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CALENDAR

For Academic Year 1922-23 | 1923-24 | 1924-26
Entrance Examinations at Technology
2ot b s e B e LR Sept. 20 | Sept. 19 | Sept. 24
College Year Beging. ...vvvvvnerenen Oct. 2 Oct. 1 Oct, 6
| === |
December Examinations. ........... iDcc. 15-21 |Dec. 15-21 | Dec. 17-23
EGhiistniss Vacation i o vaakt: Dec. 22—~ | Dec. 22- | Deec, 24~
Jan. 1 Jan. 1 Jan. 4
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Second Term Begins. . .oovvevvvvens Jan. 2 Jan. 2 Jan. 5

Final and Condition Examinations. . .

Mar. 12-1 7]1\’[m‘. 10-15

l
Mar, 16-21
|

Hird et IBREIa L e G ieazals Mar. 21 Mar. 19 Mar. 25

SoNRT RE0asgii il iienisas ol sl April 19-21|April 21-23 April 20-22
| |

Last Exercise, Third Term.......... June 1 May 29 June 5
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June 10
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Examinations,
College Entrance Examination

I]unu 18-23|

Bt e e sl l

June 16-21

Summer Camp Begins. .......ocov00un

Aug. 5

Aug. 4

Exercises are omitted on the legal holidays of Massachusetts.
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Associate  Professor of Topographical
Engineering.

Jonx Brazer Bascock, 8n, S.B.
Assistant Professor of Railway Engi-
neering.

Hare SutHerLaxn, A.B., S.B,

Assistant Professer of Structural Engi-
neering.

Hanry Lake Bowaran, S.M.

Assistant Professor of Structural Engi-
neering.

Warrer Maxwer Frre, S.M.

Assistant Professor of Civil Engineering.,

Special Lecturer

Ricaarn Harrsnony Gourp, S.B.
Hydiaulic and Sanitary Engineering.

Instructors

WirLiam Axprew LippeLy, S.B.
Evcexe MirapeLLr, S.B.
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DEPARTMENT OF MECHANICAL ENGINEERING

Epwarp Furser MiLLer, 8.8, Sc.D.
Professor of Steam Engineering.
In charge of the Departmient.
Director of Engineering Laboratories.
Head of Ordnance Schoal of Application.

Avnyne Lrrenrienn MErrILL, S.B.
Professor of Mechanism.
Secretary of the Faculty.

Cuarres Epwarp FuLrgr, S.B. )
Prafessor of Theoretical and Applied
Mechanies.

WiLriam Arrinson Jonwnsron, S.B. )
Professor of Theoretical and Applied
Mechanies.

Crarnes Francrs Parg, 8.8,
Professor of Mechanism.
Director of the Mechanical Laboratories.
Director of the Lowell Institute School
for Industrial Foremen.

Grorce BartnoromeEw HAvVEN, S.B.
Professor of Machine Design.

Josern Cains Riey, S.B.
Professor of Heal Engineering.

Crarres WiLniam Berey, S.B.
Professor of Heal Engineering.

Trrovore Howarnp Tarr, 8.B.

Associate Professor of Heat Ilngincering.

Lawnresce Sovrnwick Syren, S.8.
Associate Professor of Theoretical and
Applied Mechanies.

Georee Wricnr Swerr, 5.8,

Assoctate Professor of Machine Design.

Warrer Hermax Jamns, 5.8,

Assistant Professor of Mechanical Engi-
neering Drawing.

AppisoN Francis HowmEes, S.B,
Assistant Professor  of
Mechanics.

Ronert HENRY SMiTH.
Assistant  Professor of Machine Con-
struction,

Tuonas Smirn, B.S., M.I.

Assistant Professor of Mechanism.

Jesse Junnings Eamus, S.B.

Assistant  Professor  of Erperimental
Engineering.

Inving Henry Cowpry, S.B.

Assistant Professor of Testing Materials.

Dean ApNer Faves, S.B.
Assistant  Professor  of
Engineering.

Deax Peanopy, Jr., S.B.

Applied

Automotive

Harnison Wasnpury Haywarp, S.B. Assistant — Professor  of  Applied
Professor of Malerials of Engineering. Mechanics.
Instructors
James Ricnarp LAMBIRTH Artnur Brown Excrisn
CrarLes EveErErr LirtLEFIELD Cnarves Avcusting Crayne, S.B.

Roy Gmsox Burxmam, 5.8,
MyroNn WiLkiNsoN Dok, S.B.
Jeremian Francis O'NeLL
Wirniam Hexwy Joxis, S.B.
Francis ALbex Browx
Raven Guy Apams, S.B.
DeWrrr McCrLurg

Cravpr Huen CrArk

Artour Lawrexce Townsexp, S.B,
James Horr, S.B.

Carrn Lours Svexson, S.1.

Eowin FrRAxELIN NELSON

Josern KErcaLey PeEarson, S.1.
lgen NicHOLA® ZAVARINE, S.M.

Assistrnts

TrowmAs AsSHCROFT

SamueL Ewarr Bickre

Eowarp Moxreonery Brickerr, S.8B.
Hawry Munrray Cuarro, A, B

Rosert BurrerrieLp CHENE
Buxiamin Auvstin CoOPER, H B
Harvaxp Cremext Forses, B.S.
Groree Howarp Harpy

Puinie McAvriNe Hastixas, S.B.

HaroLn Freperick Henerra, S.B.

Ricnarn Corneuius Honages

Roscoe Harrwenn Hysou, S.B.

Oscar ALBERY MUENZ

Fraxcis Winrienn Pereins, Constructor
of Apparatus,

Ebwarp ROBINBON SCTIWARZ

WiLLiaM ANDREW SHARP

Marcorm Kepne Suerrarn, S.B.
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DEPARTMENT OF MINING, METALLURGY AND GEOLOGY

Warpemar Linngres, ME,, Sc.D. CnarLEs E, Lockr, S.B.
William  Barton  Rogers Professor of Associate Professor of Mining Engincer-
Economie Geology. ing and Ore Dressing.

In charge of the Department.
Hervey Woopnury Summer, Pr.D.
Professor of Paleontology.

Carre Reep Havwanp, S.B.
Associate Professor of Metallurgy.

WirLiam Seescrr Hureninsos, 8.8, Epwarp Evererr Buaeer, 8.1,
Professor of ~U”“"!?; ; s L Associate Professor of Assaying and
. In charge of the U:m‘um in Mining. Metallurgy.
Grorae Booker Warernouvse, Pu.D.
Professor of Metallurgy. Winriaym Fraxos Jones
In charge of the Option in Metallurgy. Assistant Professor of Struetural Geology.
Instructors
Rurus Cook REeep, S.B. . Prare Canrico Bexepier, S.B.
Josepn LincouN Giurson, MLA., S.M. Harry Cyrin Boybru, B.Sc,

Research Associates in Metallurgy

Avperr WarrLe Owess, Pu.D. Gustar Newrox Kirsesom, Canp, Mix,
Frep Srone Munock, A.B.

Assistants

Doxanp Sruart Pumnes, S.B. BexiamiN Burrows Troaserg, Jr, S.B.
Epwarp Apams MEAD

Research Assistants

eLex Evrzasern Vassar, A,
Townsenp liLn Hinagsrox, S.B.

DEPARTMENT OF ARCHITECTURE

(Including the Division of Drawing)

WirLiam Emerson, A.B. Jonx Osporne Sumner, A.B.
Professor of Architecture, Praofessor of History.
In charge of the Department.

In charge of General Studies. Harry Wenrwortn Garoyer, 5.8,

f Professor of Architectural Design.
WirLiam Hexny Lawrence, S.B.

Professor of Architectural Engineering. Avsert Ferran, A.D.G.

In charge of the Division of Drawing. Professor of Architectural Design.

Witniam Ferron Brown
Associate Professor of Frechand Drawing,
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Special Lecturers

C. Howarp Warker, A.E.B. JamEs Stureis Pray, A.B.
Philosophy of Architecture. Landscape Architecture.

History of Renaissance Art. AR AD ATl

Evtor Tawine Purnam, A.B. Town Planning.
Architectural History.

Instructors
ALEXANDER STODDARD JENNEY Fraxx Joux Roeinson, S.B.
Pavr WiLtarp Norton, A.B,, S5.B. NeLson Crauxcy CHASE
Harry CHANDLER STEARNS J. SELMA LARSEN
Assistants
Ina Dayron Loring Wirriam Hesny Josern Kexneny, A.B.

Lacey Davis Caskey, Ph.D.

DIVISION OF DRAWING

WirLiam Henny LAwrexce, S.B. Hanry Cynus Branrey, S.B.
Professor of Architectural Engincering. Associate  Professor of Drawing and
In charge of the Division. Descriptive Geomelry.

Ervin Kexison, S.B. Arraur Linpsay Goopricn, 8.1,
Associate Professor of Drawing and Assistant  Professor of Drawing and
Descriptive Geametry. Descriptive Geomelry.

SterneN Arec DBreep, S8.B.
Assistant Professor of Drawing and Descriptive Geometry.

Instructors
RaLrn GeEorGE OVERLAND Warrer Carn Enernarp, S.B.
Cuarres Hin Ror Manie Crartes Marruew Curr, S.B.

PrEston REMINGTON

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

Frerurick GeorcE Keyes, Pr.D. Hexry Fay, Pu.D., Sc.D. (Absent)
P jessor of Physico-Chemical Research. Professor of Analytical Chemistry and
Director of the Research Laboratory of Metallography.
Physical Chemistry.

ing Head of the Department. Avcusros HHErMaAN Grun, Pu.D.
H;:;ify])‘\:i ';{\LBEO‘I' Gi;: ;n)cn So.D Professor of Technical Chemical Analysis.
Professor of Inorganic Chemistry. Forris JEwerr Moone, Pn.D.

Dean of Students. Prafessor of Orgarte Chemisiry.
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James Frack Norris, Pa.D.
Professor of Organic Chemistry.
In charge of Graduate Students in Chem-
istry.

Hexry Monsmourn Smrrh, Pu.D.
Professor of Inorganiec Chemistry.

Wirnis Rooney Warrney, Po.D.
Non-resident  Professor of Chemical
Research,

Samuen Parsons MuLnigen, Pa.D.
Associate Professor of Organic Chemical
Research.

MiLeEs STaNDISH SHERRILL, Pr.D.
Associate Professor of Theoretical Chem-
isiry.

Arrarus Grant Wooboman, S.B.
Associate Professor of the Chemistry of

‘oods,

Arraur Avproxzo Braxcmarp, Pr.D.
Associate Professor of Inorganic Chem-
istry.

WitLiaa Tuomas IHawe, S.B.

Associate Professor of Analytical Chem-
istry.

Rogerr Seaton Winniams, Pa.D,
Associate Professor of Analytical Chem-
istry and Metallography.

Epwarp MUELLER, Pu.D.

Associate Professor of Imorganic Chem-
%8try

Josepn WARREN PupLawn, S.B.

Associate Professor of Inorganic Chem-
istry.

DU\(.\N_ ArtHUR MaAcInNgs, Pr.D,
Associate Professor of Physico-Chemic:!
Rescarch,

Eart Bowsman Minrarp, Pu.D.
Assoetate Professor of Theoretical Chem-
stry.

Lercester Forsyrn Hamivron, S.B.
Assistant Professor of Analytical Chem-
wsiry.

Freperick ReEvenn. KNeeLaxp, S.B.

(Absent)
Assistant Professor of Organic Chem-
istry.

Texyey Lomsarp Davis, Pu.D.
Assistant Professor of Organic Chem-
8lry.

Louis Jonx Gruiesrig, Pu.D.
Assistant Professor of ! iysico-Chemical
Research,

Warrer Crcrn Scnoms, Po.D.
Assistant Professor of Inorganie Chem-
1siry.

Instructors

Cuarres MontcoMErYy Waremam, 5.1,
SrepueNy GErRsnoMm Sivpson, S.B.
Trosmas Pars Prrre, BLA,
Avery Apriax MonrTon, A.B.
Hexry WeepeN UNDERWOOD, JR.,
Victor Ouiver HomerseEre, S.B.

Pu.D.

Rosert Warkeys Mritenenn, S.B.
Wirtiam Ravmonn Benper, A.M.
Epwarp Horace Evims, B.S,

Erxest Hamrin Huntrisss, S.B.
Roscor Harran Gergn, Puo.D.
Ly~xpox Frepericg Ssany, B.S., M.A.

Raven Cuomuinaworta Youwng, M.A.

Research Associates

Witniam Ricnanp Harnsworrna, Pu.D.
Georar MapisoNn Mavericg, D.Sc.

Stuart Jerrery Bares, B.A,,

Pu.D.
Litanrony BrugrToN SyrrH, S.M.

Roperr Sera Tayior, B.A, M.A.

Assistants

Aporrr Berxarp Avvranp, S.B.
AvERY ALLEN AsuapownN, A.M.
HERBERT ALEXANDER Bm\m', A.B.
Joux Twiss Brakn, B.S

KenyetH Crark Brancmarp, A.B,
CarL Epwarp Carrsoxn, S.M.
Frances Hurp Crarx, A.B.
Cuarres Ewing CoLe

Eomusp Oniy Cummings, S.B.
Maxver Mexpis GregN, S.B.
Louis Harris, S.M.

RoserT ANGUS JORNSTON

WiLLiam Baxks Ricmarpsown, B.S.
Leranp MEerLvicie Rice, A.B., S.M.
Dorotay Marcu SteveENns, B.A.
CuarLes Mason Tuckxr, S.B.
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Zesearch Assistants

Norman Bovern CARTER

HerLex Giun, A.B.

Student Assistants

CuArLEs GrEENWoOD MOORE

Witriam Lester Grurinanp, M.S.

DEPARTMENT OF ELECTRICAL ENGINEERING

Duaarn Canne Jacgson, C.E.
Professor of Electric Power Production
and Distribution.

In charge of the Department.

Arrrur Epwiy Kesnewny, AM., S.D.
Professor of Blectrical Communication,
Director of the Research Division of the
Department of Electrical Engincering.

Franxk Artaur Laws, S.B.

Professor of Electrical Measurements.

Ty ronore Harwoon DiLLoN
United States Military Academy.
Professor of Electric Power Transmis-
vion and Electric Transportation.

L irector of the Summer Session.

Ermu Taomsox, Pa.D., Sc.D,
Non-resident  Professor  of
Electricity.

Ravrn Restieavx Lawresce, 8B,
Professor of Electrical Machinery.

Applied

Vannevar Busi, M.S., Exa.D.
Assoetate Professor of Electric Power
Transmission.

Wintiam Hexry Trvpie, BA.
Associate Professor of Electrical Engi-
neering and Industrial Practice.

Warno Vinrton Lyow, S.B.

Associate Professor of Electrical Ma-
chinery.

Rarrr GorroN Hupson, S.B.

Associate Professor of Elecirical Engi-
neering.

Cramre Winniam Ricker, S.M., M.EE.
Assistant Professor of Eleetrical Engi-
neering and Industrial Practice.

Fuenerick SAmueL DELLENBAUGH, JR.,
E.E., S.M.
Assistant Professor of Elecirical Ma=
chinery.
Secretary of the Research Division of the
Department of Electrical Engineering.

Instructors

Crirrorp Barn Lansm, S.B.
Canrrox Bvererr Tucker, S.B.
Anrpur Linpsay Nenson, 5.B.
[laronp Wirrsey Bieseg, 5.8,

Epwarp LinpLey Bowwres, S.M.
Enrsest Georce Bancratz, S.B.
Louts Frang Woooprurr, 5.M.
Artnur Litenrienp Russews, 8.8,

MorrinL Trorston Dow, B.S., M.A,

Assistants

Jayson Crar Barspaven, B.S.
Janmus O'Remwny Conemax, E.E.
Orro Gustay Consiornsen Daur, S.B.
Haroup Avrnouse Dampry, B.S.
Hesry Srewarp Davis, B S,
Lymas Miner DAwWES
Conastruclor of Apparatus
Munriay Frank Garoner, B.S.
ErxsT Aporrn GuiLLesin, B.S.
Crirrorp Evaene Hentz
Curator of Apparatus.

WiLriam Wisning Husemever, S.B.
Joun Coneman Jones, B.A.

WiLLiam Corypon Komnr, 5.B.

Henny Minron Lang, 5.1,

IseeLn Frangniy Mclunessy, B.S.
Pavrn Revere Nasu, 5.5,

Jack Decae Preston, B.S.

Grorae WHITTIER SpauLDINg, 5.B.
Crarnes HENRY Mivron Warre, B.S.

Research Assistants

Lroxarp Reep Jaxes, S.B.
Pavr ANDREW JEANNE, B.S.

Russenn Sace Reep, B.S.
Epwin Lawrence Rosg, S.M.

Hexry RossiGNOL SETZE
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DEPARTMENT OF BIOLOGY AND PUBLIC HEALTH

Samuer Cate Prescorr, S.B.
Professor of Industrial Biology.
In charge of the Department.

Ronerr Payne BiceLow, Pa.D.
Professor of Zoology and Parasitology.
Librarian of the Institute.

Cratk BErsmere Torner, A.M., C.P.H.
Assistant  Professor of Biology and
Publie Health.

On Administrative Board, School of
Public Health.

Jonx Wymoxp MiLer Bunker, Pu.D.
Assistant Professor of Biochemistry and
Physiology.

Special Lecturers

Euveexe Crarence Howe, Pu.D.
Physiology.

Smviony Curmis Kerry, Jr., S.B,
Problems of Indusirial Biology.

EarLe Berxarp Purres, S.B.
Public Health Engineering.

Peroy Gouprawarr Stines, Pa.D.
Personal Hygiene.

Wirriam Lyman Uxperwoob
Industrial Biology.

Ronert Spurr Weston, B.5., AM,
Public Health Engineering. '

Freperick Apams Woops, M.D.
Theoretical Biology.

HaroLp Warson NIGHTINGALE
Oceanography.

Epwarp Keyes Sawver, M.D.
Fisheries Engineering.

Instructors

Francis Hervey Svack, M.D.

Murray Purar Horwoon, Pr.D.

DEPARTMENT OF PHYSICS
(Including Electrochemical Engincering and Aeronautical Engineering)

Crartes Lapn Nortoxn, 5.8,
Professor of Industrial Physics.
In charge of the Department.
Director of the Research Laboratory of
Industrial Physics.
Director of Division of
Codperation and Research.
Harry Maniey Goopwin, Pr.D.
Professor of Physics and Electrochem-
istry.
In charge of the course in Electro-
chemical Enginecring.
WinLiam Supparns Fraxgnin, Sc.D.
Professor of Physics.

Industrial

Wirtiam Jonnson Drisko, S.B.
Associate Professor of Physies.

Mavrice peKay Tiaosmpson, Pr.D,
Associate Professor of Electrochemistry

Newenn Cavowernn Pace, 5.B.
Associate Professor of Electricity.

Epwarn Prearsony Warser, A.B., S.M.
Associate  Professor of  Aeronautical
Engincering.

Gornox Bann Wikes, S.B.
Assistant Professor of Industrial Physics.

Artaur Cons Harpy, A.B,, M.A.
Assistant  Prafessor  of Optics
Photography.

and
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Instructors

WiLLiam Raymoxo Barss, Pur.D.
Rovan MEerriLL Frye, A.M,
Joserun Curisman MacKinzow, S.B.
Max Knoper, Pua.D.

BaLey Townsnexp, S.B,

Louis Henry Youxg, S.B.

Jonn Avston Crarg, 5, B,

Arraur MerriaM CrLargg, B.A.

Doxarp Stover Prstox, S.B.
Francis Westox Seans, S.B.
Louisa Lear Eyre, B.A,

Dororny Warncorr Weeks, B.A,
Roserr Encar Hobpcpow, B.S.
Artaur Russenn Kniee, B.A., S.B
Joun Gressypr Leg, S.M.

Oscarn Kexyern Bares, 5.8,

Research Associates

Joux Torrey Norron, S.B.
Paur Hevmaxs, D.S.Exna.
Warrer Frang Eape

Jony RaymoNp MARKHAM
SnarswerL Oner, S.8.

Jarmes Bensamin Forp, S.B.

Assistants

Eror Benson
Curator of Apparatus.
Arexanper Loxrey Massey DINGER,
S.B.
Eveavor Jonxsson, B.A,

CARrL GuUstav SeLig
Constructor of Apparatus,
Donatp CHARLES STOCKBARGER, S.B.
Grorae Tromsoxs, M.S,
VeEpxon Ereazer Wurramax, S.B.

MoxteoMeERY Kn1aar, S.B.

DEPARTMENT OF CHEMICAL ENGINEERING

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

Warrex Kexparn Lewrs, Pr.D.
Professor of Chemical Engincering.

In charge of the Department.

WirLian Huvrz Warker, Pu.D., Exa.D.
Non-Resident  Professor  of Chemical
Engineering.

Roserr THomas Hasvawm, S.B.
Assoctate Professor of Chemical Engi-
neerinyg.

Director of the School of Chemical Engi-
neering Practice.

Director of the Research Laboratory of
Applicd Chemistry.

WinLiam Hexry McApawms, S.M,
Associate Professor of Chemical Engi-
neering.

Crarg Snove Rosmson, S.M.
Assistant Professor of Chemical Engi-
neerinyg.

Warrer Gorobox Wnrrmax, S.M.
Assistant Professor of Chemical Engi-
neering.

Assistant  Director of the Research
Laboratory of Applied Chemistry.

Dusriy Warrrier Winson, S.B.
Assistant Professor of Chemical Engi-
neering. -
Director of the Buffalo Station of the
School of Chemical Enginecering Practice.

WirrLiam Partrick Ryas, S.B.

Assistant Professor of Chemical Engi-
neering.

Director of the Boston Station of the
School of Chemical Engineering Practice,

Harorp CuristiaNn WEBER, S.B,
Assistant Professor of Chemical Engineering.
Assistant Director of the Boston Station of the School of Chemical Engineering Practice.
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STAFF OF THE STATIONS OF THE SCHOOL OF
CHEMICAL ENGINEERING PRACTICE

BT RAR e A e e Ravrrn HeNry Prick, A.B., S.B., Director.
Hoston Wirriam Patrick Ryan, S.B., Director.
""""""""""" Harorp Crristian Wesger, S.B., Assistant Director.

Dustin Wurrrier WiLson, S.B., Director,

Bu.ffalo 5 : 4

i Tt S R e e A R b R Latcaron Evaxs, S.M., Assistant Director.
Instructors
Raren Honky Pricr, AB., S.B. Jonn Lewis KeaTs, S, M.
Tuomas Hexny Frost, B.S., S.B. SoLomMoN MARK SILVERSTEIN, 5.M.

Research Associates

Harorp Viviaxy Arwerni, 5.B. Hexry Ocrey Forresrt, S.M.
Danien Papnock Barxarp, 4ru, S.M. Erskine Daxten Lorp, S.8.
Grorae CarLiNcagrt, D. Sc. Arrour Loring Prraman, AM., S.M.

Merriun Artaur Yourz, Pa,D,

Assistants

Freperice Winnes Apams, S.M. Wirtiam Acron Hoors, S.B.
Esur Vavcaany MurpHREE, M.S,

Research Assistants

Lroxarn Russern Cuunciinn, B.Ca.E, Roserr Price Russern, M.S,

Tyrer Fowa, B.Cu.E. Harorn Frepprick Stose, S.M.
Briax Mgap, M.S. Joux Currorn Porg, M.S.
Harry Mancus Myers, M.S. Doxarn Wenrworrn Kirenry, 5.8.

DEPARTMENT OF NAVAL ARCHITECTURE AND
MARINE ENGINEERING

James RopeErTson Jack Henry Himram Wreaton Kerrn
Professor of Naval Architecture and Associate Professor of Naval Architec-
Marine Engineering. ture.

In charge of the Department. Groree Owen, S.B.

WirLiam HoveAarD Associate Professor of Naval Architec-
Praofessor of Naval Design and Construc- ture.
tion.

Instructors

Evers BurrNer, S.B. FreEpERICK ALEXANDER Macoun, S.B.
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DEPARTMENT OF ECONOMICS AND STATISTICS

Davis Rica Dewey, Pu.D., LL.D. Doxawp Skerre Tucker, Pr.D.
Professor of Political Economy and Associate Professor of Economics.
Statistics.

Magrtin Josepn SnuGrue, AB.

In charge of the Department. Assistant Professor of Economics.

In charge of the course in Engineering

Administration, Erwin HaskeLn Scuern, S.B.
Carrort, Warren Doten, A.M, Assistant Professor of Business Manage-
Professor of Political Economy. ment.
Froyp Ermer Armsrrong, A.M, WiLLarD ELDRIDGE FREELAND
Assoclate Professor of Political Economy. Assistant Professor of Marketing.

Special Lecturer

Oscar WiLniam Havssermany, A.B, LL.B.
Business Law.,

Instructors

Traomas Sivaunr Cralg, S.B. Frang NickersoNn Houvcnrox, =.B.
Oriy INngranan, AM.

Assistants
Arpis Nason, A.B. Epwarp GrosvENor Prowsman, B.S,

DEPARTMENT OF ENGLISH AND HISTORY

Huxry GREENLEAFT Pparson, A.B. Hexry LaTiver Seaver, A.M.
Professor of English. Associate Professor of English.
i dm,:'q.c alithe Department. Roserr Emyons Rocers, AL

Arcuer Tyver Rommvson, A.M. Assistant Professor of English.
Professor of English, y
In charge of the courses in History.

Instructors
Winwarn Prescorr, AM. StEPHEN FAUNCE SEARs, A.M.
Wirriam AxpersoN Crospy, A.M. Deany MATTISON LLER, A.B.
Pexrienp Roserrs, A.M. Jonx Strong NEwperRry, M.A.
Marraew Ricuarp Corrraonrsg, A.B. Epwarp Cnase Kmrvaxn, M.A.
Ravea Morris, A.B. Cramre Frost Lyman, A.B.

Harorp Usxperwoobp FavrLner, Po.DD).  Micnaen Hermoxp Cocaran, A.B.
Eric Francis HobGing

DEPARTMENT OF MODERN LANGUAGES

Fraxk Vocern, A.M. Ennpst Feuix Laxcrey, Po.D,
Professor of German. Professor of French.
In charge of the Department.
Herman Ruporrn KurreLveyer,Pu.D.
Associate Professor of German.

Instructors
Orro Emin Prato, AM. Pavrn Henry Kiisey, A.M.
Avperr Hanrorp Moorg, A.M. Joun Josern Sexton, A.B., A.M.
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DEPARTMENT OF MATHEMATICS

Harry Warrer TyLer, Pu.D.
Walker Professor of Mathematics.
In charge of the Department.

Dana Prescorr Barrierr, S.B.
Professor of Mathematics,

Freoerick Suexsrone Woobps, Pu.D.
Professor of Mathematics.
In charge of Graduate Students in
Mathematics.

Freperick HanroLp Bamey, A.M.
Professor of Mathematics.

Crarence LemuiL Evtsaa Moors, Pi.D.

Professor of Mathematics.

Research Adviser for Mathematics.

In charge of Course I1X (General Seience,

General Engineering and Mathematics.)
Narnan Ricmarp Guorce, Jr., A.M.

Associate Professor of Mathematics.
LroNarn MaGruner Passano, A.B.

Associate Professor of M athematios.
Hexry Bavarp Puinties, Pu.D,

Associate Professor of Mathematics,

Josern Lipka, Pn.D.
Assistant Professor of Mathematics.
Frank Lavrexy Hirencock, Pu.D.
Assistant Professor of Mathematics.

Instructors

GeorceE Rurnener, Pu.D.
Raymonp Doxanp Douvarass, M.A.,
JamEs Sturpevant Tavior, Pu.D,

Norserr Wieser, Pu.D.
SAMUEL Demrtry Zenomy, Po.l.
Lerive Havn Rice, A.B,

KarL Leranp WiLnzs, B.S,

DEPARTMENT OF MILITARY SCIENCE AND TACTICS

Freperick Witniam Pristerer, Se.D.
Colonel, Coast Artillery Corps.
Professor of Military Seience and Tactics.
In charge of the Department.

Epwarp WiLLis Purney
Major, Coast Artillery Corps, D.O.L.
Assistant Professor of Military Science
and Tactics.

Perer HiLt Orrosex, B.C.E.

Major, Coast Artillery Corps, D.O.L.
Assistant Professor of Military Science
and Tactics,

Jonn Cuirrox McDosxeLy
Major, Air Service, D.0O.L.

Assistant Professor of Military Science
and T'actics,

Jonx Moxtcomery Hearn
1st Lieutenant, Signal Corps, D.0O.L.
Assistant Professor of Military Science
and Tactics.

WiLLiam Bexgamiy Wrianr, Jr.
Captain, Air Service, D,0.L,

Assistant Professor of Military Science
and Tactics.

Raxvoren Tvecker PENpLETON
Major, Coast Artillery Corps, D.O.L.
Assistant Professor of Military Science
and Tactics., .

Lawrence Locke Crayron
Captain, Signal Corps, D.0O.L.
Assistant Professor of Military Science
and Tactics,

Davin Avires Derve Oapen
Ist Lieutenant, Corps of Engineers,
D.O.L.
Assistant Professor of Military Science
and Tactics.

Emvionn Harrisox Levy
Captain, Corps of Engineers, D.0O.L,
Assistant Professor of Military Science
and Tactics.

Canr ANDREW WaALnMany
Major, Ordnance Department, D.O.L.
Assistant Professor of Military Science
and Taclics.
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Assistnnts
Howarp LE0 BERKINSHAW ALEXANDER HoLMES
Private, First Class, D.E.M.L. Private, First Class, D.E.M.L.
Roy Frercaer Cox Winiam WinkinsoN RoBERTSON
Master Sergeant, D.E.M.L. 1st Sergeant, D.E.M.L.

Avrrep Froyp Truax

Jeremian Francis CRowLEY
Staff Sergeant, D.E.M.L.

Sergeant, D.I.M.L.

DEPARTMENT OF HYGIENE

Ggorae W. Morsg, M.D., F.A.C.S, Louvis Warp Crokg, M.D.
Second Assistant lo the Medical Director.

Medical Director

In chm;yu of :Iw I)cprtrr:rwn! ) Tt MarR e R Aty
Hesry Pavu Tansor, PuD., Sc.D. Director of Physical Training.

Dean of Students H 5 Niea

% e Gy we WMD) pxiy Pariick McCarray .
Buvaamiv Eryest Stouoy, M1 Assistant Director of Physteal Training

Assistant to the Medical Director.

Student Assistant
DoxaLp Epwix Moozre

DIVISION OF INDUSTRIAL CO-OPERATION AND RESEARCH

Cuanrres Lapp Norton, S.B.
Director,

Harrison Wasnrury Haywarp, 5.5,

Eanrt Bowaax Mittarp, Pu.D,
Assistant Director.

Assistant Director.

Harorp Epwarp LoBpELL
Assistant to the Director.

Kexvern Rem, S.B.
Assistant to the Direclor.

STAFF OF THE AERONAUTICAL RESEARCH LABORATORY
(For details sce Department of Physics, page 13)

J. R. MARKHAM
S. OBER
J. B. Forp

E. P. WARNER
W. F. Eape

STAFF OF THE RESEARCHLABORATORY OF APPLIED CHEMISTRY
(For details see Department of Chemical Engineering, page 14)

R. T. HasLam M. A. Yovurz

W. G. WHITMAN G. CALINGAERT
H. V. ATWELL L. R. CrurcHILL
D. P. BARNARD T. Fowa

B. MEap

H. 0. FORREST
E. D. Logrp
A. L. PrrMaN

H. M. MYERs
R. P. RusseLL
H. F. Srose
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STAFF OF THE SCHOOL OF CHEMICAL ENGINEERING PRACTICE
(For details see Department of Chemical Engineering, page 14)

R. T. Hastam H. C, WEBER
D. W. Wnsox R. H. Price
W. P. Ryawn L. Evans

STAFF OF THE RESEARCH DIVISION OF THE DEPARTMENT OF
ELECTRICAL ENGINEERING

(For details see Department of Electrical Engineering, page 12)

A. E. KexneLLy L. R. JaxEs
D. C. Jackson P. A. JeaNNE
F. A. Laws R. S. Reep
V. Busn H. R. Serze
F. S. DELLENBAUGH, JR. E. L. Rose

STAFF OF THE RESEARCH LABORATORY
OF INDUSTRIAL PHYSICS

(For details see Department of Physics, page 13)

C. L. Norrtow~ P. Hexmans
G. B. WiLkes W. F. Eape
J. T. Norron J. R, Marguam

STAFF OF THE RESEARCH LAEORATORY
OF PHYSICAL CHEMISTRY

(For details see Department of Chemistry, page 10)

F. G. Keves W. R. Hamnswonrrn
W. R. Wuarrney (Non-Resident) S, J. Bares

D. A. Maclyxes G. M. MAvERICE
L. J. GiLLesPiE L. B. Smira

N. B. CartEr
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COURSE SCHEDULES
FIRST YEAR. All Courses (Except IV. Option

1)

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Chemistry 501, 502, 503, 80 — 50 80 — 50 80 — 50

Dcvumu\e Geometry D171, 30— 0 30— 0 30— 0

h and History, EH11, 12, 30 — 50 30— 50 30 — 50

achine Drawing, Elem. D122, 1"-5.. s 30— 0 30— 0

Mathematics M11, 12, 13. ... .. c00aus Patate Jﬂ — 80 30 — G0 30 — 80
anical Drawing D101 e i )

y Science MS11, 12, 13... 30— 0 u”‘— 0

2l Training PTI, 2, viveses 10— 0 20— 0 10— 0

cs 8'011, 8012, 8013, .....0ccivsavnns 40 — 50 40— 50 40 — 50

Hours of exercises and preparation: 490 =280 4210 500 =200-+4210

400 =280+210

FIRST YEAR., COURSE IV. OPTION 1

First Te-m Second Term

10 Weeks 10 Weeks
Architectural History 4'411, 44 20— 40 20 — 40
Descriptive Geometry D171, 172 30— 0 30— 0
L)E‘wlgll I, 4711, 47 4718, .. 70— 0 30— 0
English and History 111, 12 1 30 — 50 30 — 50
Freehand Drawing 4 l?l!l I.'l]l' 30— 0 30— 0
Prench LO31, L6332, LO33. 20 — 40 20 — 40
Mathematics M11, 12, 13 ve 30 —60 30— 60
Military Science MS11, 12,13, ... 30— 0 30— 0
Perspective 4°122, 4123, .. i phalt ! 10 — 30
Physical Training P'I'L, 2, 3 10— 0 20— 0
Theory of Architecture, 4°311, 4'312, 4313, 10— 20 10 — 20

Hours of exercises and preparation: 400 =2804210 500 =260+ 240

Third Term

10 Weeks
20— 40
30— 0
40— 0
30 — 50
30— 0
20 — 40
a0 — 60
30— 0
10— 20
10— 0
10 —20

(0 4 230
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Civil Engineering — COURSE 1
First year, Page 20. Description of Subjects of Instruction, Pages 63-150
SECOND YEAR ALL OPTIONS

First Term Eu.c:_mnl Term Tnlrd Term

10 Weeks 10 Weeks ) Weeks

Applied Mechanics 2°20. . .... ves e s JU — 60
)\‘Uuuom) | B A e T Ht B S b e c 5 o 3()—-30 Ao -
Descriptive Geometry D211 R .. B0—45 i i o ite
English and Hist -y l.]! 21, v as o e 30 — 50 30 — 50 30 — 50
Geadesy 113, e e o A 30— 30
Graphic Statics 1°80. ..., i 40— 20 N e
Map Reading .m\l Topographical L d o ¥ 30— 0
Mathematics M2 AR wecn w180 =80 30 — 60 30 — 60
.'n.mHm 2:02 30 —45 i il
30— 0 ':N'-- 0 30— 0

c2 '{ ve 40 — 50 40— 50 40— 50

L’]‘I‘[TI(‘.I‘ ’lr.pnnmuctr» 171 10 — 20 =1 e 1) i
Surveying and Plotting 1' UU_’. 1008 e Y/ 50 30 — 60 30— 0

Hours of exercises and preparation: 600 =230 4270 500 =230+-270 500 =250 +25 0

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and lnpt,,rrm e "an‘) m;,l 08, 100 hours

Hydrographic Surveying 1'60. 75 hours
Plane & aying 1'07. . oo s Welaiaiy s 100 hours
Railwar Fialdworlc L s s v s e s b ia s s in A (o G 0 a At aa e (paan AT ML 4 A a5 80 hours
THIRD YEAR
OPTION 1. Hydraulic Engineering
OPTION 2. Transportation Engineering

First Term Second Term  Third Term

10 Weeks 10 Weceks 10 Weelcs

Applied Mechanice 221, 2'2212, 2221 30 — 60 20 — 30 20— 30
Electrical K llul.LL‘rlm' I lem. of 0 30 —45 30— 45 S0 =
Electrical Engineering J_uhm" e i 20 — 30 - W
Geology 12° .ml 12°311, 2 30 — 20 40 — 25 30 — 30
Materials 143, ..o uuives 4 oL T i 20— 40
Political Ec mmm} Ecdl, 30 — 30 30 — 30 40 — 30
Railway Drafting 1°231, 60— 0 60— 0 o2 P
Railway and Highway E nunu’cungl 211,1°212 30— 55 30 — 30 i s
Roads and Pavements 1'30..... . o tone . by i 20— 20
tructures 140, .. 00 ovaaiavanan . e ‘e b F.» 40— 80
Jl.-ullm' Materials ]ml:urntory 2:34 ey L Vi e 20— 10
General Study . T E b AT IR T KT A LR 20— 30 30— 30 30 — 30

Hours of exercises and preparation: 480 =240 4240 480 =260 +-220 480 =210+ 270

THIRD YEAR

OPTION 3. Hydro-electric Engineering
First Term Second Term  Third Term
.Hl Weeks 10 Weeks 10 Weeks
20— 30 20 —30
30 —45 30— 45 ~y A
it o 30— 30 o 3
(uu]npb 12 d”! 30 —15 40 — 25 30 — 30
Hydraulics 1'62 i o i W 40 — 60
Materials 1°43 . o i it o 20 —40
Political Economy 30 — 30 30 —30 30— 30
Railway and Highway Eng 2 o . 20—40 20— 30 N, i
Structures 17412, 1'413......... T C o i Br 20—40 20-—40
Testing Materials Laboratory 2° FIY g o ot S b A i ) ila 20 —10
General Study . ...... STaTersTa T e w T Th ta T A veres S0—30 30 — 30 30— 30

Hours of exercises and preparation: 480 =210 4270 480=220+260 480 =210+427
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Civil Engineering — COURSE I — Continued
FOURTH YEAR
OPTION 1. Hydraulic Engineering

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Bridge Design 1°531, 1°532, 1'533.....c0004.. 30— 0 60— 0 7O=L10
Engineering .md Hydraulic Lab. 2°64 o 5 g if 30— 30
Foundations 1'45 oo ' 10 — 15 oA i - b
Heat Engineering 30 — 60 30— 060

Hydraulic and Sanitary ‘D

Hydraulic and ‘51n|hr\ Eng. 1 30 —145 30 — 50

Hydrauliea 1768/ i dirieinal 40 — 80 i e o s

Sanitary Sci fence and Puhlu. He \ith 7 i i 5 o 20— 0

Structures 1° {‘Jl 1:492, 1'4 40— 80 50— 100 30 — 60

Thesis . Viale e AT e S 10— 0 60— 0

General btudy ................ o Ve 30— 30 e
Hours of exercises and preparation: 480 =200+250 480 =210+210 480 =300+180

FOURTH YEAR
OETION 2. (aand b) Transportation Engineering

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Bridge Design 1°531, 1'53 esnaae. B0—"0 60— 0 70— 0
(b) Chemistry of Road Materials 537....... W a4 60— 10 AL s
Engineering and Hydrs miu Lab. 2°64....... . il &7 9, 30 — 30
fons 1'48 . At Lew iy =18 s N i 1l

Heat Engineering 2:4( o 30—060 30— 060 30— 30
(b) Highwt wy Design 1'33. . . . o 30 o ! 40— 0
(b) Highw lunq:urt wtion 1 o o 30 — 50
Hydraulic : i 40— 80 4 o ] =
(a) Railwa ;n ik ’ 1 ’t ale . 40— G 40— 0
(;tﬁ_Ruil\\‘uy neering 1 ek o 20—40 30— 50
Railway and Hi 30—45 o3 i
Structures 1491 40--80 |ll Tilﬂ 30— 60

5 80— 0
General Study . .. .........

Hours of exercises and preparation:
2504230 430=310+4170
2065 4+215 480=3104-170

480
480 =200 4280 450 =

+280 480

FOURTH YEAR
OPTION 3. Hydro-electric Engineering

First Term Second Term  Third Term
10 W eeks i0 Weeks 10 Weeks
Bridge Design ] 531 50— 0 60— 0
Central Stat 2o 30 i) ot 30 — 60
Electric
Energy 6'd44.......
Foundations 1'48

Heat ".ll]'lt‘l(‘lll

30 — 60 30 — 60 30— 30
Report Writing E T i

30 — 30

Steam and Hydraulic Lah. 2 40 —40
Strue sural Design 1'536 . v i = 15 o 30— 0
Structures 1'491, 1°492. . . 40 — 80 50 — 100 A A
Water Power Lngmwrmg 169, 1°70, 1'71.. 30— 60 30 — 60 80— 20
General Hturi) e [ Alk 2 30 — 30

hesis. 15— 0 30— 0 60— 0

Hours of exercises and preparation: 480 =205+275 480=230+250 480 =300 + 180
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Mechanical Engineering — COURSE II
First Year, Page 20. Des-ription of Subjects of Instruction, Pages 63-160
SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2°202. .. ... ..viennnsss 40 — 60
English and History EII"], 22,23, 3{) —_ 30— 50 30— 50
Forging 2:801, 2:802 o 30— 0 30— 0 A o3
Foundry 2'82. 60— 0 i i
Machine Drawing s 52 60— 0
Mathematics le 29,23 30— 60 30 — 60 30—60
Mechanical Lngmeurmg Drawing 21 0, 2 1]. ‘GO— 0 30— 0 i
Meshanism: 8 002 Ok St s s e s 30 — 60 30— 60
Milit -y Science M531, 32, 33, B ar .. 80— 0 30— 0 30— 0
Pattern Making 2'84. . ...v.. W ils G Al 50— 0
Physics 8'021, 8 0" 2, 8'023. 40— 50 40 — 50 40 — 50
Surveying 1° 00 v A 30— 0 [ e e i

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

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 1() Weeks 10 Weeks
40 — 60 3

Applied Mechanics 2:212, 2222 30 — 50
Engineering Labor 2602 e i 20— 10
Heat Engineering 30 — 60 20 —30

20— 10 20.,. 10
Hydraulics 1°61, . . . . o o 20—40
Machine Design 2:7( i s 30— 0
Machine Drawing 2 30— 0 aF o o G
Machine Tool Work 2 2 vy 5% 40— 0 40— 0
Materials of Engineerir o4 7% 20—20 20—20
Mechanism of Ma 30—40 e Sl
Political Economy Ec3 30 — 30 30— 30 30 — 30
Vise and Bench Work 2 .o 40— 0 us o
Ceneral!Study [ o st sa v st i aenmen b 30— 30 dU = iU 30 —30

Hours of exercises and preparation: 480 =2504230 480 =2060-220 480 =260+220

Students enrolled in the Ordnance Unit of the Reserve Officers Training Corps will
register for MS343 (10-0) in the third term of the third year.
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Mechanical Engineering — COURSE II — Continued
FOURTH YEAR. General

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 '\‘ eeks
Dynamics of Mq{'hmes P TR ceve B0—40 ite S 2
Electr gmr.ern'g Elem. of 6 30 —45 30 —45
Electr ngineering Laboratory 6" 15 P s i 30 —40
I‘n;rlnee ng I..ﬂ-o: atory 2:61, 2:62. . .. 40 — 40 40 — 40 e ik
General Engineering Lectures 270, . .. 2 S 10— 0 A g
Heat Engineering 2451, 2°452. 20 — 30 20--20 B ¥
Hydraulic Engineering 168, , 30 —435 B v e 44
strial Plants 2'77, 2'78. B i 50 — 35 60 — 10
ne Design 2'71, 2°72....... 5 60— 0 G0— 0 4% i
Machine llml ‘Work 292 . . . vere 40— 0 50 o
Mechanics of Engine 1 ety i 20 — 30 20 — 40
Power Pls .m Desi; Hn % . i 60— 0
Testing Materials Le horatory 2 20 —10 30 — 20 £y o
General Study 3 e Al iy 30— 30

Thesis. . .. SRR s NG =5 S 120— 0
TR S i O o S S S S e S LT o7 e 40— 0 40— 0

Hours of exercises and preparation: 480 =2704210 480 =200+190 480 =360+120

ves, must be
ectives may be
ng, or other sub-
taken if approved by

taken by e: mh tud ent, Une e elextna\ tot lling at least 7
chosen f;um the list offered by the Utplrlnu.nl of Mec uml
jects for which the student has the adequate preparation may k
the Department.

ELECTIVES OFFERED BY MECHANICAL ENGINEERING DEPARTMENT

First Term Second Term  Third Term
Automatic Machinery 2:'7512 B et s o 20— 20 20— 20
Fire Protection LIIL]II&LI.IIIL, 2 20— 20 A o
Heat Treatment 2°7: 7563 SR 5y 40— 0 40— 0
Internal Combustion Engines 2'7: ;':T;il ok 55 20 —20 20 —20

Locomotive Engineering 2'7582, 27! o s 40— 0 40— 0
Mechanical Equipment of Buildings 2752 ., 5 20—20 R 3
Refrigeration 2'759. A e 20—20
Steam Turbine Lm,lm.ermg 20—20 35 a5

ELECTIVE OFFERED BY DEPARTMENT OI MINING, METALLURGY AND

GEOLOGY
First Term Second Term T]urd Term
Metallurgy of the Common Metals 3'492, 3:403 .. i, 20—20 20—20

ELECTIVES OFFERED BY DEPARTMENT OF CHEMISTRY

First Term Second Term  Third Term
20— 20 or 20—20 or 20—20
ol —20 or 20—20 or 20— 20
e T 30— 0 as o
20—20 or 35— 6 or 35— b

Applied Chemistry 5'34
Engincering Chemistry
Industrial Water Anal
Testing of Oils 5'301.

ELECTIVE OFFERED IN AERONAUTICAL ENGINEERING
First Term Second Term  Third Term
Aeronautics 8'801. ... i0vieenis sernanmen e 9 30 —30 30 — 30
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Mechanical Engineering — COURSE II — Continued

FOURTH YEAR
OPTION 1. Automotive Engineering

First Term Setond Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Automotive Engineering 2792, 2'793....... 1 T 20—20 60 — 20
Dynamics of Machines 2'25. .. ... 00uurvr., 30 —40 Vi i G o
Elements of Electrical Engineering, 6'41, 6'42 30 —45 30 .. 45

Electrical Engineering Laboratory '8 o S s ) 30 — 40
Engineering Laboratory 2:61, 2:62 40 — 40 40 — 40 AT A

General Engineering Lectures 2 76, VI S o3 10— 0 i s
Heat Engineering 2'451, 2'452. .. .. s 20—30 20 —20 its
Hydraulic Lmuneermg 1°68 . 5 30— 45 o 7
Industrial Plants 2'77. G i 50— 35 . o
Machine Design 2* rl 2:79 60— 0 60— 0 i
Machine Tool Work 202, 40— 0 Ve ok ) v
Materials and IHeat ’I'rmtmont 2 Yl 5t 52 2 20— 10
Mechanics of E: mvmcel ing 2'262, 2 20—30 20 — 40
Power Plant Dv-u'n 2'68 10 P L e . a o 60— 0
Testing Materials Laboratory 2'351, 2:352.., 20—10 20 —20 vt e
General Study SN 0 ) i 40 —30
L S R W i R S S e s et A T 0 o4 i 120— 0
270 - F"l(} 2704210 340 + 140
480 450 480
FOURTH YEAR
OPTION 2. Engine Design
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Dynamiecs of Machines 2'25 30—40 95 A 73 5
Elements of Electrical Engineering 6 30 —45 30 — 456

Electrical Engineering Laborator: 30 — 40

ingineerin, !...'ﬂmr m.r\ ‘61, 2'62 40 — 40 40 —40 S o

D ngine Design 2 3 b ta Re 40— 0 60 — 20

General Engineering L Ettulcs 276, S £{1% 10— 0 5 i
Heat Engineering 51, i 20 —30 20—20 4k

Hydraulic Engine o 30 —45 %14 i % N

Indu strial Plants z??. s e 50— 35 o v

Miuchine Desism 2°71, 2 60— 0 60— 0 iy

Machine Tool Work 2:02 40— 0 A Vi e

1\‘ nlorl.lls an ol Hv it Tre: e Al b < 20—10

20 — 30 20 —40

Sl h i o 60— 0

20 —10 20 —20 = e

y iy il U 30 — 30

AR i0s et s s h8 a2 (o s o w aVaa LA s 4o P gty ) E g IR 4 i A R 120— 0

270 +210 2004190 340 + 140
450 480 480
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Mechanical Engineering — COURSE II — Continued

FOURTH YEAR

OPTION 3. Textile Engineering

First Term

10 Wee
Dynamics of Machines 2°25, ..., ..0000000s. 30— 40
Elements of Electrical Engineering 641, 6 42, 30—45
Electrical Engineering Laboratory 6'85.
Engineering Laboratory 2'61, 2'62,
Fire Protection Engineering 2764 . .
General Engineering Lectures 276, Al
Heat Engineering 2'451, 2452, . . . 20—30
Hydraulic Engineering 1'68....... " . 30—45
Industrial Plants 2'77...... a4 i
Machine Design 271, 2'72. . .. 60— 0
Machine Tool Work 2'92. . ..cvvrrevrviones 40— 0
Mechanics of Engmteru\g 2:262, 2'263., o o
Power Plant Design 2'58
Testing Materials Lahomtor,
Textile Engineering 2°69 . . .
General Study
TEHBEIRY 2 e

40— 40

20 —10

Hours of exercises and preparation: 2704210
48

Secnnd Term  Third Term

10 Weeks
30 —_— fl.")
40 — 40
20— 20
10— 0
20 —20
50 — 35
60— 0
20 — 30
20 — 20

2704210
450

10‘.ee

30 — 40

20— 40
60-- 0

Hﬂ e 3”
30 —30r
120— 0

340 4140
480

FOURTH YEAR

OPTION 4. Ordnance R. 0. T.C.

