
first )Lur students.)
T0B3" BUCVOME L e ey el 11, XVI 2 10- 0 PRl . Howard
M4, D22 (Not open to 20
first year students.) IX-B, XV: 2 Aot it ‘l)gf 0
IV 3 b it 10- 0
20
104 Surveying.......v..s0s v1o s (Elective) Camp Technology Howard
M4, D22 (Open only to 355 hours
qtluh}nts entering the third
1'05 Plane Hurvoym I, XI, XV 3 Camp Technology Howard
1'00, 1°01; 1° 12 (O:)Ln unly 100 hours
to ﬁtudn nLa entering the
third year.)
1'06  Geodetic and Topographic I, XI, XVi 3 Camp Technology Hosmer
Surveying 100 hours
‘05
1'07  Geode tlc Surveying . . ...v (Elective) 3 Camp Technology Hosmer
113, 1'06 150 hours
1'10  SUEVAVIOE, < ooboisorsiain i 111, 3 Summer Mining Eberhard
M4, D12, D22 XI11 4 { Camp
((J[wn to students ente ring 360 hour':
the third year.)
1'12  Astronomy and Spherical
Trigonometry......co000 48000 Ny Hosmer
Md. 1'00
AR (T S e e e e 1 3 30--30 = Hosmer
M22 and 1'12
1'14  Advanced Geodesy. ....... 1 G 30-60 Hosmer
113
1'15 Naﬁi::atiun ............... Vils 8 . 1545 Hosmer
4
1'18 Map Reading and Topo-
gmghicai Drawing . ..... I, XI 2 1‘34- (1) Ay Howard
120 Rallway Pieldwork........ I, XI, XVi 3 Camp Technology Babeock
1, 1'06 80 hours
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No.
121

1211

122

123
124
1'256

120
127
128
1°301

1'302

1311
1312
135
1'36
187
1'38
139

140

141
1'42
1'421
1'422
1'43
144
145
1'46
1'461
148
1401
1402
1°501

CATALOGUE

Term and Hours of

Exercise and

Subject and Preparation Taken by Year  1st
Term
Railway and Highway Engi-
e R R I, 2 XVi 3 3060
M21, 1 01, 1'20
Raalway and Highway Lrlgl-
NEEring. .o\ .ovvvis Paviin Il 8 2040

M21, 1’01, 320
Rallway and Highway Engi-

neering. .. .. S et iy I, XI, XVi 3 e
121 or 1'211
Railway Drafting......... I, 2, XI 0-0
1'20, 1'21, or 1"211 60
Ralllwey D;nfting ......... I, 2, XI 3 Ay
Railway and Highway Engi-
............. o XI,XVi 4 3045
1 20 ] 22 2'20; 1'35 for Iy Mil. Eng.
Rajﬂéysay Ln;,mcc-rmg ...... 1 4 30-30
Rall.lwa}, Engineering . ..... Iz 4
Rm]wayj Design........ w0 It 4 3
4, 1°27
Advanced Railway Engi-
LT SRR DR 9 S I G 30-60
1'27, 1'28
Advanced Railway Engi-
necring I G 3
301
Advanced Railway Design , 1 G 0-0
28, 1°501 45
Advanced Railway Design.. I G o
1'311, 1°202
Roads and Pavements. . . .. I, s 4 20-25
1'22, 1211 for XI X1 8,4 20-25
Tcstlng Highway Materials Is 4 A urs
'35, 2'37
Highway Transportation... Is 4
1°25, 1'84, 537
nghway Design.....oiv0s Ia 4 ‘
1'24, 1'87
Grnphlc 1) TR (T I 2
802 (Not open to first
year students.)
BEACTUTOR o s oo/ se 0 b0 uia 1,1Vy, IX-B, 8
'20, 2'211 X1, XV
Mil. Eng, Summer 4%
BETUOLIBE o v ot bintare 1,1Vs, XI, XV, 4 60-120
140, 143 Mil Eng.
Sr.rluﬁurcs ................ Ii, 2, Mil Eng. 4
‘-':tru;:}ures ................ I3, XI, XVy 4 At
br.riugtiurca ................ IVa 4 Falias
M;t;g’ﬂs ................ I,IVy, XI, XV, 8 i
Stationary Structures. ..... IIT 4 iy ns
Theory of Structures.,.... 11(0.DIXIII-A G 45-90
2'20 or |'(|u|va'll_nt.
Structural Design. . ... e XITI-A G
1'45
‘Structural Design..... vvee I (O.D) G Al 8
1'45
Foundations. PR D o B e R 4 15-15
140 Df‘li’l 1V 3 15-156
Soil Me-lhanlcs ........... 1 G 45-0
Soil Mn chanics: « .+ Sl | G oo ila'e
‘401
Bridge Design. «vvaevviins I s 4 0-0

233

Preparation  Imstructor

2d in Charge
Term

C. B, Breed

i e C. B. Breed
30-30 C. B, Breed
Babcock
0= 0 Babeock
45
A C. B. Breed
C. B, Breed
30-60 C. B. Breed
0-0 C. B, Breed
75
40 C. B. Breed
30-60 C. B. Breed
C. B. Breed
0-0 C. B. Breed
45
M C. B. Breed
1(.;_15 C. B. Breed
30-60 C. B, Breed
0-0 Babcoclk
45
15-15 Fife
30
15-75 Bowman
$5-75
i Spofford
60-120 Spofford
30-60 Spofford
30-60 Spofford
15-30 Sutherland
30-45 Fife
sl a9 Bowman
0-0 Bowman
30
0-0 Bowman
45
se s Terzaghi
ety Terzaghi
45-00 Terzaghi
T Bowman
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No.
1502
1611
1512
162
153
15656
1'561

1'562
167
1'581
5
1'62
1'63
164

1'66
1'70

171
1'731

1'782

1'76

177
178
1'70

1'80
1'811

1'812
1'851

1'852

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preparation  Instructor
Subject and Preparation Year 1st 2d in Charge
Term Term
Bridge Design.,......,... I1,2 4 wen g 0-0 Bowman
1'41 and 1'601 75
Bridge Design............ Iy 4 0-0 ... Bowman
140 60
Bridge Design.. ... cecaliasie .Ih 4 e 0-0 Bowman
1611 I 00
Structural Design. . ....... XI 4 0- 0 Bowman
1'41 080
Stmfauml Design,........ XVi 4 WAL o L’O.o- 0 Bowman
Stivctural Design. .o vovv0a I G 50 0-0 Sutherland
‘562 120
Advanced Structures. . .. .. I G 45-135 Spofford
1'42 or 1421 or 1'422,
1'5602 or 1'5612 or 4'922
Adlvgglccd Structures. . .... I G ; 45-135 Spofford
Secondary Stresses . G ve +0 30-60 Bowman
I'42or 1'481 or I' 428
ReinforcedConcrete Design 1 G 0-30 . Sutherland
1'42 or 1'421 90
Mil. Eng. 4 03-30
Reinforced Concrete Design 1 G 30-60 Sutherland
Hydrographic Surveying ... I, XI, XV, 3 (amp Te_chnulogy Liddell
MI12, 1°04, 1'06 75 hours
Hydraulics, . . ....ovvvs oo I, IX-B, XI 3 va s 407D G. E. Russell
2'15 or equivalent
Hydraulies. . ............. 110y, 9, 1V, XI114 3045 G. E. Russell
2'15 or equivalent
b T e e IT, VI, XVi,2 4 45-90 .. .. G. E. Russell
2'15 or equivalent VI-A (A) 6 Summer 45-90
VI-A (B) 4 N 45-00
Advanced Hydraulics. ... .. 1 G 20-60 .. .. G. E. Russell
1'62 or equivalent
(Open to undergraduates
only on petition.)
w zftga Power Engineering. . I3 4 45-00 .. . Barrows
Water Power Engineering .. In 4 30-45 Barrows
1'70, 1'41 60
Advnnced Water Powcr E‘n-
ineering. ...... S I G 4500 .. ., Barrows
1'42, 1' 71 1'851
Ad\rance_d Water Power En-
e o R M LR I G 45-90 Barrows
731, 1'868 |
Hydraulic and Sanitary En-
%lgsenng ............... L 4 60-75 R. G. Tyler
Hydraulic and Sanitary En-
mg;ermg. e AR T L 4 60-75 R. G. Tyler
Suliliégry Engineering. .. ... XI 80=75 .1 i R. G. Tyler
Sa;ﬂft;;ry Engineering. . .... XI 45-60 R. G. Tyler
Hydraulic and Sanitary
Dpsirn ................. I i 3%— 0 R, G. Tyler
Sanitary Design. ......... XI i 0- 0 R. G, Tyler
1'75 or 1'77 90
Advanced "anitury Engi- ST a . 5
U e T O S O 0=60; .. . G, Tyle
1'76 or 177 H
Advanced Sanitary Engi-
neg,lring ................ XI G . 30-60 R. G. Tyler
Advanced Water Power De- : ¢ Bi A
U PP U i e A &) it arro
1'731 90 o
Advanccd Water Power De- : a bed
............... 3 . Barro
1851, 1788 00 s




CATALOGUE 236

Term and Hours of
Exercise and Preparation Insiructor

No. Subject and Preparation Taken by Year 1st 2d in Charge
Term Term
1'881 Adlvg.?ced Sanitary Design . XI G 9%— [ R L R. G. Tyler
1'882 Advanced Sanitary Design . XI G va e 0- 0 R. G. Tyler
1818 90

MECHANICAL ENGINEERING — 2:00-2:99

Term and Hours of
Exercise and Preparatson Insiruclor

No. Subject and Preparation Taken by Year Ist 2d in Charge
Term Term

200 Mechanism....voivevunnns II, VI, VI.A 2 45-90 A e Merrill
D11, D21, M11 XIII, XVs, XVI

2:01 MechaniSm. . oovvverrrrsss I, III, VIIs, X 2 et 000 Merrill
D11, D21, M11 VIIL, XIV, XV; Summer 30-60

. 1X-B 30-60 .. ..

2011 Mechanism.......coo0viian XI 2 30456 .. .. Merrill
D11, D21, Mi1

202 Mechanism, .. .coovvenees xvi 2 30-30 .. .. Merrill

D11, D21, M11
204 Mechanical Engineering

Ezggipment ............. II 2 S 15- 0 Taft
2056 Mccgamism of Machines.... II 3 dO B0 B Swett
@
206 Mechan:cm of Machines.... II (0.D.)(T.D.)G dO*SO (TR T Swett
2:07 AutnmnnclMachlmrs ...... 11 (T.D.) G 4545 .. .. Swett
206, 2
208 Design of Automatic Ma-
CRIARRY G s oo et 4t II (T.D.) G o o 15-60 Swett
207 15
209 Design of Automatic Ma-
CRINBTY sy s s ok II G vin s 0-0 Swett
205, 221 2850 180
2'10 Mechanical Enmncormg
IDFRWIDE S 105 e vliisn aisraieie II, XVI 2 0-0 .. .. James
D12, D22, 200 90
2101 Mechanical Engineering
DIAWINE o0 000005000088 XIII, 2 0-0
60
2'11 Mechanical Engineering
DIAWINE  «vsvvoonnssses XVs 8 Summer 0-0 James
D12, D32, 200 75
2'12 Mechanical Engineering and
Machine Drawing. ...... VI 2 16=0 ., James
D12, D22, 200 105
2121 Mechanical Engineering and
Machine melng ....... VI-A,IX-B, 2 15- 0 Ay James
D12, D22, £00 XIII 75
213 Machine Drawmg ......... II, XVI 2 wa wel 160 James
D12, D22 75
2131 Machine Drawing. ........ XV 3 0-0 A ] James
D12, D22 75
214 Mas:llame Dsamng ......... III. 8 Summer u(‘]; 0 James
2'15 Applied Mechanics (Statics
and Kinetics) . . ...oo0uvn I,II,IV:IX-B, 2 eooe 4590 Johnston
M21, 802 X, XI, XVI
3 45-90 vt
2'16  Applied Mechauics (Statics) VI, XIII, XV 2 ... 30-60 Johnston
M12, 8'02 XIV 3 30-60 .. ..
VI-A ] 30-60
2'17 Applied Mechanics {Statxm-
& Strcngth of Materials) .. 1V 8 AETE Johnston

2'18 Apphad Mechanics (Strength
of Materials, Graphic
gta'glcs) ................ IVi 2 ve e 48-75 Johnston
i
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Term and Hours of
Exercise and Preparation  Insiructor

No. Subject and Preparation Taken by Year  Ist 2d in Charge
Term Term
2:20  Applied Me lemcs (Strength
of Materials). . ... .iuue I,11,1IV,, VI,..8 45-00 .. .. Johnston
VI-A (B) vl
216 or 2'10 VI-C, IX-B, X,

1\%[.\’1 -A(A) 8 veo ss 46-00

; . Mil. Eng. 4 Summer 45-90
2'21  Applied Mechanics....... . I, XVI1 3 e 45-7H Fuller
2:20 A ML Eng. 4 Summer 45-75
2211 A]wplud Mechanics. . .cov0n 1Ve 3 ve we . 45-80 Fuller
2:212 A])plltd Mechanics. ....... XIII 3 30-60 Fuller
2:22 App]ud Mechanics, . ... ... VI 8 i sx 406-T6 Fuller
VI-A(A) 4 45-75 St
VI-A(B) 4 Summer 45-75
2221 Applicd Mechanics. . ...... XIIIs XVs 3 ee oo 45-90 Fuller
2'2
2:251 I.)\ n.nmu.-i of Machines. .... 1, XVI 4 30-60 .. .. Riley
II(U D) (T.D)G 30-60 RN
2252 Uyna:mcs of Machines 1
vanced, . . e G 30-80- .. .. Riley
2:254 D) nanncs of Ll‘.l},l.‘lll gl 11 (A. E G 30-60 .. .. Riley
A-IJ
2'255 D\ugmlcs of Engines....... XVI G 30-30 .. .. Riley
1
2:20 M(zd..mu.n of Engineering. . II 4 e e 45-90 Fuller
2127 T h{\gr\ of Elasticity....... 11 (A.0.) 4 060-120 .. .. Fuller
172
2:281 Advanced Mechanics and
'zl;lé(-nry of Elasticity..... 1L (0.D)) G 45-120 ., .. Fuller
‘20
2282 Advanced Mechanics an
Zl‘ggc{n of Elasticity..... lI (0.D.) G oe o 45-120 Fuller
2:283 Mechanics Advanced...... II G 15-45 Fuller
2'284 Theory of Elasticity....... 11 G s 451 7() Fuller
220  Interior Ballistics. . ... v A1 (0D G e 30 Johnston
2:30 Materials of Engineering. .. II, XIIL, XVI 8 v wie GO ill H. W. Hayward
2'20 _\l:hmr:. ] ng. 4 s 30-30
2:301 Materials of annr\_t\rm;,r. .. II(T.D G 30-30 .+ +» H. W. Hayward
2:305 Advanced Matcrmls and 1
lnnng 1I G vo oo 150- 0 H. W, Hayward
2'31 . XV 3 15-30 .. .. H. W. Hayward
Al1ITe 4 16-80) .. ..
2331 Physical Metallurgy . ...... 11(0.D) (T.D) G 30-30 Williams
2:'332 1’]1\ su:lnl Metallurgy. . ..... I1(0.1D) (T.D)G Al .r—'}() Williams
2:33 105
2:341 I’hyeiitc}'al Metallurgy. ...... I1 G 18=800 L5 als Williams
135
2'342 thvcwdl Metallurgy. .. .... 11 G ve e 15-30 Williams
135
2'343 (Elective) G 16156 .. .. Williams
2'344 (Elective) (&3 &' at 15-15 Williams
r 043
2'35 wating  Materials Labora-
T e e IT, XVI 4 0-30 .. .. H. W. Hayward
2:90) and 2°30 G0
236 fﬁbtm: Materials Labora-
(e O S e Oy e A XIII, XVe 4 0-156 .. .. H. W. Hayward
2 2() and 2'30 or 231 30
: XVy T
2'361 Testing Materinls Labora- I 30
s ] e 1y T T PR A 7, £ | P I AR | 0-30 .. «. H. W, Hayward
2:211 30

2:'362 Testing Materials Labora-
Boé'ivi Conerete.. . v v e oo IVy, Mil. Eng. 4 fg%i 0 ., .. H W, Hayward




No.
2:37

2371

2:381

2:382

2301
2302
2:303

2:394
2395

241

2'42

243
244
2441
245
2451

2'401
2:47
2471

248
2'40

2501
2:502
2'503

CATALOGUE

Term and Hours of
Exercise and Preparaiion

237

Instructor

Swubject and Preparalion Taken by Year  Isi 2d in Charge
Term Term
Testing Materials Labora-
BOLY ¢ s sovsensonssnnnnns 8 0-iv H. W. Hayward
220 (1st 10 w.)
I11 3 0-10
(1. 6w.) 20
X, XIIIg, XV 4 2840
xXVi 4 0-10
(1st 10 w.) 20
1y 3 23—-]0
Testing Materials Labora- VI-A(A)(1,2) 8 0-25 H. W. Hayward
BOTY e s s resannnnssnnsnne .bw. 20
220 VI-A(B)(1,2) 8 0-25
1.5w.) 20
Testing and I‘xnmmnuun o!’ 1 G 15~ 0 . H. W. Hayward
Materials, Advanced . 75
2:21, 2'85, 2856, 5'42
Testing and Examination of
Material, Advanced. . ... I1 15- 0 H. W. Hayward
2'381 75
Reinforced Concrete Design 1V 4 i QA 0 s Peabody
¥ 05
Reinforced Concrete Design IVa fe] 0-0 Peabody
2:301 00
Reinforced Concrete Design,
Advanced., . ...c.covaian (Elective) G 0- 0 Peabody
2'392 { 100
Concrete Research. . ...... (Elective) G 0-0 Peabody
2'362 100
Concrete Buildings, Design _
and Specifications. . ..... Mil. Eng. 4 60-30 Peabody
2'21 or 2211
Heat Engineering......... 11, IX-B, XIII,8 45-90 Berry
M22, 8’ XV,
Y II(ED.) G 45-90 g
Heat Engineering. ........ 11, XVa 3 30-30 Miller
240 (r'D
G 45-90
Heat Engineering. .. ...... 11, I1X-B,XIII, 8 cur by | 4B=TH Berry
2'40 XVs, XVI
II (T.D.) G T 45-76
He2n1. Engineering. .. .ooox+ 1I 4 30-60 =y Berry
Heat T‘ng-meenng. i LEL X XV 8 45-75 3 Taft
M22, 8'04 11 ( 45-76 .. ..
Heat I:.ngmeermg ......... VI VI-A(B)(! 45-90 .. .. Taft
M22, 804 VI-A(A)(1 ) & % 45-90
Heat Engineering. . ....... 111s, X, xv.... 8 .. 45-T86 Taft
244 , I 4 . 4576
Heat Engineering. . ....... V1 3 .. 459 Taft
2441 VI-A(B) 4  Summer 45-90 W. H. Jones
VI-A(A) 4 45-90 5 :
Heat Eng\nconng ......... I, XI 4 60-106 .. .. Miler
M22, Mil. Eng 4 Summer 60-105
Chem. War., G 60-106 .. .. y
Heat Engineering. . ....... I1 g{\.().) 4 45-00 .. .. Miller
Heat Engineering. ... ... 1 4 v ae  30-48 Miller
248 Mil. En%‘ 4 Summer 30-45
Chem. War. G ve iee 8040 3
Hezazg"nglmuulg ........ 11(A.0.) 4 $5-90 Milier
Internal Combustion Engines XIII-A 4 15-30 Riley
Refr:gemtmn ............. 114 4 45-75 Berry
Adzvzgoed Heat Engincering 11 G 45-135 Berry
Advnnced Heat Engineering II G 45-135 Berry
Advnnced Heat Engineering II G 46-120 .. . Berry
................ II(T.D.) G ve e 8060 Berry

Torpedoes
240
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2'58
250

2601

2'602
2:602
2611

2612
2613
2014
202

2'621

2'63
2631

264
265

2'651
260
2'661

2071
2672
2'681
2'691
270
2'71

2'711
2'712
2721
2'722
2731

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparalion

Power Plant Design., ......
2'4] and 242

Mechanical Equipment of
Buildings, eating and
Ventilation. . ..ooviseiss

122, §04

Engineering Laboratory . ...

2'42

Enginecering Laboratory. ...

Ergineering Laberatory. ...
o

Engineering Laboratory. ...
2°40 or 2'44

Engineering Laboratory. ...
2611

Engineering Laboratory . ...

Engineering Laboratory....

Engineering Laboratory. ...
2'40 or 2'44

Engineering Laboratory. ...
2441

Engineering and Hydraulie
%f;%oratory .............

Engineering and Hydraulic
%:!aoramry .............

Refrigeration Laboratory . .
'601

2'43 and
Power Laboratory.........
2'461

Gas Engine Laboratory. ...
Autoﬁf)uohile Laboratory. ...

Maintenance and Operation

Taken by

Vi

II
II(T.D.)
ITgen., 2

Iy, 8,4, Ord.
III;

IIIs, XIII
XIII, XV,
XV,

XIIL
IX-B. X
XVa

VI, VI-A(B)
VI-A(A)

I, 5, XI, XV

I, Mil. Eng,

L

II(A.0)
Chem. War.
II (A.0)
I

of Automotive Equipment II(A.E.)

Enmne Meating. s ine o
2'68

Motor Vehicle Testing. . ...
2'801 and 2'671

Aero. Engine Laboratory. ..

Aecro. Engine Laboratory. ..
2'601

Machine Design. ........
213, 2°20, 241

Machine Des]gn ..........
270, 22

Machine Design. .........
2'70, 2'21 i

Mac;ul:a Dealgns. vl o

Mnchme Deslmt s i s

Machine Design. .........
2721

Machine Design..........

II(A.E.)
II(A.E)

(Elective)
II(T.D.)
1I

. 5, 4 Ord.

11(0.D.)

Term and Iours of
Exercise and Preparation
2,

Year  1st

Term

4

4

4 0-60

G 0-060
60

4 o

4

4

3

4 0-30

4

4

4

4 0-30

2 60

4

5 Summer

4

4

G

Summer

4

G 30-20

G 0-30
60

G

4 0-60
60

G &L

3

4 0-0
00

G 0- 0
00

4 0-0
60

4

4 30- 0
30

4 o 1

4 30-60

Term

0- 0
60

60-45

0- 0

30- 0
30

Inslructor
in Charge

Miller

Holt

Eames

Eames
Eames

Eames

Eames
Eames
Eames

Eames

Eames

Eames

Eames
Eames

Eames

Fales
Fales

Fales
Fales
Fales
Fales
Fales
Swett

Haven

Haven
Haven
Haven
Haven

Haven




No.
2'732
2741
2'742
2743
2'75
2761
2762
277
2:781
2:782
279
2'801
2'802
2'811
2'812
2'84
2'841
2'842
2850
2'851
2853
2'854

2'855
2'856

2'857
2'86

2°87
2'88

2801
2892

2'803
290
2901

CATALOGUE 239

Term and Hours of
Exercise and Preparation Instruclor

Subject and Preparation Taken by Year Ist 2d in Charge
Term Term
M;g_;gliw Design..ocoi04s XVI 4 30-60 Haven
Machine Design.......... II G 45-30 ALY Haven
2'71 or 2712 75
Mgc_i}’une Design, Advanced. II G %?30 Haven
Machine Design, Advanced. IT G s%g- 0
Mgcpme Design, Advanced. 1I(0.D.) G ]‘(i]? 0 Haven
71
Machine Design.......... II(T.D.) G %%—30 AR Haven
Machine Design, ... ov0v0s II(T.D.) G oo 0o 30-30 Haven
2'761 60
Engine Design. ..oovvinian 11s 4 30-45 Riley
2251, 2'71 60
Ind‘usltnal Plants. .. iiivis 4 45-45 Haven
Il;d;x;;ria] Plants: iiivisanis ) § 1 4 60- 0 Haven
Gaze._ollgine Automobile. .. ... IL 4 45-45 Park
Automoéi_\rru Engineering. .. I1I(A.E.) G 45-00 Park
Auzt%rcl’ilotive Engineering. . . II(A.E.) G 45-90 Park
Automotive Design........ II(AE) G 0- 0 R Park
2801 ; 3 120
Automotive Design, .. ..... II(A.E) G o 0- 0 Park
2808 150
Hlén;OTrmtment .......... 11,2 4 0-0 v+ +. H. W, Hayward
. 30
Heat Treatment. ..., ....: II(0.D.)(T.D.) G ;lgg— 0 .. .. H W.Hayward
Hcat Treatment.......... II(A.E.) G 15-0 .. .. H. W. Hayward
30
Auztomatxg Machinery. . ... 1140, (Elective) 4 .. .. B80-80 Swett
‘05,
F]rn I:rutu_non Engineering Il 4 .. .. 80-30 Haven
i)
Logomutwc Engineering. . .. ITa.. (Elective) 4 . .0 80-30 Fuller
251
Mechanical Equipment of I
gugrimga .............. 1I;,,. (Elective) % v« oo B30-30 Holt
‘4
St.;am Turbine Engineering Ilg,,. (Elective) 4 .o ». 30-80 Taft
Hest Trcatment .......... I1;,,. (Elective) 4 Sh A igﬂ- 0 H. W. Hayward
II Ord. 4 Py (I ig— 0
Heat Treatment.......... Mil. Eng. 4 38—- 0 H. W. Hayward
Heat Treatment and Metal-
]ography ............... II(A.E) G 15-20 Williams
gt 45
Tegtai}se Engineering. ...... ITa 4 :?“0]——30 Haven
Ordnance Engineering ..... II Ord. 4 45-45 Fuller
2'21 or 2'221 30
Ordnance Engineering .. ... II(A.O.; 4 Summer 216- IDS Fuller
Orgré?nce Engineering. . . . . II(A.O. 4 95~ 0
11
Org%%gcc Engineering. .. .. II(A.O.) 4 105- 0
VST e (U T II, XVI 2 0- 0 Lambirth
Di2 45 i
| s b S 11Ty, XIII; 2 ';8_ (1] PR Lambirth
D12 XI1Is 8 0-0
30
1112 4 8 0-0
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Term and Hours of
Exercise and Preparation Insiructor

No, Subject and Preparation Taken by Year 1st 2d in Charge
Term Term
2'002 Forging...covveneviencnns XIIL 2 Qi 0-0 Lambirth
Di2 30
21ty I LT L e R S II, XVI 2 0-0 ae as O'Neill
Di2 60
IIIs 2 it 0- 0
60
IIIz 4 68- 0
2911 Foundry......oovnnvnnnns IVy 2 0- 0 O'Neill
D12 30
8019 BOUWHARY i/ Sieans s XV, Summer 3%— 0 O'Neill
D12 VI, XIII 2 30— 0
0
XIII, 4 ag— 0
202 Paztltgi'n Makang: 0 e II, XVI 2 3((}]— 0 O'Neill
2941 Mrg})zine Tool Laboratory.. VI 2 6((])- QL e sl Littlefield
2'942 Mgc&]}i?c Tool Laboratory.. VI 2 (i 30- 0 English
i 0
2'951 M.E:}lzine Tool Laboratory .. II, XIII;, XVI § 9%— (1) s R. H. Smith
2'952 M;c[?ine Tool Laboratory. . 11, XIILi, XVI 3 55 5 0- 0 R, H, Smith
‘041 60
206 Machﬁme Tool Laboratory .. VIII, IX-B 2 0-0 R. H. Smith
D12 60
XIV 2 68_ W =55
2061 Machine Tool Laboratory,. XV; 2 A 0- 0 R, H. Smith
D12 30
(first 10 weeks)
XIIIs, XVa 4 be as 38— 0
2071 Ma[.:t.::'lzinc ‘Tool Laboratory.. XVi 8 Summer 40— 0 R. H. Smith
2'972 Mazc_ggﬁc Tool Laboratory... XVa 3 EEAL 4(5)- 0 R. H. Smith
298 Produrctian Methods....... 11 4 we se  16-16 R. H. Smith
G 46-16 .. .. R. H. Smith

2'981 Mamffacturing Processes. .. II(A.E.)
2952

MINING ENGINEERING AND METALLURGY — 8+00-3'99

Term and Hours of
Exercise and Preparation Insiruclor

No. Subject and Preparation Taken by Year Ist £d in Charge
Term Term
301 Mm:ng Melm?g?)l H i B B ] 8 75-46 .. .. Hutchinson
302 Mmi'ﬂg Methods. . ....... 111, 3 60-45 Hutchinson
3'03 Economics of Mmmg ...... IIL 4 60-45 .. .. Hutchinson
302, 3'08, 3'21
304 M‘};mng. Pnncxplcs of v 1114 4 e «v 45-60 Hutchinson
8'05 Mining, Elementsof....... XII ] 30-380 .. .. Hutchinson
111 4 30-30 £t
3081 Mining Engineering, Ad-
E%r.llccd ................ 11 G 198100 .. . Hutchinson
3'062 Mining Engineering, Ad-
gaoiced ................ 111y G voies 195— 0 Hutchinson
3'08 M.i'ning Praotice. .. o.vis Summer 45 hours Hutchinson
1'10 XII (Optmnnl) Summer M:mm.r Camp I
309 MiningLaw.............. 111y 30-120 Hutchinson

3'04
3101 Mine Valuation, .......... IIL G 45-120 .. .. Hutchinson
304, 308
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Term and Hours of
Exercise and Preparation  Instructor

No. Subject and Preparation Taken by Year Isi 2d in Charge
Term Term
3102 M:i;:}fo\l'nluntion ........... IIL G .+ .. 45-120  Hutchinson
312 Economics of Mining, Ad-
;%?tccd ................ 115 G 30-90 Hutchinson
821 Ore Dressing.......oo00-. III 3 45-30 Locke
38.22, 1201
322 Ore Dressing Laboratory. .. III; 3 15-30 Locke
3.21, 381, 5'13 60
323 0:';32D|ieuing ............ IIIs, XII 3 22—30 Locke
3241 Ore Dressmg Advanced ... III G 195-0 .. .. Locke
321, 3'22; or 323
3242 Ore Dressmg Advanced . .. III G 1956~ 0 Locke
3251 Theory and Practice of Flo-
S T 111 G 30-60 .. .. Locke
321, 3'22; or 3'23
3:252 Theory and Practice of Flo-
b R IIT1 G .. .. B30-60 Locke
3'26 Ore Dressing, Ecnnomma. . I G 30-60 .. .. Locke
3'21, 3'22; or 3'2
3'271 Ore Dressing, Dest ...... III G 30-60 .. .. Locke
3'21,3'22; or 3'2
3272 Ore Dressmg. Destgn . ... 111 G .. .. 30-60 Locke
3'31 Fire Assaving....ooeevevin 111 3 30-30 .. .. Bugbee
12'01, 512 XII (Elective) 60
332 Pire Assaying and Metal- ’
lburmcal Eaboratory ...... XIV (Elective) 4 51%—30 ey Bugbee
3'331 F:rsc.lﬁssqymg. Advanced. ., III G 13(5)- 0: - au Bugbee
3'332 Fire A‘ssﬁing. Advanced . .. III G ... 80-0 Bugbee
‘31, & 5
341 Met.allurgy Copper, Lead,
.................... 1114 4 80-45 .. .. C.R.Hayward
513 1201, 3'60 70
3411 Metailurgy Coppcr, Lead,
.................... IIIs 4 6045 .. .. C.R, Hayward
5 13 1201, 3'60 30
3'412 Metallurgy: Coppu. Lead A
lenc m ............... IIL 4 32-45 .. .. C.R.Hayward
5
3'42 !\rh.tallu:?;:{3 Go!d and Silver I1I 4 wre 22430 Bugbee
343 Metalzluéag‘b Iron and Steel. IIla 4 106-45 .. .. Waterhouse
&'
3'431 Mgt{a)!zlun,y Iron and Steel. IIIa 4 4545 .. .. Waterhouse
3432 Met.al]urgy Iron and Steel. III 4 80-16 .. .. Waterhouse
344 Mcm]lurgy General, Zinc
372] M;lgmr Metals....... IITa 4 .. .. 60-45 C.R.Hayward
11
3'45 Me.tallur y, Heat Treatment
................ 11l 4 ve oo 80-15 Waterhouse
3 4'3| 3 81, 8'12
346 Meta‘llurgy of Common X
Metalf. . ..cvoieiveiises V (Elective) 4 .. .. 4545 C.R, Hayward
502 XI1 4 v .. 4D0-45
3501 Metallurgy: Iron and Steel,
?gyancc .............. 111 G 4500 .. .. Waterhouse
3502 Metallurgy, Iron and Steel,
Aivanccd .............. IIT: G ve .. 45-00 Waterhouse
3
3'511 Mct:lllu::;glcal Plant, Design. 1IIs G 1850 .. .. Waterhouse

4 43
3'512 Metallurgical Plant, Design. IIIa G e .o 195-0 Waterhouse
341, 3'42, 3'43
3521 General Metallurgy, Ad-
:\;mnocd ................ I11a G 4590 .. .. C.R.Hayward
‘44
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3'622
3531
3'532

3:66

3'60
361

3'651
3'652

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercsse and Preparqnon Instructor

Subject and Preparation Taken by Year Tm
erm
General Metallurgy, Ad-
VRHCEA, v /ive waidiavieatela III, G
3'44
Non-Ferrous Metallurgy,
Advanced .......000004 111y G 45-0

341, 3'42, 3'44
Non-Ferrous Metallurgy,

Term

in Charge

45-00 C. R. Hayward

C. R. Hayward

45-90 C. R. Hayward

AAVBACBAY o5y viih v 4aee 111, G
3'41, 342, 344 :
Metallurgical Plants. ...... IIIs(Elective) 4 ..45-45
341, 3'42, 3'43
PlEOt Va8, .1\ uesnesene 111y 4 Summer 30-30
Metallography . ......o0000, 111, 3 5w 15-30
13, 8'12 45
Metallography, Advanced. . IIIa G :i(:—go AR
i ]
Metallography, Advanced.. IIla G e o.. B0-50
3'61 15
ARCHITECTUF.E — 4:00-4'99

Subject and Preparation

Freehand Drawing........ Vi
Freehand Drawing. ....... Vi
Freehand Drawing........ IVy
Freehand Drawing........ IVi
Freehand Drawing........ Vi
Freehand Drawing. ....... vy
Freehand Drawing........ Vi
Freechand Drawing and Deco-
rative Design. .......... Vi
Freehand Drawing and Deco-
rative Design. .......... Vi
Graphiea, ..cvovvininnnnns vy
Modelling. .......000n T T
Modelling. . .o ovneusnsnyes IVy

Color: Theory and Exercises IV)

Color: Theory and Exercises IV

Color: Design and Applica-
tion

Colur Destgn and Appllca- IVI

Shndeu and Shadows .

Perspective. .......c000ne
4'06 or D311

Perspective, ......... sty

Office Practice............

Office Practice...,,.......
4711, 4013

Office Practice....oovsavss
4212

Office Practice. . ... I(F]cctwc)

Professional Relations . . ...

Professional Relations ..... v

Estimating. . ......co00u., 1V
4 212 or 4212, 4912 or

4
Theory of Architecture .... IV

Waterhouse

C.R.

Hayward

Waterhouse

Waterhouse

Waterhouse

Term and Hours of

Exercise and .Preﬁu‘;anmr

Year Ist
Term Term
1 0-0 W
60
2 0- 0 w.
60
2 0-0 W
60
3 O=i0" s w.
60
8 0-0 w.
60
4 0-0 w.
00
4 ¥ ) 0-0 w.
00
G 0- 0 w.
90
G o 0-0 w
00
1 80-0 .. ..
8 45- 0 ey
3 voow. 46-0
3 15-45 Ay
8 A 15-45
4 15-60
4 vr e 15-60
i 0=18 .. ..
30
1 30-45
2 1545 .. .
2 ve o ws T6-0
8 Summer 100 hours
3 90- 0
Either term  30-60
4 15-15 SR
4 v .. 15-18
4 1530 .. ..
1 15- 0

Instruclor
in Charge

F, Brown
F. Brown

. F. Brown

F. Brown
F. Brown
F. Brown

F. Brown

F. Brown

. F. Brown

Schweizer
Larsen
Larsen

Gardner
Gardner

Gardner
Lawrence
Lawrence

Jenney
Jenney

Jenney

Jenney

chnn_v
enric




CATALOGUE 243

Term and Hours of
Exercise and Preparation  Instructor

No. Subject and Preparation Taken by Year Ist 2d in Charge
Term Term
4'812 Theory of Architecture .... IVi 1 ve oo 18- 0
4'321 Theory of Architecture .... IV, 2 30-0 .. .. PF.J. Robinson
4'322 Theory of Architecture ..., 1Vi 2 .. «. 380-0 F. J. Robinson
4'331 Theory of Architecture ,... IVi 8 30-0 .. .. Gardner
4'332 Theory of Architecture .... IVy 3 vi v 80-0 Gardner
4'411 Architectural History...... 1V 1 30-60 .. .. Putnam
; 1V 2 3060 .. ..
4'412 Architectural History...... Vi 1 voowe 30-60 Putnam
; _ 1V 2 ... 30-60
4'421 Architectural History...... vy 2 15-30 ., .. Putnam
i Vs 8 1580 .. ..
4'422 Architectural History...... IVi 2 AP 15-30 Putnam
3 IVy 3 15-30
4'461 European Civilization and
%:itl .................... vV 3 45-60 .. .. Sumner
4'462 European Civilization and
Jo e R RN S o IV 3 45-60 Sumner
4461 oy
4’471 European Civilization and
....... asaveevssenes VR 4 4560 .. .. Sumner
4'472: European Civilization and
....... L N e B 4 45-60 Sumner
4'481 European Civilization and
Fhin R vy G 30-60 .. .. Sumner
4'482 Buropean Civilization and
Q?SI ................... Vi G 30-60 Sumner
4'40  History of Renaissance Art. IVi 4 ot ve 1818 Walker
4'62 Philosophy of Architecture IV, 4 v s 16=0 Walker
4'61  Town Planning........... Vi 4 BO45 .. .. T, Adams
[ LB P 0 e 18 1 s 1 153_ 0 F.]. Robinson
4721 DeslgnIl......oonvevnnne IV, 2 0-0 .. .. F.J. Robinson
4712 180
4722 Design Il viiiiviiss IVi 2 V600 0- 0 F.]. Robinson
4721 225
4'781 Design III............... vy 3 -0 .... Gardner
722 210
4782 Design IIL.....iivivnnnie Vi 3 S ) 0-0 Gardner
4'731 225
4741 DesignIV......oovuiunies vy 4 =0 ...
4732 345
4'742 DesignIV.....o0viviianin i 4 ) 0-0
4'741 375
N d 3 0 T e vy G 0='00 .. Carlu
4'742 540
4782 Design V..,...0000000n0s Vi G 0-0 Carlu
4'751 540
4'781 Planning Principles........ 1V 3 %%—60 AP Emerson
4'782 Planning Principles. ....... IV, 2 o %%—60 Emu.son
4'80 Building Construction...... vy 3 16-15 .. .. P.W. Norton
i - IV g8  15-16 .. ..
4'811 Constructive Design....... vy 3 80-0 .. .. P.W Norton
4'812 Co;;tlructive Design....... v 3 106- 0 P. W. Norton
4'00 Strggtéursl Drawing....... IVy 2 14%— 0 P.W. Norton
4'011 Structural Design......... IVy 3 70 .. .. W.H. Lawrence
4012 St:;ugvi\iral Design. .. ...... IVy 3 150-0 W. H. Lawrence
4'021 Structural Design......... IVa 4 g%‘ 0 .. ..W.H Lawrence
4'022 4 . .. 195~ 0 W. H. Lawrence

Structural Design......... IV
4'921
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CHEMISTRY — 6°00-6'09