Pirst Term

10 Weeks
Dynamics of Machines 2'25..........0..... 30— 40
Elements of Electrical Lm,lnmrm-' i y 30 —45
Electrical Engineering Laboratory 6 1y Ty
Engincering Laboratory 2'61, ceeases 40—40
General Engineering Lu.tulea 2 (|I .......... % e
Heat Engineering 2'451, 2°452. . ........... 20—30
Heat Treatment 27503, . o 0vveerensosenns s )
Hydraulic Engineering 1'6G8. . vee. B30—45
Industrial Plants 277 .. ... ... T bl 3 o

60— 0O

Machine Design 2'71, 2'72
Machine Tool Work 2'02., ., .
Mechanics of Engineering 2

Ordnance Engineerin 293, ;
Power Plant Desigr
Testing Materials L bur.story 2!
General Study
Thesis. . .c.ius

40— 0

20 —10

Second Term

10 Weeks
30— 45
40 — 40
10— 0
20 — 20
50— 35
60— 0

20 — 30
30 — 10

20— 20

Hours of exercises and preparation: 270 4-210
450

280 4200
480

Third Term

10 Weeks

30 — 40

40— 0
50— 40
50 — 20
60— 0
30 — 30
120— 0
350 +130
480

Students enrolled in the Ordnance unit of the Reserve Officers Training Corps will in
general register for Option 4. E (u)prlon‘ may be made in cases approved by both the
Military Science Department and the Mechanical Engineering Department.
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Mechanical Engineering — COURSE II — Continued
ARMY ORDNANCE

This work begins with a summer session extending from July 5 to
September 22, inclusive. Subjects covered: Differential Equations, M72,
a course of two hundred and twenty-nine hours; Ordnance Enginecring
iZ'li?, this course extending through a period of two hundred and eighteen
ours,

Schedule for the Academic Year

First Term Second Term  Third Term
Chemical Laboratory 5804, 5805, . ... ..... 60— 0 o o 100 — 0
Chemistry Lect.(Explosives) 5'801,5802, 30 —30 30 — 30 30 — 30
Heat i i 2 30— 60 30 — G0 30— 60
Ordnance Er 40 — 80 40 — 50 10— 10
Theory of E i I 30 — 60 30 — 60
Electrical 40 — 40 30 — 30 55 &
Electrical Engineerir ¢ Laboratory (01 6'92 ak o 50 — 50 50— 30
Machine Taol Work 2881 400 ivervseies 110 — o in 5 T 5L
Power Laboratory 2'66 3 = 40— 40

3104210 2404250 290 +230

Officers of the Ordnance Department, United States Army, taking
Course IT Ordnance School at Watertown Arsenal, will take Gas Engine
Laboratory, 2631, 195 hours, beginning June 18.

eg
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Mechanical Engineering — COURSE II — Continued
ORDNANCE DESIGN, UNITED STATES NAVY — GRADUATE

First Term Second Term Third Ter™m

10 Weeks 10 Weeks 10 Weeks
Aireraft Armament 2°6G84 ., ., o (17 20—40 20 — 40
Bomb Sights (Sn.) M75. . . o o e i dll*-'m
Dynamics of Michines 2:2 30 — 40 ool it e
Exterior Ballistics (Sv.) :\l?l f 20 — 40 AY {57} i o
Heat Treatment 2 bisfas b . 10— 0 Shd e
Interior B.sllnt]cu 2'( ol 30 — 30
Machine Design 2°71 . I'\i] — l) i A A o
Machine Design 2:72. 1 ' 60— 0 & e
Machine Design Adv. 2 s cligha oo i - 120— 0
Mathematical Laboratory \T.) by, [ 20 — 40 T .
Mechanism of Machines 2205, .. ... 30 —40 Gy N K is
Physical Metallurgy 2°34L........ Sl .. 10—10 10 — 10 10— 10
Physical Metallurg 3 10 — 10 60— 0 s0— 0
Structural Dum,n 1 tre] vy 30— 0 e e
Structures 20 — 40 30 — 60 e s
Theory of Elasticity 2 ‘1 2 30 — 900 30 — 00 30 —90
Theory of the Gyroscope Mb7 (v A i o 20 —40

Hours of exercises and preparation: 480 =2104-270 540 =300 +240 580 =340 4240

Research of 300 hours between June 15 and December 15 of following year.

TORPEDO DESIGN, UNITED STATES NAVY — GRADUATE

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Aero E 1\;,1!10:2"3 .................. A ot e ] 30— 0
Alternating Currents and Altern iting Current

]\Lunm(i (1% I.; :
Automatic Machinery

. 30—60

30 — 20 a0 — 20

Design of Automat o ara 100— 0

Dynamics of Machines ) .. 30—40 A P e e
Dy namo Design (A. C) 82562, 10an.s g o 5 30 — 60
l nginee rm,r 1,,-!‘01.1107\ 2 hl ..... .. 20—20 o o
Xy - 40 — 40
30 — 60 .3, ot

ie o 30 — 60 o o

{iirt e e 20—40

]clnt Iru!m(‘nt 27662, . ..., ST R 4 40— 0 b —«

’\1 ichine Design, Special 2:741, 42, 2'743.. 60—20 60— 20 G0 — 20

Materizls of Engineering (Sp.) 20 —40 i o e i
Mathematical Lahoratory M )1 5 5 20 —40
Mechanism of Ma 11'.20. .o 30—40 ve A

Physical Metallurgy 2341, . ......0. VieATes 10— 10 10— 10 ll]r--l()

Yy 1 Metallurgy (‘311 ) 2:342 v =10 60— 0 80— 0

Theory of the Gyr pe MST. ... ... AR O ) N s 2() — 40

Torpitdo (RTACIALIZIDDY e semams it sstae ui i 2 55 30 — 60

Hours of exercises and preparation: 540 =240 4300 5060 =310+ 2! JU 560 =370 + 100

Research of 300 hours berween June 15 and December 15 of following vear.
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Mining Engineering and Metallurgy — COURSE IIT

OPTION 1. Mining Engineering
First Year, Page 20. Description of Subjects of Instruction, Pages 63 - 1560

SECOND YEAR

First Term

Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Y‘nph:h and IImtmv I< H21 22, 23, 30 — 30 — 50 30 — 50
Mathematics M21, R 30 — 60 30 — 60 30 — 40
Mechanism 2102, \vvuviioasnins o 0 o Wi 30— 60
Military Science MS31, 32, 33. 30— 0 30— 0 30— 0
Min m]u;..') 12:011, 12°'012, , .. G0 — 10 60— 10 an i
Physics 8021, 80"‘2 P A G G .. 40—350 40— 50 40— 50
Qualitative Annlj\'sis DL e .. 120—20 o % iE i)
Quantitative Analysis 512, 513, . .......... Wy oo 120 — 20 110 — 10

Hours of exercises and preparation:

500 =310 4- 190

500 =310 + 190

500 = ""U +230

REQUIRED SUMMER COURSES

LAy b R R A T s il S T S,

Underground Surveying 1'04. .

240 hours
120 hours

THIRD YEAR

Applied Mechanics 2:20, 2:21, 2:22, .
Economic Geology 1240

Fire Assaying 3'8L......00e0. 7
}ou,mr 815 s

Geology 12'30. . . .

Geology 1231, .
Geology 12:32. ,
Mining Methoc
Ure Dressing 3'21 . e
Ore Dressing L.xl»uf‘l[c)r\ 3990
Political Economy Ecidl, 32, 33,
General Study .

3011, 3012, 3(}1-3

Hours of exercises and preparation:

First Term

10 Weeks
30 — 60

90 — 20
50 — 50
60 — 60

.‘:1['1 — .'if}

Second Term
10 Weeks

30 — 60

30

50 — 40
40 — 40
80— 20
30 — 30

480 = "l,ll+,."lU 480 =260 4220

Third Term
10 Weeks
30 — 60

50 —30

30— 0
(10 — 30
40 — 30
30 — 30
30 — 30

180 =270 4210

FOURTH YEAR (l"‘or 1923-1924 only)

Second Term

Elements of Electrical Engineering ('41, 6°42,
Electrical Engineering Luboratory 6'85. ... ..
I orping 2'81
Geology, Fie d 12
]l\-lrmlu“; 1'6i4
Metallurgy: C uppvr Lead and /,m: , 3412
Metallurgy: Iron and Steel &
Metallurgy: Gold and Silver 8° i 'I. e g P
Mining 1 i
Mining Economies 3'072..,.......
Mining Methods 3'012. .. ..,
Mining Methods 3:013.
Mining, Principles of 3'11.
ary Structures 1'44 .
Materials Laboratory
Study, ..

Hours of exercises and preparation:

75— 50
20 — 20
40— 40

20—20

30— 30

10 Weeks

30 — 45
B
60 —
30 — 50
30 — 40
20 — 10

30 — 30

255 +225

450

230 4250
450

Third Term
10 Weeks
30— 40
30— 0

30— 50

30 — 30
170

320 + 160
480
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Mining Engineering and Metallurgy—COURSE III
OPTION 2. Metallurgy
First Year, Page 20. Description of Subjects of Instruction,’Pages 63-150
SECOND YEAR

Same as for Option 1

REQUIRED SUMMER COURSES
Machine Drawing 2'14, 45 — 0
Surveying 1°001, 60 — 15

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Accounting HeB0lic i ivs o ey vaissls isies o o e o 40 — 50
Applied Mechanics p 2 30 — 60 30 — 60 30 — 60
Electrochemistry 8:00. S iy &) o 40 —40
20—20

Lnynwernm I,who*nturv 5 s
1 00 — 20 o 4 s T

5 o v 50 & 20 — 10

Heat anmmrlnp 2471, 2:4 B30 — 60 30 — 60 s it
20—20

Heat Engineering 241,

Heat Measurements 811, 24 i 40 — 20 o
Metallography 3'61...,... 70 o 80 — 20 ) o
Metallurgical Calculations ¢ s v 20—10
Ore Dressing 3°23..... i o 40 — 40 3 i
Political Economy Ec3l, 33. 30—30 30 — 30 30 —30
’lhclmochommry and Chemical lthl;rlmn

508, e OO A KRR W 80==00 el o Ly o
(oI L s e o) Npaiee e i s o 30 —30

Hours of esercises and preparation: 480 =27 HH-:! 50

REQUIRED SUMMER WORK
Plant Visits 3'60 30— 30

FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Elements of Elec lnc‘ al Engineering 6°41, 642, 30—45 30 — 45 el G
Electrical Engineering Laboratory 85, ST +h 35 e 30 — 40
Forging 281 . A o 30— 0
Foundry & Pl S R 40— 0 T e W o
Hydraulics 1 04, e T g o 30 — 50 7y ik
Metallurgy [ (C (pm and Lead) 8di’ ... 160— 0 e ot 45
| (Iron and ‘\!.( Li) L L 35 — 50 0 a
[ (Copper ;nvl T..e:u!) BH11Y S 00 — 50 ot o) 50 e
} (Iron and Steel) 343 . 105 — 60 ity o ot e
Metallurgy (Gold and Silver) 342, ......... de 23 110 — 35 e 40
or
{ (Gold and Silver) 3421....... s . 60 — 25
(Iron and Steel) 3433........ o e 50 — 10
Mctnl]urg}, General, Zine and Minor Metals
............ .ol e i) Lty S 50 — 50
Mmmg. Elements of 3 % 56 30 — 30
Testing Material l.abomlurv &% oy 20— 10 B S
General Study . oo 30— 30 30— 30 30—30
*Professional Elective ........ b 3 W i 60
A R S e i e 30 160
2056 + 185 280 4200 360 +1.9
450 480 450

*Professional Electives may be chosen in Geology, Machine Tool Work, Vise and Bench
Work, Metallurgy, etc,
Students enrolled in the Ordnance Unit of the Reserve Officers’ Training Corps will
register for MS343 (10—0) in the third term of the third year.
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Architecture — COURSE IV
OPTION 1. Architecture

First Year, Page 20.

Description of Subjects of Instruction, Pages 63-160

SECOND YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 weeks
Applied Mechanics 2'204, 2'214, 2'224, ., .... 30 — 50 30 — 50 30 — 50
Architectural History 4'421, 4'422, 4°423.. 10 — 20 10 — 20 10 — 20
Des:gn472l 4722, 4'723 . vierrianns 110— 0 110— 0 150 — 0
English and Hl‘itﬂl’}' EHZ21, 22,938, . ..000i0s 30 — 50 30 — 50 30 — 50
Freehand Drawing 4'021, 4'022, 1 028:i.v:4i , 40— 0 40— 0 40— 0
1t b B R L e e R 20 — 30 20 — 30 V-
h'[ﬂltal;)y Science MS31, 32, 33, veries. 80— 0 30— 0 30— 0
Office Practice 4'212, 4218, . ... ... . 1 10 "5 d 40— 0 40— 0
Shades and Shadows 4'11...... ... 1 """ 30— 10 b o 0
Theory of Architecture, 4'321, 4'322, 4'323... 20— 0 20— 0 20— 0
Water Color 4'061, 4° 00-, ATBRR I 20— 0 20— 0 20— 0

Hcurs of exercises and preparation: 500

=3404160 500 =350 +150 490 =370+120

REQUIRED SUMMER COURSE
Office Practice 4214, 100 — 0

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Architectural History 4'421, 4'422, 4'423, ., .. 10— 20 10— 20 10— 20
Building Construction 4'S0. veer 20—10 ¥ a0 4l i
Constructive Design 4'811, 1 blz 4813, ) 50— 0 80— 0 30— 0
Dasign 42781, 4 782 T3, oo o i s 140 — 0 140 — 0 100— 0
European Civilization and Art 4461, 4462,

o I N TR 0 e 1L M o 0 Lt Py fe Bt A b 30 — 40 30 —40 30 — 40
Freehand Drawing 4'031, 4°032, 4'033....,.. 40— 0 40— 0 40— 0
Modelling, 4°071, 4072, 4°073. . ...00vvuun. 30— 0 30— 0 30— 0
Political Economy Ecdl, 82, 3& . 30—30 30 — 30 30 —30
Theory of Architecture, 4331, 4'332, 4°'333. .. 10— 20 10— 20 10—20

Hours of exercises and preparation: 480 =360 +120 480 = -hll +110 480 =370-+110

FOURTH YEAR

Constructive Design 4'821,
Design IV 4'741, 4'742, 4* 1}'5
Eumpmn Civilization and Art 4' 471,
Freehand Drawing 4'041, 4'042, 4'043.
History of Renaissance Art, 4'490
Phl]ouo];hy of Architecture 4'511, 4°512
Professional Relations 4221, 4:222, 4223,

10 Weeks 10 Weeks 10 Weeks

60— 0 40— 0 o s
225— 0 275— 0 330 — 0

30 —40 30 —40 30 —40

60~ 0 60— 0 60— 9
10—20 4/i ¥s s e

10— 10 10 — 10 0 7

10— 5 10— & 10 —10

480 =405+ 75 480=4254 55 4R80=4304 50

Hours of exercises and preparation:

Pirst Term Second Term  Third Term
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Architecture — COURSE 1V — Continued

OPTION 2. Architectural Engineering*
First Year, Page 20, Description of Subjects of Instruction, Pages 63-150
SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'203, 2'215........ BT At 40 — 80 40 — 80
Architectural History 4'411, 4° 112. 4413. ... 20—40 20 —40 20 —40
Building Construction 4'80. el nids . 120—10 o ) ¥ il
English and History EI121, '2'2 ‘23, ees 30—50 30 — 50 30 — 50
e SR R e S 20— 0 e il
Mathematics M21, 22,23, ,...,... 30 — 60 30 — 60 30 — 60
Geology of Materials 12'48, 0 o i o 20 — 40
Military Science MS31, 32, 30— 0 30— 0 30— 0
Office Practice 421, ,,, . . 80— 0 34 i) 0 .
Physics 8:021, 8022, , . . 40—250 40 — 50
Structural Dr Lwing 1 ﬂU : “Ah. e T i i 50— U
(530 afis et O S R e S A i e 30— 0 ia i Ve

Hours of exercises and preparation: 400 =2804+210 400 =2104-280 400 =2204-270

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanies 2:215, 30 — 60 30 — 60 30 — 60
Architectural History 4'42 10 — 20 10 — 20 10 — 20
Building Construction 4'8 20 —10 e e ) )
Color and Acoustics 8' 10—10 ite i ‘e
Electric Wiring of O A RS 10— 20 e
Lumpc i Civilization and’ \rl 4 ihl 4 lu.!.

B I L I Al gl e L e 30 — 40 30 — 40 30 — 40
T(J‘lnzir\' o ¥ wwr o i 20— 0 A N
Office Practice 4°21. 80— 0 iy b, =0 i
Political Economy I 30 — 30 30 — 30 30 — 30
Structural Design 4 120— 0 170— 0

Structural Drawing 4 901. 50 — 20
Structures 1°412, 1'413

G R W 20 — 40 20 — 40
Brrvaying LR v Breime e ey vaiid 80=— 0 oy WY 3 ol

Hours of exercises and preparation: 480 =290 4190 480 =2704-210 480 =200 4190
FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Business and 1’..1:-11 LawGS4...... " 40 fa 30— 30
Conerete Design 2302, 2303, . ... .. »e e 100 — 0 80— 0
neering l. ;‘mmh)r\ 2007, .y o1y o 1 10— 0
10 — 20 o e e ()
10 —15 as <1
i 20 —40 v
i ling
Steam .mi Heat and Ventilation 257, . ... o Sy S i 40— 40
Philosophy of Architecture 4'511, 4°512.. ..., 10 — 10 10 — 10 o <
I‘Iuml icity 844 st e 20 i ! 10— 20
it nf} Science anid ]’uhh-: S o % i 20— 0
Hll wtural Design 4°021, 4 200— 0 150 — 0 80— 0
Structures 1'401, 1* 40 — 80 50—100 el HE
sting Materi: 20— 25 0 5 40
ngr Materis S 30 —10 I
i o 120— 0

Hours of exercises and preparation: 180 =320 4+ 160 480 =330 4150 480 =300+ 00

ion of Collegiate 5c¢ hools of Architecture, May, 1921°

'E ly an enmineeringg course, giving fundament al and
ensive tri \ining in engin A ineluding suf hl ient preparation in Architecture
tudent in full sympathy with the ideals of the Architect but with no attempt

‘]\lhmlmn uiuuu i lu Lw Associ

to put t
to give him facility in Arc hitectural Design.
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Chemistry — COURSE V

First Year, Page 20. Description of Subjects of Instruction, Pages 63 — 150

SUMMER SESSION (FOLLOWING FIRST YEAR)
Qualitative Analysis 5'10, 210 — 80

SECOND YEAR

Pirst Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

English and History EH21, 22, 23.,..,., 30 — 50 30 — 50 30 — 50
age. 40 — 40 40 — 40 40 — 40

Mat emahc M: 2 30 — 60 30 — 60 s A
Military Science M‘;.H SRR s et vere 30— 0 30— 0 30— 0
Physics 8021, 8'022, 023 40 — 50 40 — 50 40 — 50
Quantitative Amlym & lz. 618 110 — 20 110 — 20 110 — 25

Options

1. Mineralogy 12708, , .. ...vvvrieianas i i i i 70 —15
2. General Biology and Bacteriology 7°20. . = o3 i v 70 — 15

Hours of exercises and preparation: 500 =280 4220 500 =280 4220 500 =320 + 180

THIRD YEAR
First ‘Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Chemical Literature 5' 9. 30 — 45 o .
Chemical Prin, 52 — 58 52 — 58
Gas Analysis 531 20 —10 o S i
Metallography T 541 . . iy 5 40 — 20
Orn.mu. Chemistry [ 57 Als i 40—30 40 — 30 30 — 25
anic Chemistry Lab. 5! 602, 5'6063.. 76— 0 120— 0O 45— 0
ltlm% Economy Ec31,32,88. ........... 30 — 30 30 — 30 30— 30
Specml Methods and Instruments 5 40 A 0 7 30 — 20
SRl B Y T e s s e sl A e 30 — 30 30 — 30 30 — 30

Hours of exercises and preparation: 480 =277 +203 480 =312 41068 480 =317 + 163

Students credited with Elementary and Intermediate French upon entrance will take
Elementiry German or, if they have had prep ration, Intermedi ite German.

Students credited with Elementary and {-m rmediate German upon entrance will take
Elementary French or, if they have had preparation, Intermediate Frenc!

Students credited wilh mentary Freach and Elementary German, upon entrance,
will take Intermediate German,

5
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Chemistry — COURSE V — Continued
FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weceks 10 Weeks
Chemical Principles II 567, Recitations..... 30—350 e T 0 v
§ Laboratory. .... 10 — 10 e 3 i iy
Colloidal Chemistry 5'69,........ e ST 20—20 e g
History of Chemistry 5'03............... Toi= Sk o A 30 — 30
Industrial Chemistry 10°21, 10022, 10023, 40—40 40 — 40 20 — 20
Inorganic Chemistry IT 5062, 5063 , ., ..., i i 20— 20 20—20
Recent Developments in Science 5041, 5942, 10— 0 10— 0 o A
Research Problem 590 160 — 20 L 1 3 My
T e RO (3 ( EOK () e o 150 — 20 200— 0
Thesis Reports 5'96........ o v [ e 20—10
GERBHRIBEUAY o b vn v feinnaine s svivics R b 30 —30 et
250 4120 270 4130 200+ 80

Elective SBubJects i e i ialvids s 300 hours for the year

Hours of exercises and preparation: 1440 hours for the year

Ordnance R. O. T. C. Students are expected to take as an elective 5592, Chemistry of
Powder and Explosives in Ist term of the fourth year, unless they have already had the
equivalent,

ELECTIVE SUBJECTS

. .any term 50-— 10
coany term 70 —- 0
..any term 30 — 20
c.any term 30 — 0

Optical Methods 529, .
Testing of Oils 536

First Term Second Term Third Term
Chem. ' Powder
and Exg}los. 5502 30—30
Theoret. Phys. 8231 30—60  Theoret. Phys. 8232 30—60  Theoret, Phys. 8'233 30—60
El Elec. Eng. 6°40 30—0  Elec. Eng. Lab. '85 30—40 Heat Meas. 8'11 50—40
Mathematics M36  30—60  Mathematics M50  30—60  Mathematics M38 30—60
Metallurgy 3'41 160—60  Mathematics M37  80—060  Metal. of Common J\éeta!s

Metallurgy 3'431 35—50 Metallurgy 3'42 30—30 3493 0—20
Biochemstry 7'271 80—60  Metal. of Common Metals
Prox. Anal. 530 90—30 3492 20—20

Ind, Chem, Lab.
10°51 90—20
Optical Crys. 12:21 50—20

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

Graduate courses in Chemistry- may be elected with the consent of the instructors in
charge of the several courses, ] |

Students enrolled in the Ordnance Unit of the Reserve Officers Training Corps will
register for MS343 (10—0) in the 3d term of the 3d year,
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Electrical Engineering — COURSE VI

First Year, Page 20. Description of Subjects of Instruction, Pages 63 -150

SECOND YEAR

First Term
’ 10 Weeks
APphed Meshanics 220, . o vobumidsmaniesss b et v
Electrical Engineering, Principles of 6'00, ... .. o
English and History EH21, 22,23, ,,....... 30—50

Foundry 2'63......, o R T TR 30— 0
Maching Diawing D1 .. cinns s i )
Machine Tool Work 280, . ......00vvvnein. ¥ Y
Mathematics M21, 22,23, ................ 30 — 60
Mechanical Engineering Drawin; 2:10., ., .. 60— 0
Mechanism 2‘05. 0155 5 L B0 == 81
Military Science MS31, 32, 33, ,, 30— 0
Physics 8021, 8'022, 8023 .. .. . 40—50
Vise and Bench Work 2'87.. ..... Wi vatiels 30— 0

Second Term  Third Term
10 Weeks

10 Weeks
63 ) 30 — 60
8 50 — 70
30 — 50 30— 50
60— 0 . s
60— 0 e s
30 — GO 30— 60
30 — 60 o' o
30— 0 30— 0
40— 50 40— 50

Hours of exercises and preparation: 500 =280 4 220

500 =280 4220 500 =210 4290

REQUIRED SUMMER COURSE
Surveying 1'001, 60 — 15

THIRD YEAR

First Term Second Term  Third Term

10 Weeks Weeks 10 Weeks
Applied Mechanies 221,222, ,............ 30—60 30 — 50 iy o
Ef::ctricul Engineering, Principles of 6:01, , , 40 — 60 i, I 0 i
Electrical Engineering, Principles of 6:02 o I 40 — 60 g fys
Electrical Engineering, Principles of 60 . & as 40 — 60
Electrical Engineering Laboratory 6:70. 25 —25 s L s e
Electrical Engineering Laboratory 6°71. iy plc 50 — 40 Sl A
Electrical Engineering Laboratory 6'72...... .. A 203 i 50 — 40
Heat Engineering 2'50, 2'51, 2'52.......... . 30—060 30 — 60 30 — 60
Mathematics M35, ... oooovvunnn., vernasss  30—60 AT A A e
Political Economy Ec81, 82,33, ..,......... 30— 30 30 — 30 30— 30
General Study...... LI R RO G e W AR i i 30— 30 30— 30
Aofiﬁgnﬂ hanics (Kinetics) 2'24 1

pplie echanics (Kinetics) 224, ,...,,., . =

Stationary Structures 1'44.......,......... i as SRS L

Hours of exercises and preparation: 480 =185 + 205

480 =210 4270 480 =2104-270

Electrical Communication Option

comp!

In [prepamtinn for this option Electrical Engineering students must ha'e successfully
eted the first two years of undergraduate studies (Course VI) at the Institute, or

their equivalent, Students desiring to take the option must secure the approval of the

head of the department.

THIRD YEAR

First Term
" 10 Weeks
Applied Mechanics 221, 222, ., .. ..0vinsss 30 — 60
Electrical Communication, Prin. of 6:301,, ., 30— 60
Electrical Communication, Prin. of 6302, , .. .. e
Electrical Communication, Prin. of 6:303. ... .. i
Electrical Engineering, Prin, of 6:01. ., ... .. 40 — 60
Electrical Engineering, Prin. of 6:02. ., ... L I8
Electrical Engineering, Prin. of 6:03. . , . .
Electrical Engineering Laboratory e o e
Electrical Engineering Lahoratory 6°71.,....
Electrical Engineering Laboratory 6:72...... .. e
Mathematics M35, ........... R 30— 60
Mechanical Equipment of Buildings, Heating
and Ventilation 2187, . .ii. i ians saswics

Political Economy Ec31, 32,33, .. [/ " 30 — 30
(& = i TG e S A S e e e o 5

Second Term  Third Term

10 VVeeks 10 Weeks
30 — 50 By .
30 — 60 R
s o 30 — 60
40 — 60 e
A it 40 — 60
50 — 40 e b
e ¥ 50 -—40
29 40 — 40
30 — 30 30 —30
30— 30 30— 30

Hours of exercises and preparation: 480 =185 4 205

480 =210+270 480 =220 + 260
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Electrical Engineering — COURSE VI — Continued
FOURTH YEAR

Electrical Engineering, Principles of 6:04.. ..

Electrical Engineering, Principles of 6°05
Electrical Engineering, Principles of 6:06,

First Term
10 Weeks
60— 80

Second Term

10 Weeks
60 — 7[}

Third Term
10 Weeks

60 — 80

Electrical Engineering Laboratory (:73. . S () i i o
Electrical Engineering Laboratory 6:74...... th 3 70— 50
Engineering Laboratory 2'605...... 40 — 30 i ik 5 i
Hydraulics 1'651, 1'652. . .. 20 — 40 20 — 40 i 2
LT g e N RACOA e Ak T el 20— 0 190 — 0
General Study . ......... o e s 30 — 30 30 — 30
Professional Options. . ....coooviiiiiiviinss 30 — 60 30 — 60 30 — 60
Hours of exercises and preparation: 480 =220 4260 480 =230+250 480=310+170
Electrical Communication Option
FOURTH YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 0 Wee

Electrical Communication Laboratory 6:331..
32..

Electrical Communication Laboratory &'
Electrical Communication Laboratory 6°333.
Electrical Communication, Prin. of 6°311.,

Electrical Communication, Prin. of 6:312. . . .
Electrical Communication, Prin. of 6'313. . ..
Electrical Communication, Prin. of 6:322. . ..
Electrical Communication, Prin. of 6 l23. 1)

Electrical Engineering, Principles of 6:04 .,

Electrical Engineering Laboratory 6:773......

Electrical Engineering Laboratory 674 .
Thesis
(e L R A S A e (P S 2 )

Hours of exercises and preparation:

30 — 40
30 — 60
60 — 80
70 — 50
30 —30

220 4260

40 — (n')
30 — 60
20 — 40

70 — 50
50— 0
30 — 30

40— 60
30—170
20 — 40

230 — 0

=240 HE!()

480 =3104170
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Electrical Engineering — COURSE VI-A (Co-opevative Course)
Description of Subjects of Instruction, Pages 63-180

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

GROUP A
SECOND YEAR

Third Term
First Term Second Term Mar. 19-

10 Weeks 10 Weeks June 23

At M.I, T. — Both Options 14 Weeks

Applied Mechanics 2:203 . Wi e 40 — 80 o0 3
English and History E H21 22 30 — 50 30 — 50 )

Machine Drawing 2'12. il sty e T i%

Mathematics M21, 22 30 — 60

Mechanical Dnglnucrm.; Drawing 2'10. . .... i v o ]
IMachanishe BSOS =5] S i ol peniis sy 30 — 60 o Ve
Military Science MS31, 32. ... vvrunnrrran 30— 0 i o
Physics 8'021, 8022, ,....... 40 — 50 i A
MANUFACTURING OPTION —OPTION 1

At General Electric Works

Electrical Engineering, Principles of 6'101., ) 5 e 4 20 —40
English (Contemporary Literature) G544 1) s 4 i S 20 — 40

Manufacturing Practice 6°611 (Machine ‘ﬁhnp
Training Room, Assembling and Inspecting; 48 hours
Lectures on Munufuclunng Methods)..... .. & o 308 per week

PUBLIC UTILITY OPTION — OPTION 2
At Edison Plants

Electrical Engineering, Principles of (6:101.. ") i i s 20 — 40
Public Utility Practice 6'621 (Electrical l.ngl-
neering Office or Maintenance of Line 48 hours
DALY s s lera bialaiars 6 a s oinis ane sl e biatara s s per week
At Boston Elevated Railway
Public Utility Practice (Transportation De- 50 hours
pattaentyBIBS] s i S i orth 1! 5 per week
Electrical Engineering, Principles of 6°101.. s i o R 20— 40
At Stone & Webster
Public Utility Practice (Drafting Oilce) 48 hours
i R R P et (. S v i per week
Electrn:m Engineering, Pnnclples of 6:101 . - 5 B S 20 — 40
GROUP B
SECOND YEAR
First Term Second Term  Third Term
At M, I T, 10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'203, . . vcovvonvaarsine s s 40 — 80
Electrical Engineering Laboratory 6:G9 . b E o Wi e 50 — 40
Electrical Engmeerlml-,v [’rmuples uf &00,. ... e o ot 10y 50 — 70
English and History EH21, 22, crerves  S0—580 30 — 50 30 — 50
Machine Drawing 2'12 A o R e ()] Sel S 15
Mathematics M21, 22, 23 .. c.i.. B30—60 30 — 60 30 — 60
Mechanical bngmt,ermg memg £ (0 60— 0 i o S e
Mechanism 2'00, 20 Sy S0 =60 30 — 60 D 3
Military Science Mb3l ASNBSISIE R e 30— 0 30— 0 30— 0

Physics 8021, 8'022, 8028, .......00000enss 40 — 50 40 — 50 40 — 50
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COURSE VI-A — Continued

GROUP A
THIRD YEAR
Summer Term First Term Second Term  Third Term
At M.I. T. June 25— Oct. 1- Dec. 206~ Mar. 19-

All Optlona Sept. 8 Dec, 15 Mar. 15 May 31

Electrical Engineering, Prin.

of 611, 6:12, 6:03.. 50 — 70 40 — 60 40 — 60
Electrical l.nqlnccrmg Tab-

oratory 6'GO, 6°75, 6:76. 50 —40 60 oG . 90
.l\ppliul Mechanies 2 21’{

b R 1P T e b b 30 — 60 (] ' 30 — 30
anllsh and History I‘H 2 30— 50 oy o i & o oy
Mathematics M23, M35 30 — 60 30 — 60 . Y ()
Military Science ME 30— 0 ] i v s .
Physics 802 L 40— 50 473 o B o ‘e P
Heat Eng meer;r i . 30 — 60 ¥ i 30 — 60
Political Economy Ect . ‘1 30—30 3 30 — 30
I]r'( l!.'nn Theory 8211 (U{)—

Elonil) s e e 3 hel 3 A6 20 — 40
(.vl.‘m.ml Study (Option 2), . G o o ¢ 30— 30
MANUFACTURING OPTION — OPTION 1

At General Electric Works
Electrical Engineering, Prm

of 6:122., ... v v 20 — 40 o]
Fn{,hsh (Commlul.e Worl.)

v b B AL G Gy M . . 20 —40 ‘e

T\hnuhomrw s Practice 6:612

(Armature W inding, Draft-

ing and Design; Lectureson 48 hours

Manufacturing Methods) . .. . . . per week
PUBLIC UTILITY OPTION — OPTION 2

At Edison Plants
ElcctriC:tl Engineering, Prin.

[} 4 A P SRR . vt e 20—40 e
Public Utility Practice 6'622

(Maintenance of Lines or 48 hours

Elec. Eng. Office).,.,.... i per week o
At Boston Elevated Railway
Electrical Engineering, Prin.

3 b e e B i ) 20 — 40 3 f
Public Utility Practice (Trans- 56 hours

portation Dept.) 6:622,... . (i per week 5

At Stone & Webster
Electrical I“ngmccrnm Prin,

of 6122, . . 20 —40
Yublic Utlht\ Practice 48 hrs,

(Drafting Office) 61622, ., ) per week o i

September 8- Soptcmhcr ‘JU inclusive

December lh—D
June 1-June 2
Recess April !I!Jf

Vacation

23, inclusive

ecember 25, inclusive
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COURSE VI-A — Continued

GROUP B
THIRD YEAR
Summer 'l‘r:rm First Term Second Term  Third Term
June 25~ ct, 1- Jan. 2- Mar. 17~
‘Sept, 20 Dec. 24 Mar. 8 June 21

MANUFACTURING OPTION — OPTION 1

At General Electric Works
Manufacturing Practice 6°611

(Machine Shop Training

Room, Assembling and

Inspecting; Lectures on 48 hours

Manufacturing Methods) ., per week i | v T B oL ey
Manufacturing Practice 6 612

(Armature Winding, Draft-

INF and Design; Lectures on 48 hours

anufacturing Methads) . .. By per week o o S50 .

Manufacturing Pr utu_e 6613

(Foundries, St-udardiza-

tion, Ld.lJu:.uuTy and Meter 48 hours

dH T R e e R e % 4 L T n] per week
Electrical Engineering (Dir.

Cur, A .mfl Alt. Cur.)

G111, 6 BIABL L v, 20 —40 20— 40 e s 20 — 40
English: Dcvulupnu.ut of

Thought GS44'3.. . ...... 20 —40 i il Ay tia e
Business Engl " . 3 3

20 —410 b i
. i 20—40

Accounting Ee53. . .
PUBLIC UTILITY OPTION— OP’IION 2
At Edison Plants
Public Utility Practice (°G21,
6:622 (Elec. Eng. Offices
or Maintenance of Lines 48 hours 48 hours
Department).,..... per week per week
Public Utility Practice 6
(Steam Generation and
Electrical Installations or
Electrical Generation, Sales 48 hours
and ‘-supiah Dapt) v () A 10 el 145 N per week
Blectrical Engineering, Prin.
of 6:111, 6°112, 6:131., . 20 —40 20 —40 i ' 20—40
At Boston Elevated Rallway
Public Utility Practice 6621,
6:022, 6:623 ( l.r.m\porh-
tion Dctnrtmont. Surface
Lines, Track Department, 50 hours 466 hours 0 i 48 hours
Wireand Convlull]):\lsmn) per week per week per week
Electrical Engineering I’rln.
of 6:111, 6:112, 6131 . 20 —40 20 —40 a0 1| 20 —40
At Stone & Wehster
Public  Utility Practice,
Drafting Office, Statistical
ept., Engineer. Dept.,) 48 hours 48 hours 48 hours
6:621, 6:022, 6:623....... per weex per week o Ve per week
Electrical Lngl:lwrmg. Prin,
of 6:111, 6'112, 6:13L..... 20 — 40 20 — 40 A s 20 — 40
At M. I. T. — Both Options
Liectrlml Em,mcumg (’\lt
Cur,) 6

40 — 60 o ..
Applied Mechnn 30 — 60 il o
Political Economy ols Vi r ¥, 30 —30 +h o4
Heat Engineering 2'50, . , .. G 38 i o 30 — 60 Ar 5y
Mathematics M35......., e o e o 30 —06v A A
Electrical Engincering Lab-

oratory 6756, . ... .iee., &0 i | 60

! June 7-June 24 inclusive

Vacation Dm.emhcr 26-January 1 inclusive
March 9-March 16 inclusive
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COURSE VI-A — Continued
GROUP A
FOURTH YEAR

Summer Term
June 25
Sept. 20
MANUFACTURING OPTION
PTION 1

At General Electric Works
Electrical Engmeermg, Prin.

of 6141, 6'152........ .. 20—40
En'i{hsh (Devcloplnent of
hought) GS44'3 . ... ... 20 —40

]:néllsh (Lomnutue Work)
Lectures ‘on \Iunu[acturmg
Methods. ., ....ovas 10— 0
Manufacturing Practice iy 01.3
6614 (Meter Testing,
Motor, Transformer and 48 hours
Turbine Testing)....... . per week

PUBLIC UTILITY OPTION — OPTION 2

At Edison Plants
Electrical ["nmnecrmg. Prin,

of 0141, 61182, i 20 —40
Public Utility Practice 6623,

6624 (Steam Generation

and Electrical Installations

or Electrical (_.cncmtlon 48 hours

Sales and Supply Dept.). . per week

At Boston Elevated Rail-
WAY
Electrical Engineering, Prin,
of 67141, 6:1562. ..
Public UuhLy ]‘mchr‘u fHur-
face Lines Track Depart-
ment and Power Depart-
ment) 6:623, y0624. ...... .. o

AT M. I. T. — All Options

Electrical Engineering, Prin.
of (Transmission and Ad-
vanced Theory) 6'156, 6'06

El(!('.ﬂhll l".nglulermg Lab,

Heat En me(,rmg 2:62,
Political Economy EL
Stationary Structures 1' 44 ..
Engineering Lab. 2'605. . ...
Hydraulics 1'65. ¥ A
Testing Materials Lab. 2360 .. A
Electron Apparatus 8212
Option=l) el et i i
General Study (Option 1)..
General Study (Option 2).

First Term

Oct. 1
Dec. 15

20 — 40

56 hours
per week

60 — 80

50
30 — 60

30 — 30
30 — 50
40—20
30 — 30

[ December 16— December 2u, inclusive

Vacation {1]unek June 22, inclusive
Recess April 19-23, inclusive

Second Term
ec. 26—

Mar. 156

20 —40

20— 40
10— 0
48 hours

per week

20— 40

48 hours
per week

Third Term
Mar. 19-
May 381

20 — 40

56 hours
per week

40 — 30
40 — 80
20 .. 20

30 — 30
30 — 30
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COURSE VI-A — Continued
GROUP B
FOURTH YEAR

Summer Term First Term Second 'llerm Third Term

Jsune 2&'} %ct. ?2-1 3
ept. ec. & ar. 8 une 21
At M. I, T. — All Options 4
Electrical Engmeenng. Prin,

of 6'14, 6°05. . ... .. vevee 40—60 Sl 60 — 80 G
Electrical Engineering Lab.

676, 677, ..., 20 i) i 50 s
Apphc:] Mechanics 2223, 30 — 50 A i i ot o b,
Heat Engineering 2'51, 2'52., 30— ¢ & Vi 30 — 60 S A%
Stationary Structures 1'44.. ., o 5 e 30 — 50 . i
English (Development of

Thought) GS44'3. . ....., 30 —30 ¥ vl R .

Political Economy Ec32, 33. 30 —30 i G 30— 30
Electron Theory 8211 (Op-

o}t b O i S SR b o A i s 20— 40 G 562

General Study (Option 2)... .. .. o 30—30 30 i

MANUFACTURING OPTION — OPTION 1
At General Electric Works
Electrical E‘ﬂgmccrmg. Prin.
of 6:142, 6°'161.......... ) 0 20 — 40 et A 20 — 40
Ma.mlfn.ct\.lrum Practice 6°614,
6615 ([)cngnmg. Meter

Testing, Motor Transformer 48 hours 48 hours

and Turbine Testing) . 50 S per week A2 5 per week
Lectures in Munufuutnring

Methods. . . SR 10— 0 i 14 10— 0
Englis (Ln:nmltmc W nr.)

L8 e L e e O R OIS 71 20 —40 o o .y .

Er h (Ct)l'lt[‘l]hll)r.ir}' Lit-

erature) GS44'4 ... ..... ¥ v e o e 20—40

PUBLIC UTILITY OPTION — OPTION 2
At Edison Plants
Electrical E nmnccrmg. Prin.
of 6°142, 6'161. ..., ...., Sy e 20 —40 et e 20 — 40
Puhhu Utility Practice 0624
(Steam Generation and
Electrical Installations or

Electrical Generation Sales 48 hotirs

and E:upf;lv Department). .. A per week 571 s ha 5
Public Utility Practice 6'625

(Standardization, Testing 48 hours

and Research)......... Wl 55 e o i per week

At Boston Elevated Rail-

" way
Electrical Engineering, Prin,

of 6°142, 6'161....,..... Ve ) 20 —40 o e 20—40

Public Utility Practice (Sur-
face Lines, Track Depart-
ment and Power Depart- 48 hours 48 hours
ment) 6'624, 6625, ver week o ia per week
‘-:epmmber 8- beptembcr 30, inclusive
Vacation ¢ December 25-January 1, IIICIU!:I.\’L
March 9-March 16, inclusive
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COURSE VI-A — Continued

GROUP A
FIFTH YEAR
Summer Term First Term Second Term  Third Term
June 25— Oct: 1- an. 2— Mar. 18-
Sept. 8 Dec. 24 far. 17 May 20
AT M, I. T. — Both Options
Electrical Engineering, High
Voltage Transmission 6°17 60 —80 e S 5 o <isr e
Electron Apparatus 8212
(Option 1) . ....as veeesss 40—20 P aY o it Sy e
Graduate Study and Re-
search (Ogtu:m B e 240 - 00 ol 506 65 ar 50
Graduate Study and Re-
senrch(OBtionﬂ)........ 300 < 5 e 3
English  (Development of
hought) GS44°3 (Option 2) 30 —30 e G o 2 50 i
Electrical Circuits 6:512. ... .. i i oo 60 — 80 v e
Business Lawand Orgo..... s 5 o 5 o 4 40 — B0
Graduate Study and Re-
Bearch, ... voevee S e b Tl Lo 360 360
MANUFACTURING OPTION - OPTION 1
At General Electric Works
Manufacturing Practice (616
(at Lynn, Schenectady or
Pittsheld; .Lcctures on 44 hours
Manufacturing Methods) .. .. per week i s ol ek
Electrical Engineering, Adv.
Courge 6172, ..v0vvoees ey e 30— 60 e o0 (3t e
PUBLIC UTILITY OPTION — OPTION 2
At Edison Plants
Electrical Engineering, Adv.
Course @172, . ... 00000 s 00 30 — 60 oo 5 ‘e .
Public Utility Practice 6:6G26
(Standardization_and Re- 44 hours
search Laboratories) , . per week o i o

September 8-September 30, inclusive
Vacation { December 23-January 1, inclusive
Recess April 10-21, inclusive
The prescribed course is here completed with the conferring of the Master's Degree at
Commencement Exercises of the Institute in June.
For those students of Option 1 who desire it, opportunity will be afforded to spend an
additional (optional) summer term of Engineering and Research work with the General
Electric Company.
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COURSE VI-A — Continued
GROUP B

FIFTH YEAR
Summer Term First Term Second Term  Third Term
_éunu 2.','14 ](:,;ct, 1- Dec. 26~ Mar. 19~
Sept, 20 ec. 15 Mar, 15 May 29
MANUFACTURING OPTION — OPTION 1 g i
At General Electric Works
Electrical Engineering, Prin.
e G DR A 20— 40 o
Electrical Engineering, Adv.
(Wl 1 Ve T i LI i W0 ot s 30— 60

velopment  of Thought)
T i 20 —40 ) o
Manufacturing Practice 6'616
fotor, Transformer and
Turbine Testing; Lectures 48 hours
on Manufacturing Methods) per week
Manufacturing Practice 6:G16
(at Lynn, Schenectady or
Pittsfield; Lectures on 44 hours
Manufacturing Methods) .. .. e i per week

PUBLIC UTILITY OPTION — OPTION 2
At Edison Plants

Electrical Engineering, Prin.
Ja ki e ¢

of 0 Ui e R0l Bl

Electrical Engineering, Adv.,
50 2 3 o e = 30 — 60 o W

Puhlic Utility | ice 6625,

6:626 (Standardizationand 44 hours 44 hours

Research Laboratories) . . , per week - " per week f
At M. I. T. — Both Options
Electrical Engineering, Prin.

SOV el 60 — 80 e PR L
Graduate Study and Resc.arch® ., Ly 360 o e 360
Business Law and Org. . | S 5 40 — 60

{)unc 3-June 26, inclusiv
Vacation ecember 16-December 25, inclusive
Recess April 19-21, inclusive

*For Group B, one of the Graduate Stidies in the third term must be 6'512,

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

For those students of Option 1 who desire it, oprortunity will be afforded to spend an
additional (optional) summer term of Engineering und Research Work with the General
Electric Company.
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Biology and Public Health — COURSE VII

OPTION 1. Public Health
First Year, Page 20. Description of Subjects of Instruction, Pages 63-150
SUMMER SESSION (FOLLOWING FIRST YEAR)

Sunlitative Analysis 65'101, 110 — 20
uantitative Analysis 6:12, 110 — 20

SECOND YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Accounting Ecb0. .. .. BT el e e 14 . i 40 — 50
Biology, General 701, ......c00000vs veensss B0—30 ot AR I,
Botany 704, .« oovivsransiiinnsenissns Al 5 {1 ) i 70—20
Chemical Theory, Elements of 577, . ....... Y S0 30 — 60 LE v
English and History EH21,22,23.......... 30 — 50 30 — &0 30 — 50
Language......:. T 30— 30 30 —30 30 —30
Maﬁmmatigs N e ar Loy APV (U8 30— 60 s i o o
Military Science MS31,82,33. . ......00000 30— 0 30— 0 30— 0
Organic Chemistry 650, ... .. 30—30 iy 5 oo ¥ir
Physics 8021, 8'022, 8023, .. 40 — 50 40 — 50 40 — 50
Political Economy Ec22, 23..... vt L 30 — 30 30— 30
Zoology 705, . vvvnnseenn R ita ot T o - 60— 30 i e
Hours of exercises and preparation: 500 =250 +250 500 =250+250 500 =270+230
THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Anatomy and Histology 7°101, 7'102, 7103, . 80 — 40 680 — 30
Bacteriology 7'301, 7802, . ...oiviiveriinen 80 —40 5 ol
Biochemistry 7°271, 7272, . ..o civivnnnnns 80 — 60 = o
Chemistry of Foods 5'25. ....0ceeeeees el e i o I 100 — 30
Microscopy of Waters 7'00 e it i ot ) 20 — 20
Physiology 7'202, 7203, . .\ .. 0.ocivianeeas o0 o 50 — 50 60 — 80
Sanitary Science and Public Health 7.56. ... .. i o o 20— 0
Water Supplies 520 ..o venieiiiaineis 40 — 10 o o %
General Study .. v vovevriinniecns A G 5 30 — 30

Hours of exercises and preparation: 480 =3104+170 480 =200 +100 480 =200+ 160

1 OPTIONAL SUMMER WORK

For those students who desire it, opportunity will be arranged to spend one month or
more in practical worls in some municipal health department,

FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Biological Colloquium 7'801, T'802, 7'803. ... 10—10 10— 10 10 — 10
Industrial Hygiene 753, . ... ..oocvrreeennn i vis 55— 65 Ak o
Industrial Microbiology 7:361, ...... AR 60 — 20 +ia e 1, ok
Infection and Immunity 750, . ... .0ee oor 40—80 Vs 4 kel i
Municipal Sanitation 764, . . ..oviiiiees G i 60 — 50 e A
Parn.si‘oln¥y 0T e e i 3 A 40 — 60 A
Personal H f jene 7'22. ... ... / 30— 30 el e L L
Public Hea tlﬁl Administration 7°54 . O i 7 33 40— 80
Public Health Lab. Methods 7°382, 7 A E P 60 — 20 60— 20
Public Health Surveys 7°65......... . 20—20 o Bt i 5
Theoretical Biology 7'03. .......... ciees S0—50 £ e 3 i
Vital Statistics 758, . ... eeeenns caneesey 80=—50 . = S e
General Study. ooy vviicriininiaaaes LA o b 30 — 30
Thesis. .oovrares A ) D U O T L e ST e 60 200

Hours of exercises and preparation: 480 =2204260 480 =275+205 480 =3404-140
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Biology and Public Health — COURSE VII — ¢, ontinued

OPTION 2. Industrial Biology

a. Fisheries Technology
b. Food Technology

First Year, Page 20, Description of Subjects of Instruction, Pages 63-150

SUMMER SESSION (FOLLOWING FIRST YEAR)

Qualitative Analysis 5101, 110 — 20
Quantitative Analysis 612, 110 — 20

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Accounting Ech0. .. .. ......0v0.s LML Frars ey oty A ) S s 40 — 50
Biology General 701, ,...............0. " 60 — 30 o a0 SR
B O i e i N s i 70 —20
Englis{ and History EH21, 22, 23..,....... 80— 50 30 — 50 30 — 50
Mathematies M21,22.,......,,,,... . 30 — 60 30 — 60 o e
M eatigniem 09 e iy o 5 55 30 — 60
Military Science MS31, 82, 33, . /' " . 30— 0 30— 0 30— 0
Organic Chemistry 550.,....,,..... ' " 30 — 30 v - 505 7
Physics 8'021, 8022, 8023, ,.......... 40 — 50 40 — 50 40 — 50
Political Economy Ec22, 23, ... . /' " . 30—30 30 — 30 b e
Zoology 7°05. ... ........ T O KL e e i % 60 — 30 o A
(a) Iﬁtmduction to Fisheries 7°41.,....... ) & - 7% 10— 20
Occmmfraphy'd“w.................. 7 A5 30 — 30 sia g

(b) Sources of Food Supply 7°17. ...\ .on. ... A i) 20—40 10— 20

Hours of exercises and preparation: 500 =250 +250(a) 500 =250 +250 500 =250 + 250
(8) 500 =240 + 260

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Bacteriology 7:301, 7°302. . . .. ............ . 90—40 80 —40 ned )
Business J\%a:mgumcnt L I S o5 A 5 18 30— 45
Chemistry of Foods 525............... " &5 S 100 — 40
Heat Engineering 250, 251, ., ..., ' ' '’ 30 — 60 5t o
Industrial Or?ramzmion Eci6, 57. . 2 30 — 60 /5] i
Microscopy of Waters 708, .., ... ... .. i o e 20— 20
Sanitary Science and Public Health 7°5 e O 20— 0
Statistics Ec65. . ... ., 30 —20 i o

Water Supplies 520 . i T i i
Fish Culture 7:4 . e BS 20 — 40
(8) S s Navigation 1B s o g % i 7 i'% 20—40
Food Fishes 7'421, 7 , 7:423. ... oo B0—40 80 — 50 60 — 25
Bacteriology of Food Supplies 733, e i o s 40 —25
(b) { Biochemistry 7:27, AT A 80 —40 80 — 50 5 ils
Physiology 7°203. .. ....... ... .. £ g 1l i 60 — 80

Hours of exercises and preparations: 480 =270+210 480 =2504230 480 =270 +210
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Biology and Public Health— COURSE VII — Confinued

OPTION 2. Industrial Biology

a. Fisheries Technology
b. Food Technology

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Biological Colloquium 7 ﬁm T 802 7'803, 10— 10 10 — 10 10 — 10
Business Management Ec71, 72, 73......... 30 — 60 30 — 60 20— 25
Business Law_Ec60, ()l BRIEG G CEOT s b 20 — 40 20 — 40 20 —40
Cost Accounting Ecbl........... R s o o 40— 70 35
Heat Engineering 2451, ... .0 vvoveennnn e 20—30 o o 4
Personal Hygiene 7°22. . ... vuvunnvriaeaes 30 — 30 14 N
Plant Sanitation 7'67.....00eeeiirerinanes B 3 10— 20 o e
Refrigeration 2:759 . B R R A R U § (it 0 20—20
TheomtlcalB:ology?U& S e 80— B0 W i) e o
b T D e RS S 7 i 50 210
(@) [ Industrial Microbiology 7'361........, 60 — 20 N wap | e
&) 1echnn]0gy of PFishery Products 7°441,
74 0 i M 20— 20 80 — 40 60 — 45
Industru& Mmmhaolog,y 7361, 7362 7
(b) AR e s e e 60 — 20 40 — 20 40— 20
Ter'Emology of Tood Products 7' aUl
O T O OB sivia et s woais visis islaiate 20— 20 20 — 40 20 — 25

Hours of exercises and preparation: (n) 480 =220 4260 480 =240+240 480 =340+ 140
(b) 480 =220 4260 480 =220 +2060 480 =340+140
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Physics — COURSE VIII

First Year, Page 20. Description of Subjects of Instruction, Pages 638-160

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2'20. ,....,.. ATt R A e i L N 30— 60
English and History EH21, 22,23, ., .. .. . 30—50 30 — 50 30 — 50
Mathematics M21,722,23.,.......,. G nan 30 — 60 30 — 60 30 — 60
Mechanism 202, ,.,.........,. O AT 30 — 60 ira 0 Wk G
Military Science MS31, 32,33, ... .. ... .’ . 80— 0 30— 0 30— 0
Physical Instruments 800, .. ......... (A APANY 5 Hi] 02 o5 40 — 20
Physics Literature 8102, 8°103. . ... .. . " 4 i 20 —40 20—40
Physics 8021, 8022, 8023, ,,............. . 40 —50 40 — 50 40 — 50
gmalitative Analysis 5101, ,.... Tl veees 100—20 W R HA hs
uantitative Analysis 512....,., T e o i % 140 — 10 00 i

Hours of exercises and preparation: 500 =260 +240 500 =290+210 500 =220 4 280

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 0 Weeks

Applied Mechanics 2:211... ..., I A 30 — 60 (oA £ (ol T
Electrical Engineering, Elem. of 641, 6:42, . 30 —45 30— 45 e 5
Electrical Engineering Laboratory 6'88, SLIGTNN o 30 —45 1 sl
Electricity 8202, 8203........ TorlRe ww | e 50 — 40 50 — 40
Heat Measurements 8'11, ., ,,....... 3 o ¥z v 50 —40
Optics Geometrical, 817, . ... TR 0 ats 30 — 60 Al s
Optics, Physical 818, ... .. ] M o {55 G A 60— 30
Pgomgra vehiats b L PR TR D 60 — 30 Pl D o)
Political Economy Ec31, 32, 33.. ... .. . 30—30 30 — 30 30 — 30
Technical Electrical Measurements 600 . 30 — 45 T e o o
Theoretical Physics 8231, 8'232, 8 30 — 60 30— 60 30 — 60
General Study...... N R T T T e GLdy O o 5 80 —30

Hours of exercises and preparation: 480 =21, +270 480 =200+4280 480 =250 4 230

FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Electrochemistry, Prin, of 8801, 8'802, 8'803. 40 — 70 30 — 60 30— 60
Mathematics M36, 37, 38....... MarsrarNATE e 30 — 60 30 — 60 30 — 60
Mehal[og-raphy_ ToBHATLL e SR T R 208 T G 'y 40— 20
Organic Chemistry 560................ cos 30—30 e - 40 ot
General Study . . . oviieinsonon e 30 — 30 30— 30 30—30
130+190 904150 130 4170
Thesis . SO DO O AR T L d 30 110 120
Elective®. . .. ey ST 130 130 60
Hours of exercises and preparation: 480 480 480

*German or French, Heat Engineering, Aeronautics, Chemical Eny ineering, Industrial
Chemistry, Orgnniq Chemistry Laboratory, Advanced Mathematics, Theoretjcal Physics,
Experimental Physics, Optica Crystallography 1221




48

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

General Science — COURSE IX-A

First Year, Page 20. Description of Subjects of Instruction, Pages 63-150

Summer Session (Optional)
FOLLOWING FIRST YEAR
Qualitative Analysis 5'10, 110 — 20
(Students taking this course in the Summer Session will take Quantitative Analysis

6'121 in First Term of Second Year.)

SECOND YEAR

First Term

10 Weeks
Biolog?/. General, and Bacteriology 720, . ... Al i
English and History EH21, 22,23, ......... 30 — 50
Lan&ﬂmgc ......... 40— 40
Mathematics M21,22,23............ veer.  80—860
Military Science M831, 32,33, ,........... 30— 0
Physics 8021, 8'022, B'023. .. .0vvvavreienes 40 — 50
Qualitative Analysis 5101, .. ...o0oaviii , 110 —20
Quantitative Analysis 512, ....coooviiiiiin i 1

Hours of exercises and preparation: 500 =280 4220

Second Term  Third Term

10 Weeks 10 Wee!
i o 70 — 60
30 — 50 30— 560
40 — 40 40 — 40
30— 60 30 — 60
30— 0 30— 0
40 — 50 40— 50

120 — 10 a e

500 =290+210 500 =240 +260

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 0 Weeks
Astronomy GS66. . . . i 30— 30 L
Crystallography 12°19 A 5 A o 20—20
Geology 12°30...... v 30 — 40 VA Wi W 53
Geology 1281 . ouaivinaseriavapannisanns . i 30— 30 i i
Geo!oﬁf 12:32 Ly G s 40— 20
Heat Measurements 1T 8°11. 40 — 20 R Ay e
Organic Chemical Laboratory e o 60— 0 i 50
Organic Chemistry 550. ... 30 —30 - e g a8
Organic Evolution G864 . . ... o ek 30—30
Physical Instruments 800, .. ......ooiiioin 5 o o L2 40 — 20
Political Economy Ec31, 32, 33 : 30 — 30 30— 30 30 — 30
Theoretical Physics 8231, 8232, 82 30 — 60 30 — 60 30 — 60

*Professional Elective . ...qvveveeriiiiiiins 110 150 110

Hours of exercises and preparation: 450 480 480

FOURTH YEAR

First Term

Second Term  Third Term

. 10 Weeks Weeks 10 Weeks
Major Professional Elective......covvoevians a0 90 90
Professional Elective and Thesis. ........... 330 : 330
General Study. ... .cccnvrsvararrsescrasnns 30—30 30— 30 30—30
Hours of exercises and preparation: 480 480 480

*The program of elective courses should be, as far as practicable, laid out at the beginning

of the junior year in consultation with the professor in ch

arge of Course IX,
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General Engineering — COURSE IX-B

First Year, Page 20. Description of Subjects of Instruction, Pages 68-160

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Wee
Applied Mechanics 220 ....... i i AF v 30 — 60
English and History EH21, 22 AR, 30 — 50 30 — 50 30 — 60

Foundry 2'831.
Mathematics M21, 22, 23"

40— 0 ' s o o
30 — 60 40 — 60 30 — 60

Mechanism 2'02 30— 50 o A 5 B
Military Science MS31, 3 30— 0 30— 0 30— 0
Physics 8'021, 8022, 8 02 40— 50 40 — 50 40— 50
Surveying and Plotunq 1 0(}2 1:003. | Ry v s 30 — 60 30— 0
Vise, Bcnch .mvl M.minne Tool Work 21051,

OB Tm ORI N (87 Ve (A AT T s e 30— 0 30— 0
Elcctwes e I U e sz 90 90 60

Hours of exercises and preparation: 500 =200 4210 500 =280 4220 500 =280 + 220

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

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2°21, 222, 30 — 60 30 — 60 g 2
Electrical Engineeri.g, Elements of o ll 642 30 — 60 a0 — 60 ) o
Electrical Engincering L.sbnramry B8'85.....4 A o3 A i 30 — 40
P : L) A < x o v n La parsr b 30 — 60 30 — 6 G .o
Heat Engineering {541’ 54 20— 10 20— 10 ol
Hydraulics 1'64 . 85 i G e 30 —5
Materials of hngmou k : e oo 20 — 20 20— 20
Political Economy Ec: '\l .i.]' &Bcs olia .. 30—30 30 — 30 30 — 30
Structures 1'40. ... .. L I ST T SN iy i b . 40 — 80
bencr.;l‘alud‘, 108 T AR TR U4 (bA e Y p el e e h 30 — 30 o 1 i I
OPHONE a4 s veniravasevanaseisenaisssis 60 80 110

Hours of exercises and preparation: 480 =230 4250 480 —"ln+"m 480 = Jﬂﬂ+220

FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 chk.s
Engineering Laboratory 2605, . ....0000000. 40— 20 ils A )
Heat Measurements 8'11, vt RO ) il )
Mathematical Laboratory M54, M o Ry 20 — 40 50 — 40
Testing Materials Laboratory 2:36 20— 10 PE i Vi (i
Professional Elective (Major) . 00 00 90
Professional E]cctwe (Minor) and Thesis . 18¢ 270 270
General Study . ....oo00vies T T O DD 30 — 30 30 — 30 30 — 30
Hours of exercises and preparation: 480 480 480

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

First Year, Page 20, Description of Subjects of Instruction, Pages 63-150

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

English and History EHZ1, 22, 23.......... 30 — 50 30 — 50 30 — 50
AZE. .\ ..., s ORI ceees 40—40 40 — 40 40 — 40
Mathematics M21, M22, M23 ........... . 30—60 30— 60 30 — 60
Military Science MS31, M32, M33 ......... 30— 0 30— 0 30— 0
Physics 8021, 8022, 8023........0.0000444 40 — 50 40 — 50 40— 50

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

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Caleulus, Advanced, M36, M37, M38 ..... ce 3060 30 — 60 30— 60
*Mathematical Electives.................. 30 — 60 30 — 60 30 — 60
Political Economy Ec31, 32, 33. . ..., cenes 80—30 40 — 30 30 — 30
Theoretical Physics 8'231, §'232, 8'233. ., .., 30 — 60 30 — 60 30 — 60

*Electives in Science, Engineering and General

BUUdiBn, v vitvioa)s i s se sl GRA 450 hours

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Aeronautics, Theoretical M42'1, M43'2, M43'3 80 — 60 30 — 60 30 — 60
Least Squares and Probability M26,........ 20—20 o G A o
Mathematical Laboratory M54, M55 . ...... 2 i 20 —40 20 —40
ariErul-SRud Y, . e st S e 30 —30 30 — 30 30 — 30

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

*The program of elective courses should be as far as practicable laid out at the beginning
of the junior year in consultation with the professor in charge of Course
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Chemical Engineering — COURSE X
First Year, Page 26. Description of Subjects of Instruction, Pages 63-1580

SUMMER SESSION (Following First Year)
Qualitative Analysis 6'10, 210 — 30

SECOND YEAR

First Term Sccuntl Term  Third Term

\ 10 Weeks Weeks 10 Weeks
English and History EH21, 22,23, . ........ 30 — 50 30 — 50 30— 50
La: " s B R e et e e K000 40 — 60 40— 60
Mathematics M21, 22......... SN AN R 30 — 60 30 — 60 B g
M eeh AT 02 A 05 A e ria b o s s e iy i | v i e 30 — 60
Military Science MS31,82,33...........,., 30— 0 30— 0 30— 0
Physics 8'021, 8022, 8023. .. ...o0iiiiiinan 40 — 50 40 — 560 40 — 50
Problems of the Chemical Engineer 10011.... 10— 0 43 o v S5
Quantitative Analysis 6121, 5°131, 5'141.... 80—20 00— 20 90 — 20

Hours of exercises and preparation: 500 =260 4240 500 =20604240 500 =260 4240

Students who offer no German upon entrance will take German L121, L122, L123 as
the language requirement shown in the course scheme, Those offering elementary German,
but not intermediate, will take L221, [.222, L223.

Students offering intermediate German upon entrance will take elementary French L6871,
1872, L6873 and technical German L371, L372, L3723 as the language requirement in the
course scheme.

Students desiring to enter X-A must indicate their intention not later than the end of
the first term of the fourth year,

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 0 Weeks 10 Weeks
plied Mechanies 2°20. .. ...oovvinann . 30— 60
rermcal Prin, 5'654, 5:655, 5656 Lecture. . .. 10 — 10 10— 10 10— 10
Laboratory. 12—18 12— 18 12— 13
Recitation, 30—30 30 — 30 30— 30
hlectncal Engineering, Elements of 6'41 i b S i e 30 — 40
Heat Fmimeerm g 2'4 1, 2472, 2473, . 30—60 30 — 60 30— 30
Industrial Chemistry 10° 21, 1022, 10" 2 40 — 40 40 — 40 20—20
Orgarue Chemistry  5'511, 5512, 5 513 40— 30 40 — 30 30 — 20

anic Chemical Laboratory 5561, 70— 0 70— 0

Pn tical Economy Ec81,32,33. . .......... 30 — 30 30 — 30 30 — 80
Hours of exercises and preparation: 480 =262 4218 480 =262 4213 480 =222 +258

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

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 V\ eeks
Applied Mechanics 2'21, 222, ............. 30 — 60 80 — 60 o
8 leulus, Applications AN AT 30 — GO o ]
Chemical Engineering, 10'31, 1032, 1 voe 80—40 30 —40 30 — 40
Electrical Engineering, Elements of 6:42. ... 30—40 e N e N
Electrical Engineering Laboratory 6'85...... 30— 40 LR ol 4 3
Engineering Laboratory 2°605, 2612, .,,,... 40—20 20— 10 s S
Foundry 2'83 . I A 30— 0 e tin 7e i
*Industrial Chemical Laboratory 10°51 . ol % 70 — 20
Inor ganic Chemistry 5052, 5053 R fup 30—45 30— 45
estm Materials Laboratory 2'36.......... e 50 i 5 20— 10
ThesnugRepurt and Memoirs 10'16. .. ......., o i 5 50 — 30
L T et S Do L TN L SR o ey e o 5 35— 0 136— 0
Vise, Bench and Machine Tool Work 2:951,
B B T T i T a e o wstate R R N PR 30— 0 30— 0
el BEHA N G A e e e dlas S T 30— 30 30— 30

Hours of exercises and preparation: 480 =220 4260 480 =2754205 480 =325+ 155

FOURTH YEAR
ORDNANCE R.O.T.C.

First Term Second Term Thlr(l Term
10 Weeks 10 Weeks Weeks
Afplled Mechanics 2:21, 2°22...... 0000 e 30—B0 30 — 60 A0
pplied Mathematics M1 ceesaes  30—60 DEl W
(,hemlca] Engineering 10°31, 10° 321 10331, 30 —40 30 — 40 30— 40
Chemistry of Powder and I‘xploswr.s 5592 . e s s o 30— 30
Electrical Engineering, Elements of 642, 30 — 40 A e YT
Electrical Enfmccrmg Laboratory 6'85. . B80—40 = Gl 50 A
Engineering Laboratory 2:605, 2612, .,.... ., 40—20 20—10 e .
T T R S A e e R 30— 0 A b % oo
'Industrml Chemical Lnbomwry LOBLA G e o) ¥ 70 —20 o oix
Inorganic Chemistry 5052, 5053 . .......... i A 0 —45 30—45
Testing Materials Laboratory 236, RELTE L et 20 — 10
Thesns Report and Memoirs 10° 15 or® o vy 50 — 30
i v ﬂﬁ— 0 100— 0
....... T T 30—30 30 —30

Hours of exercises and preparation: 480 =220 +260 480 =275+205 475 =200+ 185

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

First Term Second Term  Third Term

0 Weeks 10 Weeks 10 Weeks
An.alyucnl Chemistey 5118 . viiliveinsmaiey = e &3 v 60— 15
plied Mechanics 2:21, 2:22, ,, ., vesvenans  30—80 30— 60 e -
'E pplied Mathematics M41 . Lo 30—60 0 i
Chemluﬂ Engineering 10°31, 10' .31 10°83. ... 30—40 30— 40 30 —40
Blectrical Engineering, E lements of 642, 30 — 40 T4 o e
Electrical Engineering Laboratory 6'85 80 — 40 e s
Engineering Labumlur, 2'605, 2:612. 40 — 20 20— 10 K i
Poundry 988 i i 30— 0 o i i %
"ludustnal Chenuml Laboratory 10°61. ..... .. S 70— 20 3 5L
Inorgamc Chemistry 5052, 5053 .......... R + 30 —45 30 —45
Testing Materials Laboratory 2:36........,. i W 7h 2 20— 10
Thesis Reports and Memoirs 10015, ........ 5 3 i i 50— 30
Theals: o s e e DO T YR e 96 =6 65— 0 90
General Study...... oSS oD e B Careaan 4w b 30 —30 30 — 30

Hours of exercises and preparation: 480 =2204260 480 =2754-205 480 =310+170

Fourth Year Students in X (A) who are enrolled in t.he Ordnance Unit of the Reserve
Officers Training Corps will take 10°'321 and 10°331 in place of 10'32 and 1033

*Forty Eer cent of class will take course as scheduled. Remainder will take Industrial
Chemical Laboratory 10°51 in the first and Applications of Calculus M41 in the second term.
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Chemical Engineering Practice — COURSE X-B

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

SUMMER SESSION (Following Third Year)

Chemical Engineering 10'84. . . . . .....viunrrennnrras
Industrial Chemical Laboratory 10061, ........ :
e R B A R e e v L e R Ll o
FOURTH YEAR
First Term Second Term  Third Term
LS 10 Weeks 10 Weeks 10 Weeks
Calculus, Applications of M41 .. ... ....c0vn 30 — 60
Aﬁpliefi Mechanics 2:211, , . vuviviioninoees 30— 60
Chemical Engineering 10:35 ... ......... ..o 40—55 School of Chemical
Electrical Engineering, Elements of 6'42. . ... 30 — 40 Engineering Practice
Inorganic Chemistry 5052, ..000vvvriinnnn 30 —45
General Studies, ., . ..... RS AN 30 — 30
School of Chemical Engineering Practice and
Y T R S O AN S B i P P 528 528
Hours of exercise and preparation: 480 =190 4200 528 528

Fourth Year Students in X-B who are enrolled in the Ordnance Unit of the Reserve
Officers Training Corps will take 10'351 in place of 10'35
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Sanitary Engineering — COURSE XI

First Year, Page 20, Description of Subjects of Instruction, Pages 63-150

SECOND YEAR
First Term Second Term  Third Terrn
: 10 Weeks 10 Weeks 10 We
Applied Mechanics 2:20. ., ..., OO TG i i 30 — ﬁ{)
£ e e I e s s S L 5 = 30 — 30 s s
English and History EH21, 22,23,/ /" 30 — 50 30 — 50 30 — 50
Map Reading and I‘upos;rnphmal Draw. 1'19. .. {8 T 30— 0
Mathematics M21, 22,23, ., ............... 30 — 60 30 — 60 30 — 60
Mechanism 202, v iveiieessinrrrnrnans 30 —45
Military Science MS31, 32, 33. ., ., (Ve 30— 0 30— 0 30— 0
Physics 8021, 8:022, 8023, ,......... <ves  40—050 40 — 50 40 — b0
ualitative Analysis 5101, ....... . 120—15 3 B % Y
uantitative Analysis 5121 . v Sl 50 — 10 50 — 10
urveying and Plotting 1'002, A e e e A 30 — 60 30— 0

Hours of exercises and preparation: 500 =280+220 500 =240+260 500 =2704230

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 1:08. ot tetisvatets S LR T ol MO 100 hours
Hydrographic Surveving 1'60. ... ....,, S o e b Rl L 75 hours
Plane Survevlns{ e I L i e R ] 100 hours
Railroad Fieldwork 1120, . .00 vvveinevineesvnnnnnnesssssnnns RO S e 80 hours
THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 221, 2'2212, 2:2213....,, 30 —d0 20 — 30 20— 30
Bacteriology, Elements ni T G e it s 50— 10 e it
Biology, Elements of 702, sl BQE=el0) A A N
Geology 12:301, 12'311, 12 3“1 ............ . 30—20 40— 25 30 — 30
Industrial Water Annlyuh 521. Al YT e i 30— 0 s i
Materials 1'43. .. ...... s o 50 A 4 20 — 40
Organic Chemical I..uhoratory 5 = o 95 o 60— 0
Organic Chemistry 550, .....0...0004 Teese 80—30 i - o o
Political Economy Iw‘ll B B k(b 30 — 30 30 — 30 30 — 30
Railway Drafting 1'231, 1°232. 60— 0 50— 0 ] i
Railway and lIu:m‘ny Isns,mmrmg I 21! 1215 20 —40 20— 25 iz S
Roads and Pavements 1°30. . O% X v o e 20 —20
Structures 1'412, 1'413. . ........ 20 — 40 20 —40
Testing Materials Laboratory 2°36 s - s e 20— 10
General StUAY. 0 ovaeeinaese e 30 — 30 30 —30 30 — 30

Hours of exercises and preparation: 480 =260 4220 480 =2004190 480 =250+ 230

FOURTH YEAR

First Term Sncond Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Bacteriology of Water and Sewage 7°:82. .. .. ais i 30 —10 v iR
Engineering and Hydraulic Lab. 264....... s ik 30— 30
Heat Engineering 2°461, 2'462, 21463, , ..., 30 — 60 30 — G0 30— 30
Hydraulic and Sanitary Dcm,n 1'802, 1° 503, s s 20— 0 60— 0
Hvdraalioa 110257 (i s e it 40 — 80 L1 . i Ye
I\ﬂcroscopy of Waters 7°06. ....... : e v . 20— 20
Sanitary Science and Public Health 7°56..... .. o L Nl 20— 0
Sanitary Engineering 1'771, 1°772, 1'773..... 20 —40 20 —40 40 — B0
Structural Design 1°542, T'5IR, . . ... ...... Gl T ™ 40— 0 20— 0
Structures 1'491, 1'492.,,..,.... 40 — 80 50—100 va 0.
Vital Statistics 7'58, . ... 20 —20 e i 30 s
Water Supply and Wastes tho 522, 30 — 20 o i A 53
Thesis. . . . oD v e 20— 0 100— 0
(eSS LT AR RS R Nl S er A 30— 30 e o

Hours of exercises and preparation: 480 =1804-300 480 =240+4240 480 =320+ 160
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Geology — COURSE XII

First Year, Page 20. Description of Subjects of Instruction, Pages 63-160

SECOND YEAR
First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

English and Hlstory EH21,22,23.......... 30—350 30 — 50 30 — 50
Mathematics M21, 22,23, ...... calswaes e 80=—80 30 — 60 30 — 60
Military Science Mb.il R L T T 30— 0 30— 0 30— 0
Mineralogy 12'011, 1"‘012 12'013. 60— 10 60— 10 60 — 20
Physics 8021, 8022 8028, 00 viennrernesse 40—580 40 — 50 40 — 50
ualitative Annlys:s 13300 e O RS PRl N 120 — 20 o0 (s o KN
uantitative Analysis 512, 513............ S, - 120 — 20 110 — 20

Hours of exercises and preparation: 500 =3104-190 500 =310+ 190 500 =300 + 200

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Geology 12:30, 1231, 1232, . . ..covivveenss H0—40 30 — 30 40 — 30
Gcology hconormc A A T by o 0 re At i 50 — 40
ORUARE ., ¢« v vt ivvrvannsrasans vamsasenie 2 ==40 40 — 40 40 — 40
ressing 3'23........ G ORI HGD 0 N 40 — 30 A
P'ﬂeontolngy 12°511, L e ke 30 —40 30 — 40 o on
Petrogra]i y 12'151, 12 !-:A 12'153. e B0—30 60 — 20 50 — 10
Political Economy EC31 32, 33. 30— 30 30— 30 30— 30

Thermochemistry and Chemical Equlhbnum
L e R ST TGO IO D IR O by o s aia 40 — 80
*Professional Elective. .. .. SRR aneTOs0 90—10 30 — 30 AT

Hours of exercises and preparation: 480 =200+100 480 =260 220 480 =250 4230

REQUIRED SUMMER COURSES

Burvering 1003, oo oh i senviaas R S R T T 0 P AT SO TRl 240 hours
Underground SUrveyiil 104 v iiisiis s imar aesh ss bt s § e s s eimsisin v 120 hours

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Economic Geology 12:42, X aTazae SRS S 20—20 Ta
Economic Geoplogy 12'41....... TRy . 60—30 e ) i A
Engineering Ge ‘.lwgy 12! 47 ................ 20 — 20 bl 14 ot
Field Geology 12 pvasenvsaesvensas 40==20 i o 3 574
Geological ermnﬂr l2 62 () 30 — 60 30 — 60 el e
Geologlcal Surveying 12'34 Ve e n L ey 80—40
(;eulo‘lgy of Clay, Cement and Building Stones a0 A
Geology of Coal and Petroleum 12'441. ..., 30 — 30 R ST e A
HlstoncalGeulogy B0 A censisnee 40—30 s h e 0
Hydrology 12°61........ Saieste Siieseuseien 20 —20 e e
Metallurgy 3492, 3'493.....c00cvnneiianns Yo Sy 20—20 20 — 20
Physiography 12'60 Sre e Atk | Lalk e 30 —30 5 .
Valuation of Oil Lands 12°442. ..., ....00 1. A 56 20— 20 ifs e
GeneralStudy........... ........ vty ik 30 — 30 e
b A R T I OO Ol L (L e i) 80 120
'Prnfessmnul P T e 30 70 160

Hours of exercises and preparation: 480 480 480

*Professional Electives may be chosen in Metallurgy, Mining, Physiography, Paleontol-
ogy, Advanced Mineralogy or Petrology, Geology of Coal and Petroleum.
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Naval Architecture and Marine Engineering — COURSE XIII

First Year, Page 20, Dascription of Subjects of Instruction, Page 63-150

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 220 LAAMEL i g T el | 30 — 60
English and History EH21, 22, 23 30 — 50 30 — 50 30 — 50
Forging 280 an n 60— 0
Foundry 2'82. , ¥ v 80— 0
Machine Drawmg 2'12 A i W) 60— 0 s o
Mathematics M21, 22, 23, ciees 30—60 40 — 60 30 — 60
Mechanical Lngmccrmg Druw:ng 210, 60— 0 5 4
Mechanism 200, 2'0 30 — 60 30 — 60 oA o
Military Science M"a.il 32, 33. Cieiaes 30— 0 30— 0 30— 0
Physn.s 8021, 8022, 8 026 40 — 50 40 — 50 -IU ~— 50
Ship Construction 13:31 g [ SRR
Ship Drawing 13'41
Surveying Instruments 1'01

Hours of exercises and preparation: 500 =280 4220 500 =280 +220 500 =260 +240

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weelss

Applied Mechanics 2'21, 222, 2 231 30 — 60 30 — 60 30 — 60
Engineering Laboratory 2 (}D‘i v &l o 3 40 — 20
Heat Engineering 2'40, 242 30 — 60 30 — 60 T
‘411 20—20 Na oo sk )

Machine Tool Work 2'88, 2'00 L s . 40— 0 40— 0
Naval Architecture 13011, 13012, 13:013. . 20— 30 20 —40 20 — 40
Political Economy Ecil, 32, 33. .. . .o 30—30 30 — 30 30— 30
Ship Construction 13 .}22 13323 Wit o 10— 10 20 20
Ship Drawing 13421, 15-{22 13423 ., : 60— 0 W0— 0
Vise and Bench Work 2'86 ‘ i i P ol
General Study 4 .m — 30 30— 30 30— 30

Hours of exercises and preparation: 480 =250 4230 480 =2504230 480 =280+ 200

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
plied Chemistry 5'341 20 — 20 e
Pcmca] Engineering, Elem. of 6'41, 6:42. 30 —45 30 —45
Engineering Laboratory 2'613, 2'614 20 —20 20— 20
Hydraulics 1'63 ek 2 20— 40
Machine Tool Work 2:92. ciiieeries 40— 0 Aol
Marine Engineering 13'512, 13514 o i 20 — 40
Marine Engine Design 13'522, l.i 523 o o 40— 0
Materials of Engineering 2' 302, 2'303 i i 20— 20
Naval Architecture 13 021 22,0 iivieee 20—20 30— 45
Ship Construction 13'331, 13838 00— 20 20 — 20
Ship Drawing 13'431, 13 432 13433 70— 0 50— 0

Shipyard Org. and Management 131 e s =3 a3

Steam Turbines 13'60 5o o

Thes
General Study

Hours of exercises and preparation: 480 =270+4210 480 =230 +230 480 =360+120
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Naval Architecture — COURSE XIII-A
Course for Naval Constructors

SENIOR YEAR
First Term Second Term Thlrd Term
10 Weeks 10 Weeks 0 Weeks

Alternating Currents and Alternating Current
Meohmery @8, v i toe e s s 30 — 60 4, i 5 30
Alternating Current Machinery and its Apph-

cations 6'462, 6'463 1 3 15— 30 15— 30
Business Law G84 . .. .......... ) v s i 55 20 — 40
Electrical Engineering Laboratory 872, T 2] 25 —20 25 — 20
Internal Combustion Engines 2°7572. ....... 3 R i s 20 —20
Marine Engine Design 13551, 13°552,,...., 50— 0 60 — 30 i il
Marine Engineering 13'53 . 3030 0 o4 2 o
Model Making 1845..... 2 " % fu; 30— 0
Naval Architecture 13°011, IJ 012, 13°013.. 20— 40 20 — 40 20 — 40
Political Economy Ec3l, e e 30 —30 30— 30 30 — 30
Shipyard Practice 1314, ... Fi o A £ 30 — 30
Steam Turbines 1860, .. .ocovuesrsneainaiss ot o 30 — 60 o ¢
Theory of Warship Deugn 13111, 13112,

R e A I e R o A 40 — 40 40 — 40 40 — 40
Warship DEalHIl 13 211 ‘18 ’12 131218 e 80— 0 80— 0 80— 0

480 =280+4-200 550 =3004250 560 =310 4 2560
GRADUATE YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
A SrORantieg BIGO S sl sthi 4 ey 4t L b 40 — 80
Airplane Design 860, 50 — 60 20 — 40 e
Airplane Designing 8 il

30— 0 60— 0

Business Management Ec 30 — 60

Merchant Shipbuilding 13'35 30 — 30 o1 i
Haval Architecture 13'021, 1: 20 — 40 T 20—40 3 s
Rigid Dynamies M73'2, M73'3. ...... ..... Fi AN 20 — 40 30 — 60
Struetural Design 1° iaratart bl s 30— 0 45 A
Structures 1'451, 1'452 s iaspte W20 == () 30 — 60 b Ve
lheury of \’\'.xr-.iup Dcm,n ‘18 ldl 1 1122,

C L T R T ey T e 4 4 40— 40 40 — 40
Warship Design 13'221, 13'222, 13- 22 B 80— 0 S0 —0
AU W oot rrA  ar e Lyl g i, o0 o ol 130 — 0

480 =270 4210 520 =300 4220 590 =350 + 240
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Electrochemical Engineering — COURSE XIV

First Year, Page 20. Description of Subjects of Instruction, Pages 63-150
SUMMER SESSION (FOLLOWING FIRST YEAR)
Qualitative Analysis 6'10, 190 — 30. Mechanism 2'02, 35 — 55

SECOND YEAR

First Term Second Term  Third Term

¢ 10 Weeks 10 Weeks 10 Weeks

Electrical Engineering, Principles of 6:00,... .. .. L 40 — 60
English and History %EII.'?I. e 28 s . B0—50 30 == 50 30 — 50
Lanlﬂmge‘r ........ 40— 40 40 — 40 40 — 40
Machine Tool Work 2'91, o e 20— 0 20— 0
Mathematics M21, 22, 23 30 — 60 30 — 60 30 — 60
Military Science MS31, 30— 0 30— 0 30— 0
Physics 8'021, 8'022, 8028, . ... .00cvrnreves 40 — 50 40 — 50 40 — 50
Synmitative Analysis 5121, 5131, ...,..... 90—20 90 — 20 S
ise and Bench Work 2871............... 20— 0 Sal i iR

Hours of exercises and preparation: A00 =280+4220 500 =280 4220 490 =230 4 260

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

Students credited with Elementary and {mcrmudi:llu German on entrance will take
Elementary French or, if they have had preparation, Tntermediate French.

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

THIRD YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2:20, 2:211. , .. 30 — 60 30 — 60 We

Electrochemistry, Principles of 8'80
BB0B e 40—70 30 — 60 30 — 60
Electrical Eng., Pri 40 — 60 40 — 60 40 — 60
Electrical Eng. Lab. 30— 30 20 — 20 36— 25
Heat Engineering 2'4: 3 i W 20— 10 20 — 20
Heat Measurements 8'12. . ., it s L I 30—10
Organic Chemistry 5'50. ., .. 30 —30 ! ¥ e ar
Urfnnic Chemistry Laborato o | 70— 0 Ko Y
Political Economy Ec31, 32,33, ........... 30—30 30 —30 30 — 30
Testing Materials Laboratory 2:86.......... o i) " 50 20 — 10
General Btudy . i iiiniriones e e s o i i e 30 — 30

Hours of exercises and preparation: 480 =200 4280 480 =240 +-240 480 =235 4 245
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Electrochemical Engineering — COURSE XIV — Continued

FOURTH YEAR
First Term Second Term  Third Term
1 10 Weeks 10 Weeks 10 Weeks
Applied Electrochemical Laboratory 8'87, ... .. it 70— 0 i sy
Aprlied_Elcctrnchcmiﬁtry 8'852, 8'853. . ..... 73 (15 30 — 60 10 — 50
Colloguium 803 3h b 10 —10 10 —10
Electrical Engineering, Principles of 6:041.,.. 50—70 & o G5 e
Electrical Engineering Laboratory 6:84 .. . 35—25 o 2 55 G
Electrochemical Laboratory 886........,.. 70— 0 iy ol (i
Electrochemistry IT8'82.............. 30 — 60 M iy ie s
Industrial Chemistry 10'21, 10°22. . 30— 30 30 — 30 e o
Metallography 1 5'41 = Iy i o ] 40— 20
Precision of Measurements and Thesis Reports
S e e S L 10 — 50 Ryt
s B e gl e 180— 0
R T i O Tk B A A PO T S S0 180 160
Hours of exercises and preparation: 480 480 480

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

**Time varies as to exercises and preparation.

Suggested Optional Studies:

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

5 zfgjgecérgggemlslry 111 8'83. Physical Materials 841, Photo-Chemistry 8'84. Electricity
Electrical Engineering 6'04 (in place of 6'041), 6'05, 6:06 and Professional Options.
Chemical Engineering 10°31, 10'32, 10°33. .
Assaying and Metallurgy 3'32, and other courses in metallurgy by arrangement with

Department.

Industrial Chemical Laboratory 10'51 (may also be taken in summer),
Hydraulics 1°65, 1'60; Proximate Technical Analysis 530; Colloidal Chemistry 5'69;

Heat Measurements 8'14,
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Engineering Administration — COURSE XV
First Year, Page 20. Description of Subjects of Instruction, Pages 63-160
OPTION 1. Civil Engineering

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 \'\ eeks 10 Weeks
Accounting Ec50. srissrasseerrney  40—250 o
Applied Mechanics 2'20 vk ai it 30 —ﬁO
Astronomy 1'12, ¥ S W 30 — 30
Descnguve Geumetry ‘D201 45— 0 i A5
English and History FH21 28 s e £ 30 — 50 30 — 50
Mathematics M21, 22, 3 30 — 60 30 — 60
Mechanism 2'02 2 . o
Military Science MS31, 32, 33 ATl 30— 0 30— 0
Physics 8'021, 8'022, 8023 4 5 40 — 50 40 — 50
Political Fccmomy Ee22,23. .., e v 30 — 30 30 — 30
Spherical Trigonometry 1°11 iy ) 10 — 20 - M
Surveying and Plotting 1'005, 1'006 4 b 20 — 40 40 — 20

Hours of exercises and preparation: 500 =245+255 500 =220+4280 500 =230 +270

REQUIRED SUMMER COURSES AT CAMP TFCHNOLOGY

Geodetic and Topographic Surveying 1'08 +vvv 100 hours
Hydrographic Surveying 1'6 75 hours
Plane Surveying 1'07 100 hours
Railroad Field i 80 hour 8

THIRD YEAR* (See page 62)

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'21, 2' 2”1 312218, 30 — 60 20 — 30 20— 30
Banking Ec37 30 — 50 ik T i oL
Business Management Ec70., it el & o) e 30 —45
Electrical Engineering, Elements of 6 40, 30— 40 5 ot o0 a
Electrical Engincering Laburdlory 686, o - ) ix 20— 30
English E32. ) 4, e 23 30 — 60 A o
Heat Eng:nee"vm. 2 Iﬂl 04 ik DO 30 — 60 30 — 60 30 — 30
Industrial Organization Ec56, 57. crevess  30—060 30 — 60
Materials 1'4 o o3 o 4 20 — 40
Railway and nghwny Engmccrmg 1°214, 1'215 20— 40 20 — 30 o
Report Writin, y el R o 30 — 30
Securities and %nvestmcnts Ec38. e o 30 — 40
Statistics Ec65 A bl oy 30 — 20 N S
v 40 — 75

Hours of exercises and preparation: 480 = 17(]4- 310 480 =100 4290 480 =100+ 290

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Business Law Ec60, 61, 62 21 40 20 — 40 20 — 40
Business Management Ec71, 72, 73......... 30 — 60 20—25
Cost Accounting Ec51 Ak AR i 40 —70 A ah
Engineering and Hydraulic Lab. 2:64. Sl o NG e 30 — 30
Foundations 1'48 A e " 15
Hydraulic I"nglm.enng 1°68 o s ik P 30 — 60
Hydraulics 1'62. . e o5
Industrial Relations Ec6. P e ) [ * 30 — 45
Railway and Highway hnmnccrn‘ls,r I ‘94 th iy
Sanitary Science and Public He.nlt‘l AN i o Y 20— 0
Structural Design 1'542, 1'543. o B =R I 40— 0 20— 0
Structures 1°401, 1492, 40 — 80 50—100 i oy
Testing Materials Lahor'\tor} 236 o i 20—10 i o

Thesis o e Jn i 110

Hours of exercises and preparation: 480 =1704+310 480 =2004280 480 =280+ 200
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Engineering Administration — COURSE XV — Continued
OPTION 2. Mechanical and Electrical Engineering
SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Accolinting Ee80 uvy v s s s aiiva il in G o T v 40— 50
Applied Mechanics 2'20. .. ...ccovviiiuiini el Fa P, 30 — 60
English and History LH21 A28 30 — 50 30 — 50 30 — 50
Machine Drawing 2'12. AL R AL 60— 0 A0 L
Mathematics M2l gran 30 — 60 30 — 60 30 — 60
Mechanical Engmeenng Drawmg 210, 2113, 60— 0 W 30— 0
Mechanism 2'00, 201, s e o ==00 30 — 60 o o
Military Science MS31, 32, 33 venevss OQ== 0 30— 0 30— 0
Physics 8021, 8022, 802.......‘...‘...... 40 — 50 40 — 50 40— 50
Political hconomy Ec22. i S AT veee. 30—30 30 — 30 ol 4

Hours of exercises and preparation: 500 =2504-250 500 =250 4-250 500 =230+ 270
REQUIRED SUMMER COURSES

Mechanical Laboratory 2'06. ...... I e vons 16—10
BT BT S o iy s 0 1 Bk b 0 L AT IOV ) i b0 60—15
THIRD YEAR* (See page 62)

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'21, 2'22, 223..,..,... 30— 60 30 — 60 30 — 50
Banking EeB7. .. cvenvscanssnns v sissiveee B0 =80 o e e L
Business Management Ec70. T L i o o 30 —45
Electrical Engineering, Elements of 641..... A o & i 30 — 45
Engineering Laboratory 2602, 2603........ .. ol 20— 10 20—10
e d L L R e e A e A R Tl e LR i A i 30 — ﬁ? e
. s 240, B A8 ianiea e 30 — 30 — 6 .. e
L Tt = N = S
v draulics 1t 0d s e TR e i sl et lors IR B L 30— 60
Industrial Organization Ec56, 57........... 30 — 60 30 — 60 o e
Machine Tool Work 2'07. . ...cvvvvrnnsenss 30— 0 it o i AE
Materials of Enillneermg ¢k L D R e b o o b 20 —40
Report Writing E33. . ............. veseees 30—30 . o L o
Securities and Investments Ec38. . ... .. ... vk i £ o 30 — 40
1T T T e e e P i 30 —20

Hours of exercises and preparation: 480 =200+4280 480 =100+200 480 =190 4290
FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Business Law Ec60, 61,62, .......000000044 20— 40 20 — 40 20— 40
Business Management bc?l 72,78......... 80—00 30 — 60 20— 25
Central Stations 6:231.........,. o) - o il 30 —60
Cost Accounting Eeb1.........., i i 40 —70 $E T
Electrical Engineering, Elements of 642 30 — 45 353 (s e e
Electrical Engineering Laboratory 6:85....., SN TS o i 30 — 40
Electrical Transmission and D:strlhutmn of
Energy 6'44........ ARG <53 30 —45 e
Engineering Laboratory J l'lll 2 b..’l ........ 40 — 40 20 — 10 o 55
Engineering Electives. .....o0vivriianrnens = s 40— 0
General Engineering Lectures AGI I fon e 10— 5
Hydraulic Engineering 1'68. .. ....c.00vevns 30 — 45 o - hodrhl 2L
Industrial Relations Ec46. ., ., A s i " - o 30 — 45
Machine Design 2'704, 2711, ...... HorAd T 60 — 10 60— 0 Ao
Testing Materials Laboratory BAOT iy . 20—10 i S i hie
AT A R R T T ATV T (I Tt I I (i T e ey 140

Hours of exercises and preparation: 480 =2304-250 480 =250+230 480 =2704210

Students enrolled in the Ordnance Unit of the Reserve Officers l‘r.nnmg Corps will in
the third term of the third year register for MS343 (10 — 0) and for 2'232 instead of 2'23
as above scheduled.
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Engineering Administration — COURSE XV — Continued
OPTION 8. Chemical Engineering

SUMMER SESSION (FOLLOWING FIRST YEAR)
Qualitative Analysis 6°'10, 210 — 30

SECOND YEAR

First Term Second Term  Third Term
i 10 Weeks 10 Weeks 10 Weeks
Accounting Ee50. . ............. oe ¢ A oy
English and History EH21, 22,23, .......,. 30 — 50 30 — 50
Language........ 30 — 30 30 — 30
Mathematics M21, 30 — 60 30 — 60
Mechanism 2'02 ¥ S e is e
Military Science MS31, 82, 3: T 30— 0 30— 0
Physics 8021, 8022, 8023, ., O O LM 5 5770 40 — 50 40 — 50
Political Economy Ec22, 23, .. .....00000044 5 o 30 — 30 30 — 30
Quantitative Analysis 6'121, 5'131..,..,., 7, 80 —10 80~—10
Hours of exercises and preparation: 500 =2304-270 500 =270+230 500 =270+ 230
THIRD YEAR*
First Term Second TermThird Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanies 2:20. . ... rale w30 A 30— 60
king Ec37...,,, Facaton 30 — 50 Fal an
Business Management Ec70 5 i G 30-—45
Electrical Engineering, Elements of v iy | ek 30—45
L e I L s B b 30 — 60 i S
Heat Engineering 2'471, 2'472, 247, 30 — 60 30 — 60 30 — 30
Industrial Chemistry 10°21, 1022, 10¢ 30 — 30 30 — 30 30—35
Industrial Organization Ecd6, 57....... i 30 — 60 A s
Organic Chemical Laboratory 5 564 40— 0 aa) o
Organic Chemistry 550, ....,.. 40— 30 i s
Report Writing E33., . ., .. AT (e o 30— 30 . o)
Statistios EcO5. \ . oivverivnin,. ok 30— 20 e .
Thermochemistry and Ch. Equil. 568 Sl A ik 40—175

Hours of exercises and preparation:

480 =250 4230 480 =220+260 480 =190 4290

FOURTH YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'211.,...... LSRR AT . 30—060 & g e e
Business Law Ec60, 61,62, ................ 20 — 40 20— 40 20 —40
Business Management Ec71, 72, 73. . ....... 30 — 60 30 — B0 20—25
Chemical Engineering 10'361, 10°362........, 30—30 30— 30 i i
Cost Accounting Echl. . ... vovvvnnnn.. (et R 5 40—70 s ole
Electrical Engineering, Elements of 642,,,., 80—40 e o Lo
Electrical Engineering Laboratory 6'85. .. ... s . 30 — 40 N 1
Engineering Laboratory 2604, ... .......... i o A e 60 — 30
Industrial Chemical Laboratory 10051, ... . . 90—20 A i3y
Industrial Relations Ec46..... ..., s Y (i o o 30 —45
Securities and Investments Ec88,....... e il ¥ 30— 40
Testing Materials Laboratory 2'36...,..,,. v 20— 10 TA
ITHESEY . eiin s il ke T Al e 20 140
Vise, Bench, Machine Tool Work 2'05...... 40— 0 v e
Hours of exercisc and preparation: 480 =230+4250 480=230+250 480 =300+ 180

Students enrolled for Ordnance Unit of the Reserve Officers Training Co:
30 hours on Ordnance problems in the second term of the fourth year.

are in addition to the regular schedule,

iy

s will be given
hese 30 hours

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




DESCRIPTION OF COURSES AND SUBJECTS

CIVIL. AND SANITARY ENGINEERING

The instruction in Civil and Sanitary Engineering is given by means
of lectures and recitations, and by practice in the field, the drafting-room
and the laboratory. The strictly professional work begins in the second
year and includes a thorough classroom course in surveying, followed by
field practice in the use of surveying instruments and by drafting-room
work consisting of computations and the preparation and interpretation
of maps and profiles. This work is preliminary to an extensive summer
course in which thorough training is given in surveying and in railroad
field work. Students in civil engineering also take astronomy, geodesy
and a brief course in graphic statics during this year, while the sanitary
engineers have extended courses in qualitative and quantitative analysis;
students in both courses also begin applied mechanics during this year.

In the third year the chief professional subjects for the civil engineers
are railway and highway engineering and the theory of structures; students
in both courses also complete during this year their formal instruction in
applied mechanics and in materials. The sanitary engineers continue chem-
istry and begin subjects of biology and bacteriology, while the civil engi-
neers are given a course of considerable length in electrical engineering.
Students taking the hydro-electric option take a slightly different course
in the third year from the other civil engineering students. In the fourth
year the work is almost entirely professional and leads the student into
various branches of engineering. The work of this year is divided into
three distinct options: (1) hydraulic engineering, (2) transportation engi-
neering, (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 supplics, irrigation, sewage and its
disposal, and the development of water power. Option 2 is divided into
two parts, permitting the student to give special attention to either railway
transportation or highway transportation. Option 3 deals in considerable
detail with the problems that arise in hydro-electric developments.

In all this work the object is to enable the student to apply intelli-
gently to practical problems the principles that he has studied; to give
power, to avoid rule-of-thumb methods, and to train the students to have
courage and self-reliance in solving the problems that the engineer has
to meet.

1'001. Surveying and Plotting. Given in the summer between the
second and third years, covers the same ground as the following subject
somewhat more briefly. Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol I.

1'002, 1003, 1'006, 1'008. Surveying and Plotting. A thorough
classroom drill in the principles of surveying given in the second term;
followed in the third term by fieldwork, accompanied by computations
and the making of scaled drawings, profiles and contour maps, and the
study of their application to the solution of engineering problems. Text-
book: Breed and Hosmer's Principles and Practice of Surveying, Vol. I.

1'01. Surveying Instruments. Illustrates the use of the common
forms of surveying instruments,

63
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1'02, 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 mu ret survcymg field notes are made,

E Surveying. Given in the suinmer between the second and third
ears, it consists of 240 hours, lectures, recitations, drafting and ficldwork.
he fieldwork consists of plane, topographic and elementary railroad

surveying. Plans and maps will be made in the drafting-room from notes
taken in the field, Textbook: Breed and Hosmer's Principles and Practice
of Surveying, Vol. I,

1'04. Underground Surveying. This course of 120 hours, lectures,
recitations, fieldwork and drafting immediately follows 103, The
fieldwork consists of mine surveying. The drafting-room work includes
computations from original field notes and the drafting of mine plans.
Textbook: Breed and Hosmer's Principles and Practice of Surveying, Vol. 1.

1'06. Surveying. At Camp Technology. It consists of 355 hours, lec-
tures, recitations, fieldwork and drafting. The fieldwork consists of plane,
topographic, hydrographic and elementary suryeying. Plans and maps will
be made in the drafting-room from notes taken in the field,

This subject satisfics the requirements in surveying for students in
Courses II, IVy, VI and XV,. It will not be accepted in place of the work
in surveying for students in Courses 1, IX-B, XI and XV,

It will not be given unless eight or more students apply, and is
open to all students having the necessary preparation. Textbook: Breed
end Hosmer's Principles and Practice of Surveying, Vols. I and I1,

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

1'08. Geodetic and Topographic Surveying. At Camp Technology.
Given in the summer between the second and third years; it consists of
lectures, fieldworlk, computations, and drafting. The fieldwork consists of
the making of topographic surveys with the transit including triangula-
tion and stadia surveying; the making of large and small scale maps with
the plane table; the use of the sextant in hydrographic surveys; the use
of the traverse plane table in making road traverses for small scale maps.
It also includes trigonometric and barometric leveling. The work in the
drafting-room consists of making the computations and drawings necessary
to interpret the results of the field observations. Textbook: Breed and
Hosmer's Principles and Practice of Surveving, Vol. I1.

1'09. Geodetic Surveying. At Camp Technology. Given in the
summer between third and fourth years; it covers three weeks of field
and office work, This work consists of the measurement of a base line;
triangulation with repeating and with direction instrument; precise and
trigonometrie leveling; observations for time, latitude and longitude with
astronomical transit; and magnetic observations for declination, dip and
intensity. (Elective for a limited number of students in Course I who have
satisfactorily completed the third year.)

‘11, Spherical Trigonometry. Demonstration and application of
the formulas required for the solution of right and of oblique spherical
triangles. Textbook: Crockett, Plane and Spherical Trigonomelry,
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1'12. Aswonomy. Supplements Surveying 1002 and 1'003 or
1'005 and 1'006 and the subject is therefore treated from the standpoint
of the engineer. The fieldwork is given at Camp Technology and includes
the determination of latitude, longitude, time and azimuth with the
engineer's transit. Textbook: Hosmer's Practical Astronomy.

1'18, Geodesy. The methods of conducting a geodetic survey
are discussed in detail, and the theory of the figure of the earth and the
methods of determining it, both by arc measurements and by gravity
observations, are briefly considercd. Textbook: Hosmer's Geodecy.

1'14. Geodesy. The theory of higher geodesy, gravity measure-
ments, astronomical observations, and the application of least squares
to geodetic measurements. The principal part of the ficldwork correspond-
ing with this subject is given in course 1'09, Geodetic Surveying,
offered at Camp Technology. Textbooks: Helmert's Hiheren Geodisie,
Jordan's Handbuch der Vermessungskunde and Clarke's Geodesy.

1'16. Navigation. Such theory and practice of navigation as is
required for examination for officers’ licenses, and includes (1) use of
compass, leg and chart, (2) piloting, (3) dead-reckcuing, (4) Mercator
and Great-circle sailing, (5) observations for latitude, longitude and
azimuth, and (6) Sumner’s Method. Practice is given in adjusting the
compass for error of deviation and in making sextant observations, Text-
book: Bowditch's Navigator.

1'19, Map Reading and Topographical Drawing. A study of the
different conventional signs employed in making topographical maps.
Each student is required to make a number of plates, and to become
reasonably proficient in the preparation of such maps. Particular attention
is given to the reading of contour maps, and the solution of problems
relating thereto,

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

1'211, 1°212, 1'214, 1'216. Railway and Hiphway Engineering.
A thorough study of curves and earthwork, The first term is devoted to the
mathematics of curves with applications to the location of railways, high-
ways, sewers, pipe lines, etc, The second term is devoted principally to
the methods of staking out and computing earthworlk and masonry and to
spirals, Y and connecting tracks. Recitation work predominates, par-
ticularly in the first term, and many problems are assigned for solution
outside and in the classroom. The applications of this subject are further
developed by subject 1'231, 1'232. So much of this subject as relates
specifically to railways (twenty hours' class work in all) is omitted by
students in Courses I, XI, XV,, Texthooks: Allen's Railroad Curves and
Earthwork; Allen's Field and Office Tables.