Term and Hours of
Exercise and Pr«p&na.’wn Instructor

No. Subject and Preparation Taken by Year  1st in Charge
Term Term
5'00e Chemistry.,.... v+rsesess. Entrance Summer .:5()—70
o
B ChEmIBEEY o5 5 510 s 6 v All courses 1 60-76 .. .. H. M. Smith
500e except 1V) 60
502 Chemistry. .,covesrrses .. All courses 1 ve 4. 00-75 Mueller
01 . except IV) GO
500 Inorganic Chemistry ...... v 4 46-46 .. .. Schumhb
513 V, Chem. War. G 45-456 .. ..
X (Optional) 4 ve 1. 4545
508 Preparation of Inorganic
(.ompounds ARl O e i) G oo oa  18-15 Hall
512 60
509 ‘Theories and Applications of
GRtRIVA ol i V, X G v ++  B0-30 Underwood
5610 Qu;gsatwu Analysis. . ..... V, X 2  Summer léfrrtm Williams
he 65
5101 Qualitative Analysis.,..... XIV, XV: 2  Summer 45-30 Williams
& 14
511 Qualitative Analysis. ...... III, IX-A, XI 2 80-80 .. .« Williams
502 X11 75
VILVIII, IX-A2 Summer _(}g- 30
512 Quantitative Analysis ..... V,XIV, XV, & 80-80. ... .. Williams
510, 57101 or 511 75
I1I, VIII,1X-A 2 W by 30-30
X1, XII 76
2  Summer .;U 30
i)
5121 Quantitative Analysis ... .. X 2 4%—4. A e Williams
&' O
513 Ousmlnﬁitati\.'c Analysis .. ... III, XII 3 :%0-30 sy Williams
Y, 5
V. XV, 2 ve o gUVSU
i1
5131 Qn;:]]ziltalive Analysis ... .. X 2 iv o0, 16-18 Williams
‘14 75
5132 Ouu_néitativc Analysis ..... XIV 2 ¥l 3‘.’5-15 Williams
514 Qun?:tiitativc Analysis ..... \'4 3 18=18 .. .. Williams
5 60
516  Analytical Chemistry...... X (A) 4 LI_-IS Hamilton
5
517 Methods of Electrochemical
ANRIVAIS . v G 3 e 15-30 Hall
512 45
518 Advnnct,d Qualitative Anal-
.................. G 15-18 v s Hall
r 5101 120
5191 Cho w4 Literature, ., .... V 3 3045 .. .. Hall
L11, ‘2, L5, 52
6192 Chemical Library......... v 4 15-16 .. .. Huntress
Technique
5101, 5 52, 50562
520 Wg};r Supplies. .......... VII 3 :ljg-lﬁ (o e Woodman
521 Industrial Water Analysis. . XI 3 e ) 5 0 Woodman
¥ 25
522 Water Supplics and Wastes y
) B v B A XI 4 0-15 S ae Woodman
512 30
525 Chemistry of Foods. ...... VII 3 15-16 .. .. Woodman
512, 550 or 5'51 ) . 60 .
5261 Chemistry of Foods....... V (Elective) 4 Either term 15-15 Woodman
5§12, 5'50 or 5'51 30
526 Fosd Analysis. . .......... V (Elective) 4 Either term 5- 0 Woodman
5'12, 5'50 or 5'51 ) 70
527 Chemistry of Plant and Ani-
n:ml Life 5 e A Ay V (Elective) 4 e oo 45-75 Mueller
or
529 Opticnl Methods.......... V (Elective) 4 Either term 0-15 Woodman
512, 8'02 30




No.
530
531

532
533
534
535
537
538

540
542

5421
544

5'60
5'601
6'51
5511
b5'62
5521
5631
5'532
i
*50
557

(=)

5671
55681

5'5682
5583

569

5601
5002

CATALOGU

E

_Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Year  Ist 2d
Term Term
Proximate Analysis. ....... V; X, X1V 4 15-800 . o
5'121, 550 or 65'51, L22 th.chc) 76
Gas Analysis. ............ 13 2 15—1’)
0
5121 v 3 13-]5
C'ms !\nuiysm ereerresssss (Elective) 4 Either term 120— 0
(1]
"‘\tutlv of War Gases. V C.W.S, 3 15-15
Engincering Chemisi try O II (Elective) 4 e .. B0-0
502 IX (Elective)
i . XVa (Elective)
Apﬁpgsd Chemistry. ... ... XIIIa 4 oy 20-25
Chemistry of Road Materials I, 15- 0
502 i 45
Lubricating and Fuel Oil y
o T T S e A3 II, V, 1X-B, 4 Eitherterm 10-15
XV (Elective) 35
Special Mct‘nuda s v 3 Ol S
12, 30
Mcm:lography. Eaea e s X1v 4 o ea B8D-15
518 30
v 4 30-15 ‘e e
30
Metallography . c.covviians VI1I1 4 e +s 30-156
513 15
Heat Treatment and Metal-
lography .\ e viainnin A G Eitherterm 0- 0
542 or 5421 70
Organic Chemistry . VIII 2 30-30 .. ..
501, 502 I1X-A, XI, XIV 8 30-30 .. ..
Ormmu: Ch( mistry VI1I 2 45-30 .
501, 5 XVa 3 45-30
Orpamc ( hummlu Doy V. X 8 60-45
5'12, 8'04
Organic Chemistry T i X C.W.5. 3 06045 .. ..
Y C.W.S.
Oruamc Chemistry I....... V. X ] .e «4  60-30
5
Organic Chemistry T....... VvV C.W.S. 3 60-30
5611 ke X C.Was.
Organic Chemistry I1. ..... v G 30-30 .. ..
Chem, War G e .. 30-30
l]r;,anlt‘ Chemistry I1...... Vv G ol 30-30
Organic Chemistry 111 v 3 4500 .. ..
Organic Qualitative Anlﬂ} sis V G Eith[l)‘r term
- 0
. ' 150
lmluatnal Organic Chem-
.................... V, X G 30-30
l‘u\wh r and Explosives..... V(&thctwt)
V,.C.W.S.1I(A.O.)
X Ord.
X C.WS. 4 oo e 30-30
Vv G v oo B80-30
Chemistry of Medicinal Prod-
gnéa and Allied Topics. .. (Elective) Summer 10-10
Synthetic Methods in Or-
ganic Lhcmlstry ........ v G 4545 .. ..
Chemistry of Dyes........ v G 30-30
Catalytic and l( ctrm:hem-
ical Mcthnds in Orglmc
Chemistry. ... ... .. (Elective) Summer 100 hours
552, 5‘32 or 5622T
Det,erminnhnn of Chemical
Constitution for Organic
Compounds, . ... .. G . 15-30
Journal Meeting in Orgamc
ChemIBbry .o onnessoss G 15-15 .. ..
Journal Meeting in Organic
ChetniBtry ..o o0 asvs Vi G +o 4s 1518

245

Instruclor
in Charge

Gill
Gill

Gill
Gill
Gill
Gill
Gill

Gill
Gill

Williams

Williams

Homerberg
Huntress
Huntress
Mulliken
Mulliken
Mulliken
Mulliken

Norris
Norris
Norris
Mulliken
Mulliken

Underwood
Davis

Underwood

Davis
Mulliken

Underwood
Mulliken

Norris

Norris
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561

5611
5612
5013
5014

5015

5022
5023
6624
5631
5632
5'64

5'651
5'662
566

5671

5672
508
5081
669
5701

5702
571

MASSACHUSETTS

Subjecl and Preparation

Labora-

tory
5 12 5611
Omamc Chemical

Organic Chemical

512 5611 |
Orgamc Chemical
BOTY e als ord badd ainn bbioilaln
5 12 5511
Orgn.mc Chemical
5 12 6’511
Urgnmc whemical
TOTY. <osverrbsnnarinnn
5601
Organic
370 TR o Ry Fe e A I o
5'60

Organic

Organic
7oy o i b o T B
5'612

Organic
T SO BT AT R T I
5'613. ...

Organic
377 ST T B e SO e )
5'614

Organic  Laboratory Prac-
tice, Advanced..........

Organic Laboratory Prac-
tice, Advanced..... o000

Recent Advances in Organic
ORI v 5 s b
(Open to Graduate Stu-
dents only)

Chemical Prmclples .......
M21, 803, 513

Chemical Pnnclp]ea .......
5'651

Chemical Principles. . .....
5652

Chemical P'r:nclplcs .......
Chemical Principles .......
M21, 8'08, 513
Thcrmochcmistry and
Chemical Equilibrium.. . .
M21, B'04, 5'13
Thcrmochnrmstr}. 1
Chemical Equilibrium. . ..
M21, 8'04, 513 or 5'131

and

INSTITUTE OF TECHNOLOGY

Taken by

V C.WS.

X

. X C.WS.

XVa

IX.A, X1V
VII

v

V C.W.S,

Chem. War.

X

T X C.W.S.

XV

v.X
vV, X
v

V, X(Elective)
V, X (Elective)

IIIs, XTI

XV,

Colloidal Chemistry....... Vv

5612 and 566
The Loaic of Scientific In-

Physncal' Chemistry ‘Seminar
5851 and 5652 (Not of-
fered in 1026-27)

V. X

Term and Hours of

Exercise and Preparation Insiruclor
2d

Year Ist in Charge
Term Term
8 0-0 Mulliken
135
3 0- 0 Mulliken
135
3 0-0 Mulliken
106
8 0- 0 Mulliken
90
3 0-0 Huntress
45
3 (0 K 0- 0 Huntress
75
2 baay s, 0-15
75
3 (597 1 0- 0 Mulliken
195
3 0-0 Mulliken
1356
G
136
3 Al 0-0 Mulliken
45
3 0-0 Mulliken
60
3 3aid ey 0-0 Huntress
60
G 0-15 Morton
60
G viias 0-156 Morton
60
G N (o 41 Davis
?(5)—1)0 Sherrill
el IIHE)AUO Sherrill
1139—00 Fe Sherrill
60-90 Sherrill
60-80 Sherrill
4 30-60 Mueller
3 45-75 Mueller
4 30-15 Sherrill
G 30-30 Davis
G 30-30 Davis
G 30-30 Millard




CATALOGUE 247
Term and Hours of
) Exercise and Preparation  Instructor
No. Subject and Preparation Taken by Year 15t 2 in Charge
Term Term
5721 Thermodynamicsand Chem-
e e T R v G 30-60 Gillespie
5722 Thcrmoclynammaand Chem- ; i
N R e v G e oo 16-30 Gillespie
5731 Thermodynamics I; Free
RS L Rt e s v G 30-60 Sherrill
566 or 5672
5732 Thermodynamics I1: General
THOOTT 13 e vin rivgiens v INT.D),V G ve o0 B0-30 Keyes
5'741 Kinetic 'I'heor of Gases,
Liquids and Solids. ... .. \' G 30-60 Keyes
5742 Kinetic Theory of Gases,
Liguids and Solids. .. ... Y r G Lo ows 30-00 Keyes
575 Atomic Structure......... (Elective) Either term 10-20 Blanchard
5761 Sub-Atomic C hemlstry ity Y, G 18-30 .. .. Blanchard
5762 buh_;:stlcmm Chemistry..... \'4 G ve ve 15780 Blanchard
5
5771 Conference on Phy:lml
Chemistry. ... .V G 156-15 Maclnnes
5772 Conference in l’hyslcnl
Chemistry: vos covaievinia v G e ae  15-18 Maclnnes
578 Thermodynamics of Hm‘lry
Mixtures. ... e L, G o se 30-60 Beattie
570 Radiation (.,h(‘mlstr)' ey 4 ve ve 8043 Gerke
566
6801 General Chemistry . .. ... o IIEA.O.) 80-60 .. .. Mueller
5802 General Chemistry, ... .... II(A.0) vvo.. 30-30 Davis
581 Explosives Laboratory..... II{A.0.) 1 Davis
582 Physical Chemistry....... II 30-30 Millard
Mil, Eng. XVI ‘ 30-30 .
Chem, War, G 830-80" .. .
583 Elements of Chemical Theory VIL 2 ve we B30-60 Gillespie
5'84 Qunntum Theory Applica-
.............. An G st e = S0=E0 Beattie
5'85 'I'heory of Solutions. .. .... v G . .. 80-60 Scatchard
5'01 ()rgnmc Physical Chcmlstry G vo we  10-16 Norris
593 History of Chemistry . L 4 4 v .e 80-30 Davis
5'50 or 551
505 Research Problem and
Thesis. .o vvs1s I T b v 4 0-30 0- 0 Keyes
i 195 345
508 Thesis Reports. . . 3 ks 15-156 Keyes
698 Research,.i..c.i4, 24 G Time arranged Maclnnes
5001 Research Conferen i
Physical and Orgamc
Lo Tt T R A i v G 16-15 .. Maclnnes
5002 Research Conferences in
Physical and  Organic ’
Chemistry .o, ovs.s SRR G we wn 15-15 Norris
ELECTRICAL ENGINEERING — 6'00-699
Term and Hours af
Exercise and Preparation  Instructor
No. Subject and Preparalion Taken by Year 15t 2d in Charge
Py . Term Term
6'00 Principles of Electrical Engi-
RBBTINIE . 3 oviissibin e ST o 2 iites 170500 Barker
M22, 80
6'01 DPrinciples uf D) lvctr:cnl an
neering ARl e g (X o) 3 60-50 Barker
6'00, M22 M‘H 4
602 Principles of P]cctncnl T'nr'l.-
neering P . VI, VI-C 3 ve .. 7590 R.R. Lawrence
600, ﬂ (]l MSI
603 Prmctplu of Electrical Engi-
NELring. . ..ov Ve Ly VISC 4 90-120 .. .. R.R.Lawrence

6'01, 6°02
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604
608
6'07
6'08
609
6101
0102
6103

6104

6107

6'111
6112

6113

61131

6’114

6115

6116

6117

620

MASSACHUSETTS

Subject and Preparalion

Principles of Electrical Engi-
Nt e Sl R WSS
6°03, 6116

Principles of Electrical Engi-
neermg. S R R R XIV

Prmmples of Electrical Engi-
NEeIMNB.cssssassssnnsns
606,

Pnnc:plea uf Electrical Engi- o

RERPINE. . Ve o s

607 ;
Principles of Electrical Engi-
DEETINR, ¢ vv vt vvenninins

608 . ;
Principles o:(' Electrical Engi-
by T O B O S
803, M21
I’rmclples nf Electrical Engi-

Principles of Electrical Engi-
DOBTINE - o s visoniatesivtlabin
6'00, or 6°101 and 67102,

Prmcmlcs of Electrical Engi-
L1l - ORA DO o s
6°00 or 6101, 6102 and
6'103

Principles of E.ectrical Engi-

0, 6:01,
6'102, 6103, 6° 104
Prmclplc s of Electrical Engi-
neelmn ................
6 01, 602, or 6101,
o 102 5 103 6104, 6:105
l"rmcmlts of Electrical En ngi-

602, 3, or 0‘101.
6 102 6 103 6'104, 6105,

1
Principles of Electrical Engi-

6'000r 6111 I
Principles of Electrical Engi-

ﬁlll 6112 or 600 and
6112

Prmc:plcs of I‘lcctncu] ann
nl:e ..............

(]0 601 6°113 or 6111,
6 112, 6113.

Prmcup]cs of Electrical Engi-
i e
6113, E) 114, or 6'02

I’rmctp]m: of Electrical Engi-
6‘1 l3 (i 114, 6° 115. or 602
and 6'1

Principles of Electrical Engi-
T L e
602, 803 or 6'113 6114,
6°115 and 6'116 X

I’m\er ’lransmisalon Equip-

[ 03 orleq.nvalmt

INSTITUTE OF TECHNOLOGY

“erm and Ilours of
Exercise and Preparation

Summer  20-40

Instructor
in Charge

Woodruff

Barker
Barker

Lyon

Lyvon
Timbie
Timbie
Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbic

Timbie

Timbie

Timbie

Timbie

Woodruff




No,
21

6:221
(1222
6:23

G024
6:251
6252
6:27
6-281

0282

620
6301

6'302

6311

6312

632

6331

6332

6341

6'351

6362

040

042
6'43
644
645

Subject and Preparation

Industrial Apphcaunns of
Electric Power. .

CATALOGUE 249

Taken by

. V1 (Elective)

Term and Hours of
Exercise and Preparation  Inslructo;
Year Ist 2d in Chrrge
Term Term

4 Fsc) 45-90 Dellenbaugh

Central Stations. ... .. .. VI (Elective) 4 4597 .. .. Balsbauch
Central Station Design ..., VI (Elective) 4 gl 45-90 Balsbaugh
Electrical Equipment of ]
Bulldmgs. TR T A e S (Elective) 3, 40ne term only15-30 Hudson
804
Electric Railways. .. .. ovoa VI (Elective) 4 45-00 .. .. Entwistle
Elﬁc&gc Machinery Design. VI (Elective) 46-00 .. .. Dwight
E!.ejch.;ic Machinery Design . VI (Elective) 4 v s 45-90 Dwight
60:
Ilumination. . coreesennss VI (Elective) 4 45-00 s Drisko
el
Principles of Wire Commu- 1
e Uy e BN N ACROE, VI (Elective) 4 46-90 .. .. C. E, Tucker
502, 603
Principles of Radio Commu- ]
nication..... S AR VI (Elective) 4 ve we  45-00 Bowles
602
Storage Batteries......... VI (Elective) 4 One t.]vrm 15-15 R. R. Lawrence
only
Principles of Electrical Com-
;mmnatlun ............. VI-C 3 46-90 .. .. C. E. Tucker
00
Principles of Electrical Com-
mMunication . , . ve.vesosis VI-C 3 ve s 45-00 Bowles
6:301, 6'02
l‘rl.m.lplu of Ele L‘tm‘n] Com-
MUNICation. . ..ovsennnes VI-C 4 45-60 .. .. Bowles
602
Principles of Electrical Com-
munication. ,...eorineens VI-C 4 .« «« 45-60 C. E, Tucker
6:301, 6:02, 6'03
Prmctplm of Llemel (‘Qm-
mumcatlon . VI-C 4 vo oo 45-60 Bowles
602, 6302, Mi5
(,omrnum(.aucn Electrical
Taboratory...oeevv s VA 4 Q=008 B8 Bowles
@811 ‘ 15
Commumcntlon Electrical
TABOIRLOrY , v o s e rsasn VI-C 4 A 0-60 Bowles
ﬁ3iland (]3“ 6812 and 45
32
Electrical Communications,
Principlesof . v vvvuveee . VILAMA)(3) 8 v vs 00-120 Bowles
6'102, 6:103, 6104
Electrical (nmmum.auuns.
Principles of . ....... % VI-A@B) @) 8 30-60 par dia Bowles
6'111, 6112, 6118
l-_lt-ctrwal Communications,
Principles of . .....ovvnns VI-A (B) 3 vs e 30-00 Bowles
Elements of Electrical Lng:-
NEEriINE. o4 o oruanss i I, XI, XV 3 60-00 .. .. Hudson
804 I1, IX-B, XV: 3 .+ .y 8000
ITI, X, XIII, XVI
Mil.Eng. 4 60-90
XVs 4 60-60 .. ..
V (Elective) 4 Either term 60-90
Elements of Electrical En-
CIOBATINET s 03 v xrs gk aie oo X-B 4 48-72 .. .. Hudson
Elements of Electrical Engi-
MOBPINEL i s st foaas arp a4 0 II (A.0) 4 75-75 Hudson
Generation and Distribution
of Electric Encrgy ...... XVi 4 ve v 00-90 Balsbaugh
Electric  Transmission and
Distribution of Energ I 30-60 i Balsbaugh
Alternating Currents and Al-
ternating-Current Machin-
BEY 0o o A e veee. XITT-A 4 60-120 .. .. R. R, Lawrence




6'541
0542
6:551
552
G401
6502
6'57

G'58

6591
6'502
6503

6504

6601
6602
6°603
6'61
6621
6622
669
470
671

672

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparaiion

Industrial Applications of
E:&:tr:c Power. ,i..vii--

Central Stations. il
Electﬂcat Engmeeﬂng Semi-

Taken by

11 (0.D.)
Mil. Eng,
]

ery .
:\llurnaunL_-Current Machin- 1

L e O e T Y P oy oy
Orpnm‘mhnn and Adminis-
tration of Public Service
Companies
Organization and Adminis-
tration of Public Service
Companies. . ...........
Power Stations and Distri-
bution Systems. . . .
Power Stations and Distri-
bution Systems, . .. .....
Railroad Electric Traction .
Railroad Electric Traction .
Principles of Electrical Com-
munication, ..
Principles of E
munication , R
Illumination, .. eiaevees o
6'27

Operational Caleulus. , .. ..

Principles of Electrical En-
EINEETINE. .00 vvuereris I
6'04 or 6°106 and 6°107

Electrical Engineering, Prin-
CDISH . v vcvns v binie W
6501

Principles of Electrical En-
gineering . .
04, 6°511 or 6°501, 67502

Principles of Electrical En-
BINGEIINR « s ev s o v v sanwns
6501, 6502, 6'593, or
6601, 6602, 6604

Principles of Electrical En-

BINeering. ..vovaeiianess V

604 or 6°116, 6°117
Principles of Electrical En-
GABOFIOT o0 v 500 s vininn o1s
601 i
Principles of Electrical En-
FITCBTINE « + 55 vis0as maoains sin
6'511 or 6°G01, 6602
Gaseous Conduction, ..., ..
Alternating Currents (Ad-

vanced)......

Alternating
chinery ('\
Transients in

1( urrent
v mlw(g

Power Systems

Electrical Engineering Lab-

oratory. ..