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

1'262, 1'263. Railway Engineering. The subjects treated include:
maintenance of way and structures; yards and stations; interlocking
and block signals; rolling stock, including tractive eftort of locomotives,
and mechanics and operation of brakes; the economics of railway engineer-
ing, with a critical study of train resistance, tonnage rating and the influ-
ence of grade, distance, curvature and rise and fall on operating costs;
I. C. C. accounting and public regulation. The object is to give the student
a comprehensive knowledge of railway engineering, The solution of prob-
len on signals, tractive effort, brakes, economics and railway accounting
is required. Textbooks: Willard's Maintenance of Way and Structures;
Neostyled Notes on Ratiway Signaling and on Economics of Railway
Engineering.

1'262, 1'263. Railway Design. Drafting-room courses, including
problems in railway location; the proportioning of culverts and water-
ways; the complete computation and detailed design of a division
yard, including a locomotive terminal; and other practical railway prob-
lems involving the application of the principles taught in subjects 1°211,
1:212, 1252 and 1:253.

1:271, 1'272, 1'278. Railway Engineering. A continuation of 1°253
and 1'268. Special attention is given to the design and operation of freight
and passenger yards and terminals, locomotive terminals, coal handling;
railroad electrification; electric railways., The principles of railway account-
ing, rates and public regulation and control are thoroughly discussed.
Students in this subject will make individual investigations and reports
upon problems involving railway operation, economics and finances.
This subject will only be given at the option of professor in charge, Text-
books: Droege's Passenger Terminals and Trains; Droege's Freight Terminals
and Trains; Byer's Economics of Railway Operation; Reports of the American
Railway Engineering Association, and various other reports and periodicals.

1281, 1'282, 1'283. Railway Design. A continuation of 1'263
and closely correlated with 1°271, 1°272, 1°273. It includes the
design of freight, passenger and locomotive terminals; grade crossing
elimination; handling of traffic during construction, and cost estimates.
This subject will only be given at the option of the professor in charge.

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

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

1'82. Highway Transportation. Discussion, recitations and prob-
lems on relation of highway to railroad transportation, highway legislation,
traffic surveys, layout and construction of roads, tvpes of motor vehicles,
loads, pavement and grade resistances, economics of motor transport
and economics of highway location. Textbook: Neostyled notes on High-
way Transportavion.

1'33. Highway Design. A design for an improvement of an existing
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road by substitution of improved alignment, grades and new pavement
suitable for assumed traffic.

1'89. Graphic Statics. Graphical methods of dealing with forces
and reactions, and of determining stresses in simple trussed structures.
Textbook: Wolfe's Graphical Analysis.

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.

1'412, 1'418. Theory of Structures. Similar to subject 1'40. Text-
book: Spafford's Theory of Structures.

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

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

1461, 1'462. Theory of Structures. Arranged for naval con-
structors. It is intended to give some familiarity with problems met
by structural engincers and the usual methods employed by them in
computing and designing structures. The subject matter includes the use
of influence lines, the determination of moments and shears due to moving
loads, the design of plate girders, simple trusses, columns, portals, and a
brief discussion of methods employed in the calculation of indeterminate
structures, Textbook: Spofford's Theory of Structures.

1'48. Foundations. A study of the methods of constructing founda-
tions for bridges, buildings and other structures, Textbook: Jacoby and
Davis' Foundations,

1'491, 1'492, 1'493, Theory of Structures. An extended course, in
continuation of 140 and 1413, It treats of the computation and
design of structures of wood, steel and masonry, by analytical and by
graphical methods. The subjects considered are; roof and bridge trusses
of various forms; trestles; earth-pressure; retaining walls; masonry dams;
arches of metal, stone and concrete; and the theory of reinforced concrete
design, The object is to train the student thoroughly in the application
of the principles of mechanics to the design of the more common engineering
structures. Textbook: Spofferd's Theory of Structures,

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

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

1:5631, 1°632, 1'633. Bridge Design. Shows the student the relations
of the theory of structures to engineering practice through the preparation
of designs and drawings for a plate girder railway bridge, a wooden roof
truss, several reinforced concrete structures and a riveted steel truss
highway bridge. Emphasisis laid on the development of careful, systematic
and practical habits of computation.

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

1'642, 1'643. Structural Design. A drafting-room subject similar in
character to 1'531, 1'532, 1'533, but much shorter, and giving only
an outline of the subject.
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1'662, 1'668, Structural Design, Advanced. Devoted chiefly to
the design of arches of steel and reinforced concrete, Special problems
may bo takon by competent students.

1'662, 1'663. Advanced Structures, Some of the subjects
Consulcrod are arch bridges of steel and reinforced concrete, space frame-
work, frameworks of high buildings, trusses of complicated types, and,
in general, the entire subject of statically indeterminate structures. Text-
books: Mimeographed notes prepared by Professor Spofford; textbooks by
varionus American and German authors; Monographs and Professional
Papers.

P1‘57. Secondary Stresses. Theory of secondary stresses including
the computation of such stresses in a truss. Textbook: Johnson, Bryan
and Turneaure's ‘' Modern Framed Structures,” Part I1,

1'68. Reinforced Concrete Design. Study of the theoretical and prac-
tical principles involved in the design of structures of reinforced concrete.
The problems considered are chiefly 1]1()&(. arising in the construction of
buildings, Textbook: Concrete Engineers’ Handbook, Hool and Johnson.

1°60. Hydrographic Surveying. Given at Cump Technology in the
summer between the second and third years; it consists of lectures, field-
work, computations and drafting, (a) Stream Gaging, — Designed to
ingtruct the students in the principles underlying the art of measuring the
flow of water in open channels, The equipment of the Camp includes a
complete gaging station on a nearby stream, where each student is given
opportunity to make several complete measurements and is instructed
in the use of various current meters. (b) Soundings. — On Gardner's Lake,
the student is instructed in the method of making soundings, and
practices the use of the sextant and the transit in locating them, In the
drafting-room a portion of the data thus secured is plotted. Textbook
(for Stream Gaging only): Hoyl and Grover, River Discharge.

! Theoretical Hydraulics. Similar to course 1'64 as far as
subject matter treated, with less time spent on the various portions.

1'62. Theoretical Hydraulics. Principles of hydrostatic and hydro-
dynamic pressure; the measurement of flowing water by orifices, nozzles
and weirs; flow through pipes and open channels; losses from friction and
other sources; and other related topics. Textbook: Russell's Hydraulics,

1'63. Theoretical Hydraulics. Selected portions of 1'62. Textbook:
Russell's Hydraulics.

1'64. Theoretical Hydraulics. Selected portions of 1'62. Textbook:
Russell's Hydraulics,

1'65, 1'661, 1'662. Theoretical Hydraulics., Covers the principles of
hydrostatics; of the measurement of flowing water by orifices, nozzles, and
weirs; of flow through pipes and open channels; and of the theory of
hydraulic turbines and impulse wheels, Textbooks: Russell's Hydraulics;
Daugherty's Hydraulic Turbines.

1'66. Advanced Hydraulics. 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 problems arising in water-supply and water-power engineering
and subjects which are only fundamentally treated in 1'62 are further
elaborated and discussed. The outside preparation includes a certain
amount of reference study in addition to the usual problems.

1'68. Hydraulic Engineering. Essentially a course in water power
engineering, including a study of practice in regard to the construction
and selection of hydraulic turbines and impulse wheels, the study of
hydrology, effect of storage and pondage, estimates of available power,
the important features of hydro-electric developments and their general
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arrangements, Textbooks: Daugherty's Hydraulic Turbines; Barrows'
Notes on Water Power Engineering.

1'89. Water Power Engineering. (a) The theory of hydraulic tur-
bines and impulse wheels and its practical application to their construction,
their selection and testing, followed by (b) the study of certain features of
hydrology including precipitation, run-off and methods of analyzing and
using stream flow records with special reference to estimates of available
water power. Textbook: Barrows' Notes on Waler Power Engineering.

1'70. Water Power Engineering, (a) A continuation of the study
of hydrology and stream flow as affecting the design of water-power plants,
including methods for estimating flood flows and studies of the effect of
water storage and pondage, followed by (b) a study of the principles and
practice relating to the layout and main features of hvdro-electric develop-
ments, including the dam, waterways, power house and tail race, Text-
book: Barrows' Notes on Water Power Engineering.

1'71. Water Power Engineering, A continuation of 170, accom-
panied by drafting room exercises, consisting of computations, reports
and problems of design relating to hydro-electric developments. Text-
book: Barrows' Notes on Water Power Engineering,

1:731, 1732, 1'733. Water Power Engineering. A continuation of
1'69, 1'70 and 1'71, and includes, with 1'821, 1':822, 1°823, detailed studies
and designs for some water power project.

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

1'761, 1'762, 1'763. Hydraulic and Sanitary Engineering. Deals
with the major features of design and practice in certain branches of
hydraulic and sanitary enginecering, and the applications of hydraulics
thereto, It is subdivided into: 1'751, sewerage and sewage disposal;
1'752, public water supplies; 1°753, irrigation and water power with
especial attention to the hydraulic principles involved in impulse water
wheels and hydraulic turbines. Textbooks: Metcalf and Eddy's Sewer-
age and Sewage Disposal; Flynn, Weston and Bogert's Walerworks Hand-
book; Daugherty's Hydraulic Turbines.

771, 1'772, 1°773. Sanitary Eng'meering Is devoted to the
general principles of sanitary engineering, with especial attention to
sewage disposal, sewerage, aud water supply. The year's work is
subdivided into: 1'771, sewage disposal; 1'772, sewerage; 1'773, public
water supplies. Textbooks: Kinnicult, Winslow and Prait's S'ewage Dis-
posal; ﬂ}erm!f and Eddy's American .Se‘wc’rage Practice, Vol. I; Flynn,
chs.fm: and Bogert's Walerworks Handbook,

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

1'802, 1'803. Hydraulic and Sanitary Design. More extended than
179, and mcludcq additional problems, such as a design for a cross-section
of a large trunk sewer, a high masonry dam, or other structures required
in connection with water supply or sewage disposal.

1'811, 1'812. Engineering of Water and Sewage Purification. Deals
with the engineering features of existing works for the disposal and treat-
ment of sewage and the purification of public water supplies, such as
Ouéfagi’ sewage reservoirs, screens, settling tanks and filters. Not offered
1923-24.

1821, 1'822, 1'823. Water Power Design. Supplements 1°731,
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1732, 1'733 and is devoted to the design of works connected with water
power development,

1'831, 1'6382, 1'633. Sanitary Design. Supplements 1'811, 1'812, and
is devoted to the design of works connected with the treatment of sewage
or the purification of public water supplies, Not offered 1923-24.

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, Electrical, Chemical,
Electrochemical, Architectu ul and Mining Engineering, and Naval
Architecture and Marine Engineering,

The course in Mechanical Engineering aims first to give the student
a thorough training in the fundamentals of physics, mathematics, and
applied mechanics; then by means of lectures, laboratory work and draw-
ing room work in his different professional subjects, to familiarize him
with the various problems with which the mechanical engineer has to deal.
Heis also given training in the mechanic arts sufficient to make him familiar
with the use of shop tools, foundry practice, pattern work and forging,
such knowledge being essential to the successful designer of machinery,

A considerable portion of time is devoted to non-professional work
in English, history, economics and allied subjects, extending through the
entire course.

The work in mechanism, supplemented by a course in mechanical
engineering drawing, includes the study of linkages, cams, gear teeth and
valve gears of steam engines; followed by a more advanced course in the
third year on the mechanisms of machine tool and automatic machinery.

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

The course in heat engineering covers thermodynamics, steam engines,
turbines, boilers, gas engines, gas producers, heat transmission, refrigeration
and power station accessories. A thorough course in theoretical hydraulics
is followed by a course in hydraulic engineering in which both the estimation
and utilization of hydraulic power are discussed. The courses in heat
engineering and hydraulics are supplemented by engineering laboratory
work extending through the latter half of the third year and through
two terms of the fourth year. The work is planned to follow the classroom
work and thereby assist the student in getting a better grasp of the sub-
jects taught. The laboratories are equipped to provide for an extended
series of experiments on steam and its properties, steam engines, turbines,
compressed air, gas and oil engines, gas producers, refrigerating machinery,
hydraulics, pumps, water wheels and turbines, devices for the mechanical
transmission of power, transmission and absorption dynamometers. The
main power plant of the Institute is available for compleie power plant tests,
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The instruction in mechanic arts aims to give a systematic training
in the typical operations to be performed with the different tools and
appliances used in the foundry, in the forge shop, in the machine shop
and in wood working. The student is taught how to sharpen and to adjust
all edge tools used, also the proper speeds, cutting angles and feeds for the
various materials worked, In order to make a student familiar in as short
a time as possible with the different operations and with the different
methods used in any branch of the work, every problem given him is so
chosen as to bring in each time one or more new operations,

The instruction is mainly by lecture, each new operation being
described and discussed just before the work is to be undertaken; notes
and textbooks are also used. Supplementary illustrated lectures are given
in connection with many of the courses descriptive of industrial appliances
and methods of production used in large establishments.

The professional work of the fourth year includes courses in machine
design, power plant design, refrigeration, internal combustion engines;
the design and equipment of a manufacturing plant including a study of
structural details and heating and ventilating equipment and problems
in financing and the management of such an establishment; courses in
dynamics of machinery and mechanics of engineering which involve the
application of the principles of mechanics in more advanced engineering
problems.

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

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

200, Mechanism. A systematic study of the forms and motions
of various mechanisms occurring in machines, independently of their
strength, such us rolling cylinders and cones, belting, screws, cams, and
wheel trains and the design of gear teeth. Textbook: FElements of
Mechanism, Schwamb, Merrill and James.

2'01. Mechanism. A continuation of 2'00 covering linkages, and
the theory and practice of designing valve gears for steam engines.
Textbooks: Elements of Mechanism, Schwamb, Merrill and James; Mech-
anism of Steam Engines, James and Dole,

2'02. Mechanism. Partsof 2°00 and 2'01, not including valve gears.
Textbook: Elements of Mechanism, Schwamb, Merrill and James.

2'06. Mechanism of Machines. Supplements the work in pure
mechanism. The discussion is intended to familiarize the student with
the practical applications of mechanical movements to various classes of
machinery, such as, machine tools, textile machinery, shoe machinery, etc.
The practical advantages and disadvantages of the different mechanisms
are taken up, together with such details as methods of reducing friction,
providing for wear, ete, Texthook: Nofes and Lithographs, Mechanical
Engineering Department,

2'06. Design of Automatic Machinery. A continuation of the
course in Automatic Machinery, the discussions including more complex
mechanisms and the design of an automatic machine.

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

2'1{ Mechanical Engineering Drawing. Drafting-room exercises,
devoted to work supplementary to the course in Mechanism, including the
solution of problems dealing with velocities, accelerations, and forces in
various linkages, the design of gear teeth and in investigating, by means
of drafting board constructions, the operation of certain types of valve
gears for steam engines, Textbook: Working Drawings of Machinery,
James and Mackenzie,

2:'113. Mechanical Engineering Drawing. Drafting-room exercises
similar to 2'11 with the problems adapted to the needs of students in
Course XV, Textbook: Working Drawings of Machinery, James and
Mackenzie,

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

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

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

2'20. 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 arcas and solids; principal axes
and principal moments of inertia in two dimensions only. Textbook:
Applied Mechanics Vol, I, Fuller and Johnston.

2:202. Applied Mechanics (Statics and Kinetics). Resolution and
composition of forces by analytical and graphical methods; the laws of
equilibrium of force systems with their application in determining the
reactions at the supports and the stresses in various types of frames; the
analysis of distributed forces; determination of centers of gravity, moments
and products of inertia and radii of gyration of plane areas and solids;
principal axes and principal moments of inertia in two dimensions only;
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: A pplied Mechanics, Vol. I,
Fuller and Johnston,

2'203. Applied Mechanics (Statics and Kinetics). Application of the
principles of statics and kinetics covering 2'20 and a portion of 221,
The subject is arranged especially for and restricted to students in course
VI-A. Textbook: A pplied Mechanics Vol, I, Fuller and Johnston.

2'204. Applied Mechanics (Statics). An elementary course including
the principles of statics, center of gravity, moment of inertia, especially
adapted to che needs of students in course IV, and is open to students in
this course only, Texthoolk: 4 pplied Mechanics, Vol, I, Fuller and Johnston.,

2'21. Applied Mechanics (Kinetics — Strength of Materials),
Principles of kinetics of solid bodies with applications in cases involving
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motion in a plane, including the application of the principles of momentum
and kinetic energy and the determination of work and power. The latter
part of the subject is devoted to a discussion of the physical properties of
materials; the components of stress and strain in bodies subjected to
tension, compression and shear and the relations between stress and strain
in various cases. Texthook: Applied Mechanies, Vol II, Fuller and
Johnston,

2'211, Applied Mechanics (Strength of Materials), Physical proper-

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

2'212. Applied Mechanics (Strength of Materials). A discussion of
the physical properties of materials, fundamental relations between the
components of stress and strain in bodies subjected to uniform stress or to
uniformly varying stresses; application of these principles in the common
theory of bending with a study of shearing forces, bending moments, the
distribution of normal and shearing stresses; the equation of the elastic
curve and the determination of slopes and deflections in beams; and the
stresses due to combinations of bending and axial loads. Textbook:
Applied Mechanics, Vol. 11, Fuller and Johnston.

2'213. Applied Mechanics (Strength of Materials). Abridgment of
2212, Textbook: Applied Mechanics, Vol, 11, Fuller and Johnston.

2'214. Applied Mechanics (Strength of Materials). A study of the
strength of materials covering a portion of the work given in 2'211 and is
especially adapted to the needs of the students in course IV,. Texthook:
Applied Mechanics, Vol. 11, Fuller and Johnston.

2'216. Applied Mechanics (Strength of Materials). Devoted to the
study of the strength of materials and is similar to 2:214. Textbool:
Appﬁed Mechanics, Vol. II, Fuller and Johnston.

222, Applied Mechanics (Strength of Materials). Common theory
of bending, including shearing forces, bending moments, the distribution
of normal and shearing stresses, the equation of the elastic curve and the
determination of slopes and deflections in beams; stresses due to a combi-
nation of bending and axial loads; the theory of columns, and the methods
of determining the strength of columns under working conditions; the
stresses and deformation in shafting and bars subjected to torsion, Text-
book: A pplied Mechanics, Vol. I1, Fuller and Johnston.

2:2212, 2'2213. Applied Mechanics (Strength of Materials). Similar
to 2°22, especially adapted to the needs of students in course I, Textbook:
Applied Mechanies, Vol. II, Fuller and Johnston.

'222, Applied Mechanics (Strength of Materials). A continuation
of 2°21, including theorics for determining the strength of columns, the
torsion theory and the methods of obtaining the stresses and deformation
in shafting and bars subjected to torsion; the three moment theorem with
applications; and the application of graphical methods in the solution
(}f roblems in statics. Textboolk: A pplied Mechanics, Vol. II, Fuller and

ohnston.

2:223. Applied Mechanics (Strength of Materials). A continuation
of 2'213 and covers a portion of 2°'222. Textbook: A pplied Mechanics, Vol.
I1, Fuller and Johnston,

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

2'226. Applied Mechanics (Strength of Materials, Graphical Statics).
A continuation of 2'215 including theories for determining the stresses in
columns, the torsion theory; and also graphical methods of obtaining
stresses in frames and simple trusses and the deflection of beams, Text-
book: A pplied Mechanics, Vol. 11, Fuller and Johnston.

2:23. Applied Mechanics (Strength of Materials). Theorem of
three moments with applications to beams and other members where
continuity exists; the theory of torsion; the application of graphical methods
in the solution of various problems in Statics and Strength of Materials,
Textbook: Agplird Mechanics, Vol. L1, Fuller and Johnston.

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

2:232, Applied Mechanics (Strength of Materials). Theory of
Elasticity as applied to cases involving plane stress and plane strain with
applications in determining stresses and strains in shafting and bars
subjected to combined bending and torsion, helical springs, eylinders and
flat plates; also a study of the stresses and strains in reinforced concrete
beams and columns. Textbook: Applied Mechanics, Vol. 11, Fuller and
Johnston.

2'236. Applied Mechanics. Theorem of three moments with applica-
tions to beams and other members where continuity exists; the theory of
reinforced concrete beams and columns as applied in the determination of
stresses in slabs, T beams and columns; and a brief course in the kinetics
of solids. Textbook: Applied Mechanics, Vol. II, Fuller and Johnston.
(For 1923-24 only.)

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

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

2:62, 2'263. Mechanics of Engineering. Application of the principles
of mechanics in the solution of problems of value to the mechanical
engineer; including the theories of friction and more advanced problems in
statics, kinetics, work and power, and strength of materials, Particular
attention is paid to various problems arising in the design and operation of
heavy ordnance. Textbook: A pplied Mechanics, Fuller and Johnston,

2271, Theory of Elasticity. Fundamental principles of the mathe-
matical theory of elasticity as applied to cases involving plane stresses
and plane strain. The following points are covered: definition of stress;
quality of shear stresses on planes at right angles; stress components on
any plane in terms of stress components on plancs at right angles; principal
stresses; ellipse of stress; principal stresses in terms of stress components
on any two planes at right angles; planes of maximum shear; obliquity of
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stress; planes of maximum obliquity; conjugate stresses; ratio of conjugate
stresses; strain components; principal strains; relations of stress and strain
components; elastic constants; general equations of equilibrium. The
application of the foregoing is illustrated in the solution of problems. The
deduction of the formulas for stresses, strains and distortions in cylin-
ders, cylinder ends and spheres completes the course. Textbooks: A pplied
Mechanics, Vol. II, Fuller and Johnston; Ordnance and Gunnery,
T'schappat; Noles.

2'272. Theory of Elasticity. A continuation of 2:271 devoted to
the application of the principles of the theory of elasticity, to the design
of compound cylinders such as are used in gun construction and including
the design of guns composed of two, three and four cylinders, A careful
study is made of shrinkages and the effect of variation in shrinkage on the
stresses in different parts of a gun. A study of the design of wire-wrapped
guns completes the subject.

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

2'292, Ordnance Engineering. Lectures with ten hours' prepara-
tion, lectures being given by the regular staff officer detailed to Technology
as the representative of the Ordnance Department. Devoted to lectures
and calculations on gun design.

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

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

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

2304, Materials of Engineering. Study of the materials met in
marine construction and is open only to special students of the Construc-
%}m Corps, United States Navy. Textbook: Materials of Construction,

tils,

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

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

2'33. Materials and Heat Treatment. A study of the physical
properties and heat treatment of the metals used in cylinders, shafts,
valves, bearings, frames, drop forgings, etc.

2'34. Physical Metallurgy. A course for advanced students of the
graduate year, consisting of conferences and laboratory work, involving
investigations of the structure and physical properties of iron, steel and
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other metals and the changes when the materials are subjected to
mechanical work, distortion, alternating stresses and heat treatment,

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

2'342. Physical Metallurgy Special. Open only to officers of the
United States Navy taking Torpedo Design and consists of a series of con-
ferences and laboratory exercises dealing with the investigation of the
structure and physical properties of metals used in torpedo construction.

2'861, 2'862. Testing Muterials Laboratory. Study of the behavior
of engineering materials under stress including tests of concrete and fabrics.
Some attention is also given to the microscopic examination of non-metallic
materials.

2'36. Testing Materials Laboratory. Methods of making ohysical
tests for the properties of materials,

2'366. Testing Materials Laboratory. Methods of making physical
%/clsti\for the properties of materials, adapted to the needs of students in

2'368. Testin; Materials Laboratory. Physical characteristics and
testing of the materials met in marine construction and is open only to
students of the Construction Corps, United States Navy.

2'369. Testing Materials Laboratory. Study of the materials met
in marine construction by macroscopic and microscopic methods and the
effect of heat treatment upon their structure and physical properties.
It is open only to students of the Construction Corps, United States Navy.
Textbook: Principles of Metallography, R. S. llf'ii}imns.

2'87. Testing Materials Laboratory. Methods of making physical
tests for the properties of matevials somewhat more extended than 2'36.

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

2'892. Reinforced Concrete Design. Covers by lecture and problem
work the design of reinforced concrete floor systems, columns and footings.
Special attention is given to the consideration of costs and economical
design, Textbook: Concrele Engineer's Handbook, Hool and Johnson.

2'893. Reinforced Concrete Design. A continuation of 2'392
consisting of the complete design of a typical cross section for a building.
Special designs are made for corner columns, stairs, floor openings, ete.

2'40, Heat Engineering. Begins a detailed study of the laws of
thermodynamics and their application to engineering problems. It includes
a discussion of the physical properties of gases, and of saturated and super-
heated vapors — especially of air and steam. The student learns to use
equations, vapor tables and diagrams through independent solution of
drill and engineering problems. Textbooks: Thermodynamics of the Steam
Engine, Peabody; The Temperalure Enlropy Diagram, Berry; Problems in
Heat Engineering, Miller, Riley, Berry.

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

2'411. Heat Engineering. Includes about one-half of the subject
matter contained in 2°41 and 243, Textbook: Steam Power Plant Engineer-
ing, Gebhardt.

2'42, Heat Engineering. A discussion of the flow of fluids, the
throttling calorimeter, the steam injector and turbines, and a study of
the ideal and actual cycles of hot air, internal combustion and vapor
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engines together with an analysis of the nature and magnitude of the

various losses affecting the efficiencies of the various machines., Text-

books: Thermodynamics of the Steam Engine, Peabody; The Temperature

gnrropy Diagram, Berry; Problems in IHeat Engineering, Miller, Riley,
erry.

2'43. Heat Engineering. A description of different types of steam
engines, steam turbines, condensers, cooling towers and power station
accessories, Textbook: Steam Power Plant Engineering, Gebhardl.

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

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

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

roblems in Heal Engineering, Miller, Riley, Berry.

2:'462. Heat Engineering. A discussion of the laws governing heat
transmission through warchouse walls, insulated pipes, rectangular
furnaces, ete., under conditions of steady temperatures, including a study
of the form factor, of analytical and graphical methods for determining
the mean temperature difference, and of the influence of velocity, density,
temperature, etc,, upon the surface coeflicient. This is followed by a
number of lectures on Heating and Ventilation. This part of the subject
includes a discussion of the enginecring principles underlying a correct
practice of heating and ventilation work, the different systems of heating
and ventilating, air washing, cte., and the design and plans of the essential
parts of a heating and ventilating system for a mill, Textbook: Nofes
prepared for class.

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

2462, Heat Engineering. A continuation of 2461 and includes
a study of superheated vapors, mixtures of air and vapors, flow of com-
pressible fluids through orifices, discussion of air compressors, power of
engines, turbines, ranking efliciencies, Textbooks: Thermodynamics of
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the Steam Engine, Pealody; Mechanism 0[/ Steam Engines, James & Dole;
Tllustralions of Steam Engines, efc., published by the Mechanical Engineering
Department.

2'463. Heat Engineering. A description of the cycles of gas engines,
refrigerating machines, engine economies, elementary principles of heating
and ventilation; steam boilers of various types, also a description of boilers,
mechanical stokers, fuel and ash conveyors, superheaters, feed water
heaters, economizers, pumps, traps, fans, piping and various other acces-
sories of steam boiler plants. Includes 2'41 (which is the part taken by
course X1V) together with some additional work in thermodynamics,
Texthooks: Steam Boilers, Peabody and Miller; Thermodynamics of the Steam
Engine, Peabody; or Gebhardt's Steam Power Plant Engineering.

2'471. Heat Engineering. One half of the subject is occupied with
a description of various types of steam engines, condensers, pumps, cooling
towers and other power plant auxiliaries. A brief discussion of different
types of valve gears, including the use of the Reuleaux and the Zeuner
diagrams is also given. The other half of the course takes up a study of
the clementary laws of thermodynamics and their application to gases.
Textbooks: Thermodynamics of the Steam Engine, Peabody; Mechanism
of Steam: Engines, James & Dole; Steam Power Plant Engineering, Gebhardt;
Problems in Heal Engineering, Miller, Berry, Riley.

2'472. Heat Engineering. A continuation of 2471 and includes
a study of the properties of saturated and superheated vapors; a brief
discussion of the flow of compressible fluids through orifices, the theoretical
and actual steam engine and the steam turbine, Textbooks: Thermody-
namics of the Steam Engine, Peabody; Steam Power Plant Engineering,
Gebhardt; Problems in Heal Engineering, Miller, Berry, Riley.

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

2'60. Heat Engineering. Includes portions of 2'40 and 2'43.
Textbooks: Thermodynamics of the Steam Engine, Peabody; Problems in
éfzc’zt 5}::giueering, Miller, Berry, Riley; Steam Power Plant Engineering,

ebhardt,

2'61. Heat Engineering. Includes parts of 241 and 2'42. Text-
books: Thermoedynamics of the Steam Engine, Peabody; Problems in Hzat
Engineering, Miller, Berry, Riley; Steam Power Plant Engineering,
Gebhardt,

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

2:641, 2'642, 2'648. Advanced Heat Engineering. A thermodynamic
study of absorption refrigerating systems, certain aspects of the com-
pression system not covered in 2'451 and 2'452, a discussion of theoretical
and practical problems in the manufacture of ice, the liquefaction of gases;
also a discussion of the laws of heat transmission as illustrated in steam
condensers, feed water heaters, brine coolers, radiators, steam boilers, engine
cylinders, cooling of castings, freezing of ice, ete. It includes the applica-
tion of Fourier's series to cases involving fluctuating temperature conditions.
Textbook: Notes prepared for class.

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

2'662. Aero Engines. The mechanical and thermodynamic principles
applicable to all high speed gasoline engines ar: studied, but application
is confined to engines for aiveraft. The work includes studies of cylinder
phenomena, pressure diagrams, valve action, inertia and balancing of the
moving parts, fuel and combustion, gasoline and ignition systems, and a
study of the principal types of engines in use. Several books of reference
are used, and the work is assigned from the literature and technical reports
available. Instruction is given principally by lectures, with outside study
and problems assigned. Open only to students who are taking subject
8'60 simultaneously.

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

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

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

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

2'603. Engineering Laboratory, Sce 2'602.

2'604. Engineering Laboratory. Intended for students who take
only one term of Enginecering Laboratory and covers portions of
2'602; 2'603, and 2°61; the elementary experiments are emphasized and
enough of the more advanud work taken to exemplify the methods of
testing the more common steam and hydraulic machinery. Textbook:
Power Test Code of American Society of Mechanical Engineers.

2'606. Engineering Laboratory, This is a brief course being part of
2604, 2°605 and 2°612 are together the equivalent of 2°604.

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

2'607. Engineering Laboratory. Supplements the work in 2'57.

2'608. Engineering Laboratory. Equivalent to 2'602 and 2'603,
but the work is all done in one tern:.

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

2'611. Engineering Laboratory. Parts of subjects 2'61 and 2'62,
Textbook: Power Test Code of American Society of Mechanical Engineers,

2'612. Engineering Laboratory. Part of 2'61l. Textbook: Power
Test Code of American Society of Mechanical Engineers.

2'613. Engineering Laboratory. Part of 2°61.

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

2'62. Engineering Laboratory. A continuation of subject 2°61
coaducted in the same manner, covering more advanced work along the
same lines including a steam boiler test. Textbook: Power Test Code of
Amenmu Society of Mechanical Engineers.

‘621, Engineering Laboratnry Exercises in gas analysis and a steam
boiler test. Textbook: Power Test Code of American Sociely of Mechanical
Engineers.,

2'631. Gas Engine Laboratory, This subject, which is of five weeks'
duration, or one hundred and ninety hours, consists in the stripping and
assembling of different types of gasoline engines and accessories used in
the Ordnance Department, United States Army. Complete 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 Motor, Heldt;
Eleclrical Equipment, Heldl; catalogues and tustruction books published by
manufacturers of engines and accessories.

2'64. Engineering and Hydraulic Laboratory. Work is designed to
make the student familiar with the standard method of testing the simpler
steam and hydraulic machinery, particularly as applied to Civil Engineer-
ing. Textbook: Power Test Code of American Society of Mechanical
Engineers.

2'66. Steam and Hydraulic Laboratory. Similar to 2'64 but more
time is devoted to hydraulic experiments, particularly to the testing of
impulse and reaction turbines. Textbook: Power Test Code of American
Socteiy of Mechanical Engineers.

2'66. Power Laboratory. Twenty two-hour excrcises in the labora-
tory, with forty hours outside work on calculations and reports. The
object is to familiarize the student with the method of testing various
types of power equipment and the proper method of writing a report of
such tests. In addition, attempt will be made to familiarize the men with
the operation of pumps and engines. This subject open only to Army
Officers. No textbooks required.

2'67. Ordnance Engineering. This summer course in Ordnance
Engineering extends from the first Tuesday in August to the end of the
third week in September, with a total of two hundred and eighteen hours.
The first one hundred and eight hours are devoted to the application
of the fundamental principles of statics and kinetics, including the
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determination of centers of gravity and moments of inertia in problems
similar to those which arise in the design of ordnance, It includes the
combination and resolution of forces and couples in a single plane, in
parallel planes and in nonparallel planes; the determination of centers of .
gravity and moments of inertia of areas and solids, including principal
axes and radii of gyration; a study of impulse and momentum, work and
energy, power, the laws of friction with applications in the case of the
inclined plane, the wedge, the screw; a study of gear trains and other means
for transmitting power and friction losses therein; D'Alembert’s Principle
and applications to bodies having motion of translation or rotation and
combined translation and rotation; the laws of impact, with applications.

The remaining one hundred and ten hours are devoted mainly to
the study of strength of materials, of stresses and strains in bodies subjected
to uniform stress, including the effect of changes in temperature; the
common Beam Theory, including the determination of shearing forces
and bending moments, slopes and deflections under Jifferent systems of
loading by analytic and also graphic methods; the Column Theory, the
three-moment equation, and the effect of combined bending and axial
loading; the Torsion Theory, with application in the designing of shafts
and springs. The problems in the course are taken to illustrate as far as
possible actual cases arising in the design of gun mounts. Textbooks:
Applied Mechanics, Vols. I and 11, Fuller and Johnslon. Reference books:
Strength of Materials, Morley; Strength of Materials, Boyd; Elementary
Dynamics, Roulh,

2'681, Ordnance Engineering. A continuation of the summer
course in Ordnance Engineering includes a study of the three-moment
theorem. with applications to continuous beams subjected to distributed
and concentrated loads; the analysis of stresses due to combined torsion
and bending, with applications in the design of open or closed coiled
helical springs; stresses in curved bars and box applications in the design
of links and hooks; the design of box and plate girders; recoil systems and
counter-recoil mechanisms; the mechanics of interior ballistics, including
a study of the relation of time, velocity, space and gas pressure during
the travel of a projectile in the bore of a gun; method of calculating free
recoil and retarded recoil; the design of hydraulic recoil cylinders, including
the calculation of throttling grooves; design of counter-recoil springs and
hydro-pneumatic counter-recoil systems. Textbooks: Ordnance and
Gunnery, Tschappat. Reference books: T'heory of Recoil of Guns, Rausen-
berger; Stresses in Wire-Wrapped Guns, Ruggles; Graphic Representation of
Pressures and Shrinkages in Built- Up Guns, Nulton; Railway Artillery;
Handbook of Ordnance Datc,

2:'682, Ordnance Engineering. A continuation of 2'681, comprising
a study of the stresses in parts of different mounts including a field gun
carriage barbette and railway mount; the design of traversing and elevating
mechanisms; the analysis of the recoil and counter-recoil systems, and the
forces acting in a disappearing gun mount.

2'683. Ordnance Engineering, A ~ontinuation of 2'682 in which
the work outlined in that subject is completed, and in addition includes
a study of the form of rifling grooves; the equation of the developed curve of
rifling on a plane surface; types of projectiles; stresses in the walls of
different types due to rotation and due to impact.

2'684. Aircraft Armaments. Twenty lectures with forty hours
preparation per term given in both the second and third terms. Open
to officers of the United States Army, Navy and Marine Corps. Includes
a general discussion of the types of machine gun, aircraft cannon and
bombh releasing gears used on airplanes, together with a general treatment
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of the theory of sighting and operation of aircraft armament and in par-
ticular of the special equipment necessitated by the differences between
the conditions of aerial and ground operation.

2'686. Interior Ballistics. The study of pressures developed by
powders, development of the pressure volume curve and the discussion
of formulas for determining velocity of a projectile in a gun. Textbook:
Ordnance and Gunnery, Tschappat.

289, Textile Engineering. Thirty lectures on the machinery
employed in the production of textile fabrics; the process being studied
from the bale to the finished cloth.

In addition fifty hours are divided between design and special work
assigned in the textile testing laboratory, involving the determination
of the strength, twist, elasticity and the moisture content of fabrics and
rarn,
) 2'702. Machine Design. The work of this subject and 2703
embrace typical problems in machine design which may be solved by the
application of the principles of statics, As an introduction the student is
required to make complete caleulations and drawings for the design of
one of the simpler machines in which the stresses are statically determinate,
such as a punch, shear, press or riveter, The remainder of the time is spent
in the design for a fire-tube, water-tube or marine boiler, a vulecanizer,
stand-pipe or steel stack, In this connection the shells of eylinders, 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, Textbook: Design of Steam Boilers and Pressure
Vessels, Haven and Swelt,

2'703. Machine Design. Sce under 2702,

2704, Machine Design. Similar to 2'702 and 2'703, but bricfer
and adapted more directly to questions relating to manufacture and
duplication of parts. Textbook: Notes on Machine Design.

2'71. Machine Design. Design of machines involving dynamic
forces. Such a machine as a power-driven punch, press or rock crusher
is chosen as a type and its various proportions as far as possible are caleu-
lated by rational methods. The stiffness and strength of shafting, belts,
ropes, stresses in flywheels, force fits, balancing, journals, and bearings
and stresses in moving parts are discussed at length. A complete set of
drawings and calculations for a complicated machine of the above type
forms the conclusion of this course. Textbook: Noles prepared for class.

2'711. Machine Design. A continuation of 2704

k2'72. Machine Design. A continuation of 2°71, more advanced
work,

2732, Engine Design. Lectures and drafting-room exercises in
the design of reciprocating engines, Tvpical engines are studied with
reference to special requirements of the services in which they operate
and to shop methods of construction, as well as the way which the ther-
modynamic and mechanical problems are worked out. A detailed study
is made of the principles of mechanical balancing and other scientific
features of design applicable to reciprocating engines in general,

2:783. Engine Design. An extension of 2732, consisting of lectures
and drafting-room exercises. A problem is assigned on the design of an
engine, usually a high-speed steam engine or a Diesel engine, The
student makes the necessary calculations for dimensions and lays out the
principal parts of the engine,

2741, 2'74%2, 2'743, Advanced Machine Design. A systematic
application of the principles of Applied Mechanics to the design of machines
of complicated character. The subjects of centrifugal effccts, balancing,
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lubrication and combined stresses are treated at considerable length.
Library Research.
i ‘32';146. Advanced Machine Design. Arranged for Ordnance Design,

27612, 2'7613. Automatic Machinery. A discussion of a number
of fully automatic machines representative of various classes of machinery,
such as wire-working machinery, can-making and canning machinery, print-
ing machinery, machine tools, weighing, package and wrapping machinery,
etc. In connection with the course a motion chart and the layout for
some simple automatic machine is worked out in the drafting-room.

2'762, 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,
pneumatic systems of dust collection, water-heating systems, sewage
disposal, etn,

2°763. Steam Turbine Engineering, A study of the different types
of modern steam turbines, by means of lectures and discussions, Their
theory, construction and operation are taken up in sufficient detail to make
the student familiar with the best practice. Problems illustrating simple
design and the thermodynamics of steam turbines are worked out. Turbine
economics and the special features of turbine auxiliarics are considered, The
subject assumes a knowledge of the steam turbine and nozzle work taken
in Heat Engineering of the third year. Textbook: Steam Turbines, Mayer.

2'764. Fire Protection Engineering. The growing demand for men
equipped with a knowledge of fireproofing and fire protective apparatus
renders it necessary to make a special study of this branch., The erection,
installation and operation of protective devices are carefully considered.
A study is also made of safety appliances, both in connection with fire as
well as in relation to machines of hazardous character, A number of
problems are worked out, showing how modern shops and mills may be
safeguarded against fire in the most effective manner, Textbook: Crosby-
Fosler-Fiske, Handbook of Fire Protection.

27662, 2'7663. Heat Treatment. Conferences and laboratory work,
dealing with the physical properties of iron, steel and other metals and the
changes which these properties un 'ergo when the materials are subjected
to heat treatment. Nofes prepared for class.

27672, 2'7673. Internal Combustion Engines. An extension of
2432, which takes up gas, gasoline and oil engines for all purposes, stationary,
marine, automobile and aero engines. Various textbooks are used, and
reference made to current technical publications, Detailed study is made
of the action taking place within the engine cylinder, as influenced by kind
of fuel, method of mixing and igniting, jacket cooling and internal cooling,
and valve control. Valve gears for four-cycle engines, and several types of
ported cylinders for two-cycle engines are examined at some length, The
common arrangements of multi-cylinder engines are studied with reference
to fuel supply, ignition, regularity of torque, balance of moving parts and
power calculations. Gascous and liquid fuels are discussed, including
carburation and the different methods of injecting and atomizing non-
volatile fuels in Diesel and other oil engines. Attention is given to starting
and reversing systems, air compressors, scavengers, pumps, superchargers
and other accessories. A further study of gas producers is also included
in this subject.

2'7682, 2'7683. Locomotive Engineering. The study of locomotive
construction from detail drawings of modern steam locomotives, the
general principles of locomotive design, the calculation of stresses in the
principal parts of the engine, locomotive testing and the coal and water




84 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

consumption and efficiency of different types; also, the operation of modern
air brake systems.

2'769. Refrigeration. A continuation of 2'451. It includes a
discussion of multiple effect receivers and compressors, a study of the
properties of various brine solutions, of problems encountered in the
manufacture of ice, and in other applications of mechanical refngeratlon

2'76. General Engineering Lectures. Matters of general engincering
interest, such as the development and construction of the steam or electric
locomotive, the description of a modern manufacturing plant, the motive
power of ships, the construction of aeroplanes, etc., the subject matter
being varied from time to time,

2'77. Industrial Plants. This subject and 2'78 are devoted to a
study of problems involved in the capitalization and organizatvion of a
modern manufacturing plant and planning, construction and eguipment
of the buildings required, The subjects included may be grouped as
follows: (a) Financial organization, capitalization, promoting. (b) Organi-
zation of the industry including the office and engincering department,
methods of superintendence, employment and cost of labor, scheduling
of work, process mapping or routing, svstems of compensation and effica-
cious conditions of labor, cost accounting and current methods of efficiency
engineering. (¢) Planning the layout of the plant, the distribution of
power, the type and form of the building. (d) The design and planning
of the foundations and the structure of a brick and timber or brick and
steel mill, including necessary calculations. (¢) The design, calculations
and plans for the principal parts of a steel frame for a mill and for the door
beams and columns for a reinforced concrete structure, (f) The mechanical
equipment of the building, Textbook: Notes prepared for class.

2'78. Industrial Plants, A continuation of 2'77, Textbook: Nofes
prepared for class.

2:792. Automotive Engineering, This subject and 2'793 irclude
the general principles of motor vehicle construction and operation, the
theory and design of the engine, transmission and chassis, and the r.pplica-
tion of fundamental principles of current practice. A large portion of the
time in the third term is given to design.

2:798. Automotive Engineering. Continuation of 2'7902,

280, Forging, Systematic instruction in the use of each tool, the
study of each material worked, with an explanation of its various grades
and of the proper methods of working each, and the discussion of methods
of making large forgings. The ground covered includes instruction in the
building and care of fires, heating, drawing, forming, bending and twisting,
upsetting, upsetting while bending, upsetting for square corners, punching,
bolt making, welding, chain making, and the construction of hooks and ring
bolts, The work in steel includes drawing, forming, welding, refining and
tempering, and spring and tool making, Training is given in the use of
the power hammer; and drop forging is also included.

2'801 and 2'802, Forging, Covers the same ground as 2'80, but
is given in two terms,

2'81. Forging. Covers nearly the same ground as 2'80.

2'82. Foundry. Instruction is first given in cutting over and temper-
ing sand and the use of moulders' tools, making two and three-part green
sand moulds and making, baking, and testing cores, Ramming, venting,
facing, spruing, use of risers, the clumping and weighing of moulds, stopping
off, bedding, loose-piece moulding, and use of chills are considered in
proper order. This work is followed by exercises in multiple and duplicate
production by use of snap flasks, slip jacket and machines, such as the
power squeezer, hinged turn-over, and jarring stripping platL moulding
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machines. The mounting and gating of wood and metal patterns on plates,
the use of follow boards, and making of sand and plaster matches is
described and illustrated by examples. Castings are first made in white
metal for practice, then in brass and in cast iron, when the students are
taught pouring and the running of metal furnaces.

The laboratory work is supplemented by illustrated lectures on loam,
large floor and sweep moulding, steel and aluminum casting, foundry
appliances and modern methods of production. Textbook: Notes presared
or class.

2'83. Foundry. Covers a part of 2'82,

2'831., Foundry. Similar to but slightly more extended than 2'83.

2'832. Foundry. Covers part of 282,

2'84. Pattern Making. Begins with the elements of joinery and
wood-turning and leads to work in pattern making. The exercises include
sawing, planing, chiseling, boring, 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, ete. The laboratory work is
supplemented by illustrated lectures on the construction and foundry
application of solid, split and loose-piece patterns; large complete, part and
skeleton patterns for floor, loam and sweep work; master and metal
patterns; mounting of patterns on plates and their preparation for use on
moulding machines. Textbook: Noles prepared for class.

2'86. Vise and Bench Work. Instruction in mechanical processes,
where the tools are guided principally by hand, is given by lectures and
demonstration, supplemented by the textbook, The work is arranged
to advance the students in a logical, systematic and progressive manner
and in the shortest time. Each student is required to do problems which
involve the application of the following principles and processes: Laying
out work, angles of cutting tools, grinding tools, chipping cast iron, chipping
key ways, pneumatic chipping and drilling, classification of files, filing
and fitting cast-iron and steel machine parts, alignment and babbitting
of bearings, scraping machine slides, bronze and babbitt bearings, steam-
pipe fitting by hand and machine, pipe bending; measuring hardness of
metals with the scleroscope; drilling, reaming, counterboring and tapping;
grinding drills, taps and counterbores by hand and machine; belt lacing;
electric and oxyacetylene welding., Textbook: Principles of Machine
Work, Smith.

2'87., Vise and Bench Work. Similar to 2'86, but shorter.

2'871, Vise and Bench Work. Covers part of the work given in
2'87. Textbook: Principles of Machine Work, Smith.

2'88. Machine Tool Work, This and the following subjects, 290
and 2'02, are devoted to instruction and practice in the use of machine
tools. Instruction is given, when necessary, in the mechanism of the
machine-tools used and careful attention is paid to the various adjustments
for the work in hand. The different measuring tools and devices, with
the advantages, methods of use and limits of accuracy of each, are con-
sidered. As each cutting tool is taken up, its cutting angles and general
adjustments are discussed, together with the * feeds " and cutting speeds
suitable for each material worked and for each machine. The subject
includes instruction in centering, squaring, straight and taper turning and
fitting, outside and inside screw cutting, chucking, reaming, finishing and
polishing, drilling, tapping, mandrel making, grinding and lapping, boring.
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brass turning and finishing, ornamental turning, planing flat and V sur-
faces, fitting, the use of the milling machine, gear-cutting, tool-making,
including taps, drills, reamers, milling cutters, eylindrical gages and
measuring with light waves. Textbook: Advanced Machine Work, Smith.

2:881. Machine Tool Work., One hundred and twenty hours
devoted to hand and machine processes. The work starts with hand
processes as follows: laying out of work, angles of cutting tools, grinding
tools and drills, chipping cast iron, chipping keyways, pneumatic chipping
and drilling, accurate drilling, reaming and tapping; scraping flat surfaces;
classification of files; hand and machine filing on cast iron, steel and
wrought iron; alignment, babbitting and scraping bearings; steam pipe
fitting and pipe bending, oxyacetylene welding and cutting; electric welding
and the use of the scleroscope for measuring the hardness of common metals
and hardened, tempered and heat-treated steels, This is followed by
instruction and practice in the use of machine tools. Instruction is given
in the mechanism of the machine tools used and in the various adjustments
for the work in hand. The different measuring tools and devices, with the
advantages, methods of use and limits of accuracy of each, are considered.
Careful attention is given to the proper cutting speeds and feeds, together
with the cutting tools and cutting angles for different kinds of material,
The materials used for the problems are cast iron, machine steel and tool
steel, using cutting tools of carbon stecl, high-speed steel and stellite. The
problems include instruction in centering, squaring, straight and taper
turning and fitting, screw cutting, polishing, chucking, drilling, tapping,
reaming, mandrel making, grinding and lapping, boring, gear cutting,
planing flat and angular surfaces, planing keys and keyways, milling key-
ways, tool making, including making taps, milling cutters and cylindrical
gages, hardening and case hardening, and oil and color tempering, The
machines used are engine lathe, speed lathe, centering machine, milling
machine, drilling machine, planer, shaper, 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 standardization of machine parts, including limit gages,
cylindrical ring and taper gages, screw pitch gages, American and
Swedish gages, standard precision measuring machine, lead test indicator
and measuring with light waves. Open only to United States Army Officers,
Textbook: Advanced Machine Work, Smith.

2:89. Machine Tool Work. Instruction is given in general machine
tool work, consisting of centering, straight and taper turning and fitting,
screw cutting, chucking, finishing, accurate drilling, tapping, cylindrical
grinding, shaping and planing, plain and index milling and gear cutting.
Textbook: Advanced Machine Work, Smith.

2'90. Machine Tool Work., A continuation of 2'88. Textbook:
Advanced Machine Work, Smith,

291, Machine Tool Work. This and 2'911 form a brief course in
machine tool work consisting of instruction in lathe work covering cen-
tering, straight turning, screw cutting, chucking and finishing, Textbook:
Advanced Machine Work, Smith.

2'911, Machine Tool Work. A continuation of 2'01. Textbook:
Advanced Machine Work, Smith.

2'92, Machine Tool Work. A continuation of 2'90. Textbook:
Advanced Machine Work, Smith.

296, Vise and Bench and Machine Tool Work., Covers a small
portion of 2°86 and 2'88. Textbook: Advanced Machine Work, Smith.

2'961, Vise and Bench and Machine Tool Work. Covers a small
portion of 2'86 and 2'88. Textbook: Advanced Machine Work, Smith,
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2'962, Machine Tool Work. A continuation of 2:951, Textbook:
Advanced Machine Work, Smilh.

2'96. Mechanical Laboratory. Foundry practice and instruction
in the use of hand and machine tools, similar to parts of 2°82, 2'86, 2'88 and
2:90. Textbook: Advanced Machine Work, Smith.

2'87, Machine Tool Work. Similar to a part of the work in 2°90.
Textbook: Addvanced Machine Work, Smith.

MINING, METALLURGY AND GEOLOGY
Mining Engineering ind 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
mind and hand that he may be a close observer, a good reasoner and a
conscientious worker.

Instruction is given by lectures and recitations, by laboratory work
and by summer schools. Work in the department covers studies in mining,
ore-dressing, metallurgy, metallography and assaying. With these are
interwoven auxiliary courses in physics, chemistry, mineralogy, geology,
and in civil, mechanical and electrical engineering, All students in the
department 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
fc%r advanced studies leading to the degrees of Master of Science and Doctor
of Science.

Mining Engineering Summer School. Courses 1'03 and 1'04 are
given in the summer of 1923, occupying eight weeks between second and
third years. The school will be held at the Replogle Mine, Wharton,
New Jersey, where it is expected to establish a permanent camp. Here a
large iron mine is producing ore and concentrate used by the Replogle
Steel Company in the manufacture of pig iron at their Wharton furnaces
situated nearby. A few days will be assigned to geological excursions to
visit mines in the vicinity.

Mining Practice Summer School. Beginning in July, 1924, and
occupying cight weeks in the summer between the third and fourth years,
it is proposed to give courses in Mining Practice at the Replogle Mine
in the same quarters with the Mining Engineering Summer School. Work
is planned to give, in a course of 360 hours, mining practice with opportu-
nities for critical study of the following processes and operations: (a) Drift-
ing, sinking, raising and stoping. (b) Use of explosives, underground
transport, hand and machine shoveling, pumping and hoisting, (c) Crush-
ing, screening, conveying, concentrating, dewatering and tailing disposal.

For the section of Geology and Geological Engineering, see page 127.

3'011, Mining Methods. Includes a study of mineral resources,
metals, fuels nd non-metals; mineral land titles; prospectingy and
exploring with applications of churn drilling, diamond drilling and
magnetic surveying; explosives; mining development, rock excavation,
tunneling, shaft sinking and timbering.
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8012, Mining Methods. Follows 3'011 and includes mine equip-
ment and operation, embracing the subjects of hoisting, drainage, ventila-
tion, nnderground transport, safety appliances, shaft signaling, power
drills, shoveling machines, surface plant, including headframes, ore bins,
air compressors, aerial tramways and cableways, and other surface trans-
portation; mine production with a description “of the underground mining
methods and a study of the selection of the proper method; special types
of mining, such as: coal mining, steam shovel mining, dredge operations
on alluvial deposits and hydraulic mining, and petroleum salt and
sulphur wells,

3'013. Mining Methods. A con' .uation of 3'012 and includes
the discussion of such subjects indicated under 3012 as cannot be
completed in the first two terms.

‘06. Elements of Mining. A brief course designed for students in
metallurgy, geology, chemical engineering, or others, who are interested
in ores and minerals, which may be the raw materials of their industries.
The subjects treated in the lectures are mineral resources, foreign and
domestic; mining methods, including exploring, sampling and production;
and laws relating to mining.

3'06. Mining Engineering (Advanced). Designed for graduate
students who have a background of experience in mining practice either
in underground work or mine engineering. It is devoted to lectures,
conferences, assigned readings, drawings and computations, and is planned
to supplement the undergraduate work, Latitude is allowed the student
in time allotment and his choice of special division of the subject.

3'071. Mining Economics. Embraces studies of the sampling,
selling and purchasing of ores, fuels and other mineral products with
an inquiry into the principles of smelting contracts, the economic effects
of geographic situation and of transportation facilities; the principles
and practice of mine sampling and examination, the interpretation of
data and the writing of reports.

3:072. Mining Economics. A continuation of 3'071, and includes
the discussion of such parts of the subjects indicated wlm_h cannot be
completed in the first term, and continues with the consideration of health,

+ welfare, safety, accident prLVLnlmn mine regulations and mining law,

311, Principles of Mining, A discussion of the risk factor in
mining investments and its effect on valuation, the principles controlling
the methods and extent of development, the character of mechanical
equipment, standardization, organization, administration, depreciation
and depletion.

3:21. Ore Dressing. The mechanical concentration of the mine
ore to separate the valuable minerals from the waste. The greater
part of the time is devoted to wet gravity concentration and flotation,
including crushing machinery, screens, classifiers, jigs, vanners, tables and
flotation machines. Amalgamation, pneumatic, electrostatic and other
minor processes are also discussed, as well as accessory apparatus, mill
principles and typical mill flow sheets, It is aimed to correlate the lectures
gith the laboratory course 3°22. Textbook: Richards' Textbook of Ore

ressing.

3'22. Ore-Dressing Laboratory. Offers the student an opportunity
to become familiar with the principles and actual operation of ore-dressing
apparatus. The class usudlly 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
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of this work carried out by the student is the cleaning up, weighing,
sampling and analyzing of all the products, the computation of results and
the preparation of written reports which are discussed at the weekly
seminars.

3'23. Ore Dressing. Lectures and laboratory; the lectures embody
the principles of wet gravity concentration, flotation, amalgamation and
magnetic separation. The most important crushing and concentrating
machines of interest to the metallurgists are treated briefly, The labora-
tory work covers three seven-hour periods for three weeks, and three
seminars of one hour; it is practically identical with that of 322 with
the exception that lack of time prevents the student from cleaning up his
products and preparing reports, Textbook: Richards' Textbook of Ore
Dressing.

8'24. Ore Dressing, Advanced. This subject, somewhat variable in
scope and time allotment, is devoted to lectures, conferences and assigned
readings in continuation of 3'21, About one hundred hours out of
the total time are usually devoted to the design of a mill under certain
assumed conditions,

3'81. Fire Assaying. One lecture, one recitation and one seven-hour
laboratory exercise a week. In the lectures are discussed the sampling of
ores and bullion, the assaying of ores for gold, silver and lead, and of
bullions, solutions, mattes and miscellaneous furnace products. The fire
assay of copper, tin, mercury and platinum is briefly discussed.

Typical ores, bullions and solutions are used for analysis; the impor-
tant standard methods are covered. Stress is laid upon the accuracy of
results and the neatness of work and of notes, Textbook: Bugbee, Fire
Assaying.

'82. Fire Assaying and Metallurgical Laboratory. A composite
course, consisting of an elementary course in fire assaying followed by a
brief laboratory course in fire metailurgy,

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.

3:33. Fire Assaying, Advanced. An advanced course in the theory
and practice of fire assaying, which includes practice with works methods
for gold and silver not included in 3'31; the fire assay for tin, mercury
and members of the platinum group of metals; also a certain amount of
research,

8'41. Metallurgy: Copper and Lead. The principles of the subject
are covered in thirty lectures, The remainder of the time is used in the
library and laboratories. The laboratory work, which so far as possible
is co-ordinated with the lectures, consists of various roasting, sintering,
smelting, and leaching tests followed by a discussion of the economic
application of the results obtained. Textbooks: Hofman, Metallurgy of
Copper; Metallurgy of Lead.

#'411. Metallurgy: Copper and Lead. The lectures are given
simultaneously with 3°41, The time for laboratory and library work is
somewhat shortened.,

3'412. Metallurgy: Copper, Lead, Zinc, etc. The lectures on copper
and lead are simultancous with 3'41. In addition there are twenty lectures
covering zinc, aluminum, fuels and refractories. The laboratory work is
confined to twenty-five hours,

8'42. Metallurgy: Gold and Silver. Lectures, problems and reports,
laboratory work and reading with conferences. Two lectures and one four-
hour laboratory exercise a week.

3'421. Metallurgy: Gold and Silver. The lectures are simultaneous
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with 3:42, but less time is devoted to conferences and reading. Two
lectures and one four-hour laboratory exercise a week.

8'43. Metallurgy: Iron and Steel. The physical and chemical
properties of iron, steel and alloy steels, and the production and treatment
of pig iron, cast iron, wrought iron, steel, ete. Stress is laid in the classroom
mainly on principles; the processes being given in outline and studied in
detail in assigned references to books and journals, The lectures are
supplemented by plant visits which are covered by subsequent reports
and seminars.

8'431., Metallurgy: Iron and Steel. The lectures are simultaneous
with 343, but less time is devoted to library work and plant visits. This
subject is recommended for army and navy officers requiring a knowledge
of iron and steel for ordnance or structural purposes. Textbook: Stoughton,
Metallurgy of Iron and Sleel.

8432, 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.

8'433. Metallurgy: Iron and Steel. A continuation of 3'43 and
consists mainly of conference and library work,

3'44. Metallurgy: General, Zinc and Minor Metals. Covers in a
general manner the properties of metals and metallic compounds, treats
in detail fuels and refractories, discusses the principles which govern
pyro-hydro- and electro-metallurgical processes and considers typical
metallurgical apparatus. In zinc and minor metals the work supplements
that given in 3'412. Textbook: Hofman, General Metallurgy, Zinc
an¥ Cadmium.

8'46. Metallurgy: Iron and Steel, Advanced. Class work, con-
ferences, plant visits and library work, aiming to supplement and to
give a more detailed knowledge of the subject than is possible in the 343
subjects.

13‘46. Metallurgical Plant Design. Aims to make the student
conversant with some construction details of metallurgical plants, It
involves the fundamental calculation for a given problem, the study of
detail in working drawings, followed by the preparation of drawings of a
plant as a whole and of some of the apparatus in detail.

‘47, General Metallurgy, Advanced. A combination of class
work, conference and reading, in which students who have had the under-
graduate course in General Metallurgy can carry further their study of the
subject as a whole, or of several of its branches.

8'48. Non-Ferrous Metaliurgy, Advanced. The aim is to furnish
facilities for a detailed study of the metallurgy of some non-ferrous metals,
It consists of class work, conferences and reading.

3'492, 3'493. Metallurgy of Common Metals. Designed for engi-
neering students who do not expect to practice metallurgy as a profession,
It consists of two lectures per week in the second and third terms and
treats at varying lengths of iron and steel, copper, lead, zinc, aluminum,
antimony, tin and nickel. The 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.

364, 3'66. Metallurgical Laboratory and Reports. Copper ores are
roasted and leached by different methods and metallic copper is refined by
fire and electrolysis. The leaching of gold and silver ores begun in 3°54
is continued. The student obtains experience in plant methods for wet
assay by analvzing ores and solutions from his tests.

3'66. Metallurgical Plants. Drafting room, library and conference
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work. Details of apparatus, plant arrangement and operations are studied
and presented at occasional seminars, Considerable latitude is allowed
in a choice of subject,

For men in the R, O, T. C. the work will be continued in the third term,
taking sixty hours from thesis time, and will specialize in furnaces and
apparatus for ordnance production.

3'69. Metallurgical Calculations. Deals numerically with the
physical and chemical phenomena in metallurgical operations, mainly along
thermal lines. Special attention is given to thermal efficiencies and to
calculations of thermal balances of a number of processes. Textbook:
J. W. Richards' Metallurgical Calculations.

3:60. Plant Visits. Consists of one week spent in visiting metallurgi-
cal plants in New Jersey and Eastern Pennsylvania, Tt is required of men
expecting to register for fourth year Metallurgy. They will meet an in-
?tgluctor at a designated place about one week before the opening of the

all term.

8'61. Metallography. Classroom and laboratory work. It covers
the properties of metals, the constitution of alloys and metallurgical
compounds, and the influences of thermal treatment. The laboratory
exercises cover the preparation and microscopical examination of samples
of different grades of iron and steel, and of some of the principal industrial
non-ferrous alloys; they inciude the study of changes in structure by
mechanical stress and heat treatment, and the preparation of micro-
photographs. Textbook: Sauveur, Metallography and Heat Trealment of
Iron and Steel,

ARCHITECTURE
(Including the Division of Drawing. See page 182.)

Two professional options are offered by the Department: (1) Archi-
tecture, (2) Architectural Enginecring. The graduates of each option are
cquipped 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 develocd 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
philosophy of architecture, office practice, professional relations and
lectures on building construction. The more highly specialized stibjects
pertaining to the distinctive characteristics of the two options are neces-
sarily taught separately,

In all professional work the methods of instruction are, so far as
possible, individual, Even in such subjects as Architectural History and
European Civilization and Art, which must be presented in the lécture
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.
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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 strengly advised to spend a part of the summer vaca-
tion in an office, The experience that he gets there of practical problems
and conditions will be a great aid to him in a clearer understanding of the
value of his school work.

4'011, 4012, 4'013. Freehand Drawing. Elementary instruction in
careful observation and accurate sketching in pencil from simple models
and simple architectural details. Accuracy of proportion, simplicity of
presentation, and unity of the whole are emphasized.

4:021, 4022, 4'023. Freehand Drawing. A continuation of 4'0i3.
Includes drawing from the cast and architectural ornament in charcoal
and in wash; alsc quick sketching direct from the human figure.

4'031, 4032, 4'033. Freehand Drawing. A continuation of 4'023.
Drawing from the nude, memory drawing, and direct pen-and-ink sketch-
ing from the figure,

4'041, 4'042, 4'043. Freehand Drawing. A continuation of 4'033.
Drawing from the nude, memory drawing, and direct pen-and-ink sketch-
ing from the figure.

4'061, 4'052, 4'063. Freehand Drawing and Decorative Design.
Advanced work open only to students who have passed 4'043. The students
make life-sized drawings from the nude, and study the principles of decora-
tive figure design. Also includes outdoor sketching from architectural
subjects.

4061, 4'082, 4'063. Water Color. To give the student facility in the
use of this medium as a necessary part of his training in architectural
rendering. Includes out-of-doors sketching and a study of the elements
usually associated with the landscape setting of a building.

Supplementing the subject each student is encouraged to make at
least twelve sketches from nature, as vacation work, to be submitted in the
fall for criticism. This is to induce the student to acquire the habit of
observation until it becomes an instinct. These sketches are not in any
sense intended to be pictures, but first studies with true values and simple
planes well indicated.

4071, 4'072, 4'073. Modelling. Aims primarily to develop the
student's sense of a third dimension in his study of architectural composi-
tion. Given by means of sketch exercises in modeling-wax upon a given
program of an architectural character.

4'11, Shades and Shadows. Planned to give the fundamental
knowledge necessary for casting the conventional shadows employed in
architectural design, Given by means of drawing-room work in the
nature of test exercises based on textbook preparation. Covers the appli-
cation of descriptive geometry methods and also short methods of
construction useful in practice. Textbook: Notes on Shades and Shadows,
H, W. Gardner,

4'122, 4'123, Perspective, Lectures and classroom exercises, In 47122
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are considered the fundamental phenomena of appearance, the general
theory of conical projection and its application to perspective, the method
of revolved plan upon which all shorter methods are based, curves and
apparent distortion.

In 47123 the subject is continued with the study of direct divison,
direct measurement, relations between lines and poinis in the vanishing-
point diagram, the cubic system, method of perspective plan, and shadows.,
Textbook: Principles of Architectural Perspective, Lawrence,

4:21, 4'212, 4'213. Office Practice, Lectlures and exercises in the
drafting-room, to illustrate the principles governing the making of working
drawings, details and specifications. Plans of exccuted work are exam.
ined and discussed, and, wherever practicable, visits are made to the
buildings under discussion. The character and use of building materials
are discussed, with special reference to their influence upon architectural
design. This subject should enable a student without previous office
experience to be of some value as a junior assistant in an architect's office
during his vacation periods.

4'214, 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,

4'221, 4222, 4223, Professional Relations, Designed to give an
understanding of the professional character of the practice of architecture.
In it are discussed the personal, ethical, business and legal relations of the
architect with clients, builders, craftsmen, engineers, etc., with whom he
has to work in the practice of his profession; also the relations that should
exist between the architect, his professional organizations and the com-
munity in which he lives. References are made to legal handbooks upon
the laws governing architecture and building, and to the various documents
that are issued by the American Institute of Architects. The students are
encouraged to take part in the discussions and to express their personal
opinions, Textbooks: Handbook of Professional Practice, American Insti-
tute of Architects; Law of Architecture and Building, Clinton H, Blake, Jr.

426, Estimating. Designed to give the students some knowledge
of the methods used in making estimates of cost as applied to building,

4'311, 4'812,4'813. Theory of Architecture. Lectures supplementing
the various courses in Design and closely related to them.

4'321, 4322, 4'323. Theory of Architecture. A continuation of
4'313. In addition, the students are given exercises in preliminary
sketches in preparation for the corresponding course in Design performed
as part of the work in Design.

4'331, 4'332, 4'333. Theory of Architecture. A continuation of 4'323.

4411, 4'412, 4'413. Architectural History. A scries 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, 4428, Architectural History. A continuation of 4'413
devoted to the periods of Byzantine, Romanesque, Gothic and Renaissance
architecture. Reference reading and sketching is required.

4'461, 4'462, 4'463. European Civilization and Art. Rise of civi-
lization and of its westward expansion through the Mediterranean
basin. The racial, economic, religious and political elements in this develop-
ment are carefully traced, and upon the background thus gained the art of
each successive epoch is studied and general esthetic principles are dis-
cussed, As the students in Course 1V 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. Texthooks:
Breasted, Ancient Times: Tarbell, Greek Art.

4'471, 4'472, 4473, European Civilization and Art. A survey of the
civilization and art of the later Hellenic and Roman world is followed by
outlines of Medieval history and a brief study of Byzantine, Gothic and
Early Renaissance art. Method and apparatus as in 4463 of which this
forms a continuation. Textbook: Breasted, Ancient Times,

4'481, 4'482, European Civilization and Art (Special Topics). Modern
painting: a study of its development, problems, predominant influences,
from the Renaissance to the present time,

4'49. History of Renaissance Art. A short consideration of its
relation with medieval art and its consecutive phases in architecture,
sculpture, and painting.

4'611, 4'612. Philosophy of Architecture. A scries of conferences in
which architecture is considered from a theoretical rather than an histori-
cal point of view. It serves to supplement the drafting-room instruction
in design in furnishing a résumé of the fundamental principles of archi-
tecture and its relationship to civilization and the other arts allied with
architecture.

4'61. Landscape Architecture. Intended to acquaint the students
with the principles characteristic of problems peculiar to the landscape
architect, 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 development of the art. Lectures accom-
panied by reading and by work at the draughting board, It is a natural
preparation for the course in Town Planning.

4'62. Town Planning, Intended to acquaint the architectural
student with the principles that are characteristic of the problems of town
planning so that he may be the better equipped to codperate intelligently,
with either engineer or landscape architect. Lectures accompanied by
reading and work at the draughting board.

4'63, Architectural Humanities., Together with Landscape Archi-
tecture and Town Planning are subjects intended primarily for seniors
but will likewise be required of graduate students who cannot present
evidence of corresponding work covered previously. It is composed of
lectures by speakers of distinction in different fields not strictly architec-
tural, but so related to architecture as to be valuable to students about to
assume their professional responsibilitics,

4'711,4'712,4'718. Designl. Given by means of individual instruc-
tion in the drafting-room and by criticism of the student's work before the
class. In combination with the lectures in theory of architecture, the
student is made familiar with the elements of buildings derived from classic
precedent. It also serves to teach the student the principles and methods
of architectural drawing and rendering. Textbook: Esqui¢, Five Orders of
Architecture,

4721, 4722, 4'723. Design II. A continuation of 4'713 and includes
the beginning cf the study of principles of architectural composition by
means of problems. Textbook: Gremort, Elements of Classic Architecture,

4'731, 4'732, 4'733. Design III. A continuation of 4'723. It
extends the instruction in the principles of architectural composition to
buildings of simple requirements and varied character, TIncludes making
preliminary sketches in a period of eight hours for a given program, devel-
oping these sketches to a final result in a period of from four to five weeks,
and also sketch problem exercises of twelve hours duration.
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4741, 4'742, 4'743, Design IV. A continuation of 4'733, the prob-
lems in composition being more advanced. The system of preliminary
sketches, developed problems and sketch problems is continued. It includes
the preparation of the thesis required for the degree of Bachelor in
Architecture.

4'761, 4°762, 4'763. Design V. A continuation of 4'743 in methods,
the character of the problems being of an advanced nature. It includes the
preparation of the thesis required for the degree of Master in Architecture.

4'80. Building Construction. Lectures and recitations planned to
give the student a general understanding of the different types of build-
ing construction, the typical forms of elementary structures, and some
idea of arrangements and proportions imposed by the use of different kinds
of material.

4'811, 4'812, 4'813. Constructive Design. 4'811, 4'812 devoted to
the methods of analysis and computation required in elementary archi-
tectural construction, treating of the theory of construction, loads, reac-
tions, the design of beams, columns and various details, a wooden roof
truss, slow burning construction, and simple steel framing, and the plate
girder, 4'813 is devoted to the elements of design in reinforced concrete.
Textbook: Mimeograph Notes.

4'821, 4'822. Constructive Design. 4'821 is similar to 4'812; 4'822
is similar to 4'813. Textbook: Mimeograph Notes,

4'90,4'901. 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 drawi ., Advantage is taken of opportunities to view the work
of the template aud 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.,

4'912, 4'913. Structural Design. A consideration of fundamental
problems in structural design with emphasis on the analysis of such prob-
lems 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.

4921, 4922, 4'928. Structural Design. A continuation of 4'913,
consisting of problems in architectural construction, including plate and
box girders, riveted trusses, wind pressure and gencral framing in steel,

CHEMISTRY

Instruction in general Inorganic Chemistry is given to all students in
regular courses except that of Architecture, throughout the first year.
The subject is designed not only to impart a knowledge of the principles of
the science and of the descriptive chemistry of the metallic and non-metallic
elements, but to constitute an introduction to scientific methods of experi-
mentation, observation and reasoning. Special effort is, therefore, made
to impress upon the student the importance of neatness, accuracy and
thoughtfulness in connection with his laboratory practice, and to point
out the value for later professional work in all courses of intelligent observa-
tion and ability to interpret the meaning of observed phenomena,

The instruction in 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 Engincering Administration. It includes
Analytical, Theoretical, Organic and Industrial Chemistry, as well as
opportunity for elective courses in such specialized lines as gas, oil, air,
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water, food, sugar and proximate technical analysis. In all of these sub-
jects classroom instruction is combined with laboratory work. Students
in the courses in Chemistry and Chemical Engineering devote, as a rule,
more time to these subjects than students in other courses, and their work is,
accordingly, somewhat more advanced.

Opportunities for research work under the direction of the instructors
in the various branches enumerated above are unusually extensive, and
the general and special laboratories are well equipped for advanced work
of this character.

The aim throughout all the courses of chemical instruction is to teach
the student self-reliance, to inculcate habits of accurate thought and work,
and to afford such a training as will fit him to cope successfully with new
scientific and technical problems.

601, 6:02, 6:03. Chemistry. The fundamental principles of chemical
science and the descriptive chemistry of the more common elements and
their important compounds.

During the second and third terms (502, 5'03) those students
who have elected courses in which chemical subjects are continued beyond
the first year are given a laboratory course in synthetic inorganic chemistry,
while students taking the other engineering courses devote their time to a
study of certain special applications of chemistry to engineering problems.
Textbook: Norris, A Textbook of Inorganic Chemistry for Colleges.

6062, 6:063. Inorganic Chemistry I. Designed to strengthen and
broaden the student’s knowledge of inorganic chemistry., The outside
preparation consists in the reading of assigned portions of a standard text-
book. The classroom exercises are intended to assist the student in corre-
lating his knowledge in such a way as to increase its utility, and to assist
him in logical deduction and reasoning,.

6'062, 6°063. Inorganic Chemistry II. The aim of this subject, which
consists in part of informal conferences, is to study in a comparative way the
physical and chemical properties of the elementary substances and their
more important compounds. Relationships indicated by the periodic
system and the electromotive series are emphasized, and the effect on the
change in properties which accompanies change in valence is discussed.,
Attention is given, also, to the more important results of recent investiga-
tions in inorganic chemistry,

Preparation of Inorganic Compounds. The laboratory work
consists of the extraction of certain of the less common elements from their
ores, the study of the typical reaction of these elements, the preparation
of certain inorganic compounds which exist in several modifications and the
preparation of complex substances, An attempt s made to introduce
a spirit of research into the work. In the classroom the chemical principles
illustrated by the work are discussed. Textbook: Laboratory Methods
af Inorganic Chemistry, by H, and W. Biltz, translated by William T. Hall
and A, A, Blanchard.

6'09. Theories anc Applications of Catalysis. A systematic descrip-
tion of our knowledge nfp catalytic phenomena, including all recent
developmr nts. The various theories regarding the mechanism of catalytic
action «. well as the choice and function of catalysts in industrial
processes such as the manufacture of sulphuric acid, fixation of
nitrogen, hardening of oils, vulecanization of rubber, synthesis of alcohol,
saponification of fats, electrochemical operations, etc., wili be fully
discussed. Attention will also be given to the use of catalysts in typical
operations of organic chemistry such as oxidation, hydrogenation and
dehydrogenation, hydration and dehydration, polymerization, etc.

6'10. Qualitative Analysis, Intended to emphasize the principles
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involved in chemical analysis, to broaden the student's knowledge of
inorganic chemistry, to develop deductive reasoning power and to give
practice in manipulation. After a series of preliminary experiments,
illustrating principles and giving practice in writing equations, the student
is required to analyze unknown industrial products such as minerals, pig-
ments, slags and alloys. The student reports not only upon his qualitative
results, but also upon the proximate amounts of each element present.
Not only is the educational value of the courde broad, but it serves as a
necessary introduction to the study of quantitative analysis. Textbooks:
Qualitative Analysis, A. A. Noyes; Analytical Chemistry, Vol. I, Tread-
well- Hall.

5101, Qualitative Analysis. Abridgment of 5'10.

6°12. Quantitative Analysis. Elementary volumetric analysis. The
work is regarded as a preliminary training for the more advanced work
and the time is spent upon simple quantitative analyses which are typical
of the subdivisions of the subject. Great stress is laid upon the accuracy,
care and integrity necessary for successful quantitative work; and, as in
the instruction in qualitative analysis, the chief endeavor is to promote
thoughtful and intelligent workmanship. Special attention is given to
stoichiometry and the modern theories of solutions as applied to quantita-
tive analysis. Textbook: Quantitative Analysis, Talbot; Calculations of
Analytical Chemistry, Hamilton and Simpson; Analytical Chemistry, Vol.
II, Treadwell- Hall.

6'121. Quantitative Analysis. Abridgment of 5'12.

65'13. Quantitative Analysis. A continuation of 5'121, dealing with
gravimetric analysis.

6'131. Qualitative Analysis. Abridgment of 5'13.

614, Quantitative Analysis. The principles involved in the methods
of analysis are discussed in detail and the applications of these principles
to problems other than those being carried out by the student in the
laboratory are also considered.

The laboratory work includes the analysis of silicates, minerals, ores,
alloys and industrial products, The instruction is primarily to fit the
student to judge intelligently of the adaptability and accuracy of the
processes employed, rather than to furnish detailed directions for specific
analyses, and to afford him some general experience with the methods
employed for the accurate and rapid control of commercial products.
Textbooks: Quantitative Analysis, Fay; Analytical Chemistry, Vol. 11,
Treadwell- Hall,

6'141, Quantitative Analysis. Abridgment ot 5'14.

6°16. Analytical Chemistry. Arranged for fourth year students who
are admitted to X—A. The lectures give ;astruction 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 Noles and References.

. 5'16. Qualitative Analysis of Rare Metals. For advanced students;
includes the testing of recently developed methods and the investigation of
new procedures for the separation and detection of the rarer metals.
_Students are expected to understand the chemieal principles involved
in the reactions used, and are required to examine chemical literature and
to make reports concerning characteristic reactions of some of the metals.
6°17. Methods of Electrochemical Analysis. The classroom work
consists of a review of the electrochemistry of aqueous solutions with
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particular reference to the Nernst theorem. The important technical
applications are discussed and problems given for home study. In the
laboratory a number of typical electrolytic determinations are made, some
of which involve the carv.Ful regulation of the cathode potential. One or
more electrometric titrations are made. Textbook: Quantitative Analysis
by Electrolvsis, A. Classen—W., T'. Hall.

6'19. Chemical Literature, Reading of technical chemical literature
in German and French, and practice in the use of the libraries for the
purpose of jompilation of journal literature on scientific topics.

5:20. Water Supplies. Laboratory practice in the chemical examina-
tion of potable waters and of sewages; and ten lectures in which the
methods of analysis and the sanitary significance of the results are dis-
cussed. Texthook: Weodman and Norton, Air, Water and Food.

6:21. 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 boiler waters.

65'22. 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: Woeedman
and Norton, Air, Water and Food,

6'26. Chemistry of Foods. An introduction to the methods generally
employed in determining the character, purity and nutritive value of
common food materials, The extent, character and legal status of food
adulteration are discussed, anu analyses made of typical food products.
Texthook: Woodman and Norton, Air, Water and Food,

5'261. Chemistry of Foods. Abridgment of 525,

526. Food Analysis, Advanced. Illustrates the manner of attacking
the chemical problems arising in connection with State and municipal
food control. In addition to the laboratory practice, each student is
expected to present in conference a detailed written report concerning
some particular food material, its forms of adultcration and the most
rapid as well as systematic method of detecting them, accompanied by
actual figures obtained in the laboratory. Some attention is devoted
also to the system of food inspection and to a critical study of methods
of food analysis. Textbook: Woodman, Food Analysis.

627, Chemistry of Plant and Animal Life., The physical and
chemical properties of substances occurring in plants and animals, such
as fats, carbohydrates, proteins, purin and pyrimidine derivatives, antho-
cyanins, and alkaloids will be considered, together with the chemical
reactions by which these substances are synthesized and the changes of
composition which they undergo. The physicochemical phenomena of
osmotic pressure, of adsorption, of diffusion and of the colloidal condition
will be discussed, Catalysis, neutrality of cell contents, chemical coordina-
tion, chlorophyll, heemoglobin, 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 of assigned topics will be required.

6:29. Optical Methods in Chemical Analysis. Standardization of
saccharimeters by quartz-plate readings; determinations of specific
rotary powers, double polarization, the quotient of purity; and practice
in the calculations of optical analysis, with special reference to the use of
the polariscope and refractometer as applied to sugars, starches, essential
oils and the like, Textbook: Rolfe, The Polariscope in the Laboratory.

6°30. Proximate Technical Analysis. The student selects a subject,
consults the literature relating to it, presents the resuts of his reading
before the class for criticism and suggestion, and then applies the method
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as thus worked up, in the laboratory. Among the topics studied are
alkaloids, asphalt, oils of all kinds, paints, paper, inks, rubber, soaps,
tanning materials and the like. The subject is designed to develop a critical
spirit of investigation, rather than merely to study the technigque of ana-
Iyvtical methods,

6581, Gas Analysis I. Considers the qualitative and quantitative
analysis of the various gases, the technical analysis of commonly occurring
gaseous mixtures, such as illuminating and fuel gas, gases from acid
chambers and chimney gas, and the consideration of losses due to waste
gases. Textbook: Gill, Gas Analysis for Chemists, or Gas and Fuel Analysis
for Engineers.

6'32. Gas AnalysisII. The analysis of gases, with the use of methods
and apparatus which admit of a high degree of precision.

6'341. Applied Chemistry. Propertics, testing and applications of
paints, oils, varnishes, lubricants and wood preservatives. Alloys, bearing
metals, boiler scale and corrosion of metals are also discussed.,

6342, Applied Chemistry. Similar to 5341, Laboratory work can
be had in place of lectures,

6'343. Engineering Chemistry. An eclementary course designed to
give the engineer an insight into the chemistry involved in the production
and use of illuminating gas, aleohol, paper, ink, leathers, rubber, animal,
vegetable and mineral oils, paints, varnishes, starch, sugar and explosives.
Texthoolc: Rogers, Elements of Industrial Chemistry.

6'36. Testing of Oils. Mechanical and chemical testing of the min-
eral, animal and vegetable oils, with the purpose of detecting adultera-
tion, and of determining their applicability and their safety, from the point
of view of the manufacturer and of the insurance underwriter. Textbook:
Gill, Handbook of Oil Analysis.,

5'361. Testing of Oils, Similar to 5'36, special attention being paid
to lubricating oils and the needs of the engineer. Textboolk: Gill, Short
Handbook of 0il Analysis.

6'37, Chemistry of Road Materials. For civil engincers, dealing
with the applications and tests of bitumens, tars, oils, paints and chemi-
cals used in the preservation of roads and road structures. Textbook:
Blanchard, Highway Engineers’ Pocket Book.

6'40, Special Methods and Instruments. Use of the microscops,
polariscope and saccharimeter, refractometer, viscosimeter, turbidimeter,
nitrometer and precision centrifuge, and a study of their application to
problems in technical practice. Neostyled Noles.

6'41, Metallography I. The general methods used in the study
of alloys, the construction and interpretation of equilibrium diagrams
and the relations between the constitution of alloys and their physical
properties are considercd. The iron-carbon diagram is studied in detail
with its application to the heat treatment and the use of steel. Textbooks:
Williams, Metallography; Fay, Microscopic Examination of Steel.

6'42. Metallography Ia. Similar to 5°41, but intended only for
students entering from other colleges.

6°60. Organic Chemistry. (Brief Course,) For students who will
not pursue the study of organic chemistry further; it includes a
general discussion of the most important facts in the chemistry of the
compounds of carbon. The typical methods of preparation and the
chemical and physical properties of the various classes of compounds are
presented, and a brief account is given of the source and technical prepara-
tion of the simpler substances of commercial importance. Textbook:
Moore, Outlines of Organic Chemistry.

6611, 6612, 6'613. Organic Chemistry I. An extensive course in
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which the general principles of organic chemistry and the properties of
important compounds receive thorough discussion. The lectures are fully
illustrated by experiments, Textbook: Cohen, Theoretical Organic Chemisiry.

6621, b'622. Organic Chemistry II. For admission to this subject
students must have completed satisfactorily a vear's work in organic
chemistry, The important principles of the science are emphasized from
a more mature point of view than is possible when the subject is approached
for the first time. The usual classification of compounds into the aliphatic
and aromatic scries ® discarded, and the propertics of the compounds
containing the impox‘&zmt radicals are studied in a comparative way,
Emphasis is placed on the study of unsaturation, the influence of structure
and substituents on the activity of radicals, and the application of the
methods of physical chemistry to the solution of problems in organic
chemistry.,

6'624, 6'626. Advanced Organic Laboratory Practice. Practice in
the laboratory methods used in rescarch work in organic chemistry.
Includes a study of catalytic redu:tion and dehydration, special features
of the Grignard reaction, chemical equilibrium as illustrated in the case
of triphenyl methyl, and advanced synthetic work, Illustrates a number
of the principles discussed in chemistry 5'52, The student will base his
work on the original literature.

6631, 5'632. Organic Chemistry III. Primarily a graduate course.
Supplements the instruction received by students who have the equivalent
of Organic Chemistry I. Important topics, varied fiom year to year, are
presented in lectures accompanied by assigned reading and discussion.
T extbook (recommended, but not required): Meyer and Jacebson, Lehrbuch,
Volume 11, part 3. (Veil, Leipzig.)

6'64. Industrial Organic Chemistry. A comprehensive survey of
the various industries in which organic chemistry is used. Among the topics
studied are: sugar and starch industries, distillation of wood, technical
treatment and uses of rubber, some products derived from coal-tar, manu-
facture of inks, textile industrics, fats, waxes and essential oils, organic
medicinal chemicals, ete, Emphasis is placed on the organic chemistry
involved in these operations, but a description of the technical operations
sufficiently detailed to make the discussion complete is given.

6651, 6'662. Organic Qualitative Analysis. A laboratory course for
advanced students in the use of systematic methods for the identification
of organic compounds continuing through two terms. Textbook (recom-
mended, but not required): Mudliken, Identification of Pure Organic
Compounds.

6661, 6'662, 6'6622, 6'663. Organic Chemical Laboratory. Includes
three kinds of practice. (a) Organic preparations. In this the student
becomes familiar with the mcre common methods of manipulation and
the mor¢, important synthetic processes, while the application of theory
to the wdrk 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 ficld. Similar methods are pursued. (¢) Ultimate analysis.
(Now given only in Course V.) This gives drill in combustion and the
method of Carius. In th¢se fundamental operations the student is ex-
pected so to overcome all sources of error as to acquire confidence in
his results, Textbook: Gatiermann, Practical Methods of Organic Chemisiry.

6664, 66656, 6°666. Organic Chemical Laboratory., Laboratory
practice based upon theoretical instruction given in 5°50. The kind and
quality of work are widely varied, according to the professional course
which the student is pursuing.

e
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65672, 6'673. Synthetic Methods in Organic Chemistry., For grad-
uate students specializing in organic chemistry. Standard methods of
organic synthesis are discussed, particular attention being given to the
relation of the reagent to the structure of the product and to the varied
reactivity of similar groups. Intended as an introduction to organic re-
search, inasmuch as it aims to describe the means whereby substances of
desired structure may be deliberately synthesized.

5'681,6'682. Recent Developments in Organic Chemistry. Designed
to bridge the gap between the textbooks and the current journals, and
s0 to awaken in the student the desire to read. The subject will be given
in any term when applied for by six regular students.

6691, Chemistry of Dyes. [llustrated lectures for graduate students
on the organic chemistry of the synthetic dyestuffs and their intermedi-
ates. Synthetic methods, physical, chemical and tinctorial propertics,
structure, and chromophore theory and classification are systematically
discussed, and their significance in the development of the color and
textile industries is indicated, Textbook (recommended, but not required):
Caine and Thorpe, The Synthetic Dyestuffs.

5'692. Chemistry of Powder and Explosives. The various types
of propellent powder are consid''red, their history, manufacture, propertics,
testing and manner of use, Ifitiators and commerical and military high
explosives are discussed, particular emphasis being given to their chemical
reactions and to their properties with reference to current theorics of
explosives,

6°693. Determination of Chemical Constitution for Organic Com-
pounds, For graduate students. Aided by numerous illustrative prob-
lems drawn from classic researches, many of the more practical general
methods for establishing the exact constitution of organic substances of
previously undetermined chemical structure are thoroughly discussed.

5°631, 6'632, 5'633. Thermodynamics and Chemistry. Mainly for
students taking physical chemistry as a major subject. An acquaintance
with the elements of physical chemistry 1s presupposed. An extended
examination is made of the fundamental equations of thermodynamics, and
of their applications to physicochemical changes, to chemical equilibria,
and to electrochemistry. Numerous problems are solved. Texthook:
MacDougall, Thermodynamics and Chemistry.

6°641,5'642, Conference on Current Literature in Physical Chemistry.
Brief oral reports, by the members of the conference, on the current litera-
ture of physical chemistry, mainly from the French and German journals,

6661, 6662, 5'663. Chemical Principles I. Only the more important
general principles of chemistry are considered, but these are treated with
great thoroughness, and are illustruted by applying them to a variety of
problems, which the students are required to solve. These problems are
discussed in detail, the aim being to develop power to use the principles,
rather than merely to impart a knowledge of the phenomena, The topics
considered in the course are the pressure-volume relations of gases, the
kinetic theory,.the energy relations of gases, the propertics 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,
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conductivity and ionization, of rates of reaction, of the equilibrium-
constants of gaseous, dissolved, and solid substances, and of thermo-
chemical constants, Textbook: Noyes and Sherrill, An Advanced Course of
Instruction in Chemical Principles,

6'664, 6666, 65'666. Chemical Principles. Adapted to the needs of
students in Course X, differs from 5'651 in the following respects. Certain
topics are dealt with more briefly, and the time thus gained 1s devoted to a
consideration of the maximum work obtainable from chemical changes and
its relation to the equilibrium conditions of such changes. Especial empha-
sis is placed upon the effect of temperature on chemical equilibrium, Text-
book: Noves and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

6661, 65'662, 5'663. 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 5651,
Especial emphasis is placed on the practical application of principles, as
illustrated by problems, which the students are required to solve. The
subject matter corresponds to that described under 5°651 and 5°67, but is
adapted to the more advanced viewpoint of the graduate student, Text-
book: Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

5'67. Chemical Principles II. A continuation of 5'651, 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; clectrode-potentials in relation to the equilibrium of oxidation
and reduction reactions; electrolysis in relation to electromotive force;
and concentration and gas polarization. In thermodynamic chemistry
the free-cnergy decrease attending isothermal chemical changes, or the
maximum work obtainable from them, is considered in relation to the
equilibrium conditions of such changes; and from the effect of temperature
on free energy is derived that of chemical equilibrium, Textbook: Noyes
and Sherrill, An Advanced Course of Instruction in Chemical Principles.

6'68. Thermochemistry and Chemical Equilibrium., The more
important principles of physical chemistry. The topics considered are the
pressure-volume relations of gases, solutions, elements of thermochemistry,
the phase rule, the mass-action law applicd to homogeneous and hetero-
geneous equilibria, the effect of pressure and of temperature on chemical
equilibria, the clements of electrochemistry and the energy obtainable
from chemical change. These principles are illustrated and emphasized
by numerous problems,

6°69. Colloidal Chemistry. The behavior and properties of sub-
stances in the colloidal state are considered in relation to the surface
effects upon which they largely depend, The topics discussed are surface
tension, adsorption, contact catalysis, Brownian movement, and methods
of preparation and propertics 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.

6701, 5702, 6'703. The Logic of Scientific Inquiry. One evening a
week (730 to 9°30) throughout the academic year. The seminar is devoted
to a discussion of the methods which are used in making an inquiry into the
phenomena of nature, to a discussion of the uses of reasoning and of the
relations between logic and experiment,
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Members of the Institute staff and others engaged in scientific inquiry
will speak, and the talks will be followed by informal discussions. A knowl-
edge of the general history of science is desirable but not necessary.
Graduate students in any of the departments of the Institute, members of
the instructing staff, and properly qualified seniors will be admitted to the
course after consultation with the instructor in charge.

6'712, 6'713. Physical Chemistry Seminar. The classes are of ‘an
informal nature and include discussion of the assigned reading. Many of
the topics are brought up to date by assignments in the current literature,
sometimes of definite articles for review, sometimes of a general topic
which the student is expected to follow up by a search of the abstract
journal. While the text serves as a general outline of the work, certain
topics chosen entirely outside of the text are considered in rclation to
physical chemistry as a whole. The course is given only in case a sufficient
number of students apply in time to arrange for it. Textbook: Nernst,
Theoretical Chemistry, Seventh English Edition.

6'731. Thermodynamics I; Free-Energy., The thermodynamics
of chemical reactions is presented from the free-energy viewpoint. Methods
for caleulating free-cnergy values from equilibrium data and electromotive
force, and the effect of temperature on free-energy, and therefore on
chemical equilibrium, are considered in detail. Definite problems serve
as a basis for discussion, and are so selected that the student acquires an
insight into a general plan for working out a complete system of free-energy
values. From these values, the equilibrium constants of all chemical
reactions can be calculated at different temperatures.

6'732. Thermodynamics II; General Theory. The principal gen-
eral equations of thermodynamics from the entropy point of view are
developed. Some applications of the equations to pheénomena relating
to the general properties of substances are studied. Emphasis is
placed on the importance to the * third law' of the temperature
functions of the specific heats of substances. The aim throughout the
course 1s to emphasize the fundamental and philosophical aspects of ther-
modynamics.

6'741, 6'742. Kinetic Theory of Gases, Liquids and Solids. Those
ideas and theorics are discussed which seck to account for the physical
propertics of substances from a kinetic point of view. The methods of
mathematical analysis which are particularly adapted to this particular
field are first to be considered, after which the results obtained by their
application to several molecular models are examined. Van der Waal's
ideas and his equation, and its later development by Van Laar, which
attempt to account for the properties of non-perfect gases and the con-
tinuity of the three states of aggregation, receive detailed attention.
Recent attempts to use an atom model su[_{ut_sud by the work of Bohr and
others are considered, and a general comparison finally made showing
how well the existing quantnlahu data can be accounted for by the most
recent developments of the kinetic theory. Textbook: J. H. Jeans,
Dynamic Theory of Gases.

56'76. Atomic Structure. The indications concerning the nature
of the atom, shown by researches in radiation, radioactivity and allied
fields are outlined in an essentially non-mathematical manner. With these
indications is compared the evidence of chemical and electrochemical
knowledge. Lastly the usefulness of a theory of atomic structure, in inter-
preting chemical facts, and particularly the nature of valence, is d]hLUSSUd

6'761, 5762, 6'763. Sub-Atomic Chemistry. This course for grad-
uate studt.ntb extends throughout the year and embraces the {ullo\\-
ing topics. In the first term, the methods of separation and identification
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of the radio elements and physical methods of determining atomic and
sub-atomic masses and dimensions; in the second term, the application
of quantum hypothesis to radiation, photoelectric effect, and to the Bohr
atom model, and in the third term, theories of atomic structure — particu-
larly the Lewis-Langmuir theory — with especial regard to its chemical
significance, Textbooks: Soeddy, The Chemistry of the Radio Elements;
Milliken, The Electron; and Original Articles in Scientific Journals.

6'77. Elements of Chemical Theory. (A brief course for biclogical
students.) Rather than to present a mass of detail, the primary aim
is to present the fundamental concepts and principles of physical chemistry
so as to enable the student to gather and to interpret further needed
material, by intelligent self-study. Certain special topics, however,
are discussed in detail: such as, the numerical solution of physical-
chemical equation, criteria for detecting chemical change, hydrogen
electrode and indicator applications and the Donnan Equilibrium. Nota-
tion of the differential calculus will be used without requiring technical
skill in the use of mathematics.

Special Courses in Chemistry and Explosives for Ordnance Officers.

6'801, Geperal Chemistry. Lectures on the fundamentals of
inorganic and of organic chemistry, the gas-law, vapor density, electrolysis,
the mechan‘am of reactions, etc. Particular attention is given to principles
important . an understanding of the manufacture and functioning of
explosives, aud these are illustrated by problems. Important technical
processes, the manufacture of sulphuric acid, nitrie acid, chlorine, chlorates,
ammonia, the fixation of nitrogen and the distillation of coal tar and of
petroleum, are treated in detail. Textbook: Modern Inorganic Chemastry,
J. W, Mellor,

6'802. Chemistry of Powder and Explosives. Lectures on the
manufacture, testing and use of powder and explosives, Their chemical
properties are discussed in their bearing upon availability, method of
manufacture, manner of storage and of use. Black powder, nitrocellulose
powders, nitroglycerine powders, flashless powder and flashless charges,
fulminate, azide, primers, high explosives, aromatic nitro-compounds
and those derived from other sources, dynamite, chlorate explosives,
and pyrotechnic devices are discussed. Textbooks: Organic Chemistry,
J. F. Norris; Laboratory Experiments on the Class Reactions and Identifica-
tions of Organic Substances, Noyes and Mulliken; Mimeograph Notes;
Courses of Instruction in Chemistry and Explosives, Davis.

6803. Theory of Explosives. Continuation of 5802,

65804, General Chemistry Laboratory. To accompany 5803,
laboratory exercises in the preparation of technically important or typical
inorganic and organic substances, together with experiments to determine
the purity of the raw materials and of the final products,

6'806. Explosives Laboratory. Preparation and testing of explosive
substances. Analysisof black powder and smokeless powder, preparation
of picric acid, TNT, tetryl, etc., heat-test, ete. One or two afternoons will
be devoted to practical experiments on the force of explosives, their
sensitiveness to shock., The subject familiarizes the student officers with
the chemical and physical propertics of explosives and with the methods
by which these properties are examined.

684, Industrial Applications of Chemical Principles. A few
important industrial processes are studied from the standpoint of general
chemistry, Particular actention is directed to determining the theoretical
maximum efficiency in each case and methods of attaining it.
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6'90. Research Problem. The laboratory problems assigned in this
course are of the nature of minor researches, which are intended to give
the student an opportunity to test his ability to do work of an original
character. In connection with this work carefully written reports are
required upon the journal literature relating to the topic in hand, and a
formal record of results obtained in the laboratory must be presented for
acceptance, The student may select a problem in inorganic, organic or
physical chemistry as he may prefer,

6'93. History of Chemistry. Historical development of the science
and a study of the life and worl: of the great men who have contributed
to this development. The student is required to do extensive reading and
to make reports upon the details of classical investigations.

5941, 6'942. Recent Developments in Science. Weekly meetings
are held at which reports and reviews of topics of current interest are
presented by members of the instructing staff or graduate students.

6'96. Thesis Reports. Classroom exercises at which students are
required to report upon the progress of the investigations upon which their
theses are to be based, These reports are subject to criticism and
suggestion from members of the class and of the instructing staff.

6971, 6972, 6°973. Journal Meeting in Organic Chemistry. The
instructing corps and graduate students in organic chemistry meet once a
week to discuss current publications.

698. Research. The rescarch required as a part of the requirements
for any of the advanced degrees may be taken in any of the following
divisions of the Department: inorganic, physical, organic, or applied
chemistry. In its general character the worl: must be of such a grade as
to demonstrate the fitness of the student to carry on original investigations
with a reasonable degree of independence but in consultation with the
member of the staff having the research in charge.

6'091, 6'992, 6'993. Research Conferences in Physical Chemistry.
The rescarches in progress in the Rescarch Laboratories of physical
chemistry are discussed by those who are at work upon them,

5'994, 6'996, 6'996. Research Conferences in Organic Chemistry.
The rescarches in progress in the Rescarch Laboratories of organic
chemistry are discussed by those who are at work upon them,

ELECTRICAL ENGINEERING

The instruction in Electrical Engineering aims to give a foundation
in those general principles of electricity and magnetism upon which the
development and advancement of the electrical art, in all its various phases,
have been shown to rest, Codrdinated with this instruction in the theory
of electricity and magnetism, and enforcing it, are courses on the larger
problems of engineering, together with the work in the laboratories, embrac-
ing a detailed study of the instruments, methods, and plant used in modern
electrical engineering practice, special emphasis being laid throughout 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 makes it possible to familiarize the under-
graduate student with the various types of apparatus and the engineering
methods with which he will be brought into contact in his later professional
work, and also affords opportunity for graduate students to carry out
original investigations. The latter opportunitics arg enhanced by the
large libraries and research laboratories of the Department.

Excursions to important industrial works with which the vicinity of
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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 pages35 and 36.

6'00. Principles of Electrical Engineering (Electric and Magnetic
Circuits). Recitations and problems. Fundamental concepts of electrical
engineering and the laws of the clectric and magnetic circuits. Textbook:
Timbie and Bush, Princz't{:les of Electrical Engineering.

6'01, Principles of Electrical Engineering éDirect—Current Ma-
chinery). Recitations and supervised problem work. Principles underlying
the construction and performance of direct-current machinery, Textbook:
Langsdorf, Principles of Direct-Current Machines.

6:02. Principles of Electrical Engineering (Variable and Alternating
Currents). Recitations and supervised problem work., Variable and
alternating currents. Textbooks: R. R. Lawrence, Principles of Alternating
Currents; W. V. Lyon, Problems in Electrical Engineering.

6:03. Principles of Electrical Engineering. (Polyphase Alternating
Currents and Alternating-Current Transformer.) Recitations and super-
vised problem work, Discussion of polyphase alternating currents and
the alternating current transformer. Textbooks: R. R. Lawrence, Principles
of Alternating Currents; R. R. Lawrence, Principles of Alternating-Current
Machinery; W. V. Lyon, Problems in Allernating-Current Machinery.

6'031. Principles of Electrical Engineering (Polyphase Alternating
Currents and Alternating-Current Transformer). Recitations and super-
vised problem work, similar to 6°03, but with less attention paid to details.

6'04. Principles of Electrical Engineering (Alternating-Current
Machinery). A continuation of 6°03. Recitations and supervised problem
work. Discussion of the various types of alternating-current machinery for
the generation, transmission and distribution of power. Textbooks: R.R.
Lawrence, Principles of Allernating-Current Machinery; W. V. Lyon,
Problems in Alternating-Current Machinery.

6'041. Principles of Electrical Engineering (Alternating-Current
Machinery and Electric Transmission). Recitations and superviscd
problem work. Continued study of alternating-cu.rent machinery and
problems involved in the electric transmission of energy.

6:06. Principles of Electrical Engineering (Transmission Problems).
Recitations and supervised problem work. Consideration of the electro-
static circuit, particularly with regard to its application to the dielectric
stresses in insulators and cables, the phenomena of electrostatic and
magnetic induction in transmission lines, corona and corona loss. A brief
discussion of the electrical and mechanical caleulations of transmission
lines and graphical methods as applied to such problems is included.
Texthook: Jackson, Alternating Currents and Alternating Current Machinery.

6'06. Principles of Electrical Engineering (Transmission Problems).
A continuation of 6'05. Recitations and supervised problem work. Con-
sideration of the long transmission line and of power factor correction,
voltage control, and unbalanced loads and cconomic considerations of
electric-power transmission.

6:101. Principles of Electrical Engineering (Variable and Alternating
Currents). First half of 6:00, given at the worlks of cooperating company.

6:11. Principles of Electrical Engineering, Last half of 6'00 and
first half of 6°01.

6'111. Principles of Electrical Engineering (Direct-Current Ma-
chinery). First half of 6°01, given at works of codperating company.
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6112, Electrical Engineering (Direct-Current Machinery). Second
half of 601, given at works of cooperating company.