6:00, 6°01
Electrical Imgmpenm, Lab-
oratory s I IO

670, 6°02
Electrical E.nj:uu.vrmg Lab-
oratory tate
671, 6703
Electrical Testing (Ad-
vanced)

VI
VI

VI-A(A)
VI-A(A)
VI-A(A)

VI-A (B)

I-A(B)
VI-A(B)

VI-A(B)
VI
VI

VI
VI

VI-, VI-C

. VI, VI-C

. VI, VI-C

Term and Hours of

Exercise and Preparation Instructor
YVear  Ist 2d in Charge
Term Term
G 45-30 Dellenbaugh
4 45-30
4 . 80-60 Balsbaugh
G 120 sia i Bush
G 120 Bush
G 150 T Dahl
(o S8 7] 150 Dahl
G 150 L.yon
G 150 Lyon
G 150 Jackson
G 150 Jackson
G 135 s Balsbaugh
G o1s 135 Balsbaugh
G 135 ) Entwistle
G o 135 Entwistle
G 135 “ Bowles
G Copna 188 Bowles
G One term only 135 Drisko
G 150 Bush
6 Summer 50-60 Dahl
] 40-75 Dahl
5 20-60 Dahl
1] 45-105 Dahl
Summer 30-60 Dahl
] 20-60 Dahl
] 20-70 Dahl
G 150 Bush
G 45-105 .. .. Bush
G .. .. 45-105 Bush
G 45-1056 .. .. Bush
3 3045 3 Laws
45 C. E, Tucker
8 v es B0-75 Laws
45 C. E. Tucker
4 30-00 .. . Laws
it} C. E. Tucker
G Time speciaily arranged Laws




674

675

6'78

680
6'81
0'82
6:83

685

6'86

6'87

680

6901
6'902
6903
6004

6005
6'911

6012
6913

Subject and Preparation

Electrical Engineering Lab-
OFREOT Y <o e v nedlen

6'72 or . _tivalent

Electrical Engincering Lnb

Ortory . . . cuioiiaias
6101, 6‘ 102, or 6111

Electrical Engineering Lab-
OTBLOTY . .o viiiiuranss
676, 6:103, 6104 or G 75.

6113

Electrical Engineering Lab-
. VI-A(B)

oratory .
6'76, 6° ll)u, Or Ll 114

Electrical Engineering Lab-

oratory .
677 6 106 or 6'116

Electrical Engincering Lab-

CATALOGUE

Taken by

. VI-A(A)
VI-A(B)

VI-A(A)
VI-A(B)

VI-A(A)

VI-A(A)
VI-A(B)

OTRALOIY siesss adlaisiahh . VI (Elective)
Electrical Enginee
OPRLOTV 1 s i e rare e GL Y
606, 807
Electrical Engineering Lab-
(ely. 0] i e B AR e Rt X1V
6'81, 6:08 i
Electrical Engincering Lab-
OFREOFY L ore s coca/bbalin S A
782, 6°09
Electrical Engineering Lab-
PRI V2 (0 et Emkh III, X, XV
640 XVI, Mil. En|
1X-B, f
Electrical Engineering Lab-
oratory.. ... e pae I
Electrical Engineering Lab-
OTBLOLY i oo v mridvensiins XIII-A
545 :
Electrical Engineering Lab-
Foin Rl o SE L 11(A.0.)
042 ¢
Electrical Engineering Lab-
o o N RO IR (b 4161
6'40
I1(0.D.)
11
XIIL
Manufacturing Practice. ... VI-A(A)
p VI-A(B)
Manufacturing Practice. ... VI-A(A
VI-A(B
Manufacturing Practice.... VI-A(A
VI-A(B
Manufacturing Practice. ... Vl-:\EA)
VI-A(B)
Manufacturing Practice.... VI-A(A, B)
Public Utility Practice..... VI-A(A)
= VI-A(B
Public Utility Practice..... VI»AEA
_ VI-A(B
Public Utility Practice. .. VI-AtA
VI-A(B

261
Term and Hours of
Exercise and Preparation  Instruclor
Year 15t 2d in Charge
Term Term

G Time specially arranged C.E.Tucker

C.E.

C. E.

Laws

Tucker

Laws

Tucker

Laws

4 Time specially arranged C,E,Tucker

3 Summer 1040
25
2 OFF el 10-40
25
3 e 30-55
a5
3 30-55
35
Summer 10-30
20
%—30 g
6 Summer 25-45
35
4 A rae 25-45
35
3 15-3¢ val
25
3 AR 15-35
25
4 15-356
25
4 0-45
ng. 30
048 .,
30
3 3 0-30
15
4 25-45
35
4 30-90
90
3 0-30
30
G 0-30 o
30
4 0-30
30
4 as’s 0-30
30

2d term 48 to 56 hrs,
Summer 48 to 50 hrs.
1st term 48 to 50 hrs.
2d term 48 to 50 hrs.
48 to 56 hrs.
1st term 48 to 50 hrs.
2d term 48 to 40 hrs.
48 to 56 hrs.

1st term 48 to 56 hrs.

2d term 48 to 506 hrs,
8 Summer 48 to 56 hrs,
8 1st term 48 to 56 hrs.
8 2d term 48 to 56 hrs.
4 Summer 48 to 506 hrs,
4 1st term 48 to 56 hrs.

2

3

8

3

4 Summer
4

4

8 Summer
]
2

Laws
C. E. Tucker

Laws
C. E. Tucker
C. E. Tucker
C. E. Tucker
C. E. Tucker
C. E. Tucker

Laws
C. E. Tucker
C. E. Tucker

per wk.
per wk.
per wk.
per wk.

per wk.
per wk.
per wk.

per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.

Timbie
Timbie
Timbie
Timbie

Timbie
Timbie

Timbie

Timbie
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No.
6014

6915
6921

6'022
6'023
6024

6025
6'031

6'032
6'033
6034

6'035
6041

6042
0043
6044
6'945

No.
701
7011
703
706
707

708
700

710
711
712
713

714
720

722

7'23
725

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Exercise and Preparation Imstrucior

Subject and Preparation Taken by Year  Ist 2d sn Charge
Term Term

Public Utility Fractice. ..., VI-A(A) 4 2d term 48 to 50 hrs. per wk, Timbie
VI-A(B) 6 Summer 48 to 60 hrs. per wk.

Public Utility Practice. ,,.. Vl-A%.'\. B) B 1st term 48 to 50 hrs. per wk, Timbie

Public Utility Practice..... VI-A(A) 2 2d term 48 to 56 hrs. per wk. Timbie
g q VI-A(B) 8 Summer 48 to 50 hrs. per wk.

Public Utility Practice. . ... VI-A(A) 8 1st term 48 to 60 hrs. per wk, Timbie
o VI-A(B) 8 2d term 48 to 56 hrs. per wk.

Public Utility Practice. .. .. VI—A(A% 4 Summer 48 to 50 hrs. per wk. Timbie
] VI-A(B 4 1st term 48 to 56 hrs. per wk.

Public Utility Practice..... VI-A(A) 4 zd term 48 to 56 hrs. per wk, Timbie
- - J VI-AEB) 6 Summer 48 to 56 hrs. per wk.

Public Utility Practice..... VI-A(A, B) B 1st term 48 to 56 hrs. per wk. Timbie

Public Utility Practice..... VI-A(A) 2 2d term 48 to 56 hrs. per wk. Timbie

L . VE-A%B; 8 Summer 48 to 56 hrs, per wk,

Public Utility Practice..... VI-A(A 8 1st term 48 to 50 hrs. per wk. Timbie
. . X VI-AEB) 8 2d term 48 tu 50 hrs. per wk.

Public Utility Practice..... VI-A(A) 4 Summer 48 to 56 hrs. per wk, Timbie
] 3 i VI-A(B) 4 1st term 48 to 56 hrs. per wk.

Public Utility Practice..... VI-A(A; 4 2d term 48 to 56 hrs. per wk. Timbic
VI-A(B B Summer 48 to 56 hrs. per wk.

Public Utility Practice,..,. VI-A EA, B) & 1st term 48 to 56 hrs. per wk. llmh o

Communications Practice. .. VI- A) 2 2d term 39 to 48 hrs, per wk. Timbie

; : VI-A(B 8 Summer 39 to 48 hrs. per wk. Timbie

Communications Practice., . VI-A(A 8 1st term 39 to 48 hrs. per wk. Timbie

004l | i VI-A\B 8 2d term 39 to 48 hrs. per wk.

Communications Practice... VI-A(A 4 Summer 39 to 48 hrs. per wk. Timbie
6042 _ VI-A éB 4 1st term 39 to 48 hrs. per wk.

Communications Practice.. . VI-A A 4 2d term 39 to 48 hrs. per wk. Timbia
6043 6 Summer 39 to 48 hrs. per wk.

I-A
Cogl;;gnicatiuns Practice... VI- A(!‘.) (B) & 1st term 30 to 48 hrs. per wk. Timbie

BIOLOGY AND PUBLIC HEALTH — 7'00-799

Term and Hours of
Exercise and I’rrparuunn Instructor

Subject and Preparation Taken by  Year  Ist 2d in Charge
Term Term
yeneral Biology.......... VII 2 (}g 451 i Riley

Methods of Teaching General
4 A }\’;Icrtiw: Summer 65-25

Theoretical Biology....... VII 4 3045 .. .. Turner

7103, 7'301
2 1 U A A R A VII 2 15-30 Turner

701 45
MY COLORY viali s atersissiaian viares (N A18Y 8 15-80° .. o Proctor

706 30
ParasitologV . ovivvisesves VI 4 . s 80-80 Bigclow
Parasitology (Adv.)....... VII G 4 1515 Bigelow
Tt e s W VII 2 e oo 15-30 Riley

701 45
Anatomy and Histology. ... VIL 3 80-78 4 s Bigclow

00
Anatomy and Histology. ... VII 3 o 30-60 Bigclow
4
C);;.E!Ilﬂl!)’ ................. Vil G e 15-60 Bigelow
History of Biology G 30-00 s Bigelow
Physiology . ¢ 3 ve e 30-75 Bunker

550 or 5 -JOI 711 90
Personal II\'anc and Nu-

O IS R S A VII y 3 3045 ., .. Bunker
Applied Nutrition. . ....... VII (Elective) 4 e . 18-80 Turner
Physiological Basis of Nu-

o1 (o) DR oo Hocetana (A G 2040 .. .. Bunker

7:20, 7'80 .

Biology and Bacteriology... V,IX-A 2 :Iigvls kel A Riley
XI 3

15-16 .. ..
30
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Term and Hours of
Exercise and Preparation  Inmslruclor

No. Subject and Preparalion Taken by Year st od in Charge
Term Term
720 DBiology and Bacteriology ... XI 3 v e }‘373(] Riley
7:201 Biology and Bacteriology. .. V, IX-A 2 Va ég—lﬁ Riley
7'301 Bacteriology............0s VII 8 %-ﬁﬂ e Horwood
7'302 Bacteriology....... o I O 3 N (133-45 Horwood
7:'31 BacteriologY.....cevevvian Mil. Eng, 4 30-30 .. .. 8. C. Prescott
iley
7:321 Bacteriology, Advanced. ... VII G 3075 .. .. { S.C. l’]r’:ﬁ:gi:
7322 Racteriology, Advanced. ... VII G ve »o B0-75 Horwood
7'34  Microscopy of Waters. ... . VII 3 1B=18: ¢ s Bunker
X X1 4 1816 .. ..
7361 Industrial Microbiology.... VII 4 Ql}g-SD s ae 8. Ci Prescott
7'362 Industrial Microbiology.... VIIa 4 ool o4 12-3{) S. C. Prescott
737 Industrial Microbiology.... VII G ‘1305-00 vs se S.C, Prescott
7'30  Zymology . ....oiaenernes VII G 15-60 .. .. 8.C. Prescott
7'421 Food Fishes. ... .....uu e Vil 3 ."i,g—'i’ﬁ 5 Bigelow
7422 Food Fishes...... U0 O VIIs. 3 P gg—ﬂo Bigelow
743 Fish Culture. . ... Vil 3 ve o0 80-30 Bigelow
7441 I‘achnolugy of Fishery Prod-
................... VIIs, 4 30-30 .. .. 8S.C, Prescott
7'442 chhnulngv of Fishery Prod-
UCES. o v oalsnsnans Fonawes VA% 4 At [ligﬁno S. C. Prescott
7'50 Ingeghii)n and Immunity... VIL 4 45-76 .. .. Slack
7'52 Industrial Hygiene........ VIIg 8 SANEN 15-60 Turner
7:60 45
VIL 4 ‘ltg—ﬂ()
7'683 Plant Sanitation....... VII: 4 16-15 Prescott
7:541 Public Hcalth Administra-
!.mn O B O R VIL 4 30-30 .. .. Turner
7542 Puhlic Health Administra-
Rt A Ao .o VIL 4 v e O0-46 Turner
7'302
7'651 Public Health Laboratory
Maothods: 5ivni i VI 4 16-15 .. .. Slack
7'301 30
7552 Public Health Laboratory
Methods. ......... swess VII 4 Alel W 30-30 Slack
7'301 GO
7'553 Public Health Laboratory
REUSHNS P Lt e Elective Summer 60-30 Slack
756 Public Health Surveys. ... VIL 4 a1 ]ﬁ—Jﬂ Horwonod
767 Municipal Sanitation...... VIL 3 3 6050 Horwood
Mil. Eng. 4 .. .. 60-50
7:58 Vital Statistics. .. ..o000in VIL 4 3045 .. .. Horwood
759 Health Records and Statis-
tical Procedure......... Elective Summer  30-30 Riley
7'601 Health Education......... VII G 30-60 .. .. Turner
7:602 Health Education. ........ VII G S5 ‘12—30 Turner
7'603 Health Education Methods, Elective Summer 30-60 Turner
15
7'61 Hcalth Frluca.r.lon Admin-
VII G 1630 .. .. Turner
762
VII G 45-90 Horwood
7'63 Pn.}]b‘!ilszﬂenlth Field Work, . VII G y 30-60 Turner
764 P\;bél;:ﬂl{cnlth Problems. ... VII G ve o0 80-60 Turner
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765

7:66
707
7'08
7701

7'702
7711

7712

7'80
7'821

7'822

701
702

8'00
801

802

803
804

805
806
807
810

811
812
813
814
B'15

Term and IHours of

o y Exercise and Prvpuruhun Instructor
Subject and Preparation Taken by Year Ist in Charge
) I Term Tzrm
Health Hazards in Special 4
Industries. . ............ VII @ i s (DS R
Epidemiology............. VII G 30-00 Horwood
Cummumcnbie Disease Con-
............. el AL G Arranged with Instructor Slack
7 651 7'5562, 750 Place
Pathology i i viaasvivans VIL G Eitherterm 15-60 Slack
7'50, 7 561, 7'552 30
chhnntogy 'of Food Sup-
o A A S i A £ 8 30-45 8. C. Prescott
7801 45
Technology of Food Supplies VIIa, 3 «o »o 80-76 8. C. Prescott
7'801, 7°802 60
chhnolngy of Food Prod-
................... Vil 4 30-30 e S. C. Prescott
7 701 7702
chhnoingy of Food Prod-
................ VIiin 15-60 8. C. Prescott
7 701 ‘7702 60
Bluchemlslry ............. VII 4 45-75 Bunker
*60, 7:301 V Elective 75
Biochemistry, Selected
e L e b e V., VII G 15-45 Bunker
7°20, 7'80
Biochemistry, Selected
L ODICEL Tl (vidia e srars b athTs VII G 5 15-45 Bunker
Blologn.al Colloquium. ... . VII 4 15-15 - vy B, C, Prescott
Biological Colloquium. . . . . VII 4 e ] 156-16 8. C. Prescott
PHYSICS — 8:00-899
Term and Hours of
§ Exercise and I’rrrrumrmn Instructor
Subject and Preparation Taken by Year Isi 2 in Charge
Term Term
Physics (Entrance) . ....... Summer 30-60
Physics (Mechanics)....... All courses 1 45-75 it Drisko
800, except IVi 15
Physics = (Mechanics and
IBEICH): G e e s All courses 1 3 45-75 Drisko
801 | except [V) 15
Physics (Electricity)....... All courses 2 45-75 S50 T Page
‘01, oy except IVy 15
Physics  (Electricity and
ERE) i S S All courses 2 45~ Page
803 except IV 156
and VI-A(A)
VI-A(A) 8 Summer 45-75
156
Acoustics. ..\ wa . VIII 4 ‘ 25-45 Barss
8'04, M12 el 20
Acoustics, Illumination and
e O Va 3 15-30 .. . Barss
l'rcﬁié:'énn of Measurements. XIII-A G o oas 10-10 Goodwin
Heat Measurements. . ... .. VIII 3 15-30 Wilkes
804 3 45
V (Elective) 4 ;g—su
H?64Measuruments ....... IX-A, XIV 3 3(())—15 Wilkes
Heat Measurements. ...... IIIs 8 15-15 v e Wilkes
Y 30
Heat Measurements. . ..... guel and Gas G f0 (133—15 Wilkes
' n,
Heat Measurements IT..... VI G Time specially arranged Wilkes
810, 8°'11, or 8'12
Photography . . .....,..... VIII1 2 30-18 .y 0 Hardy




No.

8161

816
8161
8
8171
8'18
8191

8102
8'201
8'202
821

8'451
B'452
8'46

8'801

§'802

CATALOGUE

Subject and Preparalion

Photographic Laboratory . .

Phamgraphy. Seminar. . ...
8'1

Aerial Photography . .
Geometrical Optics. . .. .
Geometrical Optics  (Ord-

nancc) .......

817
Physical Optics. . ...oovv0e

Microscope Theory and
Photomicrography......

Optics, Advanced. ...
817 and 8 13
mwmﬂwf

Elu:t.r:c:ey NG A
8

Elements of Electron Theory
31314 Electron Apparatus, .

Electron Theory. ... ..ovvs
Advanced I’hysics ! B o
R'04, M22
Ady anced Pln mich Lacitarian
8§22

1
Advnnccd Physies IT.
8'222
Advanced Physies II. ... ..
8231

Electromagnetic Thcor%
Electromagnetic Wave rup-

Agation. . .. riererresana
Spectroscopy . . A
Dielectric and Magnetic

Molecular Properties. ...
Elements of Tensor Calculus

Taken by
VIII

X1V
(Air Service)

Elective

. Elective
VIII

VI-A(B)
VI-A(A)

. (Elective)

VIII, IX-C
VIII, IX-C
. VIII, IX.C
VIII, IX-C
vI-C
Vit

VIII

Atomistic Theories ....... VIII
Atomirtic Theories. .. ..... VIII
Celestial and Atomic Me-
Ghandes s e VIII
X-Rays u.m.l Radiology. . ... VIII, XIV
8'04, M22
Statistical Mechanics. . . ... VIII
General Theory of Radiation VIII
Theory of Relativity... ... VIII
Applied Elast:mt} ......... VIII, XVI
Photoelasticity . , ... ...... VIII

Applications of X-Ray and
hotoelasticity. ........

Physics Seminar. ........ 2
Physics Seminar. . ........
Industrial Radiology......

Electrochemistry, Principles
SOk g
Electrochemistry, Principles

II g (Elective)d 5y T

II(T.D.)