612, Electrical Engineering (Direct-Current Machinery and Alter-
nating Currents). Second half of 6:01 and first half of 6°02,

6'122, Principles of Electrical Engineering (Variable and Alternating
Currents). Last half of 6°02, given at works of cooperating company.

6°131. Principles of Electrical Engineering (Alternating-Current
Polyphase Circuits). First half of 6'03, given at works of cobperating
company.

6°14, Principles of Electrical Engineering Alternating-Current
Machinery). Last half of 6'03 and first half of 6°04.

6°141. Principles of Electrical Engineering. First half of 604,
given at works of cooperating company.

6°142. Principles of Electrical Engineering. Last half of 604,
given at works of codperating company,

6'16. Principles of Electrical Engineering (Alternating-Current
Machinery and Power Transmission). Last half of 6°04 and first half of
6°05.

6'162. Principles of Electrical Engineering (Transmission Problems).
Last half of 6°:05, given at works of codperating company.

6:161. Principles of Electrical Engineering (Transmission Problems).
First half of 6°06, given at the works of the codperating company.

6'17. Principles of Electrical Engineering. (Transients in Machines
and Transmission Lin +.) Last half of 6:06 and first half of 6:511.

6°172. Principle. - £ Electrical Engineering. (Transients in Machines
and Transmission Lines.) Last half of 6'511, given at the works of the
cobperating company.
~ 6'20. Electric Transmission Equipment, Lectures and recitations,
Design, construction and characteristics of the equipment employed in
the electrical transmission of encrgy.

6'21. Industrial Applications of Electric Power. Lectureson electric-
motor drive, electric lighting and electric heating in industrial plants and
for industrial purposes, No text. Special notes.

622, Central Stations. A course of lectures dealing with the ther-
mal and electrical principles, the study and projection of load curves, the
economic considerations affecting the selection of site and machinery and
the arrangement of plant, and a statistical analysis of the cost of electric
energy,

623, Central Station Design. Lectures dealing with the design,
construction and operation of electric-power genecrating stations, accom-
panied by relevant problems in engineering economics.

6231, Central Stations. Lectures on the design, construction and
operation of electric-power gencrating stations, being a condensation of
courses 6°22 and 6°23.

6'24. Electric Railways. Lectures and recitations relating to the
construction, equipment and operation of different types of electric rail-
ways, together with related problems in power transmission and generation.
Textbook: Buck, The Electric Ratlway.

6'261. Dynamo Design. Direct-current machines and alternating-
current transformers. Materials of construction, methods of construction,
and the influence of the various factors in design on manufacture and
operation are considered. Textbook: Alex. Gray, Eleciric Machine Design.

6'262. Dynamo Design. Design of synchronous and induction
machinery, primarily a continuation of 625 but also complete within the
term. Textbook: Alex. Gray, Electric Machine Design.

6°27. Illumination. Lectures and recitations devoted to the produc-
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tion, measurement and distribution of light. The various types of lighting
unit, the characteristics of each and its appropriateness for different
purposes, e.g., industrial lighting, commercial lighting, street lighting, etc.,
are discussed. Considerable time is devoted te the bearing of good illumi-
nation on industrial production, sanitation and factory welfare, also to
industrial codes and the relation of the state to proper industrial, street
and automobile headlighting.

6:281. Principles of Electrical Communication. The problem of
transmission over long lines in the steady state, including composite
and loaded lines. In the laboratory, measurements of current and volt-
age are made on artificial lines, and a comparison is made with results
deduced theoretically.

6°282. Principles of Electrical Communication. Continuation of
6'281 and deals with repeater and carrier systems; also the general question
of networks and filters. Supplemented by trips to various operating plants
in the vicinity.

6:288. Principles of Electrical Communication. Elementary theory
underlying radio-communication. Circuits under free and forced vibra-
tion are discussed with special emphasis upon their applications to radio,
High-frequency power sources are deseribed and some attention is given
to the thermionic or triode oscillator as a source, Detection and amplifica-
tion by present methods are studied in some detail. 6°281 and 6G:282
satisfy the requirements of the Signal Corps, R, O, T, C.

629, Storage Batteries. Theory, construction, care and application
of storage batteries. Ten lectures. Given in one term of fourth year if
applied for by six or more students,

6'301. Principles of Electrical Communication. Principal systems of
telephony in practical use with reference to the principles and modes of
operation.

6'302. Principles of Electrical Communication. Fundamentals
involved in open wire and cable telegraphy. Emphasis is placed upon
the behavior of elementary circuits in the transient state with special
reference to the conditions met with in signalling, Various types of
telegraph circuits such as the simplex, duplex, diplex, multiplex and the
composite are outlined.,

6:303. Principles of Electrical Communication. Intended to familiar-
ize the student with the fundamental problems of radio-communication.
Covers in an elementary way the transmitting set, its purpoge and opera-
tion, and the receiving set, its purpose and operation. Emphasis is placed
upon electrostatics and electrical units as a preparction for the more
advanced subjects to follow.

6:311. Principles of Electrical Communication. Deals with the steady
state transmission of alternating currents over long lines and cables. The
question of loaded and composite lines as well as artificial lines is discussed.

6'312. Principles of Electrical Communication., A continuation of
634 dealing with repeaters and carrier systems, also the problem of
balancing networks and filters, Supplemented by trips to various oper-
ating plants in the vicinity,

6'313. Principles of Electrical Communication. The general circuit
theory as related to radio. Some time is spent in the discussion of high-
frequency sources which is followed by a discussion of antennz and
radiation as related to electric wave propagation. Amplification and
detection is treated in continuation of the studies in 6'371 and 6°372.
The theory of radio measurements is discussed.

6'322. Principles of Electrical Communication. General treatment
of the principles of ionic conduction in gases and through vacua, A com-
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prehensive study is made of the characteristics of the thermionic or
triode tube and of gaseous conduction tubes in use today.

6'323. Principles of Electrical Communication. A continuation of
6'371. The engineering applications, the limitations and the operation of
existing thermionic devices.

6'331, 6'332, 6:333. Communications Electrical Laboratory. Offers
problems in the manipulation and study of various apparatus with a view
to intimately associating the theoretical deductions with actual measured
data. Among other things, includes measurements on artificial lines and
cables, and the determination of transmission equivalents of networks,
measurements on filters, as well as on thermionic and gaseous conduction
tubes, also radio-frequency measurements of resistance, inductance and
capacitance extending to networks,

6:'38. Electric Wiring and Lighting of Buildings. Lectures on the
design of electric wiring and lighting systems for buildings. Textbook:
Cook, Interior Wiring.

6°40. Elements of Electrical Engineering. Recitations and problems.
General principles involved in the generation, distribution and utilization
of electric power, Texthook: Hudson, Engineering Electricity.

6'41. Elements of Electrical Engineering, Rccitations and prob-
lems, General principles of the electric and magnctic circuit and their
applications to the generation, distribution and utilization of dircct-current
power, Textbook: Hudson, Engineering Electricity.

642, Elements of Electrical Engineering. Recitations and problems,
Applications of the general principles of the electric and magnetic circuit
to the generation, distribution and utilization of alternating-current
power, Textbook: Hudson, Engineering Electricity,

6431, 6°432, Elem »nts of Electrical Engineering. Recitations and
problems. General princ.ples involved in the generation, distribution and
utilization of electric power with special application to Ordnance service,
Textbook: Hudson, Engineering Eleciricity.

6'44. Electric Transmission and Distribution of Energy. Analysis
of the electric circuit and the problems of electric transmission and dis-
tribution of energy. Textbook: Jackson, Alternating Currents and Alter-
nating-Current Mcchinery.

6'46. Alternating Currents and Alternating-Current Machinery.
Principles of alternating currents and alternating-current machinery,
Given especially for students in Course XIIT-A. Texthook:C, L. Dawes,
A course in Electrical Engineering, Vol. I1.

6'462, 6°463. Alternating-Current Machinery and Its Applications.
A continuation of 6°'45. Principles and performance of alternating machin-
ery with special reference to mechanical and naval problems. Textbool:
C. L. Dawes, A course in Electrical Engineering, Vol. I1.

6'472, 6'473. Electric Propulsion of Ships. Designed to give a clear
understanding of the principles of ship propulsion, the relations which
exist between a vessel and its propelling machinery, when a marine power
plant is under consideration, and to enable students to acquire a com-
prehensive view of the problems connected with the design of a marine
power plant equipped with electric drive. The course will include in a
general way some study of electrically driven auxiliary machinery on
vessels driven by internal combustion engines. The first term will be
devoted to a study of general principles and the second term to the solu-
tion of problems and the preparation of a design in connection therewith.
Textbooks: Chapman's Marine Power Plant; Robinson's Eleclric Ship
Propulsion.

6'60. Electrical Engineering Seminar, A scries of papers and
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conferences of the junior instructing staff and all students pursuing
graduate work in the branches relating to electrical engincering, for the
purpose of reviewing problems of timely interest in electrical engineering.
Continued through the year.

6'61l. Electric Circuits. A three-term graduate subject concerned
chiefly with the transmission and control of power, Nefworks and trans-
mission lines in the steady state, unbalanced polyphase systems, transients
in circuits with lumped constants, and waves on transmission lines are
treated mathematically, by laboratory work and by special problems.

6'511, Electric Circuits. The theory of transients in machinery and
in transmission lines, First half of 6:51. (Not offered 1623-24.)

8612, Electric Circuits. Second half of 6°51.

6'52. Alternating-Current Machinery. A graduate course of con-
ferences dealing with the advanced analysis of the theory and performance
of alternating-current machinery.

6'63. Public Service Companies. A graduate course of lectures and
conferences on organization and management of such companies, accom-
panied by extensive assigned reading and examination of operating records.

6'54. Power Stations and Distribution Systems, A graduate course
dealing with the theoretical principles and economic considerations of
central station desizn, followed by the examination of a project relating
to the generation and distribution of electric power and the preparation
of a report dealing with the preliminary design and estimate of cost.

6'65. Electric Railways. A graduate course of lectures and problems
on the application of clectricity to the propulsion of railvay trains. Special
attention is paid to the predetermination of size of equipment and energy
requirements, the relative advantage of steam and electricity for propul-
sion, the various systems of electric traction, and to the making of estimates
of the cost of construction and operation, Textbooks: Buck, The Eleclric
Railway; Richey, Electric Railway Handbook, and Current Technical Articles.

6'66. Electrical Communication of Intelligence, A graduate course
on the theory of telegraphy and telephony by wires and radio communica-
tions, including the problems of wave transmission of sinusoidal and non-
sinusoidal impulses and trains, line loading, repeating vacuum tube cffcets
and radio transmission. Laboratory work is associated with the lecturcs,

@'67. Illumination. An advanced course in the study of light sources,
light distribution, and illumination design. The spectrophotometric study
of sources, as well as the photometric examination of larger luminaires
and the use of special photometric devices, is included. This subject 15
intended for those who have completed 6°27 or its equivalent.

6'611—6'516. Manufacturing Practice, These numbers cover the
manufacturing subjects taken by the cooperative students at the various
plants of the General Electric Company. The major portion of the assign-
ments are to the Lynn works and the remainder to the Schenectady,
Pittsficld and Erie works of this company. The students are not all
assigned to the same jobs; neither are they always assigned to the same
departmer .  The following is the list of the various departments to
which studei.cs are assigned and it also indicates the approximate order in
which the manufacturing practice is given,

Machine Shop Training Room, Assembling and Inspecting.
Armature Winding.

Drafting and Design, including work on Motors, Transformers and
Turbines.

Foundry Practice,

Standardizing Laboratory and Meter Testing.

Direct-Current Motor Test,
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Alternating-Current Motor Test.

Tllumination Department.

Transformer Test.

Turbine Test,

Factory Production.

Air Compressors.

Power Plant.

Research in various departments including the Thomson Laboraterics
and Schenectady Research Laboratories,

These courses also include a series of weekly lectures on Manufzcturing
Methods given by the various heads of departments. Each student is
required to submit a report on cach lecture and these reports are read
by the lecturer and by the English Department of the Institute.

6611, Manufacturing Practice. First term’'s work at plant of
coOperating company.

6'612. Manufacturing Practice. Second term's work at plant of
cooperating company'.

6'613. Manufacturing Practice. Third term's work at plant of
codperating company.

6:614. Manufacturing Practice. Fourth term's work at plant of
codperating company.

6'616. Manufacturing Practice. Fifth term’'s work at plant of
cobperating company.

6616, Manufacturing Practice. Sixth term's work at plant of
codperating company.

6'621—6'626. %‘ublic Utility Practice. The courses in Public Utility
Practice are given by the Edison Electric Illuminating Company and the
Boston Elevated Railway Company. 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 Computing.

Power Estimating and Commercial Engineering.
Installation Deparfment.

Testing and Repair of Meters,

Maintenance of Street Lighting System.

Installing and Maintaining Service to Customers.
Supply Department,

Purchasing, Receiving, Inspecting and Shipping.
Standardizing and Testing Departments.

Standardizing the various types of Electrical Equipment.

Steam and Chemical Tests.

Flectrical Tests on Power House and Substation Equipment.

Transmission Lines and Eleetrical Appliances of all kinds.
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Scientific Research and Study covering the many Public Utility
Problems.

Boston Elevated Railway Company

Maintenance Department.,
Surface Lines, Track Department.
Track building.
Welding.
Equipment division.
Tie and timber treatment, plant and general yard.
Rapid transit lines, track.
Steel Maintenance and Erection Division.
Signal Division.
Building Division.

Architectural Department.

Civil Engineering Department,

Mechanical Engineering.

General Manager's Office,

Rolling Stock and Shops.

Car house pits.

Rapid transit shop.

Armature shop.

Machine shop.

Truck shop.
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.

6'621, Public Utility Practice. First term's work at plant of
codperating company,

6:622. Public Utility Practice. Second term’s work at plant of
codperating company,

6'623, Public Utility Practice. Third term's work at plant of
coOperating company.

6'624. Public Utility Practice. Fourth term's work at plant of
coOperating company.

6'626. Public Utility Practice. Fifth term's work at plant of
codperating company.

6'626. Public Utility Practice. Sixth term's work at plant of
codperating company.

6'69, Electrical Engineering Laboratory. Ten laboratory and
twenty class room exercises concerned with the application of the funda-
mental laws of the electric and magnetic current to technical electrical
measurements, Textbook: Laws, Electrical Measurements; Special Direc-
tions for Measurements Division.

6'70, 6'71, 6'72, 6'73, 6'74, Electrical Engineering Laboratory.
Study of technical electrical measurements and dynamo-electric
machinery. For purposes of administration, the work is divided
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into two parts: (a) Technical Electrical Measurements, — The work in
technical electrical measurements consists of six exercises in the first
term of the third year, five in the second term of the third year, five in
the third term of the third year and three in the first term of the fourth year,
Particular attention is givén to tests to determine the character and bohay-
ior of the materials of electrical engineering under various circumstances
and to the study of electrical measuring instruments. The laboratory
exercises are supplemented by a series of conferences in which the general
subject of technical electrical measurements is discussed. Textbook:
Laws, Electrical Measurements; Special Directions for Measurements
Division, (b) Dynamo-Electric Machinery, — The work in dynamo
electric machinery consists of five exercises in the second term of the third
year, five in the third term of the third year, seven in the first term of the
fourth year, and ten in the second term of the fourth year, The tests in
the third year include the determination of the characteristics, efficiency,
regulation, and heating of direct-current machinery. In the fourth year
tests for efficiency, heating, regulation and the like are made on alternating-
current machines, The laboratory exercises are supplemented by con-
ferences, Preliminary reports prepared in the classroom at specially
assigned hours are submitted by studen*s before performing each experi-
ment in the laboratory. Textbook: Instructions for students in Electrical
Engineering Laboratory, Fourth Edition; Ricker "and Tucker's FElectrical
Engineering Laboratory Experiments, 1923,

676, 6'76, 6'77, 6'78. Electrical Engineering Laboratory, The
subject matter is abbreviated from that of 6:70-6'74.

6'80. Electrical Engineering Laboratery. Intended for those studints
who desire to do more than the regularly required amount of undergraduate
work in the Electrical Engineering Laboratory, The experiments are
arranged to suit the requirements of the individual student.

6'81, 682, 6'83, and 6'84. Electrical Engineering Laboratory.
Laboratory exercises devoted to the study of technical electrical measure-
ments and dynamo-electric machinery, The subject matter is similar
to that in 6°70-6°74.

685. Electrical Engineering Laboratory. Ten exercises designed
to familiarize students with the elements of technical electrical measure-
ments and with the characteristics and operation of the ordinary types
of electrical machinery. Textbook: Ricker and Tucker's Electrical Engi-
neering Laboratory Experiments; Instructions for Students in D ynanio
Laboratory, Fourth Edition, 1923,

6:86. Electrical Engineering Laboratory. Seven laboratory excrciscs
in subject matter similar to that of 6'85.

6872, 6'873. Electrical Engineering Laboratory. Ten experiments
in the fourth year designed to illustrate the operating characteristics
of the common forms of alternating-current machinery and the execution
of some of the more important acceptance tests. Textbooks: Ricker and
Tucker's Electrical Engineering Laboratory Experiments; Instructions for
Students in Electrical Engineeving Laboratory, Fourth Edition, 1923,

6'88. Electrical Engineering Laboratory. Ten exercises designed to
familiarize thestudents with the characteristics and operation of the ordinary
types of electrical machinery. Textbooks: Ricker and Tucker's Electrical
Lingineering Laboratory Experiments; Instructions for Students in Dynamo
Laboratory, Fourth Edition, 1923,

6'90. Technical Electrical Measurements. Eight laboratory exercises
and conferences devoted to the study of electrical measuring instruments
and the materials of electrical engineering, Textbook: Law's Electrical
Measurements.
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6:91, 6'92, Electrical Engineering Laboratory. Study of electrical
measurements and the testing of dynamo machinery. In electrical
measurements the students calibrate portable indicating instruments
of the types later used in the testing of dynamo machinery. Watt-
hour meters and instrument transformers are also calibrated. The oscil-
lograph is used to determine the wave torms in various circuits.

In dynamo machinery, operating tests are made on shunt, series,
compound and interpole ‘motors, on shunt and compound generators
singly and in parallel, on the balancer set 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. Transform-
ers, alternators, induction and synchronous motors as well as other types
are tested for performance characteristics.

The laboratory work is supplemented by trips to various power-
houses and electrical manufacturing plants.

Each laboratory exercise is preceded by a conference, and a prelimi-
nary report is prepared by the student. In the final report, which is written
under supervision, the student is required to analyze and explain the
results obtained in the tests. Textbooks: Ricker and Tucker's Electrical
Engineering Laboratory Experiments; Instructions for Students in Dynamo
Laboratory, Fourth Edition, March, 1923,

6'96. Electrical Testing (Advanced). An advanced laboratory course
intended as an introduction to more elaborate work of special investi-
gation. Each student is assigned a particular problem and is expected
to work out carefully the experimental process involved so that a just
estimate of the value may be reached. To facilitate this work, a very
complete collection of instruments and standards has been provided,

6'06. Electrical Engineering Laboratory (Advanced). The work
is specially arranged for each student, and deals particularly with the more
advanced problems of alternating currents and alternating-current
machinery.

BIOLOGY AND PUBLIC HEALTH

In the work of this Department some knowledge of chemistry and
physics is indispensable by way of preparation, and hence no biological
subject is open to first-year students. In the second year, first term, genéral
biology is given followed in the second and third terms by zodlogy 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 gencral
engineering. The subjects fall somewhat naturally into four groups:
First, the general biological, iucluding the fundamental subjects in biology,
botany, zodlogy, anatomy and physiology; second, the bacteriological group,
including general bacteriology and its professional and technical applica-
tions in the laboratory; third, the public n.alth group, in which broad
applications to community lifc and public and social welfare are considered.
The fourth group includes the technical subjects of most importance in
food conservation and manufacture. The whole aim of the instruction in
the lower years is to give a solid foundation; in later years, to develop
professional attainment.

The second option, industrial biology, is designed especially for those
who wish to enter the broad field of food engineering or fermentation.
As prescribed the subject designated a meets the requirements of the
fishery industries, while that marked b aims to prepare students for tech-
nical careers in the fermentation and packing industries in general. In
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this option the departments of mechanical engineering and engineering
administration supply the necessary engineering and business subjects to
fit men thoroughly for the industries to be served.

T'01, General Biology. An introduction to the st udy of living things,
Essentially a gencral discussion of the fundamental facts and principles
common to all the biological sciences, Elementary and preparatory in
character and in aim, Textbook: Sedgwick and Wilson, General Biology.

7°02. Elements of Biology. Abridgment of 7'01, arrangcd especially
for students in Sanitary Engincering.

7'03. Theoretical Biology. An advanced course of lectures and
recitations in General Biology designed to acquaint the student with the
principal theories and hypotheses which have played an important part
in the development of biological science, and particularly of those which
underlie the more fruitful research work of the present day. The three
major problems discussed are — heredity, morphogenesis and immunity,
Special reading assigned. Textbook: Castle, Genetics and Eugenics. i

T7'04. Botany, Cryptogamic. Beginning with the lowest forms of vege-
table life, the various groups of alge and fungi are systematically studied
and afterwards, higher cryptograms. Some attention is also paid to the
structure and development of flowering plants. Textbook: Coutler, Barnes
and Cowles, Textbook of Botany, Volume I.

7'06. Zoblogy, Invertebrate. /A systematic study of the lower
animals, laying special stress upon the economic aspects of the subject,
Textbook: Kingsley, Hertwig's Manual of Zodilogy,

7'06. Microscopy of Waters. The aim of this course is to give first-
hand knowledge of the organisms commonly found in waters of varying
quality. The treatment of water by copper sulphate, aération, etc,, is also
discussed. Methods of microscopical examination are taught and practical
laboratory work is required. Textbook: Whipple, The Microscopy of
Drinking Water.

T'07. Parasitology. Invertebrate zoology with special reference
to the parasitic forms and their relation to disease in man and the domestic
animals. Lectures with demonstrations. Textbook: 4, C. Chandler,
Animal Parasites and Human Disease. Wiley, Second Edition, 1922,

7:08. 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 studicd chronologically in
order to give an historical picture of the growth of the scicnce,

7101, 7102, 7°103. Anatomy and Histology, Comparative anatomy
of vertebrates, including man, together with the development of the body
and the microscopical anatomy of each of the principal organs. An impor-
tant feature is practice in embryological and histological technique. Each
student makes a serics 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, Iistory of the Human
Body; Kingsley, Guides to Dissection, the Dogfish; Bigelow, Directions for
Dissection of the Cat; Jordan and Ferguson, Textbook of Histology; Harman,
Laboratory Qutlines for Embryology.

7'11. Cytology. A detailed study of the work leading to our present
knowledge of the structure and behavior of the cell, Research problems of a
laboratory character are included,

7'17. Sources of Food Supply. A geographical and statistical
survey of the great sources of food supply and their relation to the problem
of city food supply, export, etc,

7'202, 7203, General Physiology. The principles of general physiol-
ogy, particularly of animals, will be considered in sufficient detail to give
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an explanation of the behavior of living organisms. Nerve and muscle,
circulation, respiration, secretion, excretion, gland functions, etc., are
studied with lectures, laboratory work and reports on outside reading.

7:22. Personal Hygiene. Consideration of personal health and
disease, their conditions and causes; exercise, work, play, oral hygiene,
hygiene of clothing, of the feet, of the alimentary canal, mental hygiene, ete.

796. Nutrition, Lectures and discussions of outside reading on the
science of nutrition, practical studies of nutritional requirements, and
exercises in determining diets in sickness and heelth, Such subjects as
Basal Metabolism, maintenance requirements, adequate and inadequate
diets for men, women and children are taken up. The work of the dict
and food clinic, foods of the foreign born, infant feeding, ete., are discussed.
Practical work in compiling a food index and bibliography is required.
Purpose is to give a working knowledge of the subject based on modern
theories rather than to cover the subject from a purely theoretical or
historical point of view, Textbook: Science of Nutrition, Lusk; Food and
the War, Uniied Slates Food Administration.

* 7:271,7272. Biochemistry. Lectures, laboratory, and assigned read-
ing on the chemistry of biological processes in plants and animals. The
laboratory work will include such practical technique in analytical and
organic manipulations as is required for biocheinical assays and investiga-
tions. The chemistry of proteins and their cleavage products, bodily
secretions and excretions, blood examination, urine analysis, etc., will be
taken up, The use of vacuum apparatus and special extractors, the prepara-
tion of glandular substances, ferments, vitamine preparations, sugars and
other concrete industrial applications of biological chemistry will be part
of the regular work.

798 Selected Topics in Biochemistry. Biochemical methods of attack
in different laboratories are considered as well as more complicated prob-
lems which could not befdiscussed in the more elementary course (7:271),
such as the general question of neutrality in the body, enzyme action,
autolysis, cell contents, gastro-intestinal reactions, internal coordination,
growth, chemistry of immunity, of chlorophyll and of plant syntheses.

729, General Biology and Bacteriology. Deals with the funda-
mental principles of biology, the behavior of living matter, growth, etc,,
and the general relation of micro-organisms to chemical changes such as
fermentation, putrefaction and discase, Textbooks: Berlingame, Heath,
Peirce's General Biology; Buchanan's Agricultural and Industrial Bacleri-
ology.

7:301, T7'302. Bacteriology. A fundamental course in the biology
of the bacteria, Thorough study of sclected types, Special study of the
bacteriology of water, sewage, air and foods. Textbooks: Jordan, General
Bacteriology, Saunders, 1919; Prescott and Winslow, Elemenits of Water
Bacteriology, Wiley, 1915; Tanner, Bacteriology and Mycology of Foods,
Wiley, 1919,

7'31. Elements of Bacteriology. For students in sanitary engincer-
ing, presents the general structure, behavior and distribution of bacteria,
and their relation to disease, as well as the essentials of bacteriological
technique. It is a prerequisite for bacteriology of water and sewage.
Textbook: Jordan, General Bacteriology, Saunders, 1922,

7-32. Bacteriology of Water and Sewage. Practical methods of
examination of water, sewage and sewage effluents with laboratory work.
Special attention is given to standard methods in engineering practice,
and to proper interpretation of results. Textbook: Prescott and Winslow,
Elements of Water Bacteriology, Wiley, 1915.

733, Bacteriology of Food Supplies. Practice in the laboratory
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methods used in the control of milk supplies, meat inspection, and examina-
tion of other foods on a commercial scale.

7'361, 7°362, 7'363. Industrial Microbiology. Treats of fermentation
industries, food preparations, and the industrial and economic applications
of microbiology in agriculture and the manufacture of biochemical prep-
arations. Industrial alcohol, vinegar, and the leather and food industries
are especially considered, as well as enzymes and their technical applica-
tions. Textbook: Marshall, Microbiology; Blakiston, 1919. Numerous
other books for collateral reading.

7'87. Industrial Microbiology. Investigations of selected problems
in some branch of the fermentation industries, such for example as the
development or improvement of methods employed in the manufacture
of acetone, butyl alcohol, lactic acid or other products of bacterial activity.

7'382,7°388. Public Health Laboratory Methods. Practical methods
in use in state and municipal bacteriological laboratories are considered,
Training is given in the cultural diagnosis of diphtheria, examination of
specimens for tuberculosis, the Widal reaction in typhoid fever, the micro-
scopical diagnosis of malaria, the complement fixation test, ete. Textbooks:
Park and Williams, Pathogenic Microirganisms, Lea and Febiger; Hiss
and Zinsser, A Textbook of Bacteriology, D. Appleton and Company,

789, Zymology. Lectures, reviews of current literature and labora-
tory experimentation on enzymes. The distribution and special chemical
behavior of these biochemical agents, and their relation to the theory and
practice of different types of digestion and fermentation, is discussed in
detail.

7'40. Oceanography, A survey of the physiography of the seas
and lakes with special reference to distribution of food animals, and the
relation of currents, shoals and deeps to such distribution,

7'41, Introduction to Fisheries. A general survey and history of
the world's fisheries, Geographical distribution of food fish, their enemies,
natural history, and relation to environment, migrations, and brecding
habits, Textbook: Gibbs, The Fishing Industry, Pitman, 1922,

7'421, 7'422, 7'423. Food Fishes. Lectures, recitations or con-
ferences, and laboratory work on cconomically important fishes and
shell-fish; including the natural history of food fishes, fishing methods and
equipment, and the protection of fishing grounds against pollution and
other destructive agencies, In the laboratory students acquire first-hLand
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 course,

7'43. Fish Culture. Two lectures a weck on the rearing of fresh
water and marine fish, clams, oysters, and lobsters; including methods of
taking and fertilizing the eggs, design, construction and management of
hatching apparatus, and the care and transportation of the young fry.

7441, 7'442, 7443, Technology of Fishery Products. The methods
of curing and preservation of fishery products, Refrigeration, dehydration,
salting and canning are studied from the bacteriological, chemical and
nutritional aspects. Utilization of by-products will also be considered,

7'60. Infection and Immunity. The fundamental biological facts
of infection, resistance and immunity, The biological characteristics
of infectious diseases of special interest to the sanitarian are considered
in detail. Textbooks: Park and Williams, Pathogenic Microdrganisms,
Lea and Febiger; Hiss and Zinsser, A Texthook of Bacteriology, D. Appleton
and Company.

7'63. Industrial Hygiene and Sanitation. The various prejudicial
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effects of factory life upon health, including occupational accident,
industrial poisoning and the effects of defective ventilation and of dusty
trades upon the prevalence of tuberculosis and other diseases. Special
attention is given to factory sanitation and to the problems of health
administration in industry. Textbook: Collis and Greenwood, The Health
of the Industrial Worker.

764, Public Health Administration. Lectures and discussions
on the causes, history, investigation and control of epidemics caused
by polluted water, milk, fonds, cte., and on current public health problems.
A systematic study of the procedures of official public health agencies.

7:551, 7562, 7'663. Health Education. A consideration of the
procedures and methods used by health departments and school depart-
ments in health education. The health program of the school system is
discussed in detail as to both organization and method. Practical field
work is provided to illow the student an opportunity to study and partici-
pate in these activities.

7'66. Sanitary Science and Public Health. Lectures (illustrated) on
health and disease, parasitism, toxins and antitoxins, resistance and
immunity vaccination, epidemiology, preventive sanitation and preventive
hygiene.

7'68. Vital Statistics. Lectures, recitations, and problems by which
the student acquires a working knowledge of statistical methods, considera-
tion of errors, and the preparation, graphic representation and critical
analysis of data. Textbook: Whipple's Vital Statistics.

7'64. Municipal Sanitation. Lectures and problems dealing with the
general principles of sanitation as applied to the community, and including
housing, street cleaning, waste disposal, water supply and sewerage, sewage
disposal, school sanitation, sanitation of food stores, and restaurants, ete.

7:65. Public Health Surveys. A discussion of the methods employed
in studying the health of a community, the factors considered and the
interpretation of accumulated data. A critical study of well-known surveys
will also be made, Textbook: Horwood's Public Health Survey.

766 Epidemiology. Conferences devoted to a detailed considera-
tion of the natural history of epidemics, especially typhoid fever, diphtheria
and scarlet fever, in relation to public water supplies, milk supplics,
sewerage systems, and personal causative factors; to enable the student by
critical examination of the more celebrated and instructive examples to
prepare for the interpretation of corresponding phLenomena arising in
actual practize.

'67. 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,

7701, 7'702, 7°703. Technology of Food Products. General dis-
cussion of the methods of food manufacture by different methods, from the
bacteriological, chemical and nutritional aspects.

7:801, 7'802, 7'803. Biological Colloquium. A semi-weekly meeting
of the sta and fourth year and graduate students. Each one presents
from time to time reports of his own investigations or digests of current
seientific literature, and receives friendly criticism as to nis conclusions
or his manner of presentation or both.

The following subjects are offered as General Studies, For description
of courses sce Divisicn of General Studies, pages 136-141.

GST71. Principles of Biology and Heredity.

GST72. Industrial Aspects of Bacteriology.

GS73. Sanitery Science and Public Health,

GS76. Physiology and Embryology of Reproduction.
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PHYSICS

(Including Industrial Physics, Electrochemical Engineéring and
Aeronautical Engineering)

The course in Physics is intended to give a sound fundarnental training
in theoretical and practical Physics to meet the needs of men who are to
enter the general field of industry as Research Physicists or those who
wish to carry on Research in connection with teaching,

Some latitude is allowed in the third and fourth year on the part of
those desiring to specialize in theoretical work, As a large proportion
of students in Physics plan to take graduate work, readjustments of
schedules to permit of satisfactory arrangements with other covr-es, in
particular those in mathematics and chemistry, may be made with the
consei.t of the head of the department. These arrangements are made
to enable students to extend their theoretical work in science in one or
another direction according to their qualifications,

Sufficient shop and laboratory work is given to enable students to
acquire reasonable skill in manipulation and in the planning and design
of special apparatus for ordinary research requirements.

ELECTROCHEMICAL ENGINEERING

The course in Electrochemical Engineering aims to provide a fundamental tiaining
in the Principles of Electrical Engineering together with a broad knowledge of Chemistry,
upon which as a foundation the more specialized work of theoretical and applied Electro-
chemistry is based. The demand for men with a training along the above lines is steadily
increasing as electrochemical and electric furnace operations become more and more
zeneral, The large Industrial Research laboratories also offer excellent opportunities for
?:Ilecuuchemicnl Engineers,

The instruction in Electrochemistry extends throughout the third and fourth years.
A large amount of time is devotad to laboratory work for which purpose two laboratories,
established in connection with the Rogers Laboratory of Physics, have been especially
equipped for carrying out all types of electrochemical and electric furnace operations.
Owing to_the limited capacity of these laboratories, however, the number of students who
can be admitted is necessarily restricted, In the senior year students in course X1V are
allowed considerable option in the choice of studies in the Departments of Electrical Engi-
neering, Chemical Engineering and Metallurgy.

AERONAUTICAL ENGINEERING

In addition to the Special Course in Aeronautical Engineering arranged for the United
States Navy, described in the pamphlet on graduate study and open to civilian students
only by special permission, various courses in Aeronautics are open to properly repared
undergraduates who may have free time available, Arrangements to accommodate such
students can be made in course IX-B, General Engineering.

8011, 8'012, 8'013. Physics. Statics, kinetics and light.

8021, 8022, 8023. Physics. Electricity, (including magnetism,
electromagnetism) and heat.

8'04. Precision of Measurements. Textbook: Goodwin's Precision
of Measurements and Graphical Methods.

806. Color and Acoustics. A discussion of topics of especial interest
to students of architecture.

8'09. Physical Instruments. Training in the construction of physi-
cal apparatus.

8'102, 8103, Physics Literature. Practice in reading physics in
French or German, Textbook: Current physics texts or journals.

8'11. Heat Measurements. The theory and practice of heat meas-
urements, particularly for industrial problems.

8'12, Heat Measurements. An abridgment of 8°11.
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8'14, Heat Measurements II, Continuation of 8°11 or 8°12.

8'16. Theory of Heat. Discussions of the physical basis of heat
measurements. Textbook: Preston, Theory of Heat.

8'16. Photography. Lectures and laboratory practice in photo-
graphic manipulations. The lectures are open to all students interested.
Textbook: Derr, Photography for Students.

8:'17. Geometrical Optics. The theory of mirrors, prisms, and lenses,
the design of lenses and the study of optical apparatus. The lectures are
open to all students interested.

8171, Geumetrical Optics (Ordnance). An extension of 8°17 with
special study of the optical instruments used in military service,

8'18, Physical Optics. Lectures, recitations and laboratory work
in the wave-theory of light, diffraction, reflection and refraction, dispersion
and polarization.

8202, 8'203. Electricity. An intermediate course in electricity and
electrical measurements followed by twenty lessons on modern atomic views
of electricity, the electron, photoelectric effect, radio-activity and discharge
in gases.

8'211. Electron Theory. Lectures and recitations devoted to a dis-
cussion of the modern atomic views of electricity, the electron and its vari-
ous physical manifestations, particularly those of growing importance to
the electrical industry.

8212, Electron Apparatus. The laboratory work is devoted to the
study and use of various new types of apparatus in which electronic and
thermionic phenomena predominate.

8231, 8232, 8'233. Theoretical Physics. Mechanics (first term)
electricity and electromagnetic theory (second term), physical thermo-
dynamics (third term),

8'27. Electrodynamics. The solution of problems in Jeans' Electric-
ity and Magnetism in continuation of 8203 and 8232,

8'30. Constitution of Matter. Lectures, assigned reading and confer-
ences.

8'34. Microscope Theory and Photomicrography. Theory of the
microscope with laboratory work in photomicrography and in the use of
the ultra-violet microscope.

8'36. Optical Measurements. Spectrophotometry, spectroscopy,
polarimetry, etc. Short investigations with precision apparatus. Text-
book: Special Notes and Reference to Standard Treatises.

8'361, 8'363. Theory of Light. Mathematical discussions parallel to
8°35.

8'38. Waves. Discussion of the differential equation of waves, of
initial conditions and of boundary conditions.

839, Kinetic Theory and Correlation. Kinetic theory of gascs,
followed by theory of correlation and a general discussion of statistical
methods in science,

8'402, 8'403. Sound. Physical theory and industrial applications.

8'41, Physical Materials., Discussion of materials with respect to
various physical properties, thermal, electric, etc., of importance in pure or
applied physical research.

8'431, 8'432, 8'433. Photo-Elasticity. Theory and laboratory work
on the optical method of determining stress and strain,

8'44, Photo-Elasticity. A series of twenty lectures describing the
principles and the possibilities of the photo-elastic method, intended to
familiarize those students who are not taking the more extensive course in
photo-clasticity with the use of the photo-clastic method for the determina-
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(tiior} of the stress distribution in the problems of structural and mechanical
esign,

8'69. Aeronautics. A comprehensive course containing material
from 8'61, 8'62 and 8'63.

8692, 8:693. Aeronautics. Similar to 8'59, but more general, includ-
ing airplane design.

: i Airplane Design. General theory of the design of airplanes,
including calculations of stresses, stability and performance. Textbook:
Pippard and Pritchard, Aeroplane Structures,

8'601. Airplane Designing. Actual practice in design. Each student
carries through the design of two airplanes.

8'602, Airplane Designing. Similar to 8601, but shorter.

8'61. Airship Design. Theory of the design of non-rigid and rigid
airships, including calculations of the strength and deformations of the
envelope,

8611, Airship Designing. Actual practice in design, including stress
cg!culations. Each student carries through the design of a non-rigid air-
ship,

8'62. Propeller Design. Theory and practice of propeller design by
several methods. Each student will design a propeller for his airplane.
Textbook: The Design of Screw Propellers for Aircraft, H. C. Walls.
(Longman.,)

8'63. Aeronautical Research Methods. Lectures on aeronautical
laboratories and their equipment and on methods of free-flight testing.

8631, Aeronautical Laboratory. Training in the use of wind tunnels,
especially as applied to problems of airplane and airship design.

‘64, Aeronautical Laboratory, Advanced. A continuation of 8'63
and 8'631. Devoted chiefly to the design of equipment and the planning
of research methods.
~ 8'6b. Advanced Airplane Structures. Examination of new methods
in structural analysis and original work on analyses of greater refinement
than those ordinarily made, Particular attention is paid to the applica-
tionli of the generalized three-moment equation and the method of least
work,

8'66. Advanced Airplane Design. Special topics in stability and
control and advanced points in lay-out of airplanes for specific purposes
are considered, The work includes problems and preparation of designs.

8'67. Advanced Wing Theory. Sclected advanced topics in continu-
ation of course M43.

Research Courses. In these courses the students work individually,
and the amount of work in each term is optional jointly with the student
and professor,

8'70. Research in Mathematical Physics,

871, Research in Electrochemistry.

8'72. Research in Industrial Physics.

8'73. Photographic and Optical Research.

8'76. Research in Applied Electrochemistry.

8'76. Research in Electricity and Magnetism.

8'77. Thermal Research.

8'78. Aeronautical Research.

879, Research in Photo Elasticity.

8801, 8'802, 8'803. Principles of Electrochemistry. The funda-
mental principles of physics and chemistry underlying electrochemical
phenomena are discussed from the standpoint of thermodynamics and
kinetics, The instruction is by lectures, recitations and problems, accom-
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panied in the third term by experiments illustrating such matters as the
electrical conductivity of solutions, transference and electrolysis. Text-
book: Washburn's Principles of Physical Chemistry.

8'82. Electrochemistry II. Elements of the electron theory, theories
of the voltaic cell, polarization and electrolysis, the principles involved
in the corrosion, electro-deposition, and refining of metals, and the
energy relations nnderlying the mutual transformations of chemical and
clectrical energy. Textbook: Le Blanc, Electrochemistry; Allamand,
Applied Electrochemistr, for reference.

8'83. Electrochemistry III. Continuation of Electrochemistry II,
with emphasis on organic materials,

8'84. Photo-Chemisiry. Lectures and discussions on photo-chemical
reactions and phenomena arising from radiant and chemical energy trans-
formations,

8'862, 8'863. Applied Electrochemistry. Consideration of the indus-
trial applications of electrochemistry. The subjects discussed include the
theory and construction of different types of electric furnaces, electro-
metaflurgical processes, accumulators and primary batteries, and the
electrolytic production of chemical compounds. The work of the third
term consists in working out the details of design of one or more elec-
trochemical plants for specific processes. Textbook: Thompson, Applied
Elecirochemistry.

8'86. Electrochemical Laboratory. This is carried on in conjunction
with 8'82. The work is strictly quantitative and includes measurements of
electrical conductance, single potentials, decomposition voltages, over-
voltages, polarization, and practice in electro-analysis. Admission will
be limited to the capacity of the laboratory. Textbooks: Special Notes;
Ostwald-Luther's Physico-Chemisch Messungen.

8'87. Applied Electrochemical Laboratory. Affords practice in the
construction and use of various types of electric furnaces together with
cfficiency tests on their output. Are, resistance, and induction types
of furnace are provided. The production of steel, ferrosilicon, calcium,
carbide, carborundum and aluminum are among the processes studied.
Eificiency tests on technical processes involving electrolytic oxidation and
reduction are also included, e.g., the production of caustic, pigments, etc.
Admission Linited to the capacity of the laboratory. Textbook: Neostyle noles.

8'89. Electric Furnaces. Intended for fourth year and graduate
students who desire to obtain some acquaintance with electric furnace
operation, without having had any previous training in applied electro-
chemistry. Descriptive lectures on electric furnace operation accompanied
by a selected number of laboratory exercises described under 8°87.
Offered only in the first term, for other than Course VIII Students, Text-
book: Thompson, Applied Electrochemistry and Neostyle notes.

8'90. Elements of Electrochemistry. Fundamental principles of
electrochemistry and their industrial applications for students who desire
a general survey of this subject but who have had no previous preparation
in physical chemistry. The laboratory worlk consists in the electric furnace
experiments of 8°87, Textbooks: Le Blanc, Electrochemistry; Thompson,
Applied Eleclrochemistry.

8'93. 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.

8'94. Precision of Measurements and Thesis Reports. A series of
class-room discussions on the scientific method of attacking experimental
S-sv:u‘ch problems and on the reduction and discussion of experimental

ata,
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8'98. Glass Blowing. Students are taught how to manipulate glass
and make such simple apparatus, electrodes, etc., as are likely to be
needed in ele (‘trm'h( mical research. Given by b]JL‘lel arrangement during
any term, and is offered only to fourth year and special students in Course
The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 136-141.

GS66. Sound and Music.

GS66. Descriptive Astronomy.

GS67. Meteorology.

GENERAL SCIENCE, ENGINEERING AND MATHEMATICS
Courses IX-A, IX-B, IX-C

General Science IX-A

This course, largely elective in the senior vear, is planned to offer
first, a bu]}&.lTﬂll.ﬂ cducation along scientific llllrs. and to prowd“ sub-
sequently, through its electives, for v more intensive training m some one
branch of science or in closely intor-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 spucmh/c in ;:mduatc 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 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 clective, has been prepared
and is offered as one suitable for a broad training in éngineering, There is
also opportunity for the election of economic and business subjects, or of
courses in literature and modern languages.

In all cases the choice of electives must be approved by the Professor
in charge of Course IX.

Aeronautical Engineering, Undergraduates intending to specialize
later in Aeronautical Engineering may register in Option 1X-B, and will
choose their electives from subjects having a special bearing on aeronautical
work. The choice of these electives should be made in consultation with the
Faculty in Aeronautics.

Mathematics IX-C

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

The accompany ing schedule outlines a course of study leading to the
Bachelor's degree for students who desire to specialize in Applied Mathe-
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matics, It is a course well adapted to serve as a preparation for later
specialization in pure mathematics, in mathematical-physics, or along
lines of experimental physics or engineering requiring a high degree of
proficiency in mathematics.

Considerable latitude in the choice of subjects is provided for in the
electives of the junior and senior years in order that the student shall be
able to take, if he so desires, a considerable amount of work in general
studies, or in scientific and engineering subjects in which mathematics play
an important part, in addition to his purely mathematical subjects. For
example, he may elect courses in Thermo-dynamics, Mechanics, Electricity,
or in Physical Chemistry.

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

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, t.e., in the solution of the engineering problems of chemical
industry. The instruction of the first two years is therefore wholly in
other departments, and of the third year mainly so. The professional
instruction within the department begins with Industrial Chemistry in
the third year and is followed by Chemical Enginecring and laboratory
work in the fourth.

Because of the composite character of the course, it is impossible to
include in the undergraduate instruction material other than the funda-
mentals required in professional work. On this account, special attention
is given to post-graduate courses, and the student who hopes to attain
professional leadership should plan at least for a post-graduate year leading
to the Master's Degree.

Laboratory instruction in Chemical Enginecring is carried out mainly
in the School of Chemical Engineering Practice, located in seven industrial
plants in Buffalo, New York; Bangor, Maine; and Everett, Mass. This
school has facilities for only a limited number of students and its privileges
are restricted to those whose work at the Institute has, in the opinion of the
Department, shown marked promise of professional success. The work of
the Practice School may be taken either as a part of a post-graduate
program leading to the Master's Degree (X-A) or as the last two terms of
the undergraduate course (X-B).

The function of the Research Laboratory of Applied Chemistry is to
afford special training in industrial research. The student cannot profit-
ably undertake such work without a thorough theoretical foundation.
Normally this will require a Master's Degree or its equivalent., The
laboratory is able to give financial assistance to a limited number of men
of unusual capacity in research,

Students interested in post-graduate work should consult the bulletin
on Graduate Study and Resecarch,

1011, Problems of the Chemical Engineer. Describes the field of
activity of the chemical engineer and the preparation along both chemical
and engineering lines which the practice of the profession requires,

10°16. Thesis Reports and Memeoirs. A series of reports by the
students of the progress of their theses, and, if time permits, a series of
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memoirs on timely subjects presented before the rest of the students and
the instructing staff.

10°21, Industrial Chemistry. The more important industrial
chemical processes, including metallurgy, are studied from the point of
view of both the chemical reactions forming the basis of the process, and
the plant necessary to carry on these reactions. In this way the inter-
relationships of the different industries as to raw materials, sources of
energy, and standard types of apparatus are developed and a general
survey of the ficld obtained. Textbook: Thorp, Ouilines of Industrial
Chemistry.

10°22. Industrial Chemistry. A continuation of 10°21.

10'23. Industrial Chemistry. A continuation of 10°22, Devoted
to those industries which deal with amorphous solids, including glass,
ceramics, leather, paints, textiles, paper, rubber, cte,

10'26. Industrial Stoichiometry. Stoichiometric calculations con-
nected with the processes of chemiecal industry. The subject matter is an
expansion of the problem work of 10°21-10°23. Intended especially for
college men who have had descriptive industrial chemistry.

10°31. Chemical Engineering, (Flow of Heat and Dynamics of
Fluids.) Lectures and recitations devoted to the study of the basic laws
involved and their application to industrial practice.

10°32. Chemical Engineering. (Evaporation, Distillation and Drying.
A continuation of 1031, Lectures and recitations devoted to the laws
governing vaporization phenomena, with applications to industrial practice.

10321, Chemical Engineering. A modification of the preceding
course especially designed to meet the needs of Ordnance students,

10'33, Chemical Engineering. (Subdivision and Separation of
Solids.) A continuation of 10°32, Lectures and recitations covering erush-
ing and grinding, screening, sedimentation, filtration, conveying, etc.

10°331. Chemical Engineering. A modification of the preceding
course especially designed to meet the needs of Ordnance students.

10'34. Chemical Engineering. (Flow of Heat, Dynamics of Fluids,
and Subdivision of Solids.) This, and the course following, duplicate
10°31, 10°32 and 10°33.

10'36. Chemical Engineering. (Separation of Solids, Filtration,
Evaporation, Distillation and Drying.) A continuation of 10'34.

10°351. Chemical Engineering. A modification of the preceding
subject especially designed to meet the needs of Ordnance students,

10'361, 10362, Chemical Engineering. A gencral survey of the
field of chemical engineering, and an introduction to the topics covered
by 10°31, 1032, 10°33.

1041, Distillation and Evaporation. The purpose of this and the
five following subjects is to study thoroughly and in detail special phases
of chemical engineering. Each is devoted to a single topic, and each may
be taken independently of the others. 1043 includes gas washing, solvent
recovery, ete.

10°42. Drying.

10°43. Extraction.

1044, Combustion.

10'46. Lubrication and Lubricants.

10'46. Economic Balance in Chemical Industry.

1061, Industrial Chemical Laboratory. A study of the evolution
of a chemical process from the idea as originally formulated through the
successive stages of laboratory development to the design and equip-
ment of the necessary plant.

The process is first examined in the light of available literature,
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and is analyzed asto the probable factors which enter into its successful
operation. Commencing with the preparation of the raw material it is
next carried out in a quantitative manner in the laboratory on as large
a scale as is consistent with reasonable accuracy and despatch. Each
chemical operation is analytically controlled, rapid methods of the requisite
accuracy being employed. The physical properties of the solutions,
precipitates, and final products are critically observed and the choice of
the apparatus to be recommended is based upon quantitative experimen-
tation carried out in the laboratory. Finally, each student submits an
informal report upon the process and plant. with plant layout and estimate
of costs. Questions of labor, depreciation, interest, and insurance are
discussed in the class, and so far as is possible are involved in the students'
reports.

* 10'62. Chemical Engineering Laboratory, Experiments in the
flow of gases and liquids, in filtration, evaporation, drying, combustion
and electric furnace work,

10'61. Materials of Construction. Treats of the mechanical proper-
ties and chemical resistance of the commercial materials of construction.
Special attention is given to the corrosion of metals.

1062. Applied Chemical Thermodynamics. Presents and illus-
trates those elements of thermochemistry and thermodynamics which
are of most importance in the field of chemical engineering.

Special Topics in Industrial Chemistry 10°70-10'79. A scrics of
,l:fﬂdl]lngt'l." courses covering the following subjects:

. Sulphuric Acid. 10'74. Petroleum.
10°71. Glass, Ceramics and 10756, Organic Syntheses.
Refractories. 10'77. Rubber.
10°72. Iron and Steel, 10'79, Paints, Oils and Varnishes.

10°73. Starch and Cellulose.

10°90. Research,

10'91. Research Conferences. Regular conferences are held with
research students by the Staff of the Rescarch Laboratory of Applied
Chemistry and of the Laboratories of Chemical Engincering in which the
work 1s conducted.

10'93. Automotive Fuel Problems, A discussion of the principles
of the design of internal combustion engines from the standpoint of fuels,
with particular reference to the reactions in the cylinders and distributing
systems,

1094, Organization and Methods of Industrial Research. Details
of the organization of various types of laboratories, and the metliods of
attack used in industrial problems. Specific problems of industrial import-
ance are then 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. (Not given 1923-24,)

10'956. 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 speeial reference to their
industrial application; a discussion of various colloid problems involved in
the industries; and a consideration of the important research problems in
applied colloid chemistry now pressing for solution.

10'961. Applied Colioid Chemical Laboratory.

10'9562. Experimental Problems in Applied Colloid Chemistry.
Designed primarily for graduate students especially interested in the
field of Applied Colloid Chemistry, and offers an opportunity for rescarch
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
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being investigated. Only a limited number of students can be
accommodated,

10'99. Seminar in Chemical Engineering. A series of talks by
members of the staff and others on timely subjects in chemical engineering.

SANITARY ENGINEERING. Course XI.
(See description under Civil and Sanitary Engineering, pages 63-70.)

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, of 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-
tior in enginecring 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 teachers in the various
branches of geology and for those who desire to devote themselves to
teaching, the degree of Bachelor of Science in Geology is a stepping stone
to the higher degrees necessary for such work,

The subjects in Course XIT, during the first and second years, do not
differ from those arranged for Mining Engineering (Course III), but in
the third and fourth vears the studies diverge. Mineralogy, petrography,
geology in all its branches, including physiography, geological surveying
and economic geology, are included in the curriculum, In view of the
growing importance of the geology of coal and petroleum special lecture
courses are established for this branch of the science, The examination,
sampling and valuation of ore deposits are also emphasized.

Ample provision is made for graduate studies for the candidates desir-
ing to obtain the higher degrees and for special students. The subjects
for this advanced work include microscopic analysis, mineralogy and
crystallography, chemical mineralogy, advanced petrography, advanced
economic geology, geology of North Amcrica and of Europe, geology of
igneous rocks, palcontology 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 Department to students of other branches
of engincering 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.
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2. Students in Courses I and XTI (Civil and Sanitary Engineering) take
dynamic and stratigraphic geology and field geology.

3. Students in chemistry and physics are offered courses in mineral-
ogy, crystallography and microscopic analysis.

4, Students in all departments except I, III, and XI riay select,
among their general studies, a course in general geology or evolution
comprising three terms.

12°011. Mineralogy. Principally a laboratory study of about
one hundred and twenty of the most common minerals and their determina-
tion, Textbooks: The Study of Minerals and Rocks, Rogers; Manual of
Determinative Mineralogy, Warren.

12:012, Mineralogy. A continuation of 12'011.

12018, Mineralogy. Principally a continuation of 12°012, A num-
ber of additional minerals are studied, and the elements of crystallography
are thoroughly reviewed. Textbook: A Textbook of Mineralogy, Dana-
Ford, Third Edition.

12'03. Mineralogy. Designed as an option for students in Course V.
A general determinative study of about sixty common and important
minerals. The crystallography as described in 12°19 is given as part of
this subject. Textbooks: Study of Minerals and Rocks, Rogers; Deter-
minative Mineralogy, Warren.

12'04, Mineralogy (Advanced). Detailed study and the determina-
tion of many common and some of the rarer minerals by means of optical,
blowpipe and other metkods. Lectures will cover type mineral localities
and their paragenesis. The laboratory work includes the determination
of the minerals studied, the measuring of the optical constants of minerals,
the standardization of immersion liquids, specific gravity separations, iden-
tification of cut gems, ete.

12'161. Petrography. Introduction to the study of minerals and
rocks by means of the petrographic polarizing microscope. The optical
properties of a number of important minerals are studied. Textbook: The
Elements of Optical Mineralogy, Winchell; A Textbook of Mineralogy, Dana-
Ford; Neostyle Notes.

12'162. Petrography. The principles of microscopic study and the
knowledge of the optical properties of the common minerals acquired in
12'151 are applied to the study of the igneous rocks. Considerable empha-
sis is placed on the classification of rocks, Textbook: Pelrology for Students,
Harker.

12'168, Petrography. Sedimentary and metamorphic rocks are
studied by optical methods,

12-161, 12-162, 12'163. Petrography (Advanced). Study of selected
suites of rocks, reading of petrographic literature, and the preparation of a
written report on, at least, one suite of rocks.

12°17. Chemical Mineralogy and Petrology. Physico-chemical
aspects of various mineralogical and petrologic problems. The work takes
the form of a seminar and considerable outside reading is required. It may
be given only in alternate years.

12'19. Crystallography. Bricf treatment of the elements of geomet-
rical crystallography. It is designed for students not interested in mineral-
ogy who desire a fundamental knowledge of crystallography.

1221, Optical Crystallography. Study of the optical propertics of
crystals with special reference to their determination with the aid of the
polarizing microscope. It is designed for the instruction of those students
not interested in mineralogy or petrology who wish to use the instruments
in some other branch of technical work.
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12°30. Geology. (Dynamic.) A course in General Geology. Text-
book: Pirsson and Schuchert, Textbook of Geology, Pt. I.

12301, Geology. General Geology adapted to the needs of Civil
Engincers, Textbook: Pirsson and Schuchert, Textbook of Geology, Pt. I.

12'31, Geology. Continuation of 12'30. Historical Geology. Text-
boolc: Pirsson and Schuchert, Textbook of Geology, Pt. I1I.

12311, Geology. A brief lecture course in geology of building
materials, Laboratory study of structural geology and interpretation of
geologic maps and common rocks.

12:32. Geology. Designed to teach the principles of geological
observation in the field, and the interpretation of geologic maps.

12°321. Geology. Lectures on application of geology to engineering.
Geologic field trips,

12'33. Geology, Field. Designed to teach practical methods of
geologic me pping in the field.

12:34.  Geological Surveying, The student is required to make a
detailed geological map of a selected area. A written report stating the
results of the field worlk is required,

12-361, 12'363. Geological Surveying (Advanced). A rescarch in the
field investigation of assigned geologic problems,

12'40, Geology, Economic. Lectures on the occurrence and origin
of ore deposits. Textbook: Lindgren, Mineral Deposits.

12'41, Geology, Economic. Lectures on non-metallic deposits with a
laboratory course consisting of the determination and description of com-
plex ores and altered rocks with the aid of the microscope.

12'42. Geology, Applied Economic. Describes methods of examina-
tion and valuation of ore deposits and placers,

12-431, 12°432, 12'433. Geology, Economic (Advanced). Laboratory
study of specimens or suites of specimens from mineral deposits; metallo-
graphic and petrographic work; discussions of special topics and graphic
problems,

12'441. Geology of Coal and Petroleum. Presents in detail the
geological relations of petroleum and coal deposits,

12442, Valuation of Oil Lands and the Construction of Oil Maps.
An advanced course describing methods of investigation of oil lands.

12443, Petroleum Production. Describes the methods of extraction
and transportation of petroleum,

1246, Geology of Clay, Cement and Building Stones. Description
of occurrence, qualities and testing of building materials.

Geology of Soils and Soil Examination. An account of the
origin, constitution and examination of soils, methods of soil mapping.

12'47. Engineering Geology. Relations of geologic processes and
structures to engineering operations,

12'48. Geology of Materials of Construction. For students of archi-
tecture who have done no previous work in geology. Describes the charac-
ter and mode of occurrence of materials of construction.

12'60. Geology, Historical. An extension of 1231, including a study
of the more common fossils. Textbook: Grabau, Historical Geology.

12'611, 12'612, Paleontology. Designed to give a knowledge of the
past life of the earth through a comparison with living plants and animals.

extbook: Shimer, Introduction to the Study of Fossils.

12'622, 12'623. Paleontology (Advanced). Consists largely of labo-
ratory work and assigned reading upon some aspect of index fossils, stratig-
raphy or evolution of fossil of living forms,

12'63. Index Fossils, The determination of the geologic age of rock
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formations through a study of their included organic remains, Textbook:
Grabau and Shimer, North American Index Fossils.

12'656. Organic Evolution (Advanced). Reading and discussio. upon
various phases of organic evolution,

12'60. Physiography. A study of the characteristics and develop-
ment of land forms and the methods of interpretation of topographic maps.

12'61, Hydrology. Occurrence, composition and utilization of under-
ground waters; methods of field examination.
: 12'62. Geological Seminar. Reading and reports based upon vari-
ous phases of geologic literature.

12'621. Geological Seminar (Advanced). Reading and reports based
upon various phases of geologic literature. For graduate students,

12'63. Geology of North America, The physiography, stratigraphy,
igneous bodies and general geologic structures of North America,

12'64. Geology of Europe. Similar in plan to 12°63 but dealing with
the continent of Europe.

12'66. Vulcanology and Seismology. Reading and discussion of vul-
canism, earthquakes, and associated phenomena.,

The following subjects are offered as General Studies. For description
see Division of General Studies, pages 136-141.

GS60. Physical Geology.

GS61. Historical Geology.

GS64. Organic Evolution.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

The instruction in Naval Architecture and Marine Engineering is
intended for those who expect to be ship-designers, shipbuilders, ship-
managers, or marine engine builders or who desire to enter allied industries,
The special work of the regular course is given in the form of lectures and
recitations, and drawing and computation, during the second, third and
fourth years.

13'011, 13:012, 13'018. Naval Architecture. The general theory of
naval architecture, including displacement and stability of ships, trim,
grounding, docking, launching, tonnage and freeboard steering and theory of
waves. Textbook: Naval Architecture, Peabody.

13021, 13'022. Naval Architecture. Covers rolling of ships and
methods of controlling rolling, resistance and propulsion of ships by
paddle v heels, propellers and sails; method of making power and speed
trials. ¢ irength of ships structural and local, flooding calculations, design
to fulfi! given conditions. Textbook: Naval Architecture, Peabody.

13111, 18'112, 13'113. Theory of Warship Design. An historical
account and a discussion of the evolution of the modern warship; prelimi-
nary design, comprising determination of the principal elements of design,
construction of lines, stability, distribution of weights, weight calculation,
and watertight subdivision; structural design of warships, comprising
materials used in hull construction, strength, calculations, general and
local riveted joints, and main structural features. Textbooks: Modern
History of Warships, Hovgaard, Spon, London; General Design of War-
ships, Hovgaard, Spon, London; Structural Design of Warships, Hovgaard,
Spon, London; Speed and Power of Ships, D. W, Taylor, Wiley, N. Y.

13°121, 18'122, 13'123. Theory of Warship Design. Includes: prelim-
inary design and installation of boilers, engines and propellers, as far as
this work concerns the naval architect; coaling and coal stowage; liquid fuel:
rudders and steering gear; drainage; ventilation, and heating of warships;
anchors and anchor gear; towing and warping; boats and boat handling
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appliances; artillery and its installation; stresges in gun turrets; ammuni-
tion and its stowage and transport on board ships; torpedo installations:
protection against artillery and submarine attack; conning towers. .

18'14, Shipyard Practice. Lectures dealing with industrial organiza-
tion, management, operation, equipment, and practice of ship and navy
vards as applied to warship construction and repair.

13'15. Shipyard Organization and Management. Division of author-
ity and responsibility of the various officials; their duties and necessary
qualifications; the efficient handling of labor and materials; the sequence of
work; recording of wages; materials and costs, also methods of estimating
costs for tendering.

18'211, 18212, “13'218. Warship Design. The first term and about
one-half of the second term are occupied by design work of a general and
introductory nature, After that the students commence to prepare a prelim-
inary design of a warship,

13'221, 18'222, 13'223. Warship Design. Continuation and comple-
tion of the design of a warship.

13'31. Ship Construction. The historical development of ship con-
struction, Description of various types and methods of construction,

13:322, 13-323. Ship Construction. The construction of ships in
detail with special reference to the requirements of Registration Societies.
i 13:331, 13'332, 18'333. Ship Construction. A continuation of 13°322,

3°323.

13'85. Merchant Shipbuilding. Deals with the design and construc-
tion of merchant vessels with special reference to their employment as
auxiliaries during war time, and re-conditioning for their original work
when the war service is completed,

13'41. Ship Drawing. Instruction in drawing and fairing ships’
lines, and in the use of instruments.

13'421, 18'422, 13'428, Ship Drawing. Instruction in drawing lines
for definite displacement and longitudinal center of buoyancy, midship
section with scantlings, calculations for displacement, center of buoyancy,
meter centers, ete., also stability caleulations.

13'431, 13432, 13'433. Ship Drawing. The design of a ship is car-
ried to completion, with calculations of weight, trim, strength, ete, General
and special plans of details are required.

1346, Model Making. The student is required to make a model
from the lines prepared by him in 13'421, 13422, 13°'423, such assistance
being given as he may require,

13'612, 13'618. Marine Engineering. Describes marine engines and
discusses methods of proportioning marine engines and determining stresses
in them, Other topics treated are boilers, auxiliaries, piping, vibration of
ships and the balancing of engines. Texthook: Marine Engineering,
Peabady.

13'622, 13:623. Marine Engine Design. The computations and
drawings for a marine engine, a propeller, a boiler and the layout of the
machinery space for a merchant steamship, Textbook: Marine Engineer’s
Handbook; Sterling,

13:68. Marine Engineering. Deals with the design of machinery for
naval vessels, Textbook: Marine Engineer s Handbook, Sterling.
~ 13'561, 12'6562. Marine Engine Design. The calculations and draw-
ings for the machinery of naval vessels, Textbook: Marine Ffingineer's
Handbook, Sterling.

13'60. Steam Turbines. Descriptions and methods of computing
steam turbines, especially as applied to marine propulsion.




132 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

DRAWING

The work of this division includes preparatory courses in mechanical
drawing, elementary machine drawing, and descriptive geometry which
lead to the various courses in applied drawing offered by the professional
departments.

The course in mechanical drawing is concerned largely with the
technique and principles of representation and includes practice in the
precise pencilling, finished inking of instrumental construction and irregular
curves, and in simple lettering and tracing, as a basis for the work which
follows.

Special importance is attached to the study of descriptive geometry,
both as embracing the principles of the graphical rep~2sentation 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 a.chitectural practice,

D101, Mechanical Drawing. Instruction in the correct use of
drafting instruments and materials, Drawings are made in pencil and in
ink, on paper and on tracing cloth. Practice is given in lettering. Neatness
and accuracy are required, Textbook: Mimeograph Notes.

D122, 123. Machine Drawing, Elementary. Gives the elementary
instruction required for machine drawing. It includes isometric, oblique
and simple perspective projection, the construction of conics and rolled
curves, the making of dimensioned freehand sketches from machine parts
and of accuraie detail drawings from the sketches. Textbook: Jumes and
Mackensie, Working Drawings of Machinery.

D171, 172, 173. Descriptive Geometry, Short lectures and individual
classroom instruction. Especial emphasis is placed upon the ability to
visualize the problems and the processes of solution.

The first term includes a study of the fundamental conceptions of
oriciicliographic projection and fundamental problems on lines, planes and
solids.
The second and third terms continue the study through the mor:
complex phases of the science, including sections, developments, tangent
lines and planes, and intersections of surfaces of revolution. Textbook:
Kenison and Bradley, Descriptive Geomelry.

D191, Descriptive Geometry (College Class). An intensive course
covering in one term the complete requirement in first year descriptive
geometry, open to graduates from other colleges; also, by permission from
the head of the division of drawing, to students from other colleges not
graduates, who enter the Institute with advanced standing. Students
with failures in descriptive geometry will not be admitted. Textbook:
Kenison and Bradley, Descriptive Geomelry.

D201, Descriptive Geometry. A continuation of D173 providing
additional practice and applications and covering in greater detail, the
study of tangent planes, intersection of surfaces of revolution, and practi-
cal applications, Textbook: Kenison and Bradley, Descriptive Geometiy,

D211. Descriptive Geometry. A continuation of D173 similar to
D201 but including the subject of warped surfaces, and problems
in masonry structures, Textbooks: Kemison and Bradley, Descriptive
Geomelry; Mimeograph Noles,

ECONOMICS

! In this Department is grouped the instruction given in general econom-
ics to students in all courses, and also the more specialized subjects provided
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for the course in Engineering Administration (XV). All courses, except
XV, take political economy (Ec31, 32, 33) in the third year, and oppor-
tunity will also be given to sclect general option studies in the field of
Economics, as political and social problems, and banking and finance.

Students in course XV begin political economy in the second year,
but owing to the requirements of subsequent studies in business econoinics,
devote but two terms, instead of three, to this preliminary course.

The courses in accounting Ec50, cost accounting Ec51, banking Ec37,
statistics Ec65, industrial organization Ec56 and 67, securities and invest-
ments Ec38, industrial relations Ec46, business management Ec70, 71, 72
and 73, and business law Ec60, Ec61 and Ec62 are designed more particu-
larly for students in Engineering Administration, and should not be
applied for except with special permission of the Department.

Ec22, 23. Political Economy, Less extensive in its scope than
Political Economy Ec31, 32, 33. More emphasis is placed upon funda-
mental principles, and less time is devoted to such subjects as money,
banking, trusts, labor problems, etc., which are covered by special courses
in_the last two years of course XV,

Ec31, 32, 33. Political Economy. Elementary but comprehensive,
It consists of an analysis and description of the existing economic structure
of society, a brief study of economic theory and the application of that
theory to some of the more important economic questions, Special atten-
tion is given in Ec33 to fundamental business processes including principles
of accounting, corporate organization and nance, credit and banking,
labor problems, and business management,

Ec37. Banking. Credit instruments, credit documents, national
banks, state banks, trust co:ipanies, savings banks, different kinds of
loans, securities for loans, credit statements, the bank statement, the
money market, relation of the treasury and crop movement to money
market, clearing house, domestic and foreign exchange.

Ec38. Securities and Investments. (1) Different kinds of securities:
government, railroad, industrial, public utility, etc.; (2) investment
analysis; (3) the exchanges, brokerage and speculation.

Ec46. Industrial Relations. Intended to familiarize the student
with the more important problems which arise out of the relation of
employer and employee under present conditions of industry. In addition
to a consideration of the organizations and policies of the parties to the
centract of employment, it deals with matters of public policy such as
labor legislation and social insurance.,

Ecb0. Accounting. Not designed to make bookkeepers, auditors,
or ac.ountants in any professional sense, but is concerned primarily with
the unalysis of financial reports. Instruction deals with such matters as
double entry bookkeeping, the significance of assets and liabilities,
good-will, the construction and interpretation of the balance sheet and
of the profit and loss statement,

Ecbl. Cost Accounting. Methods of determining costs of materials,
processes of labor and machines; the distribution of direct costs and over-
head expenses; cost data to secure efficiency; shipping orders; inventories;
recording and payment of wages,

Ecb3. Accounting. Similar to Ec50.

Ec66. Industrial Organization. Corporate organization and control,
with some attention to other forms of business, Consideration is given
to the procedure and problems of incorporation, the relationships of the
parties in the corporation, and combinations of corporations in our large
industrials, Public utility corporations are studied briefly with the purpose
of presenting the relations of public service corperations and the public.
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Ecb7. Industrial Organization. Intended to acquaint the student
with the fundamental principles of corporation finance. The various types
of corporate securities are examined, the financial problems of the promoter,
the incorporators and the later management are studied and illustrations
are drawn from concrete cases throughout.

Ec60, 61, 62, Business Law. Deals with contracts, agency, negoti-
able instruments, patent law and trademarks,

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.

Ec70, 71, 72, 78, Business Management. Deals with the activities
of an individual business. The following topics are considered: organiza-
tion, plant location, layout and equipment, purchasing, transportation
and traffic, inspection, stores, design, scientific management, time, motion
and fatigue study, production control, office organization, location, layout
and equipment, credit and collections, insurance, marketing and marketing-
engineering, including product and market analysis, budgets, quotas,
statistics, standards, market structures, sales organization, sales manage-
ment, sales campaigns, sales promotion, advertising.

The following subjects are offered as General Studies. For descrip-
tion of courses see Division of General Studies, pages 136-141.

20. Political and Social Problems.

GS22. Marketing Methods.

GS23. Production Methods.

GS26. Investment Finance.

GS26. Banking and Finance.

GS27. Economics of Corporations.

ENGLISH AND HISTORY

The work in English is designed to arouse in the student an interest
in the important problems of modern life, and through the interest thus
stimulated to train him in oral and written expression. The instruction
is given by lectures, and in sections which offer frequent opportunity for
class discussion and for oral presentation of topics prepared by students,
The written work is for the most part in the form of reports, in which
emphasis is put on the clearness and accuracy of expression which are
essential in the work of a professional man.,

The instruction given by the Department in literature and history
is planned so that the student may acquire an understanding of the main
currents of thought of the last one hundred and fifty years as they have
expressed themselves in the events, the institutions, and the literature of
that period. Significant works of literature which interpret phases of
political, economic and rocial 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.

EH11, English and History. Covers European History of the last
hundred years and is conducted by recitations, lectures and conferences,
with oral and written reports, Textbook: Hayes, A Political and Social
History of Modern Europe, Vol, 2. (Macmillan.)

WH12. English and History. A continuation of EHIL. Text-
book: Hayes, A Political and Social History of Modern Europe,
Vol. 2. (Macmillan.)
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EH13. English and History. A continuation of EH11 and 12.

E16. Special Composition, This subject may be required at any
time after the first year of any student who shows inability to write clear
and correct English, It consists of theme work and consultation, and is
continued in each case as long as the needs of the student require, ¥

EH21. English and History, The first term of a course given
throughout the second year, designed to study the main currents of
thought in England during the Nineteenth Century, Representative
political writings are studied. Written and oral reports are required.
Textbur)}cs: A Book of Political Thought; Beard's ‘' Economic Basis of
Politics.”

EH22. English and History. A continuation of EH21, Devoted
mainly to the conflict of political and economic principles that marked
the first half of the Nineteenth Century in England. Written and oral
reports are required. Textbooks: Carlyle, Past and Present; Mill's Essay
on Liberty,

EH28. English and History. A continuation of EH22. A study of
the influence of the development of science upon English literature and
thought. Written and oral reports are required. Textbook: The Voice
of Science in Nineteenth Century Literature.

E82. English. Oral and written discussion of problems of literature
and science based on the reading of English cssayists of the Nineteenth
Century. Its purpose is to give students practice in oral and written
discussion of the ideas suggested by the reading. Textbook: Steves and
Ristine, Representative Essays in Modern Thought.

E33. Report Writing. A study of the various types of engineering
reports, with practice in the investigation of subjects, the arrangement
of material, and its presentation in good report form,

The following subjects are offered as General Studics. For descrip-
tion of courses see Division of General Studies, pages 136-141,

GS89. Literary Study of the Bible.

GS40. English (Contemporary Drama).

GS41. English (Contemporary English Literature).

GS42. English (Contemporary European Literature).

GS43. English (American Literature).

GS44°1, English(Committee Woilk)

GS44:2. English (Business English).

GS544:3. The Development of Thought.

GS44'4. English (Contemporary Literature).

GS46. Advanced English Composition.

GS46. Public Speaking.

GS47. Informal Public Speaking.

GS48. Appreciation of Music.

GS49. Development of Music.

GS60. Fine Arts in Modern Life.

GS61. Roosevelt and His Times.

GSb62. Lincoln and the Period of the Civil War.

GSb3. Industrial History of the United States.

GS66. The Human Factor in Business.

GS66. Engineering Publicity.

GS67, Technique of the Short Story.

GS69. Social Problems of Philosophy.
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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 medified or extended from year to year,

With the approval of the professor in charge of the division, other
non-technical subjects of suitable character may be substituted for those
listed. College graduates or others who have taken elsewhere a satis-
factory equivalent of liberal studies may be excused from further require-
ments in General Studies.

For the year 1923-1924 the following subjects are offered:

SOCIAL, POLITICAL, ECONOMIC AND BUSINESS SUBJECTS
First Term Second Term Third Term
Marketing Methods Human Factor in Banking and Finance

GS22 Business GS55 G526
Political and Social International Law and  DBusiness and Patent
Problems (GS20 American Foreign Law GS4
Social Problems of Policy GS3 Economics of Corpora-
Philosophy GS59 Investment Finance tions GS27
GS25 Engineering Publicity
Production Methods 1566
G523

LITERATURE, ENGLISH, HISTORY AND FINE ARTS

Advanced English
Composition GS45
A[g)reua.tion of Music
548

English (Contempo-
rary Drama) GS40
Lincoln and the Period
of the Civil War

GS52
Literary Study of the
Bible GS39

Development of Music

English (Contempo-
rary English Litera-
ture) GS41

Public Speaking G546

Roosevelt and His
Times GS51

Advanced English
Composition GS45

English (American
Literature) GS43

English (Contempo-
rary European Lit-
erature) GS42

Fine Arts in Modern
Life GS50

Industrial History of
the United States
GS63

Informal Public Speak-
ing; Committee
Reports and Dis-
cussions (G547

Military History and
Policy of the United
States GS98

Technique of the Short
Story GS57
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SCIENCE
First Term Second Term Third Term
Pl'gsical Geology Descriptive Astron- Meteorology GS67
560 omy GS66 Organ{c Evolution
History of Science GS1  History of Science GS2 3564
Principles of Biology Industrial Aspects of Phﬁ\rsiology and
and Heredity G571 Bacteriology GS72 mbryology of
Sound and Music Psychology GS5 Reproduction GS75
GS65 Historical Geology Sanitary Science and
GS61 Public Health GS73
FOREIGN LITERATURE
French GS82, 83 French GS82, 83 French GS82, 83
German GS91, 94 German GS91, 92, 94 German GS91, 92, 94

GS1. History of Science. Twenty illustrated lectures dealing with
the development and decline of Greek science, the transmission of science
into Western Europe, and the science of the Renaissance. Emphasis is
placed mainly on mathematics and the sciences nearly related to it,

GS2. History of Science. Twenty illustrated lectures dealing with
the development of several different fields of science from the seventeenth
century onward, The subjects treated will vary somewhat from year to
year but include such topics as the beginnings of calculus and analytic
geometry, the transition from alchemy to chemistry and the development
of modern astronomical theory and of theories of natural sciences.

GS3. International Law and American Foreign Policy, Present day
topics of discussion in International Law, and leading principles of Ameri-
can Foreign Policy, such as Arbitration, The Monrce Doctrine, The Open
Door, Asiatic Immigration, Pan-American Questions, and matters in which
the United States is cooperating with European governments, such as the
action taken by the Arms Conference, The work of the Hague Conferences
and of the League of Nations will be considered as stages in the modern
movement for a better world orgunization. Textbook: Wilson and Tucker's
International Law.

GS4. Business and Patent Law. A general course in business law
with five or six of the exercises devoted to the principles of patent law.

GSb6. Psychology. General principles of psychology.

G520, Political and Social Problems. The content will change from
year to year, It includes such topics as immigration, national budget,
tariff, civil service, railroad regulation, industrial relations, etc. Con-
ducted by means of oraldiscussion and written reports on assigned reading
in public reports and periodicals, supplemented by lectures, some of which
are given by officials or experts in the special fields covered,

GS22. Marketing Methods. Following such study of the economics
of marketing as is necessary for an adequate understanding of the larger
aspects of marketing, emphasis is placed on the methods by which eco-
nomic goods are distributed. Includes discussion of sales organization, sales
engineering and codrdination of sales and production in the marketing of
fabricated products. Agencies for creating demand and for supplying
demand are discussed. Modern practices in organization, equipment and
operating methods in the fie'ds of sales operation, advertising, merchandis-
ingland warchousing are treated in detail.

GS23. Production Methods. Emphasizes methods of organizing
and directing the activities and functions of production in manufacturing.
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Considers the control of equipment, materials, product quality, product
quantity and personnel. Equipment control is discussed in relation to
building location and type, machinery and tool selection and arrangement,
and the use of service cquipment, Material control comprises a study of
purchasing, traffic, stores, and intra-factory transportation methods.
Product quality control considers the factors of design and engineering,
inspection, salvage and the utilization of by-products, Product quantity
control covers the work of planning, scheduling and dispatching and will
survey several representative control structures now in successful opera-
tion. - Personnel control deals with the methods of employment, labor
maintenance and the technique of the executive.

GS26. Investment Finance. Considers briefly (1) the legal rights
conferred upon the owners of securities of various types; (2) the basis for
credit offered by issuing corporations of various kinds: government, rail-
road, public utility, industrial, etc.; (3) the construction of bond tables,
interest formulas, sinking fund calculation, serial bonds, amortization, and
the mathematical theory of investment; (4) the stock exchanges, brokerage,
speculation and the various kinds of business houses which deal in securi-
ties and investments.

GS26. Banking and Finance. Considers the subject of banking in
less technical form than Ec37. There is also a treatment of the investment
and security market and the more elementary portions of corporation
finance.

GS27. Economics of Corporations. The types of business organiza-
tion with special emphasis upon the corporation, Consideration is given
to the internal organization of the corporation, especially on the financial
side: promotion, underwriting, marketing of securities, the financial
problems of a going concern, bankruptey and receivership, Discussion of
public service corporations and a brief examination of the trust movement.
Textbool: Lough, Business Finance.

GS39, Literary Study of the Bible. A general survey from the point
of view of history and literature, of the chief books of the Old and the New
Testament.

GS40. English (Contemporary Drama). An untcchnical discussion
of notable living playwrights and their work here and abroad.

GS41. English (Contemporary English Literature). Treats of a num-
ber of the most important English men of letters from 1890 to the present
time.

GS42. English (Contemporary European Literature). An introduc-
tory study of some of the chief figures in European literature of the last
few decades and today.

G548, English (American Literature). From the Civil War, with
especial emphasis on the period since 1900,

GS44.1. English (Committee Work). A course in the development
of cobperative thinking and cultivation of the " group spirit " by means of
committee reports on vital and timely subjects, and acceptance or con-
ctructive amendment by the class of what each report recommends,
Open only to VI-A,

GS44.2. English (Business English). A study of the principles of
effective, businesslike expression; and practice, both written and oral,
in the expression of those principles. Lectures, recitations, business
letters, oral and written reports. Open only to VI-A.

(S44.3. The Development of Thought. A study of the develop-
ment of thought and expression, with special application to behavior and
social phenomena. Considerable practice in composition on assigned
readings. Open only to VI-A.
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GS44.4. 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.

GS46. English (Advanced English Composition). Designed prima-
rily for students who wish to do advanced work in composition under direc-
tion and criticismi. It is so planned as to allow much individual freedom
in the choice of materials, and those desirous of experimenting with the
essay or the short story, or with technical description or exposition, may do
much of their writing in any one of these fields.

GS46. English (Public Speaking). The object is to set forth the
principal matters of technique on which the art of speaking in public is
based, and to provide training for the individual members of the class,

GS47. English (Informal Public Speaking; Committee Reports and
Discussion). Training in the preparation and oral presentation of com-
mittee reports, These reports serve as a basis for class discussion.

GS48. Appreciation of Music. Elementary historical and theoretical
knowledge necessary for intelligent listening to music. It takes up the
forms and types of composition commonly heard in concerts. Lectures,
required reading, and weeklv written reports, besides the usual class tests.
Musical illustrations are performed in the classroom.

GS49. Development of Music. Main historical factors in the devel-
opment of modern music in chronological order, beginning with Palestrina
and going to the present day. Lectures, required reading, weekly written
reports, class tests, and musical illustrations in the classroom which the
students are required to criticize and analyze. Textbook: How Music
Developed, W. J. Henderson.

GS60. The Fine Arts in Modern Life. Aims to develop the habit
and faculty of noticing visible beauty in contemporary art, in public monu-
ments and museum collections, and more especially in one's personal
environment, such as costume, furnishing and decoration of the home,
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 Aris.

GSb1. Roosevelt and His Times. A study of the life and work of
Theodore Roosevelt, and his relation to his time,

GS62. Lincoln and the Period of the Civil War. A study of the life
of Abraham Lincoln and his relation to the times. Textbook: Charnwood,
Life of Lincoln,

GS53. Industrial and Social History of the United States. A general
survey of the industrial and agricultural history of the United States from
Colonial times to the present, with attention also to the social history of
the American people. Textbook: E. L. Bogart, Economic History of the
United States.

GS64. The Engineering Field. Atternpts to give information as to
conditions in the practical world, the handling of typical engineering and
administrative problems, and the policies of some of the large companies
employing engineers. The lectures are given by engineers and adminis-
trators in actual practice. The ground is covered in part by oral and writ-
ten reports. The course is offered under the auspices of The Associated
Industries of Massachusetts (Not given in 1923-24.)

GS66. Human Factor in Business. Covers in outline such prob-
lems as the selection and training of subordinates and workers, housing,
feeding, and welfare, cooperation and morale, These topics are treated on
the human side, and with only such attention to detail as would interest




140 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

one looking forward to the possible executive control of the enterprises in
production or construction that an Institute graduate would naturally
enter. The ground is covered in part by oral and written reports, There
are occasional talks by employment and service managers,

GS66. Engineering Publicity. The chief object is to give some notion
of how salesmanship and presentation are applied by engineers. It touches
on the following problems: advertising service; advertising and marketing
the technical product; engineering journals; correspondence, the psychol-
ogy of appeal. The ground is covered in part by oral and written reports.
There are occasional talks by advertising men and engineers in practice.

S67. The Technique of the Essay and the Short Story. A study
of the forms of literature, as exemplified by the essay and the short story,
through reading, criticism, and the composition in these forms,

GS69. 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 maragement of the personal life, It considers
the adjustment of the individuai to the home, to the economic order about
him and to the State, touching on such problems as democracy, socialism,
the ethics of Darwinism, the scientific attitude, and the idealistic and prag-
matic justification of religious faith. Class discussions and outside reading.

GS60. Physical Geology. A consideration of the forces which have
molded the earth to its present form and are now constantly modifying it.
Textbook: Clelland, Geology, Physical and Historical.

GS61. Historical Geology. A study of the structure of the ecarth
and the history of its changing continents, ocean basins, and its evolving
life forms. Textbook: Clelland, Geology, Physical and Historical.

GS64. Organic Evolution. A study of the evolution of life through-
out the past history of the earth with a discussion of the underlying laws
operating today and with especial reference to the various avenues along
which man is evolving, Texthook: Organic Evolution, Lull.

GS66. Sound and Music. A general descriptive treatment with
some experimental lectures.

GS66, Descriptive'Astronomy. A general survey (illustrated) of the
facts and theories relative to the solar system and sidereal universe,

GS67. Meteorology. A general descriptive account of atmospheric
phenomena with special emphasis on the conditions of importance to
aeronautics,

GST1. Principles of Biology and Heredity., Twenty lectures illus-
trated by demonstrations, charts and lantern slides. A cultural course
intended for students who have had little or no previous training in biology.
It gives a broad view of the fundamental principles of the subject, including
the 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: Walier, Genetics, Revised Edition, 1922. fars

GST72. Industrial Aspects of Bacteriology. A discussion of the rela-
tion of bacteria and allied microdrganisms to productive processes in agri-
culture 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 microdrganisms are considered. Special attention is given to the
fermentation processes in different industries whereby microbes are made to
work as chemical reagents, Illustrated by demonstrations and lantern slides,

G873, Sanitary Science and Public Health. Lectures (illustrated)
on health and disease, parasitism, toxins and anti-toxins, resistance and
immunity vaccination, cpidemology, preventive sanitation and preventive
hygiene.
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GST76. Physiology and Embryology of Reproduction. General
information on the biclogical aspects and explanation of the subject. No
biological training required.

GS821, GS822, GS823. French. Rapid reading of modern French
prose dealing with the history of France, French life and institutions,
scientific matter in French. In each term there is a brief review of gram-
matical principles, with practice in useful vocabulary and sentence forma-
tion. Each term may be taken independently. Textbook: Levy, French
Composition; selected reading matler from the works of Balzac, Loti, Taine,
Renan, A. France.

GS831, GSB32, GS833. French. A brief survey of French literature
with the reading of some prose masterpicces. Such topics as the following
are discussed: the literature of the middle ages; the Renaissance; classicism;
the romantic movement; realism; naturalism; art for art's sake; impres-
sionism and symbolism, Each term may be taken independently. Text-
book: Special reading matler from one period, or one form of French literature.

GS911, GS912, GS913. Germar. A brief introduction to the Ger-
man literature of the Eighteenth and Nineteenth Centuries. It is given
in brief lectures in German with readings from standard works. The
exercises are conducted mainly in German.

GS922, GS923. German. Lectures on the German drama with a
considerable amount of reading from characteristic plays, beginning with
Schiiler's “ Don Karlos.! These exercises are conducted mainly in
German.

GS941, GS942, GS943. German. Many exercises without prepara-
tion. It is distinctively a sight reading course for practice in rapid reading.
The selections are from current periodicals. Preparation is devoted to the
derivation of words and vocabulary study.

GS98. Military History and Policy of the United States. Military
history and policy of the United States from the early colonial times
to the present day given in such a manner as to avoid a too technical
discussion of the strategic principles involved as are the political or
other factors leading up to the events referred to except where a clear
understanding of the situation requires it.

MODERN LANGUAGES

The study of Modern Languages at the Institute has two objects:
that of enabling the student to make use of the languages as instruments
in scientific research, and that of giving him general training and culture,
It aims to give sufficient facility with modern texts to use them without
the necessity of translating, and as much familiarity with the spoken
language as the individual aptitude of the student and the time available
permit, From the beginning as much of the classroom work as possible
is carried on in the language taught. Occasional talks therein are also
given, and writing from dictation is frequently practised.

A sound knowledge of grammar is attained by the careful analysis
of parts of the texts read, and by oral and written illustrative exercises.
To make these of value a good pronunciation is essential, and this is
striven for through constant practice in the classroom. In addition to a
deeper knowledge of the language and literature, the advanced courses
aim to impart succinctly familiarity with the character, customs, tradi-
tions, spirit, history and development of the peoples and countries whose
language is studicd.

In the designation of subjects the grades of Elementary and Interme-
diate correspond, respectively, to the definitions of the Modern Language
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Association of America, Report of the Committee of Twelve. All other
subjects are of advanced grade,

L1i1, L112, L113. German. (Elementary.) Intended to prepare
students to fulfill the entrance requirement in German. A study of gram-
matical forms, syntax and vocabulary, through composition exercises and
rapid reading, forms the basis of the work. Textbooks: Vos, Essentials
of German (Holt & Co.); Vogel, Storm's Geschichlen aus der Tonne ( Heath
& Co.); Whilney, Gersticker's Irrfahrten (Holt & Co.).

L121, L122, L123. German. (Elementary.) Similar to L111, L112,
1.113, with additional and varied readings.

1131, 1132, L1133, German. (Elementary.) Similar to L111, L112,

13.
¥ Lllﬁl, ?142, 1143. German. (Elementary.) Abridgment of L111,
112, L113.

1211, 1212,1213, 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 news.paper or magazine
article of a literary or popular scientific nainre, to understand simple
spoken German, and to express simple thoughts in German. As far as
practicable the exercises are conducted in German. Textbooks: Hauff's
Lichienstein, Vogel (Heath & Co.); Wright, German Science Reader (Holt
& Co.); Kip, Scientific German Reader (Oxford Press).

L1221, L222, L223. German. (Intermediate.) Similar to L211,
1212, L213, with additional and varied readings.

I3 1231, 1282, L233. German. (Intermediate). Similar to L211,
L1212 L.213.

1241, L242, L243. German. (Intermediate.) Abridgment of L211,
1212, L213,

131. German. (Advanced.) Exercises in scientific German. Selec-
tions are made from current scientific journals, and the lastest textbooks.

132. German. (Advanced.) Exercises in scientific German on
physical, chemical, biological and geological subjects. As far as practicable
the exercises are conducted in German.

183. German. (Advanced.) Exercises in scientific German on
physical, physico-chemical and electro-chemical subjects. The work is
partly based on selections from current scientific journals. As far as
practicable the exercises are conducted in German.

L371, L372, L378. German. (Technical.) Similar to L131, L132,
1,133, arranged for students in Course X.

1432, L4383, German. (Advanced.) Composition, dictation, read-
ing, lectures and conversation. The work is partly based on current
newspaper and magazine articles.

1491,10492, 1493, German. (Intermediate.) Abridgment of L211,
L212, L.213. Arranged for students in Aecronautical Engineering.

1811, L612, L613. French. (Elementary,) Designed to enable
students to fulfill the entrance requirement in French. Consists of train-
ing in pronunciation, elementary grammar, and casy reading matter.
The last term will include the reading of some technical French. Text-
books: Fraser and Squair, French Grammar; Olmstead and Barton, French
Reader; Lavisse, Hisloire de France ( Heath); Bowen, First Scientific French
Reader (Heath).

L631, L622, L623. French. (Intermediate.) Recitations partly con-
ducted in French, A continuation of the study of grammar, translation into
French of connected passages, reading and translation of some standard
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modern authors, reading of scientific French., Texthooks: Carnahan,
Short French Review Grammar (Heath); Francois, Alternative Exercises
for Introductory French Prose Composition (American Book Co.); Selecled
Reading Texts; Bazin, Les Oberlé¢; Bowen, Scienlific French Reader,

1631, L632, L633. French. (Intermediate,) Planned to suit the needs
of Course [V, Some of the reading matter will deal with architectural
subjects, Textbooks: Levy, French Composition; George Riat, Paris (Les
Villes d' Art Célibres).

L671, L672, L678. French. (Elementary.) Similar to L611, L612,
L613, with additional and varied readings.

L681, L6B2, L663. French. (Elementary.) Similar to L611, 1612,

3.

L691, 1692, L693. French. (Elementary.) Abridgment of L611,
L612, L613,

1711, L712, French. (Advanced). Reading of French prose of a varied
nature, part of which deal with description of French cities, cathedrals,
chateaux, etec, Practice in pronunciation and conversational phrascs
useful for travel is given. Textbooks: Hill and Smith, French Composition
( Holt); such reading matter as Emile Gebhart, Florence; Besnard, Le Moni-
Saint-Michel; Gautier, Voyage en Espagne; Hugo, Notre Dame de Paris.

L811, L812, L813. Spanish. (Elementary,) Pronunciation, ele-
mentary grammar, and easy reading matter and practice in conversational
phrases useful for travel. Textbook: Hills and Ford, First Spanish Course
( Heath); Pittaro, Spanish Reader,

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 136-141.

GS821, GS822, GSS23. French.

GS881, G5832, GSB833. French.

GS911, GS912, GS913. German.

G5922, GS923. German,

GS941, GS942, GS943. German,

MATHEMATICS

Great importance is attached to the study of mathematics, both as a
means of general education and as a neccessary 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 caleulus and analytic geometry extending
through the first vear, The second year work is devoted mainly to integral
caleulus 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 clective work in applied mathe-
matics.

Undergraduates wishing to specialize in Mathematics are referred
to the recently adopted course (IX-C).

The Department possesses an excellent library, and an extensive
collection of models.

M11l, Calculus and Analytic Geometry. An clementary presenta-
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tion of the fundamental ideas of the calculus: derivatives, differentials,
maxima and minima, integration, with application to simple problems of
geometry and mechanics. Textbook: Woods and Bailey, Elementary
Calculus.

M12, Calculus and Analytic Geometry. Graphical representation
and differentiation of algebraic and trigonometric functions with applica-
tions. Textbook: Woods and Bailey, Elementary Calculus.

M18. Calculus and Analytic Geometry, Graphical representation
and differentiation of logarithmic and exponential functions with applica-
tions; series, partial differentiation; methods of integration. Textbook:
Woods and Bailey, Elementary Calculus.

M16. Slide Rule. Four exercises and lectures on the use of the
slide rule,

M21. Caleulus, Mainly the integral calculus of functions of one
variable including integration by tables; definite integrals; geometrical
applications to areas and lengths of plane curves, volumes of solids of
revolution, and other volumes; and mechanical applications to work,
pressure, centers of gravity and moments of inertia. Textbook: Woods
and Bailey, Elementary Calculus.

M22, Calculus and Differential Equations. A continuation of
Mathematics M21, mainly devoted to the study of functions of two
variables and covering: multiple integration, with geometrical applications
to areas and volumes, and with mechanical applications to moments of
inertia, and centers of gravity; and the elements of differential equations.
Textbooks: Woods and Bailey, Elementary Calculus (Phillips, Differential
Equations).

M23. Differential Equations. Application of different equations to
numerous problems of physics and mechanics. Textbook: Phillips,
Differential Equalions.

M26. Theory of Probability and Methods of Least Squares. A brief
discussion of the general principles and the more common scientific and
engineering applications of the Method of Least Squares. Textbook:
Bartlett, Method of Least Squares.

MZ27, 28, 29. Statics, Kinematics, Dynamics. A problem course in
mechanics open to students who are taking or who have completed M21,

M36. Differential Equations of Electricity. Deals mainly with the
equations which the student of electricity meets in his work., These
equations will be discussed from the general point of view, but specific
applications will be made to electrical problems,

, 37, 38. Advanced Calculus and Differential Equations.
Taylor's Formula with applications to approximations in calculus and
analysis, partial differentiation, complex numbers, vectors, total and partial
differential equations, Bessel's functions, calculus of wvariations, line,
surface and space integrals. Textbook: Wilson, Advanced Calculus.,

M41. Calculus, Applications of, Similar to M23, but especially
adapted to the needs of students in chemical engineering,

M43'1, M43'2, M43'3. Theoretical Aeronautics. Open to third and
fourth year students.

M46'1, M46'2, M46'3. Fourier's Series; LaPlace's Coefficients.
(Topics in Partial Differential Equations.) The theory of Fourier's series,
Bessel's functions, zonal and spherical harmonics, and their application
to the solution of such problems in physics as can be expressed by certain
partial differential equations.

Mb60. Applications of Mathematics to Chemistry. The application
of mathematics to chemical problems. The subject matter will be varied
to some extent according to the needs of the students.
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MG64, 66. Mathematical Laboratory. Practical instruction in
numerical, graphical and mechanical calculation and analysis as required
in the engineering or applied mathematical sciences, methods for checking
the accuracy of arithmetic and logarithmic computations; numerical
solution of algebraie, transcendental and differential equations; graphical
methods in the proccs: s of arithmetic, algebra, and the calculus; nom-
ography and the construction of graphical charts; curve fitting to empirical
data; approximate methods of integration, differentiation and interpola-
tion; the use and principles of construction of instruments employed in
calculation, such as slide-rules, arithmometers, planimeters and integraphs;
and many kindred topics. Either term's work may be taken without the
other, Textbook: Lipka, Graphical and Mechanical Computation,

Mb6. Theory of Functions. A study of the elementary functions —
particularly the rational functions, the exponential function, the circular
and hyperbolic sine, cosine, and tangent — for complex values of the
variable. Extension of the differential and integral calculus to the complex
plane. Development and application of the fundamental theorems of
the ﬂl‘l’ﬂ[].\'tit‘ function theory. Textbook: Townsend, Functions of a Complex
Variable,

MB7. 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, dif-
ferc: tiation and integration of vector functions, Green's and Stokes'
theozems, potential functions, applications to geometry and physics,

M62. Modern Algebra. Determinants, matrices, systems of linear
equations, lincar transformations, finite groups, invariants. Textbook:
Bocher, Introduction to Higher Algebra,

M63'1, M63'2, M63'3., Higher Geometry. Coordinate systems
geometry of n-dimensions, differen’ al geometry, non-Euclidean geometry.
Textbook: Woods, IHigher Geomelry,

M64'1, M64°2, M64'3. Modern Analysis. Particular attention is
given to analytical methods used in mathematical physics; the elements
of theory of functions, and study of important transcendental functions.

Meo'l, M66'2, M65'3. Analytical Mechanics, Lagrange’s and
Hamilton's equations, Hamilton’s principle, prineiple of least action, theory
of elasticity, hydrodynamics, non-Newtonian mechanics,

M68. Thermodynamics. The general theory of thermodynamics
founded on the two fundamental laws.

M69. Statistical Mechanics. A study of average propertics in a
system of a large number of degrees of freedom, with application to kinetic
theory and the theory of radiation.

MT70. Quantum Theory. The guantum hypothesis with applica-
tion to mechanics and theories of atomic structure,

M71. Mathematics of Investment. Such topics as compound inter-
est, annuities, stock and bond problems, capitalized cost, amortization,
sinking funds, depreciation, and elementary principles of life insurance.
Texthook: Riets, Crathorne and Rietz, Mathématics of Finance,

M72. Differential Equations, (For students from the United States
Army.) A review of caleulus, including differentiation, differential prop-
erties of curves, rates, maxima and minima, integration, multiple integra-
tion, geometrical, mechanical and physical problems: differential equations
of the first order, special types of second order equations, linear equations
with constant coefficients, variable coefficients, exact linear and simul-
taneous linear equations. The application of the calculus and differential
equations is made to various problems, methods of computation and approx-
imation, including Taylor’s and Maclaurin's series, Simpson's rule, finite
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differences, use of mechaaical integrator, construction and use of nomo-
graphic charts. Textbooks: Wilson, Advanced Calculus; Phillips, Differ-
enttal Equations; Lipka, Graphical and Mechanical Computation

M73.2, M73.3. Rigid Dynamics. The fundamental principles of
the mechanics of rigid bodies.

M74. Exterior Ballistics. (For officers of the United States Navy.)
Includes a thorough discussion of the principles governing the motion
of projectiles, the calculation of trajectories, and the calculation of the
different variations due to small changes in the determining conditions,

M76. Bomb Sights. A discussion of the trajectory of a bomb, the
time-lag, air-lag, trail-angle, and allowance for drift.

76. Elements of Mathematical Physics. A general course covering
the fundamental principles of Mechanics, Kinetic Theory, Thermodynamics,
and Electrical Theory.

The following subjects are offered as General Studies. For descrip-
tion of courses see Division of General Studies, pages 136-141.

GS1. History of Science.

GS2. History of Science.

MILITARY SCIENCE AND TACTICS

Courses in Military Science are divided into: Basic Course and
Advanced Course.

The Basic Course consists of the subjects given during the Freshroan
and Sophomore years. Male students who enter the Institute as Fresh-
men are required to complete satisfactorily both years of the Basic Course,
Those who enter as Sophomores are required to complete satisfactorily the
second year of the Basic Course. Aliens, students found physically unfit
for military service, and students with military training equivalent to that
prescribed by the two-year Basic Course are exempt from Military Science.

Students desiring relief from any part of the military requirements
should consult the Professor of Military Science and Tactics immediately
upon registration,

Each student taking the first year of the Basic Course is issued a
uniform. He must provide himself with a pair of high tan shoes to wear
with it.

The great demand for technically trained orficers in the more scientific
branches of the army was most evident during the recent war, The major-
ity of the courses at the Institute, and the excellent facilities available in
connection therewith, afford the student an admirable preparation for the
scientific duties of an officer of a technical arm of the service. Accordingly
the military training prescribed at Technology is designed to impart the
specialized knowledge most essential to supplement the general technical
education of the student so as to render his services of the maximum value
to the country in time of war as an officer of Coast Artillery, Engineers,
Signal Corps, Ordnance or Air Service,

Having satisfactorily completed the two-year compulsory course in
military training, the student may elect to pursue the Advanced Course
of the Reserve Officers’ Training Corps.

To do this he must enroll for this course in one of the five units of the
Reserve Officers' Training Corps Units: Coast Artillery, Engineer, Signal
Corps, Ordnance or Air Service, established at this institution, depending
upon his choice and the Institute course he is pursuing.

With the approval of the Professor in charge of his Institute Course

he signs a contract which binds him to attend one six-wecks R, O, T, C,
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summer camp, and to pursue the Advanced Course during two academic
years. The Advanced Course, once entered upon, becames, in accordance
with the terms of the establishment of the R, O. T. C. at the Institute, a
prerequisite for graduation.

In recognition of his service, the Federal Government allows him com-
mutation of subsistence (amounting at present to 30 cents per day) during
his junior and senior years, including the vacation period which intervenes
between them; transportation to and from the summer camp, and during
the period while he is on duty thereat, feeds and clothes him, provides him
with all books, egquipment, 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-week period, but in addition are paid over
$210.00 in cash. This is, in effect, a military scholarship, open to all stu-
dents who are citizens of the United States, physically sound, who have
made a satisfactory record in their compulsory military training and dis-
play such physical, mental and moral qualifications as, in the judgment of
the Professor of Military Science and Tactics, render them suitable can-
didates for a commission.

The right is reserved to discharge from the Advanced Course any
student who is guilty of misconduct, or whaose work in any department
of the Institute falls below standard, or who is found in any way unfit or
unsuitable for the commission for which he is a candidate.

MS11. Military Science. (Required in all courses.) Consists of
ten weeks' practical infantry drill. When climatic conditions make drill
out of doors impossible, lecture work is given on military subjects.