Elective
VIII, XIV

VIII, XIV

4,

Term and Hours of

255

Exercise and Preparation  Instructor

Year It 2d
Term Term
H] 0=18 v 4o
45
45
4
G 15-30
30
4 18-86 o s
8 oo.e 8045
Time to be arranged
4 30-40
30
G 15-15
30
G . 90~ 0
3 30-60
45
8 .. .. 3090
5
4 30-60
30
30-60 oy
30
Summer 30-30
3 45-75 e e
3 45-75
4 45-105 A
4 45-105
4 00-30
4 A 3045
G 16-80 .. ..
30
G 30-60 .. ..
G 1530 ., .
G 80-106 .. ..
G o e 30-105
G s wall 1B0-80
4 16-16 .. ..
30
G 30-60 .. ..
G v s 80-60
G 30-60 .. ..
G 30-60 .. ..
G e -0 1580
30
80- 0
30
G oo 0 1B0=0
30
4 20-20 W
4 oo ae 20-20
G Sl (o )
30
3 B0
3 s 4 45-9

in Charge

Hardy

Hardy

Hardy
Hardy

Hardy
Hardy

Hardy
Hardy
Page

Page

Knobel

Frank
Frank
Sears
Allis
Vallarta
Vallarta

Allis

Miller
Vallarta
Frank

Maller

Vallarta
J. T. Norton

Frank
Frank
Vallarta
Frost

Frost

J. T. Norton
Frost

Barss

Barss

J. T. Norton
Goodwin

Goodwin
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No,
8'82
8'83
884
8°851
8'852
8'86
8'871

8872

880
890

803
804
808

No.
10'11

10112
10'13
10014
10°15
10°191
10'192

1020
10'201
10°202

10°203
10°206

1021T
10°211

100212
10°213

10721
10'214T Industrial Chemistry..... X C.WSs.
10'20

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Term and Hours of
Exercise and Preparation Insiruclor
Subject and Preparation Taken by Year  Ist 2d in Charge
Term Term
Electrochemistry. ......... XIV 4 30-60 .. .. Goodwin
802 or equwa]en
Electrnchemlstry Advanced VIII G 30-60 Knobel
8'82 or equivalent
Photochemistry........... Elective G 30-60 .. .. Stockbarger
*50, 8'802 or equwalr.-nt
App]:ed Electrochemistry... XIV 4 15-30 .. .. Thompson
A%pggii Electrochemistry.. . XIV 4 25-80 Thompson
E!gc;roehcmical Laboratory XIV 4 78— DRy =Rt Goodwin
Applied Electrochemical
nbumlury ............. XIV 4 39— 0 ool Thompson
1i]
A[E)hed Electrochemical
borawry...,........XIV 4 Sl '%(.170
O
Elcctm. Furnaces. ........ Elective 4 15-80 . .. . Thompson
8'04, 502 30
Electrochemistry, Elements
o A T ST F R o S 111, 4 .voes 830-30 Thompson
8'04 and 502 30
Coll oglum ............... X1V 4 oeoee 15-15 Goodwin
Prucmun of Measurements
and Thesis Repurt:. ...... VIII, XIV 4 15-45 R Goodwin
Glass Blowing. . 3t . XIV (Elective) 4 Either term g‘ 0 Thompson
CHEMICAL ENGINEERING — 10-00-10-99
Term and_Hours of
Exercise and Preparation Instruclor
Subject and Preparation Taken by Year 1st 2 in Charge
Term Term
Problems of the Chemical ]
SE€§Ineer ............. X 2 150 .. .. Lewis
P]au?t Ilinginecring ....... Chem. War. G Summer 216-108 Robinson
P!gng" Engineering. ...... Chem., War. G 120-250 .. .. Robinson
.'\p]alic:t;l Chemistry. ...... Chem. War. G oo 45-120 McAdams
1001
Thesis Reports and Memoirs X 4 eo o0 45-30 Lewis
Chemical Engineering Lit-
erature. .. ..... Ve X 2 30-30 .. .. Lewis
.12 and L52
Chemical Engineering th-
BEBEULE ;s 5 atin vy s i 1 30-30 Lewis
107191
Industrial Chemistry. .. .. X 3 75-75 Lewis
4'68, 5'662
Industrial Chemistry. . ... V. XVa 8 60-60 Lewis
468 or 8'802 or 6’6562 XIV 4 G0-60
Industrial Chemistry .... V C.W.S, 3 75-75 Lewis
4662 and 56562 y
Industrial Chemistry. .... X C.W.S. 8 60--60 Lewis
Industnai Chemistry. .... Chem,War. G 90-150 Lewis
Industrial Chemistry..... X 4 46-46 .. .. Lewis
In(i!u-aé.&al Chemistry . .... v 4 45-45 S Lewis
Imllals2trin.l Chemistry. .... XVi. 4 45-45 .. .. Lewis
l'ndu_stria! Chemistry..... V C.W.S. 4 4545 1) R Lewis
4 4546 .. .. Lewis




No. Subject and Preparation

10'22T Industrial Chemistry.....
10'224T Industrial Chemistry.....

CATALOGUE
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Term and Hours of

Exercise and Preparation Instruclor

Taken by Year
X-B 4
X-B 4
Ordnance

10'25 Industrial Stoichiometry.. X

10'26  Industrial Chemical Labo-

lia(.}t'g]iy ................ V, X (Elective) 4
1027 Industrial Chemical Labo-
rm.ory................_\..Vl 4
1031T Cheggca}loEng:neenmn e 2 4
10'311T Chemical Engineering. . . . X Ord, 4
2'45, 10°21 XC.WS.
10:32T Chemical Engineering. . . . X 4
10'321T Chemical Engineering. . .. X Ord. 4
10°311 X C.W.S.
10°33T Chcmﬁmnl Engineering . , .. X-B 4
10°331T Chzemscalalil}nmneer:ng. ... X-BOrd.C.W.S 4
5,
10'34 Che&lnalgnl Engineering. . .. X-B 4
10'341 Chcmaigal Engineering. ... X-B Ord. 4
10'835  Chemical Engineering. ... XV 8
10'3564 Chemical Engineering. ... XVi 4
10'201 and 2'45
10°36T Chlea:néigal Engineering. ... XVy 4
10'37 Chemical Engineering Lab-
(S R I R N H X G
10041 Distillation. ... ivoviian X, X-A G
10°32
2 Er i S o T [ X, X-A G
1032
1043 Evaporation............ X, X-A G
10:32
10'44 Combustion........o.ues X-A G
10'80
1045 Mechanical Separation.... X, X-A G
1046 Lxltan:;:ltion Lo tore o Smdal i ¥ 5y oL X, X-A G
10°47 Exltaac‘glon | b (SR 4. <Y\ G
‘4
10'50 Heat Transmission., ... .. X, X-A G
10'61 Furnace and Retort Design X, X-A G
10'58 Chemical Engineering De-
RIGA S\ iiiinimnn vasiniit oy X-A G
10'84  Economic Balance o Xy XA G
10817 | Corrosion’ . oeresenisas X G
10°21 or 1032
10062 Applied Chemical Thermo-
yén:zmlcs ............. X G
10°69 Tanmnn and Allied Sub- o
10°70 su{gtmﬁi,'Ac'.'d'.'.'.'.' e e XRA G
]
10071  Glass, Ceramics and Re-
TERCLOTIBR s\l sl e X, X-A G
10°21
10072 Ironand Steel........... X, X-A G
10°
1073 St.::(']g‘rzaland Cellulose. . ... X, X-A G
10074 Petroleum..ovoueviiase X.X-A G
10'21
X, X-A G

1075 Organic Syntheses. ... ...
552

1st
Term

36-36
36-36
30-45
30-20
40

30—10
75-90
756-90

84-120
84-120

30-30

20-60

30-60

40-50
45-00
30-30

30-60
30-30

Term

45-60
45-60

30-60
40-60
45-60
3045
0-30
45
30-60
30-60
30-60

3060
30-60

30-60
30-60

30-30
45-90
16-30
3045

30-45
30-45

in Charge

C. S. Robinson
C. 5. Robinson

C. 8. Robinson
C. 8. Robinson
C. 8. Robinson
C. 8. Robinson
C. 8. Robinson
McAdams
McAdams
Haslam

Haslam

C. S. Robinson
C. 8. Robinson

Lewis
McAdams
McAdams
McAdams

Ward

Weber
MecAdams

McAdams
McAdams
McAdams

McAdams
R. P. Russell

Lewis

Frolich
Phelan
Lewis
Waterhouse
Mead

Mead

Pope
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10076
1077
10078
10°79
10'81

10°82
10'83

1084

10951
10'052

10991
10'992

12'01
1202
12'03

1204
12'151

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparailion

Nitrogen Fixation, ......
'

Paints, Oils and Varnishes.
10721

School of Chemical Engi-
neering Practice (Bangor

Taken by
X, X-A

X, X-A

Bation)  «ivnsasssnnsg X-A

School o Chemical Engi-
neering Practice (Bmton
Station) ,

School o Chemical Em.:-
neering Practice (Buffalo
BfRtian) =a e

School of Chemical Engi-
neering Frachcc (Bangor
BERaR)  th aeie

School of Chemical Engi-
neering Practlce (Boston
BEAUON) . ¢ e eivm osaes >

School of Chemical Engi-
neering Practice (Buffalo
Btation)civeinaie e

Experimental Research. . .
Research Conferences.. ...
Research Conferences.. ...
Applied Science of X-rays,
Applied Science of X-rays.
Automotive Fuel Problemns
Automotive Fuels........
Organization and Meﬂmds
of Industrial Research,
Technical Organization.
A 1.-]"] ! l Colloid Cht'm\:.try

Apnm-d Colloid Chemical
Laboratory ... cveuvu
10084

Ex}mrimentnl Problems in

pplied Colloid Chem-
TR e R ST

Seminar in Chemical Engi-
neeris g

Seminar in Chemical Engi-
Hearing v il sl es e

:;zx
>

i
>

xxxxxxxx
>t

5

.f.:
=
=
=

Chem, War,
X

]

Term and Hours of

Exercise and Preparation  Inmstructor

Year 1st
Term

G 30-45

G

G

G

G

G

G

4

G

4

G

4 e

G

G

G 15-1

G TR

G 30-60

G e AT

G 30-45

G 45-756

G 15-30

G 30-30

G B

G

G 0-150
60

G 10- 0

G

GEOLOGY — 12'00-12'99

Subject and Preparation

Mineralogy. ...... S rani
502

Mineralogy, . ooiv i
1201

Mineralogy......v00vuess
502

Mmeralugy (Advanced)
12'02, 12

Pctro%raphy i asal e e h ity
802, 1202

Taken by
. III, XII

V (Elective)
X (Elective)
XI11

Term and Hours of
Exercise and Prcﬂa;ﬂflon

Year

w O a »

1si
Term

15-30
105

2d
Term

30-45

in Charge

Underwood

Lewis

30-45 C.8S. Robinson

30-30

Time to be arranged
5

15-15

30-680

10- 0

Term

15-15
60
15-15
30
15-15
30

Gill

Haslam

Haslam

Haslam

Haslam

Haslam

Haslam

Lewis
Lewis
Lewis
Clark
Clark
McAdams
McAdams

. P, Russell
. P. Russell

Mead

Mead

Mead
P, Russell
P. Russell

Instructor
in Charge

Newhouse
Newhouse

Newhouse

Gillson
Gillson




Term and Hours of
Exercise and Preparation

Year

CATALOGUE
No. Subject and Preparalion Taken by
12'152 I‘etEm’.ruphy ........ AR 10
19°
12161 Pctrr?gmphy (Advanced) .. XII

12'162 l’et;og;"aphy (Advanced).. XII
"1t
12211 Opgjgpl Crystallography. .. Elective
12'212 Cptémzll Crystallography ... XII
'211

12'22 Optical Ceramics, v..v ... . Elective
12'211
IBB0. BOAIOHY: vt s e s bE i I, XII
12'01
TRB1 GOl . . ooeites rben sinpins III, XII
12°30
0 b D e ey IX-A
12321 TGeology e o oo v v covvienanes L
12:322 (rcloluuyl ................. I,IX-A
12'33 PField Geology.........c.cvt I
103, 1201, 1231 XI1
12'881 GeologY. i vvvisviiannnia V (Elective)
1234 Gufh_;mcul[téx;;vuylnu.. AR
123561 Gcolugic;ﬂ Surveying (Ad-
RRORR ) .o XII
12'34
12'852 Geological Surveying {Ad-
\;al}u_ul) .............. XII
12'36 Geology, Field........... XII
12°30

12:38 Phly2siaogmphy ............
31
12'30 Economic Geology, Ele-

S e

B e B W 0 ¥ oa O e O

4
111, (Elective)
X11 4

1st
Term

2d
Term
15-30
75

'0-45
120

0-60
60

Summer 50 hours

i b7 T SR S Elective
503, G60 f‘\ot rnicn to llh 11)
12'40 Geloalo[;,y. Econormc .......
12'41 Economic Geology Labo-
e S o XII 0-30
124 00
12'42 Ge?;ogg. Applied Economic XII o) o
d
12'431 Geology Economic Labora-
i%{yl(:\dvanccd) ....... XII G 0-15
12'432 Geology Economic Labora-
t.%rv (Advanced)....... XII G
431
12:433 Economic Geology Semi-
n;-;l Advanced)........ XII G 30-30
12'434 Economic Geology Semi-
nar (Advanced)........ XII G
12'433 X
1244 Ecg?j%mic Geology of Fuels (Elective) 4
1246  Economic Geology of Non-
Metallic Deposits., .. ... XII 4 3045
1240 30
12'47 Economic Geology of Non-
Metallic Deposits (Ad-
ARNOBA) v aistcis ev e e s hen's XII G
1246
12'48 Engincering Geology and
ydlrulnm' AT e I S . XII 4 Crere
1249 Geology of Materials, . ... IVy 3 15-30

30-15
15

30-30

30-30
40-30

15-15

45
45-30
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Instructor
in Charge

Gillson
Gillson
Gillson
Gillson
Gillson
Buerger
W. F. Jones
Shimer
W.F. joncs

W. ¥, Jones
W. F. Jones

W. F. Jones

Shimer
W. F, Jones

‘W. F. Jones

W, F, Jones
W. F. Jones

Shimer

Newhouse

Lindgren

Lindgren

Bugbee
Lindgren
Lindgren
Lindgren

Lindgren
W. F. Jones

Gillson

Gillson

W. F. Jones
W. F. Jones
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Term and Hours of
Exercise and Preparation Instruclor

No. Subject and Preparalion Taken by Year st 2d in Charg
Term Term
12'60 Historical Geology....... X1 4 16-80 .. .. Shimer
1231 30 :
12'5611 Paleontology...........s XII 3 15-30 .. .. Shimer
12'31 30
12'512 Paleontology............ XII 3 A 15-30 Shimer
12'511 30
12'521 Paleontology (Advanced),. XII G 1545 Shimer
12'512 45
12'522 Paleontology (Advanced).. XII G o 1645 Shimer
12621 45
12'68 Index Fossils........000. XI1 G 80-15 Shimer
12'512 L 60
1255 Organic Evolution (Ad- 4
\éaur;ced) ............... XII G v 0o 3048 Shimer
12621 Ge{:zlog{cal Seminar....... XII 4 30-60 .. .. W. F. Jones
12'622 Geloilso&i)r.ial Seminar..,.... XII 4 e e 30-60 Shimer
12'681 Geological Seminar (Ad- )
vanced) G 80-78 . .. Shimer
12'632 Geological
vance G 30-75 Lindgren
12'631 |
12'64 Geology of North Amcncu XII G 3060 .. .. Shimer
1231, 12°50, 1 _
12'65 Gcolo&f of Lumpe ....... XII G 30-60 Shimer
, 12'512
12'70 Vulcannlogy and Scismol-
;1 .................. XII G 3045 .. .. W. F. Jones
12'80 Geology of Coal and Vetro-
llc)t:‘!m .................. XII 4 60-45 .. .. W. F, Jones
231
12'81 Pcif,n‘};e‘um Production, ... 2 Il (Elective) 4 v +s 30-30 Sp. Lecturer

NAVAL ARCHITECTURE AND MARINE ENGINEERING —
13-00-13'99 a o) ’
erm and Hours o

Exercise and Preparation Instruclor
No. Subject and Preparation Taken by Year  Isi 2d in Charge
Term Term

1300 Yacht Design and Modd
Making . it . Elective Summer 76~ 0

13'01 Naval Archlte:ture ....... 1 8 30-30 v, T Jack
M12, 8'01 XIII-A 4 30-30 .. ..

13'011 Naval Architecture....... XIIIa 3 30-30 .. . Jack

1302 Naval Architecture. ...... XIII 3 SF 30-30 Jack
1301 XIII-A 4 30-30

13021 Nal.yip‘gl:}rchitecturc ....... X111y 3 30-30 Jack

1308 Naval Architecture. . .. ... XIIL € 8080 e s Jack
1302 XIII-A G 30-30 e

1304 Naval Architecture, ...... XIIL 4 e s 10=18 Jack
1503 XIII-A G LI 15-15

1311 'I‘hcory of Warship Design. XIII-A 4 8000 ' .. .. Hovgaard

13'12 Theory of Warship Design. XIII-A 4 e .. B0-60 Hovgaard

13'13 Theory of “"arshlp Design. XI1I.A G 60-00 . Hovgaard

1314 Theory of Warship Design. XIII-A G v 4o 75-80 Hovgaard

1321 Warship Design.......... XIII-A 4 ,[)— (0 e Hovgaard

120
13'22 Warship Design.......... XIII-A 4 S S ’84 0 Hovgaard
12

13'23 Warship Design. ......... XIII-A 3 108- 07 Sl Hovgaard

1824 Warship Design.......... XIIL-A G 1, o0 Hovgaard

13'31  Ship Construction. ....... XIIL 8 A0-A0I N Owen

13'311 Ship Construction........ XIII: 2 e as  30-30 Jack




CATALOGUE

Term and Hours of
Fxercise and Prngralion

No. Subject and Preparalion Taken by Year Ist
Term Term
13'32 Shi%_aclc‘amtruction ........ XIIL 2 30-30
1333 Shlig‘ac.fnstmction ........ XIIL 3 45-60
13'331 Shi%'gafl;l"truction. o e < 04 ) 3 30-30
13'34 Sh.gg'ggnst.ruction ........ XIIn 3 30-30
13'35 Shlis ‘(]Zénnstruction. SRR e el 2 0 0 4 15-156
1337 Merchant Shiphuilding. ... XIII-A 4 30-30
13'38 bhll%ygrdIOrg:mzanuu . XIIL 4 30-15
13'390 Shipyard Practice........ XIII-A 4 30—30
13'41 Ship Drawing............ XIITy 2 10?'”
18'411 Ship Drawing............ XIII: 2 7(;)- 0
13'42 Ship Design.......cc0vvn. XIIIy 3 68- (3 ey oo
13'43 Ship Design............. XIIL 3 w3 0-0
342 45
13'46 Ship Design............ XIII, 4 0-0 ..
3'43 60
13'48 Ship Design............. XIIL 4 AT 0-0
345 90
13'47 Ship Design. . ........... XIIIs 4 16=-0 .. ..
13'021, 13'50 75
13'48 Model Making. .......... XIII-A 4 7 r‘f; 0
{
13'50 M%!'irae Engineering. . ... . XIII 8 30-30
13'561 Marine Engineering. ..... XIII 4 3045
2'202T, 2'40
13'52 Mnrin?l Engineering. . .. .. XIIL 4 45-60
1
13'55 Ma:r]u:;’ Engineering. . .. .. XIIIy 4 20-10
13'56 Marine Engineering. .. ... XIIIs 4 ..o..  20-10
13'58 Marine Engineering. . . . . . XIII-A 4 30-80 .. ..
13'61 Mnauég Engine Design. ... XIIL 4 ~1n_ 0
49
13'62 Ml}r%mc Engine Design. ... XIII 4 G it 0?3_ 0
1303 Marine Engine Design. ... XIIL-A 4 00
13'64 Marine Engine Design. ... XIII-A 4 G ﬁ?)-.’i(}
13'66 Marine Engine Design. ... XIIIs 4 0-0
2°42, 1350 45
13'70 Steam Turbines.......... XIII 4 3045 ..
242, 13:50
1371 Steam Turbines.......... XIII.A 4 30-60
13'72 Marine Diesel Engm(: and
Auxiliaries. T XITIs 4 v «»  30-4b
13'81 Ship Operatmn ........... . X1, 4 30-30 o el
13'021, 13'50
13'82 Sh;g.glpemnon ........... XIIIy 4 30-456
13'83 Terminal Facilities. ... . .. XIII 3 30-15
AERONAUTICS — 16.00-16.99
Term and Hours of
Exercise and Preparation
No. Subject and Preparation Taken by Year Ist 'd
Term Term
1601 Alrplnne DFmg'n .......... XIII-A G 75-00
122, XVl | 4 75-00 .. ..
16'011 Alrplanc Dtﬁlgn .......... Air Service Unit 3 .. 45-45
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Insirucior
sn Charge

Jack
Jack
Jack
Jack
Jack

Jack
Jack

Jack
Owen

Owen
Owen
Owen
Owen
Owen
Owen
Owen
Burtner
Burtner
Burtner
Burtner
ack
Bur’f:l?;
Burtner
Keith
Keith
Burtner
Burtner
Keith

Chapman
Chapman

Chapman

Chapman

Instructor
in Charge

Warner
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Term and Hours of
Exercise and Preparation Instructor
No. Subject and Preporation Taken by Year Isi 2d in Charge
Term Term
16012 Airplane Design, ..... ...« Air Service Unit 4 80-30 .. ..
16:04 Algaoricufd ﬁ:’rplanc Deslgn XVI G ve s 80-60 Warner
16'06 Advanccd Airplane Struc-
.................. XVI G 30-60 Warner
ot 16 14
16'11 A!rp]une Design Practice... XIII-A G ‘;.UF (R e Warner
16'01 XVI 4 3(()}— 0
16'12 Airplane Design Practice. .. XIII-A G 5t "?— Warner
)
16°11 XVI 4 G({))H 0
16:13 Airplane Design Practice. .. XVI G Dg— 0F i Warner
16°01
16'14 Airplane Design Practice... XVI G £ it 1"?). 0 Warner
16'16 Airolane Design Practice . .Air Service Unit 4 ;
30
16'21 Ani\sllllr: THeOTY .« viiiinrian XV1 G 3045 .. Warner
16:22 Non-gligid Airship Design.. XVI G 30-30 Burgess
6'
16'24 Non-Rigid Airship Design
Practicn. . . cuiasisssiss XVI G 0-0 Burgess
16°88 A0
16'26 lerl Airship Design...... XVl G 4560 Burgess
16
16'28 Rigid Airship Design Prac-
EIGR L I s T XVI G 0-0 Burgess
16'26 120
16'30 Aelrial 1Propcllcrs .......... XVI G 30-30 Warner
16'32 Aerial Propeller Design
PPAGHIOE s 1 vovv vvissiviree XVI G 0-0 Warner
16°30 456
16'35 Aircraft Instruments...... XVI G 1530 .. . W. G. Brown
65
16'41 Histo%-z' of Aeronautics..... XVI G 15-156 Warner
16°
16'42 Aerial Transport.......... XVI G +  15-30 Warner
Ec21 or Ec3l
16'48 Aircraft Armament....... 11(0.D.) G R o 45-75 W. G. Brown
16'561 Rigging of Aircraft. ....... XVI 3 ﬂg— 00 Eeits Warner
1654 Airplane Construction ... XVI 4 i) 30-15 Warner
1601, 16°51
16'62 Aeronautical Laboratory... XVI 4 30-30 W. G. Brown
M22, 804 30
16'65 Aeronautical Research
MELHOOR . vslals/ore swa nmainie XVI G 3045 W G.Brown
M22, 804
16'67 Aergt}}aﬁuncal Laboratory, ... XVI G lg-uo vv «o W.G. Brown
16"
1668 Conduct of Aeronautical
Research .o oorsssnnsnis XVI G 1545 W. G. Brown
16:65, 16:67
16'60 Aeronautical Seminar...... XVI G 16-156 Warner
16'72 Prop%]’llers and Alrshlps . XVI 4 30-30 Warner
16 4
16'74 Ae,}-?naug% .............. IX-B (Elective) 4 60-60 Warner
1676 Ae;ona.utics .............. II (Elective) 4 30-30 Warner
1678 Ae,g,b.'.‘nics .............. XIII-A G 45-75 Warner
16'01
16'781 Aeronautics . v+ v .o Air Service Unit 4 15-15 T
16'782 Aeronautics. . ......... . .Air Service Unit 4 8Ll ey 15-15
16'82 Aero Engines AY 30-30 Taylor

42, 2'251




16'83
1684
16'85
16'86
1690
1601
1602

D11
Diz

D21
D22
D23

Da1
D311

Ec21
Ec31

Ec32

Ec35

CATALOGUE 263

Term and Hours of
BExercise and Preparation Instruclor

Subject and Preparation Taken by Year Ist £d in Charge
Term Term
Airplane Engine Design.... XVI G 4560 .. .. Taylor
2855, 8781, 242
éubnc Engme Design..., XVI G vo o 45-00 Taylor
0, 16
Airplane Enmne Design XVI G 00 0 s Taylor
rnctlce 60
mrglane Engine Design
e S Wl XVI G Taylor
16'84, 16'85 120
Ac;g gng‘m Laboratory... XVI 4 o 38—15 Taylor
i'80
Ai;pénene Engine Testing... XVI G 1630 .. .. Taylor
681
Airplane Engine Research., XVI G . 0-120 Taylor
2'681, 16'90 a0
DIVISION OF DRAWING
Term and Hours of
Exercise and Preparation Instructor
Subject and Preparation Taken by Year Isi 2d in Charge
Term Term
Mechanical Drawing...... . All courges 1 e o 8. A. Breed
except IV 42
Machine Drawing, Elemen-
PRIV i e e e All courses 1 S 3= 0 Goodrich
D11 except Vi 42
Descriptive Geometry...... .. b4 | | (.uuﬁgs 1 %5-10 R e Kenison
except
Descriptive Geometry. ... .. Mllcuurses 1 e 15-10 Kenison
D21 except 1V, 30
Desr.‘nptlvu Geometry (Col-
N{.{L (@ lnss) .............. 1 45-656 .. .. Goodrich
Doscnpme Geometry...... I 2 3045 .. .. Bradley
D22 30
Descriptive Geometry (Col-
18ge Clash) . vviv 00 sennss 1 v +a 30-75 Bradley
D23
ECONOMICS

Term and Hours of
Exercise and Prapn;arlon Instructor

Subject and Preparation Taken by Year 1Isi in Charge
Term Term

Pn%tligal Economy,....... VII, XIII, XV 2 46-76 .. .. Doten

Political Economy ........ LIILILIV, 3 4545 .. .. Dewey

E22 v D. 8. Tucker

V1, VI-C,
VIII, IX-A, IX-B,

XI
X1t xml. xw’xv:

VI-A(B oo oo 4545
VI A 2 45-45 S LE
Political Economy ., ,...... I, 11, 111, IV, -! ce oo 45-45 Dewey
v, Vi D. S. Tucker
vi-C, VIII, IX-A,
%-B‘ 1X-G, X,

XII, XI1I;, XIV, XVI
VI-AEB; (1) 4 Summer 45-45
VI-A(A Summer 45-45
Pogtlignl Economy........ XIII-A 4 45-75 .. .. Armstrong
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Term and Hours of

[ | Exercise and Preparation  Instructor

No. Subject and Preparation Taken by Year 1si 2d in Charge
Term Term

e oae 45-60 Dewey
veo.. 45-680

v+ 30-60 Doten
30-90 .. ., Doten

«s o0 80-00 Doten
4545 .. .. Shugrue

Ec37 Ba: kmg NS B i
Ec21, Feos XIII,

Ec46T Industrial Relations...... XV, XIII;
Ec70

Ec471 Personnel Management

Ec472 Personnel Manngcmen

Ecb0 Accounting.

E12

45-60 - [hi6 Shugrue

80-00 .. .. IHanson
sy e Hanson
30-90 .. .. Hanson
45-00 . Armstrong

Cost Accounting. . XIII,, XV
Ech0, Ec70

Manufacturers’ Accounts.. XV

Manufacturers' Accounts.. XV

Tax Returns and Accounts. XV

Corpomte Orgnmzatmn vee NI XV
Ec21, E

Corporatc Fmance and
Investments...... XIIIs, XV

w00 aPapwedd mgo

w

Armstrong
cob

Ecb8'1 Financial Administration of

Ec58'2

try

Ecb9'1 Public Utlh,y Managemmt
and Finance . G.and F. Eng. TR Armstrong

Ec59'2 Public Utility Manngemcnt
~and Finance. . G and F, Eng. i 0 j Armstrong

Ec61 Business Law - Son B Hausserman
Ec37, Ech7 lXII]-:\ XIIIa

Ec62 Business Law XI1Is 4 Vel s Hausserman
Ecb1 XV

Ec63 Business Law and Organ-
ization....... -A
Ec21 *

EcB5 Statistics VII,, XIII,
Ec12 XV

Ec681 Business Cycles

EcfS82 Business Cycles. . .. P Al

Ec70 Bumu 55 ]\lnnagcmu" veves VI, XV

ic

Ec71T Eu;u-.l"cbss Management.. ... VIIs, XV
“C
Ec72T Business Management..... VIIg, XV

XV 30- Shugrue
Shugrue

Hausserman
Dewey

A D. 8. Tucker
30-90 D, 8, Tucker
4545 Schell
Freeland

Ak Schell
Freeland

Schell

Freeland

= e 000w o

c7l
Ec761 Marketing of Manufactured
Products. . o ouueseeeens XV - ve s Freeland
Ec762 Marketing of Manufactured .
Products, Ay ve ey BO-E Freeland
Ec80 Shipping Administration... XIITs = 45 Hacion

ENGLISH AND HISTORY

Term and Hours of
Exercise and Preparation  Insiruclor
Subject and Preparation Taken by Year st 2 in Charge
Term Term
English (Entrance)
History (Entrance)
English. . All courses 1
English and History .+« All courses 1 .. .. 45-75 A.T.Robinson
English and History .« All courses....2 45-75 .. .. Rogers
English and History All courses 2 T ] Rogers
English and History 3 30-60 .. .. W. Prescott
Report Writing 3 8080 .. .. W. Prescott
I}E.V}I{Vl. XV, 8 «v =s  30-30

English..cccvvanes .. VI, VI-C, 4 v oo 45-T75 Pearson
VI-A(B
VIAé

45-76 .. .. A.T.Robinson




No.

F1
F2

F3
F4

F5
F6

F7
F8
F9
F10

No.

G40

G41
G42
G43

G441
G442
G443

G45

G461
G47

G48

CATALOGUE 265

FUEL AND GAS ENGINEERING —F1-10

Term and Hours of
Exercise and Preparation Instructor

Subject and Preparation Taken by Year  Ist 2d in Charge
Term Term

Principles of Combustion... F.and G.Eng. G 30-60 .. .. Haslam
Development and Use of ;

POWEE ¢ 0,625 0550 bad ngs ils F.and G.Eng. G 380-60 .. .. Riley
Furnace and Retort Design.. F.and G.Eng. G .. .. 30-30 h

75 Ward

Gas Engine Laboratory..... F.and G. Eng. G 0-0 4 .. Fales

49
Natural Fuels . . ........... F.and G. Eng. G 30-60 .. .. Haslam
Principles of Fuel and Gas n

Engineering I, ... ...0..0 .and G.Eng. G 75-75 .. .. C.8. Robinson
Principles of Fuel and Gas _

Englqeermghll ........... F.andG.Eng. G .. .. 756-75 Ward

Properties of Materials. . ... F.andG.Eng. G .. .. 30-30 Ward

Manufactured Fuels , . ..... F.and G.Eng. G .. .. 30-60 Haslam

Field Work and Thesis.. .... F.and G. Eng. G 720 At Ward

GENERAL STUDIES — G1-G99

Term and Hours of
Exercise and Preparation  Instruclor

Subject and Preparation Taken by Year  1si 2d in Charge
Term Term
History cf Science......... 8.4 30-30 .. .. H. W. Tyler
Hi;"ﬁiiy of Science. .v.ceuus 3,1 30-30 H. W. Tyler
International  Law  and
American Foreign Policy. 3,4 30-30 -Tryon
Business and Patent Law. .. 3,4 30-30 Hausserman
PsychologY . ossvsrnsrninns 8,4 .. .. 80-80 Roback
Industrial Psychology...... Elective Summer 30-30
LaEbo:t; 1Pre.blems ........... 3,4 os se 80-80 Doten
C
Marketing Methods. . 8,4 30-30 Freeland
Production Methods, 3, 4 30-30 .. .. Schell
Investment Finance. . : 3 4 30-80 .. .. D, §. Tucker
Banking and Finance { 3,4 3030 .. .. Shugrue
Economics of Corporations. . VIIa 3 .. 30-30 D. S. Tucker
SR ’ 3,4 30-30
Christianity and the Social
Order. , ... AR T 3, 4 30-80° ., .. Sutherland
(Not offered in 1926-27.)
English ‘Contemporary
ram ) (Not offered in
1028-27). ) o vocvrsaiine 3, 4 wil wy B0m30 Rogers
English (Contemporary Eng-
lish Literature) . ......... 3,4 30-30 .. .. Rogers
English (Contemporary Eu-
ropean Literature) ....... 3,4 we ve 80-30 Rogers
English (American_ Litera-
ture).  (Not offered in
1926-27) 8,4 30-30 .. .. Rogers
English (Committee Work)., VI-A(A 3 30-60 .. .. D. M. Fuller
VI-A 4 30-60 eraAls
English (Business English).. VI-A(A) 4 Summer 20-40
y . VI-A(B) 8 Summer 2040
English (Contemporary Lit-
ety R G VI-A(A) 4 30-60 Prescott
VI-A(B) 3 30-60

English CDn"I\FOSif.iOn Ad-
vanced. (Not offered in )
1926-27) £ 3 30-30 Copithorne

English (Public Speaking).. el
Not given in 1920-27.)

4 Vi it
3,4 30-30
Argumentation and Debate. 3,4 30-30 30-30 D. M. Fuller
English (Informal Public
Shealiag)l " iace i g. : 30-30 W, Prescott

Appreciation of Music. . ... 30-30 Roberts
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Term and Howurs of
] Exercise and Preparahou Insiructor
No. Subject and Preparation Taken by Year Ist in Charge
Term Trrrn
G80 The Fine Arts in Modern
LR e s 3,4 voae 30-30 H. L. Seaver
G52 Lincoln and the Period of
the Civil War.......... 4 30-30 Pearson
G566 French Revolution and Na-
e R R 8, 4 30-30 Crosby
G58 Choral Singing. ........... 3, 4 Townsend
Iakcn in two tcrrns
| - Register for 2d term only.
G50 Social Problems of Phil-
r b U A i 8,4 30-30 A. T. Robinson
G60 Geology......oovovvnn.. .. IX-A (Not 8,4 30-30 Shimer
open to stu-
dents in I,
. : IIL, XI XII)
G64 Organic Evolution......... i ia 30-30 Shimer
) IX-A 8 .. .. 80-30
G685 Sound and Music « v (Notof 3, 30-30 .. .. Barss
tn stur enta
G66 Descriptive Astronomy. ., ., IX A eq ) 30-30 Goodwin
(Not n 8, l: .. 30-30
to stu enr.s
in I, IX-A)
GO7 Meteorology. .. ..o.vvurnn. ; .+« 80-30 Conant
G71  Principles of Biology and
HaraRitel (Notopen 8,4 30-30 - Bigelow
to students
in XI
G72 Industrial Aspects of Bac-
i b B ey (Notopen 8, 4 30-30 S. C. Prescott
to students
. in VII and XI)
G73 Sanitary Science and Public
L E L e (Notopen 8, 4 . 30-30 Turner
to students
in I, XI)
G75 Physiology and h.mbrvology
of Reproduction, . 3,4 30-30 Bunker
G76 Hni&nrs of Philosophy . 3,4 30-30 Wiener
G77 Methods of Teaching Gen-
eral Science in Senior and .
Junior High Schools. . ... (Elective) Summer 30-60
G78 Air, Water and Food. 8, 4 Either term 30-30 Woodman
G781 Methods of Teachin th cs )
in Senior High Schools. (Elective) Summer 30-60
G782 Methods of Teaching Chem-
istry in Senior High Schools (Elective Summer 30-60 ’
G709  Envincering Chemistry. . ... Any but V, 8,4 30-30  30-30 Gill
X, XIV who
have not had
10°23 and 552
G821 Frin?zh ................... f 30-30 Skt Langley
D,
G822 Frfnf;h ................... 3, 4 ve s 30-30 Langley
LG
G831 Fri?}%h ................... 83,4 30-30 . i Langley
G832 Frin(‘éli .................. 3,4 e .. 30-30 Langley
6.
GO41l Gorman. , «.vivenonsvsins 8,4 30-30 .. .. Vogel
L21, L22
Go42 Gecr;rnun .................. 8,4 +e .0 80-30 Vogel
G98 Military History and Poh
of the United States. . AlIR.O.T.C.8, 4 30-30 .. .. Phisterer

advanced
course students




No.

L11
Li2

L21

No.

L51
Lb52

L61
L62
L63
L.64
L65

L81
L&2

M26

M3l

Maé

CATALOGUE

GERMAN

Term and Hours of
Exercise and Prcpu:}utiau

267

Instructor
in Charge

Vogel
Vogel

Vogel

Vogel
Vogel
Vogel
Vogel
Vogel

Instructor

in Charge

Langley
Langley

Langley
Langley
Langley
Langley
Langley

Langley
Langley

Instructor

in Charge

Bailey
George
Bartlett

45-90 H. B. Phillips

Subject and Preparation Taken by Year  Ist
Term Term
German \Elementary) ...... Elective 4500 .. ..
Gclllrlnlan kElemcntury) ...... Elective e .. 456-90
German (Intermediate).. . .. Elective 45-90
11, L12 or entrance re-
quirement
Gcn"nan (Intermediate).. ... Elective 45-90
German (Intermediate) . ... Elective 45-75
Gl‘rmaan (Intermediate) . ... Elective 45-756
2
German g\dvnnced) .+ +++.. BElective 45-75
L21, L22
Gcrr'nnn (Advanced). .. .... Elective 45-756
ROMANCE LANGUAGES
Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by Year  Ist 2d
Term Term
Prench (Elementary)...... Elective 45-90 .. ..
Fri%ih (Elementary) . .. ... Elective o 5e  45=80
French (Intermediate) . ... . Elective 45-00
Freﬂ-xclh (Intermediate) . . . . . Elective . 46-90
i)
French (Advanced). . ...... Vi 1 45-75
F’i’{‘fh (Advanced) . . ...... IV1 1 15-75
3
FrencLh. Advanced. ........ Vi 2 45-75
Spanish (Elementary)...... Elective 45-90 T
Spanish (Elementary)...... Elective (415 1] 45-90
L81
MATHEMATICS
Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by Year Isi 2d
Term Term
Algebra (Entrance) . . ..., Summer 30-60
Plane Geometry (Entrance) Bl TR
Solid Geometry (Entrance) Summer 30-60
Trigonometry (Entrance) .. Summer 30-60
Caleu™ME. ..o v s s All courses 1 4590 .. ..
Caleulus -y <.oasinissaoa All courses 1 S04 45-90
Caleulus. .. oo cvvnnreeoss All courses 2 45-00 .. ..
MI12 except 1Vi
Differential Equations..... I, II, IIT,IVy, 2
M1 V, VI, VI-A(B),
VIII, IX-A
IX-B, IX-C, XI,
XII, X111, XIV,
XVi, XV, XVI
VI-A(A) 8 Summer 45-90
Least Squares and Prob-
FE TR & ¢ (e 4 30-30
M22
Mathematics. . .......... VI, VI-C,
M22 VI-A(B 3 3060 .. ..
VI-A(A 8 .. .. 80-60
Advanced Caleulus. . ..... VIIL, IX-C 3 45-90 .. ..
M22 V (Elective) 4 45-90

Bartlett

Moore

Woods
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No.

M37
M41T

Term and Hours of

Exercise and Preparalwx Insiructor

Subject and Preparation Taken by Year Ist in Charge
Term Ttrm
Advanced Caleulus. . ..... VIII, IX-C 3 veoo. 45400 Woods
Ma36 ey V (Elective) 4 oo 45-890
Caﬁ‘éllus Applications of.. X, X Ord. 4 30-60 .. .. Hitcheock
X C.Ws.
: X-B 4 36-54
Theoretical Aeronautics. .. IX-C (Elective) 4 45-90 C. L. E. Moore
M2 XVI 3 45-90 SO
Theoretical Aeronauties. .. IX-C (Elective) 4 .. .« 45-90 C.L.E. Moore
M43 XVI 3 45-90
Fourier's Series and Integral
Equations. . ....... .44 VIII | 4  30-50 Weiner
Elective G 80-50
Fourier's Serics and Intcgrﬂl
hleantlons ........... Elective G 30-60 Weiner
Advanced Wing Theory. .. XVI G 30-60 C. L. E. Moore
M44 VIII (Elective)
Advunccd Wing Theory... XVI G 30-60 C. L. E. Moore
8'731 VIII (Elective)
I‘m.meermg Bolenos ., oo IX-B 3 45-00 .. H. B. Phillips
Engineering Science . , , . .. IX-B 8 .. .. 45-90 H. B. Phillips
Engineering Science, , . . .. IX-B 4 4590 ., . H. B, Phillips
Mathematical Laboratory.. IX-C 4 oo o 45-75 Douglass
Theory of Functions. ..... Elective G 30-60 Rutledge
Theory of Functions. ..... Elective G 30-60 Rutledge
Theory of the Gyroscope., . Il(D.D.} G 15-30  H. B. Phillips
M22 II(T.D.
Vcctcr Analysis...civiiues Elective G 30-60 Zeldin
Mathematical Theory of
iﬁtat:sucs .............. Elective G 30-60 Rutledge
M?&lggn IAIZEITR Y s v sinie Elective G 30-60 Rutledge
Differential Geometry..... Elective G 80-60 Woods
Differential Geometry..... Elective G 30-60 Woods
M?\dem Analysis, ........ Elective G 30-60 Woods
M%?em Analysis. . ....... Elective G 30-60 Woods
641
An&llzyéical Mechanics . . ... Elective G 45-90 P. Franklin
Ana;ytica! Mechanics. . . .. Elective G 45-90 P. Franklin
651
xﬁ%ﬁw of (Math.) Science. Elective 4 30-60 H. W. Tyler
Differential Equations, . .. II(A.0) 4 Summer 195 hours H, B. Phillips
M21 Chem. War.
Rigi{%;)ynumics .......... XIII-A G 45-90 C. L. E. Moore
Riﬁi[c;:;]:fynnmics .......... XIII-A G 456-90 C. L. E. Moore
Exterior Ballistics........ 11(0.D.) G 30-60 P. Franklin
Vcﬁ{tu{; Analysig. v i VI-C 3 45-76  H. B. Phillips
2
Analytic Geometry. ...... Elective 30-60 P. Franklin

Methods in Teaching Junior
High School Mathematics
Methods in Teaching Senior
High School Mathematics
Classroom Problems of the
unior and Senior High

chools

Summer 30-90

Summer 30-90

Summer 20-10




PT1
PT2

No.
MS11
MS12
MS21
MS221
MB222
MS223
MS224

M8S225

MS226
MS311

MS312

MS321
MS322
M8331
MS3311
M8332
M§3321
MS341
M8342
M8351
M8352
MS361
MS362

MS411
MS412

MS421

CATALOGUE 269
HYGIENE
Term and Hours of
Exercise and Pre;ramtmn Instruclor
Subject and Preparation Taken by Year st 2d in Charge
Term Term
Physical Training. . . All courses 1 20-0 .. ..
Physical Training. . . All courses 1 20-0
MILITARY SCIENCE AND TACTICS
Term and Hours of
Exercise and Preparation Instruclor
Subject and Preparalion Taken by Year Ist d in Charge
Term Term
Military Science........ All courses 1 2%— 0 Phisterer
1
Military Science All courses 1 21- 0 Phisterer
24
Military Science . .. All courses 8 450 ,. .. Phisterer
Coast Artillery. .. . All courses 2 e w0 450 Winslow
exmiat VI-A(A)
, ’ VI-A(A) 8 Summer 45- 0
Engineer Unit.......,.. All courses 2 45- 0 A. T. W. Moore
cxceEt VI-A(A)
y ¢ A) 8 Summer 456~ 0
Signal Unit.,...ocovvvns All courses 2 ee .. 45=0 Milan
exc?t VI-A(A)
; VI-A(A) 8 Summer 45-0
Ordnance Unit ......... All courses 2 we e 4l='0 Bandholtz
except VI-A(A)
] : J VI-A(A) 8 Summer 45~ 0
Air Service Unit. .. ..... All courses 2 e oae 480 Woodward
excc}{:‘t VI-A(A)
! z ; T-A(A 38 Summer 45- 0
Chemical Warfare Unit. . . VV ‘lV 2 veoee 45-0 T, Phillips
3 only
Coast Artillery Unit, Adv. All courses 8 45-45 Winslow
MS5221. except V
1,3
Coast Artillery Unit, Adv. All courses 3 15-45 Winslow
MB311 except V
L
Engineer Unit, Adv...... All courses 3 45-45 Moore
MS222 except V
Engineer Unit, Adv...... All courses 3 45-45 Moore
_MS312 cxcc{;t Vi
ngmi Unit, Adv........ VI, VI-A, VIII 8 4545 Milan
15223 IX-B, XIV
Suﬁ%[ Rt Ad¥ocaas vl VI-C 30-15 Milan
S:ﬂal Umt AR el VI VI A VIII 3 33-45 Milan
5313 1\( 12
Signal Unit, Adv........ 30-15 Milan
MS3131_
Ordnance Unit, Adv..... II, IITs, VI-A, 8 15-15 Bandholtz
MS224 \ X Vs
Ordnance Unit, Adv...... II, 11l VI-A, 8 15-15 Bandholtz
MS314 X, XVa
Air Service Unit, Adv.... All courses 3 45-45 Woodward
M§225, 215 except V
Air Service Unit, Adv.... All courses
MS315 except V 3 4545 Woodward
Military Science, ....... Vv, X, 2 3 " Covered by T. Phillips
k Vi Institute Subjects
Chemical Warfare Unit,
A e V. X, X1V, 45-45 T. Phillips
MS226 . XVa Y
Coast Artillery Unit, Adv, All courses 4 45-45 Winslow
MS32 except V, XVi,2 3
Coast Artillery Unit, Adv. All courses 4545 Winslow
MS411 except V
XVi, s
. All courses Covered by Moore

Engineer Unit, Adv..
MS322

except V

Institute Subjects
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No.
M5422
M§S431
MS432
MB441
MS442

MS451
MS54562
MS461

MS462

MASSACHUSETTS

Subject and Preparation

Engineer Unit, Adv......
MS5412
Smhna] Umt. Advy i e

Signal Umt Adv.
MS413

Or(lnam.c Unit, Adv......

Ordnnncc Unit, Adv.....

INSTITUTE OF TECHNOLOGY

All courses
except

VI, VI-A, VI-C 4
VIII, IXB, J\IV
VI, VI =A, VI-C 4
VIiL, IX-B, XIV
I1, ITTs, VI-A, 4

X'B, XVy
11, I!l.. VI-A,

MS414 X, X-A, X-B,
\ XV
Air Service Unit, Adv.... All courses 4
S32¢ except V
Air Service Unit, Adv.... All courses 4
MS415 except V
Chemical Warfare Unit,
A e V, X, XIV, 4
MS326 . XWa
Chemical Warfare Unit,
L R R e V: X, X1V, 4

MS5416

Terms and Hours of

Exercise and Preparalion
Taken by Year

15t 2d
‘erm Term
Covered by
Institute Subjects
(See 6'281)

. (See 6°282)

Covered by
Institute Subjects
Covered by
Institute Subjects

Covered by
Institute Subjects
Covered by
Institute Subjects

Covered by
Institute Subjects

Covered by
Institute Subjects

Instructor
in Charge

Moore
Milan
Milan

Bandholtz

Bandholtz

Woodward

Woodward

T. Phillips

T. Phillips




LABORATORY FEES

The follomnyBLabomtory Fees will become effective on and after September 15, 1026.
These fees are subject to revision due to any additions or changes in subjects, ete. No
refunds will be made for subjects cancelled after the sixth week of the term.

CIVIL ENGINEERING

Subject Fee
No. Subject . Each Term
1:36 Testing of H,ighway MALARIAE oo oiatealore v s ey 5 creae o 38,00
MECHANICAL ENGINEERING
Subject Fee
No. Subject Each Term
2'306  Advanced Mntermls and Testing 20 cents a laboratory hour
2'341 ey TR e R e O o e el M ST .. 315.00
2'342  Physical Metallurgy, . ............ LIAr LA Aty 15.00
2'35 Testing Materials Laboratory. .. ... o.oovuuiiiiviviiuis sk aeaanosa 1800
2'36 Testing Materials Laboratory. . ... .. ORI 1 it e e 6.00
2'361 Testing Materials Laboratory, . ........... Vit o 6.00
2'362 Testing Materials Laboratory. ...........oooviiiiiin AT \elates 6.00
2'87 et NG M ACEPIALE LaDOTALOTY e v 0o 5ralile b e a8 1) ¢ aeabat 1416 e aVa/aa h a ol 4.00
2:371 Testing Materials Laboratory. . .......... Va i : ; . 4.00
2:'381 Testing and Examination of Materials. . .. .. Sl R e T T O A 11 )
2:382 Testing and Examination of Materials. ... ...... ., iRl 15.00
2'601 Engineering Laboratory............. e e T 12.00
2'002 Engineering Laboratory........coiiuieiiiiianiaa, o L L 12,00
2603 Engineering Laboratory. .., ...vevvrvsvnnraans Pl A e sy et 6.00
2611 Engineoring LODOTREOTY & & s oo« oo rs b nsanommss viss ! Th ey 6.00
2'612 Engineering Laboratory. .. ......ooviviiniiiviiins S et ikl 6.00
2613 Engineering LaborBtory . .. . covuvreiennessianenns e e AR A IR E Y 12.00
2'614  Engineering Laboratory. .. ............. RRARE R e b e e .00
2:62 Engineering Laboratory ... v.ooiviiiiiiiiiiiniii Ay VA 12.00
2'621 Baglneating TaABOratory. . . . i as st donn s bsiesims Wi A 9.00
2'63 Engineering and Hydraulic Laboratory.............. e 6.00
2631 Engineering and Hydraulic Laboratory. ... ...... ; ] 9.00
264 Refrigeration Laboratory. . ......ccovun... T 5 iy N 6.00
265 2 LT P O e 3 WY S e B T 6.00
2'66 Automobile Laboratory. . .o cvviiineniiieriiinnias AR e B 3.00
2671 L e R U T R A s eie ol L e T LN 12.00
2672 Motor Vehicle Testiig . .« « o voaevrismmrivrenssenis AV e 13.00
2'681 Aero Engine Laboratory....... S DA o aialt wow 12,00
2°691 Aero Engine Laboratory. .. ...ccvvviinerensnii. e R TR 6,00
2'84 Heat Treatment.............. e T e Rt s 6.00
2'841 $a R b e e N O S S RIS T A v AT 6.00
D842 Heat TYeatment: ..ol i st e iinii TR e el A 6.00
2'856 Heat Treatment., .........v.v1s S AT A S GRE r EeH 9.00
SBET | Heat Teeatment. |\ o oo, dind sl s sl il TN el = 6,00
2'86 Heat Treatment and Metallography . . ... cooirernneennnnnennn, i ©.00
287 LT LT D T S A N R R b L | i 6.00
2'00 Ly e e e Ay IR Sl 9.00
DI U T g e I e e W i G T SR e LN | 6.00
2902 AR ORI RE 10 151 557540 i o 33 (3131 1 woron 443, w6 57a54 A o a9 58 (4o VoA b oo bt 6.00
291 s Lol by T e E S e e el I ) e UL R 12.00
R L R O . o s s sl e A b ST S P 3 BT 3 A S e S 6.00
e T L A e e e e e e e R L s e D e 6.00
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I Fee
Subject Each Term
Pattern Makinﬁ ................................................ 6,00
Maching Tool LADOPABOTIN: o o« <o u v ot annusinsioneessninnssissons 12.00
LU R T 0 T AR R A R e 4 R P 6.00
Muchine Tool LRBOIRIOIT . .« .o vivv v aleviaime sisimyaseson s s s s naissss 15.00
Machine Tool LADOFBLOIY . . . o v oviinie e iiiiiinie e annessenans 12,00
Machine Tool Laboratory 12.00
Machine Tool Laboratory . 6.00
Machine Tool Laboratory . 9.00
Machine Tool Laboratory 8.00

MINING ENGINEERING AND METALLURGY 2

[
Subject Each Term
Ore Dressing Laboratory . $6.00
Ore Dressing, «..pvvvpesinn 3.00
2.00
Theory and Practice of Flotations 2.00
ire T R P A P R e Ca e e L ot 6.00
Pire Assaying and Metallurgical Laboratory . .. .....oooiiivienen. ns 3.00
Marsliray Coppar anduBaad 110, . i oy s sl o lakie dd ol BE L T 7.00
Metallurgy, Copper and Lead. . ........... L T B o 3.00
Matdllurgy, Copper and Laad . . [l .o oe s tiosiaenssiees s b iemsasanns 3.00
Metallurgy, Gold and Silver, .....,.... Hlor oI e Wl bt TS ) 3.00
3y e T R L e iy S A e ) 9.00
MEERIUDFTRDAY CAGVRICAA’ (101 (/iuraatatels atu e AL biacnd il ie alplsrioa b o 3.00
MatATIOErADIY AAAMATIOM . |1 - 0% L aritiars o s oo s s ava e thtusase o b ed Lo o e 13 3.00

CHEMISTRY

Fee
Subject Each Term
RIS 15 e o e e e T A s Y et i e i : $4.00
Chemistry. . .oovavsiiae y 4.00
Preparation of Inorganic Compounds 3.00
ualitative Analysis. . 9.00
ualitative Analysis. . 7.00
ualitative Analysis. ... 4.00
uantitative Analysis. . ooverrr i, 4.00
T ) e L G R o W h AU e e I SRS 5.00
T L Ty e L T B S o e o B 0 4.00
AT PSS ATIRIV RN o v e e et s T ey A A e s AT e e e 4.00
BN ER LG ATRTIBING oo iarateis i 605 ars o asatarate b b b4 (472 ooisiavalniodth nadininia (o ninan 3.00
BRATEREIVE ARBIVEIE .2 0c 0 sy ey o cslieba v eala BTN s re s g sl B e e 3.00
Analytical Chemistry. . ......... (i talbisial s (TeThE ety Tk ip At e o 3.00
Methods of Electrochemical Analysis. ........c.ooviii i 3.00
Advanced Qualitative ANAIVEIA . .. ..o oo i des i s sae s 6.00
Water Supplies........ BB O ARHAC SR A A A AR = A 2.00
1 T T T e e e e 2.00
Water Supplies and Wastes Disposal. . ..., vi i 2.00
Chemistry of Foods. ., 3.00
Chemistry of Foods. 2,00
Food Analysis...... 4.00
(o e e s el e i o B L e 2.00
Proximate Analysis B AT o b e i A R ) 4.00
L e s L T B T v TS O e YT AR SR A T = o e P 1.00
L S e A T T T b T T A S RO TP i, 1.00
Chemistry of Road Materials. . ............... s e e A e L 3.00
Lubricating and Fuel Oil Testing. . ....... .ocoiiiiiiiviiiiiniianes 2.00




No.

CATALOGUE 273

) Fee
Subject Each Term
Special Methods and Instruments. ... ... ...oviiieiieieeeiiiiiiis 2.00
etallography 6.00
Metallography . . . . 3.00
Heat Treatment and Metallography . . .o o oviviii i iniiis 10.00
Organic Qualitative Analysis. ... .......coviiivniiian I T S o 5.00
Organic Chemical Laboratory . . . ivvsevevivn oo smnssrsssnssie 7.00
Organic Chemical LAbOrAtory. . ...oovvvviiiiiiiineiiiinseirirines 7.00
Organic Chemical Laboratory. ... ...cooiiivriiiiiiiiinis i 6.00
Grganic Chemical Laboratory........cociiieviiniariineiiiinnsans 5.00
Organic Chemical LADOTALOrY . . v« v v vvvvvrierenierrarernssstnrrrens 3.00
Organic Chemical Laboratory . . ......... LT IR B TR0 et S A R 4.00
Organic Chemical Laboratory. . ......cvieieveiiiiineiiiiseasiisie, 10.00
Organic: ChomicRl LABOTREOIY « « v ¢.ovi0vpasinvinvn vy voins sessenasnss 7.00
Organic Chemical Laboratory . . 0 e ROl T LA Ik e AL 3.00
Organic Chemical Laboratory. . . ...vvveerinririiiieriiierssansisass 3.00
Organic Chemical Laboratory . . .......covvivrenreinnrrennneeinenans 3.00
Organic Laboratory Practice Advanced.........coovveiiienrrrrrraees 3.00
Organic Laboratory Practice Advanced. . ..........ooooi0iiiin L IOh 3.00
GhemidaPRanIn el PRan DR ot S 0 ool G et Te L L 1.00
TR IR URRION . s v v wrviaidie niein s v Himie v 01mln w0 g B 1.00
Chemical Principles. ...... L3 0Y D31 BRIy o ST T TN AR ry o (RN B 1.00

ELECTRICAL ENGINEERING

Fee
Subject Each Term
G nmmum"z\!.mn Flectrical Laboratory: ..o cuiinsiosiaaisais siees sessais $14.00
Cominunication Electrical Laboratory........covviviiiiiiiinrinanes 14.00
B A e et e L e e U L aa o fa e a e oo 3.00
1ol T L e T b o G e e T S T S e AT 3.00
Electrical Lngﬁnpormu B OTREOEY a1 ) sracs s 6 s aiReasa e a7 G T S e e v o0 ot 14.00
Electrical Engincering Laboratory. . . . ..cvvvuicviinniviisioiivanns 7.00
Electrical Engineering Laboratory. ... .. 2 W B O T R 7.00
BElectrical Engineering Laboratory. . . . .ovorrrnneuinneetneenmnennss 14.00
Electrical Engineering Laboratory . .. ... VR R e A e M 7.00
Electrical Engineering LADOIALOIY . « « v vvv v iiiai i inseivnnnsivsins 7.00
Electrical Engineering Laboratory. ... ...... ... AR e T E R 16.00
Electrical Engineering Laboratory . . . . v oo veeviinriosssssnsesses s 4.00
Electrical Enginecring Laboratory. « . v vvvevvvrirvrniiieieriianes 12.00
Electrical Testing Advanced. . . . ...... OAT e T bt 30 cents a 1ulmr“tur\’ Iu) r
Electrical Engineering La.horatnry Ceeere......30 cents a laboratory hour
Electrical Engineering Laboratory . .. . .oovvvvvavrnsios A R 8.00
Electrizal Engineering Laboratory. . . ....coviviviii ., Oy G a 11.00
Electrical Engineering Laboratory . . o . oo viiencsisinein s oinsssass 64.00
Electrical Engineering Laboratory........-..ocvviearrevneonnoerys 11.00
Electrical Engineering Laboratory................. 30 cents a ].tlmmtrm hour
Electrical Engineering Laboratory . ... ............ SRR R.00
Electrical Engineering Lahumtury ............................. - 5.00
Electrical Engineering Laboratary. ... ovvvvnvrenivnninrrinan X ; 8.00
Electrical Engineering Laboratory. ... .... ......... P T 9.00
Electrical Engineering Laboratory. . ...........ooiiiiniiiiienn. W 5.0

Electrical Engineering Laboratory. .. . ..oovvveeirnerrrrrnrennnnsos 9.00




—

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

BIOLOGY AND PUBLIC HEALTH

Fee

Subject Each Term

R T A R R T R et L1 Ay e [ N S [ e $3.00
S A e TR IR T e e e N LU S ST S el L) 00
N e L e B O L el el IS N 2.00
/e b e o R e e e v B eCy S sl R e 3.00
T o L B LT ) Fa R e P e e e S 8.00
T e & T e U L 8.00
1y L T e R e U N N A | L o At P 92.00
Biology and Bacterlology ........................................ 2.00
Biology and Bacteriology. .............. A et e e a1 € 4,00
Biology and Bacteriology . « v vvsvvaivineniihnariaieiiaieiiaivniivaes 2.00
R L T e S (e e LRl S L e 6.00
L e Dby A o S S R i e ) b 6.00
Industrial Microbiology......... AT R S LI s d A N A 6.00
B e [T SRR TR P e o LT A S b B e 5.00
Industrial Microbiology 6.00
st b E T e P 6.00
3 et L e e o 5.00
Technology of Fishery Products. 4.00
Industria ysnene ............. o4 5.00
Public Health Laboratory Methods. . . .............c0ciiiviinnns ¥ 2.00
Public Health Laboratory Methods. 3.00
Technology of Food Supplies. 3.00
Technology of Food Supplies, ., 4.00
Technology of Food Products. o 3.00
3 o e e e ey i s 8.00

PHYSICS
Fee

Subject Each Term

TR ON T\ o 6o N R T s R b v 2 =l : 83.00
)t T N R i S ROl P L ST WVl et ] B et 3.00
e T e s L, 0 el 3.00
BHVEDE e T Lot W) o Tl e, R I I SO AT 3.00
L S A g A AT T D T o R S T BT e gt o o b ) 4.00
Ot M BRRITBIVAIEAL | 4 0 0 /040 e FA L e e AL e e A e e e s e .00
AL M SREUOSIUBNTE. . (15 o o 1vls 141 40 a1l slntamo0s i fors fara) iler 1o 4T e aTa o8 b e ol e et s 6.00
Fleat MBARUPETIBIIEE - +/: i ols o iialsia st alulalare s la i ansatits ot s34 s KR A 6.00
Heat Meastramantst . i ik e hivaea vids e dg e el A AR A 12.00
Heat Meastrements .. .....c....vvinrervsvnnannnsss 20 cents a laboratory hour
T T T e G e S S s S LR 9.00
501y Trab ] vl 8 e S p S G A e At S S SR 6.00
RV R DIt ol s i S s e ] e b S B e 6.00
Mmrn'icnpr' Theory and Phntnrmr‘mgmphy T LTI e R e 6.00
Optics, Advanced., ........ ! et .20 cents a laboratory hour
P T E0 b 2 e et e o Ao K W O VB U e ) Jee ! T LR ] 9.00
IR (e B el T IA BN o s RO L 9.00
Elements of Electron Theory and Electron Apparatus. ............... 6.00
e R e ) 6.00
X-Rays and Radiology . ..........0. SR SR T T BT S T o e 6.00
PROTOBIRBLICIEY 1 civ/iivaisto s e ate i s aians v st his 3 i alhid asath a3/ 0 Gl AR 6.00
Application of X-Ray and Photoelasticity. ... ........coiiviinnrinns 6.00
b T D e T e e e I e e 06.00
Electrochemical Labor&tory . ... iooeivvseaesssiasoassvassssansssses 14.00
Applied Electrochemical Laboratory . ... ....ovevevrrronrrrrrrrrsrns 7.00




Subjecl
No.
8872
8RO
890

B.98

Subject
0.
10°26
1027
10°37

10°951
10:052

Subject

12'47
12'50
12'511
12:512
12521
12'522
12'63

Subject
No.
1342

Subject
No.
16°51
16:62
1667

16'00

Subject
No,
F4

CATALOGUE 276

Fee
Subject Each Term
Applied Electrochemical Laboratory. . ............o.. o0 Y Ararad 7.00
Electric Furnaces. ........covviins T 0.00
Electrochemistry, Elementsof. . ... ... v TR e e B0 . 6.00
Glass Blowing. ..... et ru e a5 e 15 a AT Lo A 3T 3 s R 0 e, 3.00

CHEMICAL ENGINEERING

Fee
Subject Each Term
Industrial (,humu.a] Ty St s e R R ey 1 venes - BH00
Industrial Chemical Laboratory. .. ..... AICTRRSN e ML s, ; 3.00
Chemical Engineering l.ubnr'u.ury Foicariatai . O e Y0 0 TAE I A 3.00
Applied Colloid Chemical Laboratory. . ....co.oooiiiiiiiiiiiiiia : 3.00
Experimental Problems in Colloid Chemistry............. ... o000 ¥ 3.00

GEOLOGY

: Fes
. Subject Each Term
MiNETRlOBY . .« <+ vvvaniierrrrnar st SRS aG0 10.00
Mineralogy . PN R ey e S e S 6,00
b h s e e 1 B Py e N T A O LA 3.00
Mineralogy Advanced L o e T | L o [ 5 10.00
Petrography...... o N e N 8.00
Petrography . . s e b SRR SO 7.00
Petrography Advanced g S O s Y o A A Ok s 10.00
Petrography Advanced i e A b (AT A . 10.00
Optical Crystallography s LTI IR e 5.00
Optical Lryuullugraph) AR AT s el sa b 4.00
Dptu:al. Ceramics. . . . ! A AL A a5 Ve . 5.00
Geology . ... s i p v NPl 2.00
Geology . . . .. LA e I e il i 3.00
l’hysmgmp!u AR Vi ASE 2.00
Economic (n,:llnlh)’ L.Alun T el B ot ) 9.00
Economic Geology Laboratory, Advanced 4 benr BT L e S ) 6,00
Economic Geology Lahoratory, Advanced Tatery o2 Sl 6.00
Economic Geology of Non-Metalliec Deposits . i 3.00
Economic Geology of Non-Metallic Deposits, Advanced . . ............ 5.00
Historical GeoloBY .« s vvrsvrrnisosossvavessssans A= R 3.00
Paleontology . . O T Rt i o) 3.00
Paleontology L ATy ety Sa i 3.00
Paleontology, o1e S A A By Tt 5.00
Paleontology Advanced i 3 RIS A T st i ey 5.00
Index Fossils ; ‘i aleiaee Ve e 6.00

NAVAL ARCHITECTURE AND MARINE ENGINEERING ”

ee
~ Subject Each Term
Ship Design (Modeling only) . . A e o L. 810,00

AERONAUTICAL ENGINEERING i
o

Subject Each Term
i §12

Rigging of Aircraft. . ... .00
Acronautical Laboratory 6.00
Aeronautical Laboratory . 3.00
Aeronautical Engine Laboratory. ... e W A0 6.00
FUEL AND GAS ENGINEERING 7
ee

_ Subjeit Eack Term

Gas Engine Laboratory. . .. v iviaveivnnsasasoinaiss Sl ey i




INDEX OF SUBJECTS

(With reference to pages containing description)

Subjects

Accounting. .
Acoustics ,
Acoustics, Illumination and Color,
Aerial I"Imtugmphy ................
Acrial Propellers. . .................
Aerial Transport .
Aero Engine Laboratory .
Aero Engines,
Aeronautical Laborator
Aeronautical Research
Aeronautical bumsrmr ...............
Aeronautics. . . . SanEe b
Air, Water and Fuel. . ..............
Air Service Unit
Aircraft Armament.
Aircraft Instruments .
Airplane Construction .
Airplane Design .
Airplane Design [’mLtICL .......
Airplane Engine Design, ... ...
Airplane Engine Research. . ... .
Airplane Engine rlﬂtlni,
Airplane Structures (Advanced) .
Airship Theory
Algebra .
Allcruatmg ‘Current Machinery . .
Alternating Currents, Advanced . ..
Alternating Currents and A. C. Mach.
American Literature................
Analytical Chemistry......... :
Analytical Gvnmt't.ry Ay
Analytical Mechanies, ,....oovvvianes

Anatomy and Histology SR |
Applications of X-Ray and Photo-
AT A R e A 103

Applied Chemical I‘hermodynmnua
Applied Elasticity . ....ooo0enennaa..
Applied Economic Gcolug\

Applied Mechanics. .
Applied Nutrition . .
Applied Science of X ra_ s,
Appreciation of Music
Architecture. .. .........
Architectural Histor
Argumentation and i)- ba

ate .
Astronomy and Spherical lm.muum 1r5 128
Atomic Structure . ) 168
Atomistic Theories, . ............. . 191
Automatic Mac‘hlnuy 137, 148
Automobile Laboratory . . ... .. toe 146
Automotive Design . 148
Automotive anmcerlng ............ 148
Automotive PUels. . .c.corvps vnasinns 200
Automotive Fuel Problems . 199
Bacteriology v« o v veee s animns niae 183, 184
R TR e e s o e 000 4 S R o 311
Banking and Finance . AT O Gy £ 85
BIOGHEII TN - ol v isrs0 s 8l ie sa e e 110 187
Biochemistry, Selected topics. . ...... 187
Biological Colloquium NS TRl -y &
BIOIORY:, vy v s i 182
Biology and Bacteriology . . ... ...... 183
Biology and Heredity, rmcnplu, of . 220

Biology, History of
Botany
Bridge Design. .

Subjects
Building Censtruction . .
Business Cycles. .
Business English

Business and Patent Law. . .. ...... 218
BUsltieal TaW .10y 2 iie o ara b b b d s ew 212
Business Law and Organization. ..... 212
Business Management. . ............ 213
Calculus. . ...... iy e g, 228
Caleulus, Application of . .« . .. .sis 225
Catalytic  and Llur.tru(.‘r.cmu.nl
Methods in Organic Chemistry . 165
Celestial and Atomic Mechanics . . . . . 192
Central Stations, AR i b |
Central Station Dungn R A A 172
Chemical Engineering. .. ..
Chemical Engineering Dnsxgn verenns 108
Chemical Engineering Laboratory 198
Chemical Engineering Literature. 197
Chemical Library Technique........ 162
Chemical Principles. ... .........1606, 167
Chemical Theory, Elements of ...\ .. . 169

Chemical “'arfaﬂ. Umt
Chemistry .
Chemistry, A:E
Chemistry of Dyes
Chemistry of Foods
Chemmtr} of Medicinal Products nnd
Allied Topics. . ...,
Chemistry of Plant and Animal Life.. 163
Chemistry of Road Matcrials. . .... ih 184
Choral Singing . .
Christianity and the Social Order .
Civil Engineering A e
Class Room Problems of the Jumur and
Senior High School. .............

Const Artillery. v caiie i .
Colloid Che mlstry. Afphcd ......
{nlluui Chemistry aboratory,

R e o e e s s
C ulluldnl Chemistry . .
Colloguiumn's, oty retio s vty rpss
Color, Design and Application . T
Color, Theory and Exercises.........
Combustion
Committee Work, .. L icionannans
Communicable Disease Control
Communication Electrical Laboratory
Comraunications Practice. . . .....vus 1
Concrete Buildings, Design, and Speci-

Acations ' e 142
Concrete Research. = ..i.iverevss 142
Conduct of Aeronautical Research . 208

Conferences on Current Literature in

Physical Chemistry., ... . -
Constructive Design, . .
Contemporary Drama

(‘nnh‘mpurar\' English Literature . 219
Contemporary European Literature. . 219
Contemporary Literuture........... 219

Corporate Finance and Investments. .

Corporate Organization. . oo &
Corrosion :
Cost Accounting.
EVEOIOBY i 11 10 5 lach s 00

Descriptive Astronomy . . . ..
Descriptive Geometry.........




CATALOGUE

Subjects Page
Th e e R YT e o 1) 150
Design of Automatic Machinery . ., .. 137
Determination of Chemical Constitu-

tion for Organic Compounds . . . ... 165
Development and Use of Power. .. ... 214
Dielectric and Magnetic Molecular

PIODELEIRRE & . s ot s s s e s
Differential Equations. ... ..... .224, 226

Differential Equations of Electncny 225

Differential Geometry. ... .......... 226
DASGIAMOR: -« oy o 5aia ity e 168
Lo o T A e et .. 198
Dynamu:u of ENgines. ... veivassans 139
Dynamics of Machines. , . .......... 139
Economic Balance. . ... convenrnnes 108
Economie Geology . o U
Economic Geology of Fuels. ... ... .. 202
Economic Geology of Non- Metu]lu.
Deposits . .202, 203
Economics of Lurporatmna iy i LY
Blactre CIrowlts. . & v oiies soaisinnaan 174

Electric Furnaces.
Electric leways ;
Electric er:hmcry De5 gn
Electric Transmission and
of Fncrgﬁ
Electrical Equipment of Buildings... 172
i']cctrlca] Communication, Principles
......... 173, 175 176
Electrlcal Engineering, Elements of . . 173
Electrical Engineering Lﬂburatory
, 177, 178
Electrical Engineering, l’rmmpleu of . 171
Electrical Engineering Seminar . ..... 174
Electrical Testing (Advanced) . o
Electricity . . . . .
Electrochemical Analy:ns Methods of . 162

bution

Electrochemical Laboratory ‘ 194
Electrochemistry.......... .. ‘103, 194
Electromagnetic Wave Prnpagatl(m . 101
Eh.ctromgﬁ)neur- Theory . . 200101
Electron ol B 190
Electron Thenry and Electron Appara-
SUTReeE AL, L L s 180
Elements of ensor Calculus. ...,... 191
Engine Deslgn ............. s I
e TR T 1T S 146
Engineer Unit. ., ..covvvrrennncrs.. 117
Engineering Chemistry. . . .. L1164, 221
Engineering Geology and Hy! drulugy 208
Engineering Laboratory . . . .. 144, 1456

Engineering and Hydraulic Lnbnmtury 145
Engineering Science . . 2

English and History

English, ., 0eonrsan. 3
English Composition (-\d\unmd) 219
Epidemiology . . . oo oo i 186
L T e S e e e Er . 158
European Civilization and Art . . .158, 150
Evaporation. ........... .... 198
Experimental Research Pruh'lcm 109

Exgenmomnl Problems in Applied
lloid Chemistry. .. ... ..
Explosives Laboratory. . ....... 168

Exterior Ballistics. ......... 226
REREROUON - vvoiivriatosisiel s bine 198
Field Geology . . .. ......... "02
Field Work and Thesis. ... ... ...... 215

Financial Administration of Industn 212
Fine Arts in Modern Life. 3 220
Fire ASsaying, ... ..ooisess . 1564
Fire Assaying and Metnlturmcal
Ly o R A R LA ol R 154

Subjects

Fire Protection Engineering. .. ...
FIRh: Cialbtiee oo s o s
Rood Arglysis, . .0 ool mivas iy e 163
HFood F18hes. . .. ..ovvvieersnrnnnnes
i - BT R R St e S,
Foundations
Foundr 150
Fourier's S eries and Integral Equations 225
Freehand Drawing. . ... .00ovviooy o
Freechand Drawing and Decorative

TR BRI 4oy 055 s s ] e AT EoO
French . |
French Revoluhon and Napoleon . ... 220
Fuel and Gas Engineering, Prin. of

Furnace and Retort Design ...... 2I5
[} Pater Whey | o I e 163
Gas Engine Laboratory.......... 145, 215
Gaseous Conduction......ocooveervn 176
Gasoline Automabile. ... ... .oov0on 148
General Chemistry . . ......coc00vuin 168

General Engineering. . .............. 195

General Studies v

General Science

Gonerat,ion and Distribution of Electric
Energy .

Geodesy . . .. viisiii iy 128
Geological Seminar. ... ......0oo0iis 203
Geological Surveying (Atlvanned) 20

Geology . . .202, 220
Geology of Coal and Petroleum. . . ... 203
Geology of Europe. . ....ocovviinian 203
Geology of Materials, ., ............ 203
Geology of North America.,........ 203
Geometrical Optics. .. ...ovveiiiaas 190
CHIPTIRTY +* o a5 e lon ooy o (6 ATA 0 4R 221, 222
Glass, Ceramics and Refractories . ... 198
Glass Blowing . 194
Graphics. ..... 1587
Graphic Statics . . G } ; 130
Health Education. . .. .occo0veisess 186

Health Education and Admlmstratmn 180
Health Education Methods.
Health Hazards in Special Industries. IBB
Health Records and Statistical

Procedure
Health Surveys and Staustws .......
Heat Engineering .
Heat Mcaqurcmcnts
Heat Transmission
Heat Treatment.........
Heat Treatment and Metallagra};hy

49, 164
Highway Design. . . ..oovvvvvrerenas 30
Highway Transportation............ 130
Historical Geology. ... ..vvivinsians 203
History of Aeronautics............. 208
History of Chemistry. ... ..ovvrvaan 169
History of Philosophy......... ; 221
History of Renaissance Art. . . 159
History of Science. . . .., ivsveeas 217, 226

Hydraulic and Sanitary Engineering. . 134

Hydraulic and Sanitary Design...... 134
e T e A S R 133
YTy F1,T HT) (Rt GNP L0172, 176
TRCBX FoOMULE o . 0o hialbiae g e hars st ak 203
Industrial Application of Electric
L5 o P O o L 172,174
Industrial Aspects of Bacteriology. ... 220
Industrial Chemical Lnbnrnlnr; Vo 107,
Industrial Chemistry............. . 197
Industrial Hygiene. . ............... 185
Industrial Mlcroblnlogy ............. 184
Industrial Organic Chemistry........ 1685
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Subjfects

Industrial Plants......
Industrial Psycholog}’
Industria] Relations .,
Industrial Radiology
Industrial Stmchmmctrv
Industrial Water Analvsis. ATV
Infection and Immunity . 185
Informal Public ‘%puuh:ng Committee
Reports and Discussions, , . . 2
Inorganic Chemistry . 161
Inorganic (ompuunds I’ru;)arntlon of ll':l

Page

Interior Ballistics. .. ............... 140
International Law and American
Foreign Policy . .. ........... ve 217
Internal Combustion L‘nmms 143
Investment Finance. A 218
Iron and Steel. . , ,, 198

Journal Meeting in Organic Chemistry 166

Kinetic Theory of Gases, Liquids and
Ballde'... Vi el e B AT 168

!,ncnmutm lum;mu.:my
Logic of Scientific Inqulr\'
Lubricating and Pucl Oil Testing . 164
Machine Design . 14
Machine meuw
Machine Tool Luhnrar.ury

Machine Tool Work. ... ........... 151
Maintenance and Operation of Auto-
motive Equipment. ........c.v00 145
Manufactured Fuels................ 215
Manufacturer's Accounts. . ......... 211
Manufacturing Practice......... 178, 179

Manufacturing Processes ;
Map Reading and Topographical
Drawing. . ........,

Marine I ngam er;;, A
Marine Engine Dusn;,u
Marine Sham Iurhm::

'\iaurmls and Testing
Materials of E'n:,m('ulm.’
Mathematical Laboratory
Mathematical Theory of Statistics.
Mathematics .
Mechanical Drawing
Mechanical Engincering Drawing . . ..
Mechanical Engineering Er gu:{amcn %

Mechanical Equipment of Sulhh;xfls g
4, 149
Mechanical Separation. .. .......... 198
Mechanics, (4 \é\ anced) ... .. . 140
Mechanics of Engineering, . ......... 139
Mechanics and Theory of Elasticity,
CAGEREad) S v e e e 140
Mechanism . SRS b f
Mechanism of Machines . 137
Merchant Shipbuilding . 2
Metallography......... .
Metallurgical Plant Dc’cu,n .......... 155
Metallurgical Plants. ............... 155
D T ARG A R R e 1564, 155
Metallurgy, General. . ........,..... 155
Metallurgy Heat Treatment of Steel 155
Metallurgy, Non Ferrous, vtwe ADD
Metallurgy of Commnn Mutals ...... 155

Meteorologv . . 2 e el )

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subjects

Methods of Teaching Chemistry in
Senior High Schoals. . .........,, 2
Methods of Teaching General B:ulogy 182

Methods of Teaching General Science
in Senior and Jumor High Schools, , 221
Methods in Teach iing Junior High

Page

School Mathematies., ., ,.,....... 226
Methods in Teaching Senior High
School Mathematics, .. ........,.. 226

Methods of Teaching Phy:
High Schools. . . .... .,
Mieroscopy ni’ Waters

s in ‘-cmor

Microscope Theory and l']l(\'nnnLrng-
xR T e L YA 190
Military l‘oh:'v of "the

”!\lor\' and
United States. .., ..
Military Science .

Mine Valuation. ... ... ...,
Mineralogy . .. ......... 1L
Mining, Elements of, , . ., .
Mining, l'rll‘lt‘l]’ﬂL‘S (334500 0 A
Mining Economics, . ...... ..
Mining Engincering . .
Mining Law....,.......
Mining Methods . .. ... ...
Mining Practice. . ....,....
Mode]l Making.........
Modeling . . .
Modern Algeb:
Modern Analysis. U
Motor Vehicle l"ostmg‘ R
Municipal Sanitation ,
Mvcology. . ...

Natural Fucls.
Naval Architecture
Navigation........
Nitrogen Fixation .
Non-Rigid Airship De:

Ooa Rrastiaas, oo et
Operational Caleulus.
Optical Ceramices .,
Optical Cry ‘“\lsl“ul'r.lph\
L)[ltlcal Methods.

Or; anic 1' \nlulmn : 20
Organic Laboratory Prac Ry 166
Organic Physical Chemistry . .. ...... 169
Organic ()nu]:mtlw. Analysis, ... .... 165
Organic Syntheses. . . ... ..., 0004 198
Organization and .r\rlmlmstmnun of
Public Service Companies. . ...,... 174
Or;j amzaunn and Method of lndustﬁnl
. 200
121
Paints, Oils a.nd Varnlshu .......... 108
Paleontology . . S e
Parasitology . . oo 182
Pathelogy....... Tt b
Pattern Making. ., oo .o eeoniosieiis 150
Personal Hygiene and Nutrition ..... 183
Personal Manugcmcnt
PLr-lpcctwo S rat
Petro
Petroles




CATALOGUE

Subjects Page
Petroleum Production. ............. 203
Phl!osnghy of Archﬂ("l'.'turc .......... 159

hotoc ERIEEY . o of EarTi 103
Photoelasticity. . .. ..........00000s 103
Photographic Laborntary ........... 189
B ORBAY L s o s aice 180
Photography Seminar. . . .. ; .. 189
Physical Chemistry, . ... . 169

Phyulml Chemistry Semina,
Physical Metallurgy
wvsical Optics .
ysical Trmmng
AYBICS, o ¢ vs v ineiis i,
hysi
Physi
Physio!
Phys 01 ......................
Physi ology and Embryology of chro-
uction. . . ... 890/ e 8 TR R v 221
Plane Geometry
Planning Prmcxples ............ A S i)
Plant Engineering. . L Wi 196
Plant Sanitation. . ................. 185
TN I e R R
Political Economy
Powder and Exploslves
Power Laboratory .
Power Plant Deslgn

b e ha o= o=

Power Stations and Distribution
IVACERTINGTE  L ph e e Sk ad e 175
Power Transmission Equlpment . 171
Precision of Measurements. ., .. .18, 104
125 BT LT T R SR e 165
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