MS12, Military Science. (Required in all courses.) Lectures on
elementary subjects of military training,

MS18. Military Science. (Required in all courses.) Consists of
ten weeks' practical infantry drill. When climatic conditions make drill
out of doors impossible, lecture work is given on military subjects. As
far as practicable selected students will get experience as non-commissioned
officers,

MS81. Military Science. (Required of all courses.) A course of
map reading and making, and road sketching for five weeks, followed by a
course in infantry weapons for five weelks,

MS82. Military Science. (Required of all courses.) A course of
military field engineering both practical and theorctical,

$33. Military Science. (Required of all courses.) In this term
the student can select the unit of the R. O. T. C. which he desires, The
instruction varies to some extent with the unit chosen, For the Coast
Artillery, Engincer and Ordnance Units a course in motor transportation
and artillery material is given. For the Signal Corps Unit instruction in
Signal Corps instruments is given. For the Air Service Unit instruction
on General Air Service subjects is given.

MS311, MS312, MS313. Advanced Coast Artillery (a). (Optional.)
Given in the first, second and third terms of the Junior vear, and required
only of those students who elect to pursue the advanced course for this
arm, The subjects are artillery material for the first term, and gunnery
in the second and third terms. Three hours per week are required, one of
which is recitation and two outside preparation.

MS321, MS822, MSS823. Advanced Engineer (a). (Optional.)
Given in the first, second and third terms of the junior year; required only
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for those students who elect to pursue the advanced course for this arm.
Three hours per week are required — one of which is recitation and two
outside preparation. The subjects are Field Fortification, Demolition,
and Camouflage, first term; Bridges, Cordage and Rigging, second term;
and Engineer Tactics, Hippology and Topography, third term.

MS331, MS332, MS333. Advanced Signal Corps (a). (Optional.)
Required only of those students in courses VI, VI-A, VIII and XIV who
elect to pursue the advanced course for this arm. Aims to train the student
for duty as a company officer with signal troops of a combat organization
in the field rather than as a technical specialist on a single phase of Signal
Corps work. The subjects covered are as follows: first term, Elements of
Electric Communication; second term, Combat Divisions, Organization
and Tactics; third term, Applied Signal Communications,

MS343. Advanced Ordnance. This subject consisting of ten lectures
given in the third term is required of all students enrolled in the Ordnance
Unit, which enrollment is open to students in Courses 11, I1I,, V, VI-A,
X and XVi, The lectures cover general information on Ordnance
subjects to supplement the instruction given in the above subjects. In
view of the intimate relation between the work of the Ordnance Depart-
ment and general industry, advanced Ordnance instruction is normally
given by introducing ordnance subject matter in appropriate subjects
of the above courses and by special instruction in that phase of Ordnance
Engineering bearing directly on the course the student is following for
which full academic credit i given, Further information may be obtained
from the Professor of Military Science and Tactics.

MS361, MS362, MS363. Advanced Air Service (a). (Optional.)
Required only of those students who elect to pursuc the advanced course
for this arm. Three hours per week are required — one of which is recita-
tion and two outside preparation. These courses consist of General Air
Service subjects, liaison for all arms, aerial sketching and map making,
visual reconnoissance, naval affairs, artillery and infantry observation,
aerial photography, aerial gunnery, navigation, radio code and buzzer
practice. Juniors are required to take Applied Mechanics (Strength of
Materials) 90 hours given by Mechanical Engineering Department.

MS411, MS412, MS41X. Advanced Coast Artillery (b). Continua-
tion in the senior year of the work started during the junior year. The
subject of Employment of Artillery is given throughout the entire year.
Courses with a six-weeks summer camp qualify students for a commission
in the Coast Artillery Officers' Reserve Corps.

MS421, MS422, MS423. Advanced Engineer (b). (Optional.)
A continuation of the work started during the junior year. The subjects
are General Construction and Roads, first term; Seacoast Fortification,
Wharves, Piers, and Water Supply, second term; and Engineer Organiza-
tion and Engincer Field Problems, third term, These courses with a six-
weeks summer camp qualify students for a commission in the Engincer
Section of the Ulliccrs'fﬁ(csurvc. Corps.

MS431, MS432, MS433. Advanced Signal Corps (b). (Optional.)
Students fulfill the requirement of this subject by taking onc hundred and
eighty hours of the course in Electrical Communication (6°281 and 6°283)
or its equivalent.

MS441, MS442, MS443, Advanced Ordnance. A continuation of
MS343 given only in case the instruction in the regular subjects of the
various courses does not go into sufficient detail on Ordnance matters
and only to such students of the Ordnance Unit who especially desire it.
It is not expected that this subject will be required in 1923-1924,

MS461, MS462, MS463. Advanced Air Service (b). A continuation
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of the work started during the junior year. The subjects for these courses
are airplane function of different parts, airplane rigging, aerial tactics,
airplane engines, shopwork, bombardment equipment, duties of air service
officers. The seniors are required to take a 120-hour course given by the
Aeronautical Engincering Department, lectures on aeronautical labora-
tories and their equipment and on methods of free flight testing, including
airplane design.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, page 136-141.

GS98. Military History and Policy of the United States.

DEPARTMENT OF HYGIENE

The gymnasium of the Institute is located on the third floor of the
Walker Memorial Building fronting on the Esplanade, east of the educa-
tional buildings. This gymnasium affords ample accommodation for the
training of classes in gymnastics.

The gymnasium is open to all students free of charge, and the 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
equipped for boxing, wrestling, and basketball. This building is for
competitive indoor sports and has seats for three hundred spectators.
With the acquisition of this building the Walker Gymnasium is left free
for the regular gymnastics for which it was designated.

The Athletic Field gives an opportunity for track-team contests and
inter-class games. This field is provided with a quarter-mile running
track, straight-away tracks for one hundred yard and two hundred twenty
yard dashes, tennis courts, etc. It is under the direction of an Advisory
Council on Athletics, composed of alumni and undergraduate students,

PT1, PT2, PT3. Physical Training. Four lectures on the relation
of exercise to health and on personal hygiene are given to the first-year class
at the beginning of the school year, and all first-year men take a physical
examination during the first month from wiich anthropometric charts
are plotted. The class is then divided into four sections for gymnastic
exercise, each section having two hours a week for the last five weeks of
the first term, two hours a week for the second term and two hours a
week for the first five weeks of the third term under the direction of the
instructor. All students classified as first year, are required to take these
lectures and exercises. Regular exercises on the various athletic teams
may be substituted for gymnastic work.

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, Mining, Metallurgy and Geology, and Chemistry,
The students, accompanied by instructors, give their time to field-work,
or visit and report on mines or industrial establishments.

Summer School of Civil Engineering, — With the exception of brief
courses in the manipulation and use of the tape, compass, transit and level,
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the entire field-work in surveying and railroad engineering is given at
Camp Technology on the shore of Gardner's Lake near the village of
East Machias, Maine. This locality is well adapted for the carrying out
of all the operations involved in the various problems of plane surveying;
for performing the field-work necessary for the making of large and small
scale topographic maps; and for the making of railroad location surveys.
Gardner's Lake is specially favorable for carrying on the field-work neces-
sary to hydrographic surveying. The Machias and East Machias rivers
are available for stream gaging by means of floats and by the various
types of meters, Some of the smaller streams afford opportunity for weir
measurements,

The camp property comprises about eight hundred and fifty acres of
rolling land in the form of a strip varying in width from one-fourth to one
mile with a shore line of five miles on the lake, The main group of build-
ings consists of an administration building connected by covered passages
with buildings on either side and in the rear. This group of buildings con-
tains three recitation rooms accommodating some one hundred and thirty
students, a drafting-room with space for seventy-two students, a dining-
room seating one hundred and sixty, office accommodations for an instruct-
ing force of twenty-four, an office for the camp physician, a large lounge
room, three sleeping rooms, a camp store and post office, an instrument
room, kitchen, icehouse, toilet room and lavatories, and a dormitory for
the service staff. Sleeping accommodations are provided by tents with
raised wooden floors, each tent furnished with cots and other necessary
furniture and a number of si:all wooden barracks each accommodating
twelve men, A large wooden building furnishes additional sleeping accom-
modations for sixteen; this building also provides drafting space for twenty-
four and contains a classroom accommodating thirty students, The camp
is equipped with sanitary facilities of the most approved type, a wholesome
water supply from driven wells and an electric-light plant. A physician
is in constant attendance throughout the camp session.

The camp is primarily intended 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

etition.
f The tuition fee is $75 for 1'07, 1'08, 1'20 and 1'60 combincd; also for
1'05. An additional charge of $30 is made for 1'09. The cost of camp
operation and maintenance is shared equally by those in attendance.

Summer School of Surveying. — Students in courses I[Il, option 2,
VI and XV, option 2, are required to take the course in Surveying 1'001
in the early part of the summer following their second year. The instruc-
tion is given in Cambridge and vicinity. The fee for this course is 315.




SUBJECTS OF INSTRUCTION TABULATED

The number to the left is the subject number. The numbers under the
title are the numbers of the preparatory subjects. Those in italics indi-
cate subjects to be taken simultaneously. To the right of the subjects
are noted the Professional Courses which prescribe the subject and the
year and term in which the subject is taught. Under the heading ** Term
and Hours of Exercise and Preparation' the first number shows the
hours assigned to Lecture or Recitation in the term of ten weeks, the
second the time assigned to preparation. Underncath 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.

ENTRANCE REQUIREMENTS

(For description see Circular of General Information)

M1 ALGEBRA
M2 PLANE GEOMETRY

M3 SOLID GEOMETRY

Mé& TRIGONOMETRY

E1 ENGLISH

H1  HISTORY

L6l FRENCH (Elementary) y
L62 FRENCH II

L1l GERMAN (Elementary)

121 GERMAN II

800c PHYSICS

500 CHEMISTRY

CIVIL ENGINEERING — 1'00-1:99

Term and Hours of

Exercise and Preparation Instructor
No. Subject and Preparation Taken by Year Ist 24 3d in Charge
Term  Term Term

1'001 Sn{vc‘yinﬁ a—,'“;i Plotting. . . IIIe‘V\-'I Summer School 60-15 Hosmer

1'002 Surveying and Plotting, .. I, IX-B, XI 2 30-60 .. .. Robbins
M13, D173 _

1'003 Surveying and Plotting... I, IX-B, XI 2 2-0 Robbins
1.002 28

1'005 Surveying and Plotting, .. XVi 2 2040 .. .. Robbins
M13, D173 !

1'006 Surveying and Plotting. .. XV, sl e, 212=00 Robbins
1.005 28

1'01  Surveying Instruments,... XIII R e A T LS ) Robbins
M13, D173 16

102 Surveying........e.veees 11 2 10-0 SRR T Howard
M13, 5173 20

1Y B 10200 T e o b
20

103 Sur\'i-\'in{; ............... IIn, XI1I 2 Summer Camp 240 hours Howard
M22, D173

1'04 Underground Surveying. .. III;, XII 2 Summer Camp 120 hours Howard
103

1'05° Surveying., ..o i sslsenis (Elective) Camp Technology Howard
M13, D173 355 hours

1'07 Plane Surveying...,....., I, XI, XVj, 2 Camp Technology Howard
1°003, M22 IX-B (Optional) 100 hours

151
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Term and Hours of
Exercise and Preparalion Instructor
Subject and Preparation Taken by Year 1Isi 24 8d in Charge
Term Term Term
Geodetic and Topographic I, XI, XV, 2 Camp Technology Hosmer
;‘,%t;veggzzg a5 (Opt:uml) 100 hours
Geodetic Surveying (Elective) Camp Technology Hosmer
1'13 150 hours
102200 iiei. as Hosmer
e o0 10-20

Spkieiicul Trigonometry .., I
A ROLS0) rE Hosmer

8
2
1
Astronomy . .....eu. AR 0] 2
1002 111
AendBaY: I e e 2 9 Hosmer
M22, 1'12 "
vesesiannsasnsss 1 (Elective) G Hosmer
2
3
2

I\-awgnt.lon T U &Elective) Hosmer
111 II.

23
Map Reading and Topo- I, XI Howard
gmp;ucal Drawing.....
1'008
R.ulw.ly Fieldwork....... I, XI, XVi Camp Technology Babcoclk
1:003, 1'07 80 hours
Railway and nghway
Engineering.. . Canin M 30-85 .. .. .. .. Breed
M21, 1003 120
vay and Highway
i i L AW G £ on s, B0E80 5 e Breed

ay .mri Highwny
-mnermg comeses o I XT X Vi ey Breed

y .md nghway
Engineering. . ..e...u.. 3, XVi,
XI

1214 ;
Railway Drafting.....ee. I8, XI
1°20, 1°211

Ruilw;.y Drafting. . vvvees 112
1:231, 1"212

Railway and Highway
Engineering 1,
1’20, 1 212 2 2213, and
1'380for Is =~ |

1252 le;luy Engineering.,... Iia

1124

- W Wt

XVi

30-50

1'253 Railwu » Engineering

1'262 lewuy Demgn
1'232, 1.262
1'263 Rullway Dcstgn
1262, 1:253 1
1'271 Railway hnmneenng (Elective)
1'253, 1'203 i
1:272 R‘l]ﬂ;ﬁy Engineering (Elective)

1'273 Rail;;ﬂzy Engineering (Elective)
1

1'281 Railway Design......... (Elective)
1'26, 1°871 i

1'282 Railway Design (Elective)
1'281, 1'71 !

1'283 ilway o . (Elective)

® 00 Q000 s s~

1
130 Roa(lt‘. and Pavements. ... Ii, s XI

1'31  Testing uf Highway Ma-
teriBlS. . s sanssannsenns 4D
1:30, 2

132 nglﬁ‘} ay. ]ran;%orbauon. . Isb

1'33 Highw o, £ )
1 232 l 24 132
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Term and Hours of
Exercise and Preparation Instructor

No. Subject and Preparction Taken by Year 1st 2d 3d in Charge
Term Term Term I
1'30  Graphic Staties. ......... I B 10800 TR Fife
8013 30
1'40 T _eory of Structures. .... Iy, 3, IX-B 8 40-80 Bowman
2'21, £'2218 or 222 XV 3 oo ae o 20=T6
1'412 Theory of Structures, . ... Is, XI 3 2640 .. .. Sutherland
2:'2218 or 2825
1'413 The?isl'sé of Structures. . ... I, IV, XI 3 20-40 Sutherland
1'43 Materials. .. ..ooviinenes I, IVy, XI, 3 . 20-40 Sutherland
2:'2213 or 2'286 XVi f
1'44  Stationary Structures 111, k1| S 30-50 Fife
2'21 or 2'213, 222 or 2223 VI Optional B ey 5 30-50
VI-A (A 4 30-50 Gt S
VI-A (B 4 ..., 30-80 .. ..
1'451 Theorzy of Structures. ... XIII-A,Ord.Des. G 2040 .. .. .. .. Bowman
1452 Thlmr:‘ of Structures, ., XIII-A,Ord.Des. G .. .. 3060 .., .. Bowman
148 Foundations, . .ILIVeXVi 4 10-15 .. .. .... Spofford
140, or 1 4IJ ur 1 44
1'491 Theory of Gtrurturcs ..... I,IVe, XIXV: 4 40-80 .. .. .. .. Spofford
1'40, or 1'413, 1'43
1'492 Th‘ecllr){ of Structures. . ... I, XI, XV 7 T 50-100 .. .. Spofford
40
1'493 Theiryznf Structures. . ... I, 2 4 . 30-60 Spofford
)
1'51 ’1‘111e21(—]}-1 of btmctures ..... IV, 4 50-100 .. .. Spofford
1'52 St;uctum] Destgn ...... XIII-A, Ord, Des. G 80~ 0 .. .. Bowman
a2
1'531 Br;d'&e T e I T e R
91
1'532 Bndg; CIERIPT s oatethiaraiaine I 4 . 60-0 .. .. Bowman
1'533 Bndgech:,sgn ........... Tis 4 70- 0 Bowman
15636 Stsigscégral Design....ov4. Iz 4 30- 0 Bowman
1'542 Str}zctu;al Design. ....... XI, XV, 4 0-0 .. .. Bowman
1"543 Strll..xg;%ral Design.... ot XI, XV, 4 20- 0 Bowman
1'552 Structural Desig‘n. Ad-
vanced , . (Elective) G 60- 0 Sutherland
1°'493; 1* 535 or l 534 or
4'923 1'58; 1'662
1'553 Structural esign, Ad-
yvancad', i ses s (Elective) G . 60~ 0 Sutherland
1'5562, 1'668
1'661 Advanced Structures, . ... (Elective) G309 .... .... Spofiord
4‘%‘.)5 1'633 or 1'534 or
1'562 Advggfed Structures, , ... (Elective) G . 30-90 .. .. Spofford
1'563 Advg&ced Structures. .... (Elective) & 30-90 Spofford
1'67 Secondary Stresses....... (Elective) Vaowe e e 2040 Bowman
1'498 or 1'61
1'68 Reluafgjced C]!osricrete Design (Elective) G 60-30 .. .. .. .. Sutherland
493, or 1*
1'60 Hydr?gmphic Surveying.. I, XI, XV, Ca;nr,\] Technology Liddell
‘07, I 5 hours
1'61 'I'hgoret.ical Hydraulics II R ey 20-40 Russell
1'62  Theoretical Hydrautics. ... Iy, a3 XI RLEOSE0, e Russell
221 XVi 4 40-70 Sl
, y Iy B el i 4060
1'63  Theoretical Hydraulics.... IV, XIII 4 2040 .. .. Russell

2'203 or 2'21
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Taken by

IX-B
XVy

111
Thc_grt;tical Hydraulies.. .. VI-A (A)

Subject and Preparation

Theoretical Hydraulics. . ..
2021

T};!%l;]ﬂtica] Hydraulics.... VI
Theoretical Hydraulics.... VI
1651
Advanced Hydraulics..... (Elective)
1'62 or equivalent
Hydraulic Engineering. ... II, XVy

1'62or 1'64 XV
Water Power Engineering. I

Water Power Engineering. Iy
1'69
Water Power Engineering. I3

Water Power Engineering. (Elective)
1'44, or 1'492,1°71, 1'821

Water Power Engineering. (Elective)
1'731; 1'82¢2

Water Power Engineering. (Elective)
1:732; 1523

Hydraulic and Sanitary
Engineering. . .
1'68

Hydraulic and Sanitary
Engineering S b
1'62; 1°'751

Hydraulic and Sanitary
Engineering., , .........
1°62; 1752

Sanitary Engineering. .... XI
1'62

Iy

Sanitary Engineering..... XI
1771

Sanitary Engineering..... XI
625 17772

Hydraulic

D
1'751 .
Hydraulic and Sanitary
Design
1772
Hydraulic

and Sanitary

and Sanitary

Engineering of Water and .
Sewage Purification. . .. (Elective)
1751 and 1'752 or 1'771,

1722 and 1'773

Engineering of Water and .
Sewage Purification. . .. (Elective)

“’;l‘.‘.ﬁll' 1Pn:uwel' Design (Elective)
(Elective)
(Elective)

. (Elective)

(Elective)

1
Water Power Design
1'821; 1'732
Water Power Design
1°'522; 1°733
Sanitary Design

Sanitary Design
1:831; 1'812

Sanitary Design (Elective)
1.832

Term and Hours of
Exercise and Preparation

Year Ist 2d
Term Term

Instructor
in Charge
Term
30-50
30-60

Russell
Dl a0
V5l O Russell
Russell
Russell
Russell
Barrows
Barrows
Barrows
Barrows
Barrows

Barrows

00 Q B e o RRR O R R RARO®

Barrows

Gould

'S

[ 3

Gould

Gould
Gould
Gould
Gould

Gould

Gould

Gould

Barrows
Barrows

60- 0 Barrows




No.
2'00
201
2:02

=]

205

2'06

2'10

2113

2112

213
2'14
220

2202

2203

2:204
221

SUBJECTS OF INSTRUCTION 155
MECHANICAL ENGINEERING — 2:00-2:99
Term and Hours of
Exercise and Preparalion Instructor
Subject and Preporation Taken by  Year Ist 2d 3d in Charge
Term Tem Term
Mechanism........... .« IL VI, VI-A, Sl el Merrill
D101, D171, M11 XIII, XV, 5
Mechanism. . . .......... II,VI,VI-A, 1 30-60 Merrill
2:00 XIII, XV, '
Mechanism..,...... e (e, ) 1 2 83045 .., ., Merrill
D101, D171, M11 -B 2 30-50
VII 2 30-60
IIL VII, X 3 30-60
X1V Summer School 35-55
L XVs 2 30-30
Mechanism of Machines. . II 8 30-40 e Swett
200 Ord. Des,, G 3040
i . Torp, Des,
Design of Automatic Ma-
CRIBRY 2\t s ShLY G .. .. 180 180 Swett
205, 223, 2'751 Torp. Des. G e Lo b v = e 220020
Mechanical Engineering
Drawing.......,.. .. ILVL,VI.A, 2 60-0 ot | B James
D123, D172, 2'00 XIII, XV,
Mechanical Engineering
Drawing....... oo 11 8 . .. B0=T0 James
2'10, 201
Mechanical Engineering
Drawing....... Vel VD 2 « v0 30-0 James
2'10, 201
Machine Drawing....,... VI-A 2 60-0 James
ni123
2 Loows 60-0
VI. XIII, XV; 2 60-0 .. .
Mgclhzine Drawing........ II B8 B0\ s Lea nlen b James
Mnchinc Drawing........ I1I; Summer School James
D123 45 hours
Appllui Mechanics
(Btatice)i, i v eries I, VI, 30-60  Johnston
M22, 8012 VIII, IX-B,
XI, XIII, XV, a,
III, XIV 3 30-60 I
X, XV; 3 i 30-60
Applied Mechanics
(Statics and Kinetics),, . II [ TR . o 40-60 Johnston
M22, 8012
Applled Mechanics
(Statics and Kinetics)... IVy, VI-A 2 40-80 Johnston
801, M22
Applied Mechanics, ,.... . IVy 2 30-50 Johnston
1:
Applied Mechanics
(Kinetics — ‘-;trength Of
Mdtumla) vl \r[ IX-B, 8 30-60 Johnston
20 XI, XIII, XV; a
IT1 8 .. .. 30-60
X 4 30-60 .. ..
Applied Mechanics
(Strength of Materials) . VIII SINB0=804 ., Johnston
220 XIV g8 .. .. 380-%0
XV;, X-B 4 30-60 .. ..
Applied Mechanics
(Strength of Materials). II 8 40-60 Johnston
2:202
Applied Mechanics
(Strength of Materials). VI-A (A) 8 3060 .... Johnston
2203 y VI-A (B) 3 .. .. 30-60
Applied Mechanics ik
(Strength of Materials). IV 2 30-50 Johnston
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No.
2215

222

2'2212
22213
2222
2223

2'224

223
2231
2232

2'235
224

225

2'262
2'263
2271
2272
2281

2282
2283
2:292
2:203
2'302
2'303
2:304

Subject and Preparation Taken by
Applied Mechanics
étrength of Materials). IV
2203 ]
Applied Mechanics IX-B, XIII,
é%l]‘ength of Materials) XV;
; I
Vi
X
Applied Mechanics I, XI, XV;
étrength of Materials).
2'21
P

Applied Mechanics
Gtrength of Materials). I, XI, XV,
2'2212

Applied Mechanics
§ Lt;al':zngth of Materials). II

Apeplied Mechanics
Strength of Materials), VI-A (A;
2:213 - VI-A (B
Applied Mechanics
trength of Materials,

Term and Howrs of
Exercise and Preparation
£d 3d

Year 1Ist
Term

8 30-60

&) ina

8

3

3

4

8

3

3

3

4

Term Term
40-80
L.o.. 30-60
30-50 .. ..
30-60
20-30

20-30

40-60

IR A e ir e RO
Summer School 30-50

raphical Statics)...... Vi 2
2'214
Applied Mechanics
é!:ength of Materials,
phical Statics)...... IVy 8
2215
Ap&lied Mechanics
2‘::2taeugth of Materials) . XVi 3
Applied Mechanics
z(:%:z'ength of Materials). XIII 3
Applied Mechanics
§2t552ngth of Materials). II 3
Applied Mechanics. ...... 1873 3
2'226
Applied Mechanics....... VI (Optional) 8
&-2 211et:cs
Dynamics of Machines.... II 4 30-40
‘232, 2'42 Tor. Des. G 3040
Mgg:;an.ics of Engineering. II 4 i
Mechanics of Engineering. II 4 .
2262
Theory of Elasticity...... Army Ord, 4 .
Theory of Elasticity...... Army Ord. 4 .
Advanced Mechanics and
lelﬁgn of Elasticity.... II, Ord.Des. G 30-90
Advanced Mechanics and
g'iég?ry of Elasticity.... II,Ord.Des. G .
Advanced Mechanics and
;I:}zuggry of Elasticity.... II,Ord.Des. G ,
Drélg;gcc Engineering.... IIR.O.T.C. 4 .
Ot;?gg;ee Engineering.... IIR.O.T.C. 4 ..
Materials of Engineering.. II, IX-B 8l
Materlals of Engineeri i1 Ix-B I
aterials o earing . . s -
M2‘30'21 £ s -ng gll Cs L Ve
aterials of Engineering. . nst. 3
U.rg. N. 2

30-50

30-50

30-60

2040

er +s 20-20
30
veoee 2020

I nstruclor
in_Charge

Johnston

Johnston

Johnston

Johnston
Johnston

Johnston
Johnston

Johnston
Fuller
Fuller

Fuller
Fuller

Riley
Fuller
Fuller
Piler
Fuller
Fuller

Fuller
PRuller
Haven
Williams
Hayward




2:31
2:32
2:33
234
2341
2342
2:351

2:3562

2'366

2:368
2:360

2:37

2411
2:42

243
2'432
2'44
2451
2452
2461

2462

2'463

SUBJECTS OF INSTRUCTION

Subject and Preparation Taken by

Term and Hours of

Exercise and Preparation

Materials of Engineering.. Torp. U.S. N. G

Mnt;;ﬂl'i of Engineering. . *
Materials and Heat Treat-
L R R I T e L b e
Physeal Mot 1
sica etallurgy......
2‘! 2, 2'7563
Physical Metallurgy...... Torp. U. 5. N
2302, or 541 Ord. U.S. N
V, Aero En
Phgsmal Memllurgy Special Turp U. 8.
7563 Ord. U.S. N
Teatmg Materials Labo- I
2 222 2:303
Testmg Materials Labo-
TRROTY s s e ars 44 e s IT
2 3.:1
Testmg Materials Labo-
................ I, XI, XIV
2220r22ll or 22212 [X B, XV,
I, XVy, XV;
Testing Materials Labo-
TRLOTY . o v vvnnnsnnnins VI-A (A)
2:213
Testing Materials Labo- Const. Cor
TRVITY v iaainiats alv/sselata
Testmg Materials Labe- Const Corps
TACOTV. o mea s e
Testing Materials Lal
3T s R A R IR IV-:, XII[
2:22 or 2225
Testing Materials Labo:
TRbOTY s v e e IV,
2 220
Reinforced Concrete Design IV;
Reinforced Concrete Design IV
Heat Engineering........ ll. IX-B, XIII
M22, 8'023 XV,
U.S. N, Torp
Heat Engineering. . ...... II, IX-B
201, or 202 IIIs, XV,
E XIV
Hl.:zzilglhng-menring ........ XIII
Heat Engineering. . ...... II, IX-B, XIII
2'41 or 2'411 XV
Heat Bngineer 7 3B,
eat Engineering........ ,IX-B,
241 XV,
Heat Engineering........ 11
2'48, 242
Heat Engineering........ II
'42, 2'43 Torp. U. 8. N.
Heat Engineering. . ...... I,?II;
2'44, 2°603 (251 for VII:L)
Heat Engmeermg ) B
2'451
Heat Engineering. ....... I, XI,
M22, 202, 8023 Army Ord
’ XV,
Heat Engineering. ....... I }E[.
2:461 Army Ord
Heat Engineeri E{V}EI
eat Engineering. ....... \
2'462 Army Ord
XV,

@

-

P

4

= ROW WWW)) W PWWWe ) WeRk =

C T T

Year 1Ist 2d 8d

Term
2040

Term Term
2040

20-10
10-10
100

10-10

10-10

10-10
00 100
10-10

1
10-10

0-0

10-10 0-0
20-10

20-20

20-10

. 10-10
20
20-25

30-10

30-60
30-60
20-10
20-20

20-20

20-30

20-20

30-60
30-60
30-60
30-60
30-30

157

Instructor
in Charge

Hayward
Hayward

Hayward
Fay
Pay

Williams
Hayward
Hayward

Hayward

Hayward

Hayward

Hayward
Williama

Hayward

Hayward
Peabody

Peabody
Berry

Miller

Taylor
Berry

Taft
Riley
Berry
Berry
Berry

Miller

Miller
Miller
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No,
2471
2'472
2'473
2'50

2'51
2'52
2'541
2:542
2'543

2'55
2'562
2563
2'57

2'58

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by
Heat Engi neenn ........ 1115, X, XV,
M22, 2'02, 8'0;
Heat Bngmeermg ........ III;, X, XVy
2471
Hmzl}anginecn'ng ........ X. XV,
Heat Engineering. ....... V!, VI-A (A)
M22, 8'023, 201 VI,
X VI-A (B)
Heat Engineering. . ...... VI VI
250 VI-A (A)
) VI-A (B)
Heat Engineering A |
VI-A (A
VI-A (B
Advanced Heat Engineer-
INg.coiviiaiinis Jrogal B
Advanced Heat Engineer-
o S Miate b st sy Lk
2'541
Advanced Hea' Engineer-
ing II
2:542
Torpedoes. .. iseisias Torp. U. 8. N.
2'42
Aero Engines. ......... . Aero Eng.
&40
Aero Engines. ........... Aero Eng.,
Tor. Des,

Mechamcal Equipment of
Buildings, Heating and
Ventilation

IVg (VIopt.)
I’ower Plant Design...... II

hngmeermg Laboratory., . II, XV;
240, 242
Engmeermg Laboratory... 1I, XV,
2602
Enginenring Laboratory... XV;
Engineering Laboratory,.. VI
VI-A (A)
! : I1X-B, X
Engineering Laboratory.. . III
Engineering Laboratory... 1Va

L
Engmccrmg Laboratoty.. .
‘40, 2:42

Engineering Laboratory.. . 1I
2603 Tor. Des
Engineering Laboratory... XVa
2:603
Engineering Laboratory... X
2605
Engineering Laboratory., . XIII
2608
Enginlc?ring Laboratory.. . XIII
6135
Lm]mecrmg Laboratory. .. II
2'0 Tor, Des.
Tm'n;elunng Laboratory... XVa
Gas Engine Laboratory. .. Army Ord.
Engineering and Hy dravlic
Laboratory........ oo 187X 1
2'463, 1'62 XV
Steam and Hydraulic Lab-
Oy, R e s Iy

162, 2 463

Term and Hours of
Exercise and Preparalion
Year 1st 2d 3d

Term Term Term
B :30480) V. L
3 .. .. 30-60
3 30-30
3 30-60 5 3
4 .. .. 30-60 i
8 .. 30-60
R o )
8 Summer 30-60
& 30400 .. o aules
AR UG -60
G 30-90 f
G 30-00 .. ..
G 30-00
G . . 30-60
LA 30-30
G .... .... 800
4 ve e e 4040
4 o e =0
50
3 oo 209100 e o
3 20-10
4 5 . 060-30
4 40-30 .. .. .. ..
4 .. .. .. .. 40-30
A A0 e
B o o 20-20
4 10- 0
3 40-20
4 40-40
G 20-20
4 4040
4 .. .. 20-10
4 20-20
4 20-20
4 40-40
G .. .. 4040
4 .. .. 20-10

Summer 105 hours

g AR T )

40-40

Instructor
in Charge

Taft
Taft
Taft
Taft

Taft

Taft

Berry

Berry

Berry
Berry
Riley
Fales

Holt
Miller

Eames
Eames
Eames
Eames
Eames
Eames
Eames
Eames
Eames
Eames
Eames
Eames
Eames
Eames
Fales

Eames

Eames




No.
2'66
247
2682
2'683
2'684
2'685
2'69
2702
2'703
2704
271
2711
272
2'732
2'733
2741
2'742
2'743
2746
2'75612

27513
2'752

2753
2754

2'7562

2'7563

2:7572

27573

27682
27583
2:759

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparalion

Subject and Preparation Taken by Year 1st 3d
Term Term Term
Power Laboratory.. , ..... Army Ord. T . 40 —40
" 468
Ordnance Engineering. ... Army Ord. Summer 218 hours
Ordnance Engineering. ... Army Ord. 4 40-80 ., .,
Orgtagx;ce Engineering. ... Army Ord., 4 40-50 T4
Orgr‘:‘.-glece Engineering. . .. Army Ord. 4 . 10-10
Aircrait Armaments...... Ord. U.S§,.N. G .. 2040 20-40
Interior Ballistics......,. Ord. U. 8. N. G .. v .0 80-30
Textile Engineering, . . . .. IIs C SR .. 80-30
iii 50
Machine Design,........ 11 3 10-.00 o0
212, 2212, 241 20
Machine Design......... II 8 coows 10-0
2702 20
Machine Design......... XV 4 20-10 i
2'12, 222 40
Machine Design. ,.....II, Ord.Des. U,S.N. 4G 20- 0 o
2:703 40
Machine Design......... XV, 4 .. .. 20-0 ..
2704 40
Machine Design. . .... II, Ord.Des. U.S.N. 4G .. 2%— 0 y
271 4
Engine Design....,...,.. 11, 4 40-0 ..
2'25, 2452, 2'71
Engir}e{ Design. .. ..cvvies Iy 4 it 60-20
Machine Design, Advanced II G 30-10 .
272 60
Torpedo, U.8. N.G 60-20 .. .. ;
Machine Design, Advanced II G ., .. 30-10 ,.
2741 a0
Torpedo U. 8. N. G 60-20 .. ..
Machine Design, Advanced I1 G . e oo 30-10
2742 60
Torpedo U, 5. N. G . . 60-20
Machine Design, Adv..... Ord.Des. USN.5 . vo oo 120- 0
Automatic Machinery. ... II (Elective) 4 .. 20-20 .. ..
2'05, 2:222 Tor. Des, G 20-20 .. ..
Automatic Machinery:. .. II (Elective) 4 oo oo 20-20
2'7512 Tor, Des. (e R, 20-20
Mechanical Equipment of
Balldifga g s e ILXV: (Elect.) 4 20-20
2'230r 2232 0r 2'42 & 2'43
Steéam Turbine Engineering II (Elective) 4 .. .., 20-20 .
44
Fire Protection Engineer-
Ing e P 3 4 20-20
2:232, 2303, 2'352 (Elective) 4 20-20 ..
Heat Treatment......... II (Elective) 4 10- 0 .
2'302, 2352 30
Torp. U. 8. N. G l;i;— (kf oreh
3(
Ord. U,8. N. G . 10~ 0
30
Heat Treatment....,,,., Il 4 . A 10- 0
27562 ] 30
(Elective) AN 10- 0
30
Internal Combustion En-
[ A O I (Elective) 4 20-20 .. ..
2'25, 2432 XIII-A 4 e ee  20=20
Internal Combustion En-
gines................. II (Elective) 4 . 0 20-20
2.7572
Locomative Engineering. ., II (Elective) ¥ 40- 0 i
2'23 or 2232
Loc%moéive Engineering. . II (Elective) v o0 40-0
758
Refrigeration. ,.......... IT &Elective) 4 .. 2020
2:451 VIl 4 : 20-20

159

Instruclor
in Charge

Eames
Fuller
Ruller
Fuller

Warner
Johnston

Haven
Swett
Swett

Haven

Haven

Haven

Haven

Riley
Riley

Haven

Haven

Haven
Haven

Swett

Holt
Taft

Haven

Hayward

Hayward

Riley

Fuller
Fuller
Berry
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No.
276
77
2'78
2792
2703
2'80
2'801
2802

2'831

2'832
284

2'86
287
2871
288

2881
289

200
291
2'911
2'92
2'95

2'951

2'952

2'96
297

l'ul.lut‘n Making

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and reparation

General Engineering .
2:23 or 2:232, 2'44

Industrial Plants. .......
2332, 244

Industrial Plants.. . ......
2232, 2'44

Automotive Engineering. .
2'25, 2:452 !

Automotive Engineering. .
2702

LT T SIS AT A1
Di23

igeiy s pate 4 S e TR i

st b o o e

FOTRING s+ ors vviaimepsnaonns

D123

Foundry
D123

ige 18 (e bt SN e
D12

Foundry
Di23

Foundry

Vl\c .mrl Bench Work.....
Vise .'1:3(1 Bench Work..
Vlsg and Bench Work..
Mnchine Tool Work. .....

M;u‘hme Tool Work......
M.n:]nue Tool Work. .....

2'87
Machine Tool Work. .
288
M.achme Tool Work. .....
1
Machine Tool Work. .
201
Machine Tool Work......
2'90

Vise and Bench and Ma-
chmc Tool Work.......

123
Vise and Rench and Ma-
. IX-B

chine Tool Work. .

D123

Vise and Bench and Ma-

chine Tool Work,.....
2'951

Mechanical Laboratory . ..
D123

Machine Tool Work......
2'96

Taken by

oLl
XV,
11

11 Gen.
Ty

11
XIIT
11

11

111
1L

11
XIII
VI
X
1115
IX-B

. IVa

II

1T, XIIL
VI

. XIV

I1, XIII

L, XIIT
X1V
. XIV
11, XII1

XV;

Year

Term and Hours of

Exercise and Preparation

sl
Term

2d 3d
Term Term
10=10 4l v
10~ 5
50-35 .. ..

20-10
40

20-20

e a0=R 0N S
50

L
=3

5- 0
25

20- 0

20- 0 40

Vi RROrE 0N e
el s =20
30

50

v e sy | G10E0
Summer 75 hours

100 0 i s e
20

R

I'nstructor
in Charge

PRuller
Haven
Haven

Park
Park
Lambirth
Lambirth
Lambirith

Lambirth

O’ Neill

0O'Neill

O'Neill

O'Neill
O'Neill

Littlefield
Littlefield
Littlefield
H. Smith

H, Smith
English

H. Smith
H. Smith
H. Smith
H. Smith

H. Smith

H. Smith

. H. Smith

Park
H. Smith




SUBJECTS OF INSTRUCTION

161

MINING ENGINEERING AND METALLURGY —3:00-3'99

No.
3011
3012
3013
3’05
306

3071
3072
311
8'21
322

324
331
3:32

3'33
241

3'411

3412

342
3421
3'43
3431
3'432
3433
d44

Suhsect and Preparation Taken by

Methods., ..oovuns 111y
8:023, 12'012
Mmm;z Methods .. ... st LIy

Mmmh
M,

3011

Mining Methods. . ....... 11
3012

Elements of Mining

Mining T'm,mr-rnr-fr Ad-

o TIL
.’\'iinim: Economics. . ..... Il
AL
[ITy
111
IITy
11ls
XII
111 (Elective)
ITL

¢ J

Mi mlnp Economics.,

3

Prine u)lvq of Mining.
3:u72

Ore Dressing. . . .
3022

Ore-Dressing Laboratory . .
3'31, 518, 3’21

Ore Dressing
331

Ore Dressing, Advanced,. .
321, 322

Fire t\ssuying, T R 1,
5122; 12°01

Fire Assaying and Met: xl
lurgical Laboratory. .

512

I‘lrc A‘;:\avmg. Advanced.. III (Elective)

and

Met dllurg S

Copper

l ad .
& l..... l" 01; 3 i}

Metal ~opper and
Lf.

IITa

3
M c‘mllurm Copper, Lead,
IITy

111,
IILy, 2
112
1840
Iy

5122 12:01; 3:60
\ictallurm Gold and Silver

. WO

1
Metallurgyv:Gold and Silver
331, 321

Metallurgy:Iron and Steel
503: 360

Metallurgy: Iron and Steel
503; 360

Metallurgy: lron and Steel
503

McLallurxy: Iron and Steel 111y

General, Zine

Mcml]umv'
. 111,

.tnd Minor Metals. .

Mohllurgy Iron and Steel
Adva nccd .............
343, 3'431

Mrt'xllurs,u.tl Plant l)eql;;u 111 (Elective)
341, 3742, 343, 350

General Metallurgy Ad- III (Elective)
vanced

(Elective)

344
Non-Ferrous Metallurgy,
Advanced

3'411; 344

I1I (Elective)

I1a
(Elective for X1I)

. XIV (Optional) 4

Term and Hours of
Fxercise and Preparation
Year 1s! 2d b
Teym Term Term
3 60-60 .. .. AR T

B [ Haai1se DOAD
& 4040 . oa ee e
8 v o 40-30
4 20-20 .. e e
4 . 30-30

1

200 hours, any term
30-560 ..
3040

30-30
40-40 .. ..
10-20 .. ..
70
20-40
20
20-30 .. .
20

200 hours, any lterm

3
3
3
3
G
3

20-20 .. .. .0
70

20-20
40

G 200 hours
30-60
130
30-50
16}
50-50
25

20-60
85
20-50

15
20-20

65050
Any term 40-80
200 hours
Any term 40-80

G Any term 40-80

Instructor
in Charge

Hutchinson
Hutchinson
Hutchinson

Hutchinson

Hutchinson
Hutchinson
Hutchinson
Hutchinson
Locke
Locke

Lacke

Locke

Bughee

Bugbee

Bugbee
Hayward
Hayward

Hayward
Bughee
Bugbee

Waterhouse
Waterhouse
Waterhouse

Waterhouse

Hayward
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No.
3402

3493
354

3'65
3'56
3'50

3.60
361

Ne.

4011
4012

4'013
4'021
4022
4'023
4'031
4032
4'033
4'041
4042
4'043
4'051

4053

4061
4062
4'063
4'071
4072
4073

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Year Ist 2d 8d
Term Tem Term
Metallurgy of Common XII i x oe  20-200
!Jlﬁals. ........ S (Elective) 3,4 .. .. 20-20 ., ..
O L
Metallurgy of Common XII B e e 120550
lyf(c]siuls,. vitsceavevis (Elective) 3,4 .. .. .. .. 20-20
904
Metallurgical Laboratory +
and Reports. . .., ., voo. HI (Elective) G 10-10 Ve
331 80
Mgtglllurgical Laboratory.. III (Elective) G .. .. l%-l.-’: IHEAT
i
M;l.:lhllrr,"icia‘l1 Fllﬂ nbeir s 1113 (Elective) e .. 4040
*411;  3'43
Metallurgical Calculations IIIy E3 Lo HEm e e e )
Plant Visits 8 Summer 30-30
Metallography . ......... 111z & .. .. 205200 .. .
5122 i
ARCHITECTURE — 4'00-4'99
Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by Year Ist 2d 3d
Term Term Term
Freehand Drawing....... Vi 1 30-0 .. ..
Fmeg?{ui Drawing....... IVy 1R e 802D
4
Freehand Drawing. . ..... IV, 1 PSR 1 )
4012
Freehand Drawing. . ... .. vy B 4000
D153
Freehand Drawing, .. .... vy 2 40- 0
4021
Freehand Drawing. ... ... vy 2 TR )
4022
Freehand Drawing, . . .. .. IV, 3 40-0
1023
Freehand Drawing. . ..., Iv; 3 .. .. 40-0
4031
Freehand Drawing. . ..... vy BN el v e A0S0
4032 )
Freehand Drawing, . ..., . v, 4 60-0
4033
Freehand Drawing. . ... .. Vi 4 g0=40" .:
4'041
Freechand Drawing......, IV} 4 ve eaowe 80=0
4042
Freehand Drawing and
DSiDrﬂthE Design. . . , . vy G 60- 0
4'043

8
Freehand Drawing and

Decorative Design. . , , . vy G 60- 0
4'051
Freehand Drawing and "
Decorative Designi. , ., . vy G o B0-0
‘052
Water Color. . .....uiues v, 1 20-0 ..,.. ..
4021
Water Color............ vy 2 .... 20-0
4082 i
Water Color, ...\ ....... IV} L e 20- 0
‘088
Modelling. .. ... o abich vy 80 B0 e e
4'023
Modelling. .......... GO AAE 3 o 30=0 Ll
071
Modelling. .. ccovvviiviss vy 3 30- 0
2

Instructor
in Charge

Hayward
Hayward

Hayward
Bugbee
Hayward
Hayward
Waterhouse

Waterhouse
Hayward

Instruclor
in Charge

Brown
Brown

Brown
Brown
Brown
Brown
Brown
Brown
Brown
Brown
Brown

Brown
Brown
Brown

Brown
Brown
Brown
Brown
Larsen
Larsen

Larsen




No.
411
4122
4123
421
4'212
4'213
4214
4'221
4222
4223
4'25
4311
4'312
4313
4'321
4322
4'323
4'331
¥'332
4'333
4'411
4'412
4'413
4421
4422
4'423
4461

4'482
4'463
4'471
4'472

4'473

SUBJECTS OF INSTRUCTION

Subject and Preparation

Shades and Shadows..... 5
D133, D173

Perspective. ............,
D171

Perspectl\'e .............
4122

Office Practice...........
D133, D153

Office Practice. ......... .
D133, D153

Office Practice...........
4'212

Oﬂice PrncticeA L]
Pri uf

4'21 or 4:21 )
Professional Relations. .. .
4221

'cmdl Relations. . . .

Professional Relations. . . .
4:222

Estimating. ..... 000000
4'21, 4'901

Theory of Architecture., ..

Theory of Architecture.. ..

Theory of Architecture ...

Theory of Architecture.. ..

Theory of Architecture....

Theory of Architecture....

Theory of Architecture....

Theory of Architecture.,.. 1

Theory of Architecture,...
Architectural History, . ...
Architectural History.....
Architectural History.....
Architectural History.....
Architectural History.....
Architectural History.....

European Civilization and

European Civilization and

r461 "
European Civilization and
Art

European Civilization and

N A A A A RO
4'463 g f
European Civilization and
B e besssyane
4'471
European Civilization and
s R T soa e

Taken by

v
vy

vy

Term and Hours of
Exercise and Prtj‘lt;rali;n
3

Year Ist 2d
Term Term Term
& B0=10" oo L e
i .. .. 10-30
1 Sl | el e 10720
2,3 80-0
2 . d0-0
2 40- 0
Summer 100 hours
4 10-5 .. ..
4 10- 5
RTINS L L)
4 10-20
b SEE [ o G
1 10-20 .. ..
e e e L (eS80
2 20-0
B ciiee 20=100 Vo
B ciae el e 20=0
3 10-20
8 Gaee 10-200 G s
B S e e 110=20
1 2040 .. ..
2 2040 ., ..
e B = ] . e
2 . 2040 .. ..
10 0 el s r20=40
B s e eay s 2040
2,3 1020 .. .. .. ..
3 10-20 ., ..
2,3 ., .. 10-20 ., ..
3 ve ee 1020 ST
2,3, y v 0w 10=20
3 A . . 10-20
8040 .. ..l v v
3 .. .0 3040 .. ..
8 i s w90 3040
4 30-40 .. ..
4 .. .. 3040
A - [ )

163

Instructor
in Charge

Gardner
Lawrence
Lawrence

Jenney
Jenney
Jenney
Jenney
Jenney
Jenney
Jenney
Lawrence
Robinson
Robinson
Robinson

Gardner

Gardner

Gardner

Emerson
Emerson
Emerson

Putnam

Putnam

Putnam

Putnam

Putnam

Putnam
Sumner
Sumner
Sumner
Sumner
Sumner

Sumner
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No.
4'481
4482
4'49
4511
4°512
4'61
4'62
463
4'711
4712
4'713
4'721
4'722
4'723
4'731
4'732
4'733
4'741
4742
4743
4'751
4752
4°753
4'80
4'811
4812
4'813
4821
4'822
400
4'001
4012
4013
4021
4022
4923

MASSACHUSETTS

INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preporaiion Instruclor

Subject and Preparation Taken by Year 1Ist 2d 3d in Charge
Term Term Term
European Civilization and
i\\;‘t?sf;pecul Topics., . ... v G 200 ., .. Sumner
European Civilization and
i\;t Special Topics, ,... IV G 2040 Sumner
Hn_tory of Renaissance Art 1V, 4 10-20 Walker
Philosophy of Architecture IV 4 10-10 Walker
Plgl(r):;(;phy of Architecture IV 4 10-10 Walker
i
Landscape Architecture... IV, G 10-10 .. .. Pray
Town Planning. . ........ vy 1120 RN Ra ] B o Adams
Architectural Humanities . IV1 G e e o0e 10=10 Emerson
o A O b .1V L TR0 T i bl b Remington
18,77 L T s LR 1v; 1 e 3050 Remington
4711
DESEm L 54l csi o annes VG 1 40- 0 Remington
4.712
Design II......00000... . IVi 2 110- 0 Robinson
4713, D173, 4'01:
DesignII............. A 2 110- 0 Robinson
4721
B T v, 2 150-0 Robinson
4'72
Degign XL, o ocvmvanniann v, 3 140-0 Gardner
1723, um 4063 [
Design TIL s i ain v, 3 140-0 Gardner
4'731
1817 T 0 0 R IV, 3 190-0 Gardner
4'732
Design IV....ovvuvenens v 4 2250 Stearns
4733, 4'033
Design I . Iy 4 275-0 Stearns
4'741
Design2IV .............. Vi 4 330-0 Stearns
74
DRoRIV oo o aneis IAY) G 320-0 Ferran
4'743, 4043
R BV i v s v v, G 320-0 Ferran
4'751
Design V. | , « IV G v o« B850-0 Ferran
4752 y
Building Construction., .. IV}, a 3 20-10 Norton
1Va 2 20-10
Cn2n3tructivc Design...... 1V 3 50-0 Norton
‘214 N
Constructive Design., ,.... vy 3 80- Norton
4'811
Congtructivc Design...... vy ] 30- 0 Norton
4'812
Conztrélcti\'c Design...... IVi 4 60-0 Norton
4'61
Constructive Design, ., ... Vi 4 40- 0 Norton
4'821
Strﬁu‘.;ﬁlrai Drawing....... 1V, 2 50~ 0 Norton
173 :
Structural Drawing.. ..... 1V, 3 50-20 Norton
Structural Design. . ,... o IVy 8 120-0 Lawrence
22156
Structural Design. ....... IVy 3 170-0 Lawrence
4912
Structural Design, ., ..., . 1Vy &« 200-0 Lawrence
4912 and 1'41
Structural Design, .,..... 1IVa 4 1500 Lawrence
4'92
e IV, 4 80- 0 Lawrence

Structural Design. . . .....
4022




No.
501
502
503
5052

5062
5063
508
509
510

5101

SUBJECTS OF INSTRUCTION

CHEMISTRY— b:00-5'99

Subject and Preparation

Chermﬂry
M1, E, &000 50l]n
Cheml*‘.h) : oo pih

Chemmr}‘
502

Inorganic Chemistry 1.
8022,5'13

Inorganic Chemistry I....
§'052

Innrgamr. Chemistry II. ., .
|I l
Inorganic Chemistry 1L, ..
5062
Preparation of Inorganic
“ompounds
513
Theories and Applications
atalysis. . . ...oo..
ative Analysis

Qualitative Analysis......
503

Quantitative Analysis
510 or 501

Quantitative Analysis
5'10 or 5'01

Quantitative Analysis. , , .
5612 or 5'121

Quantitative Analysis.. .
5'12 or 5121

Taken by
All courses
except 1V,
All courses
except 1V}
All cousses
except IV}
X
"X-B

X

v
A

(Elective)
VX
(I‘chlnc)
v, X, XVy
XIv

111

VII

VIIL
IX-A

XI

XI1I

Term and Hours of
Exercise and Preparation
Year Ist 2d 3d
Term Team Term
1 40-50 .. .. .. .s

40
ve ooe 40-50
40

3045

20-20

10-20
60

, G1'. 30-30
‘;ummur "Sehool 1-_;5 -30

Summer School 35
2 20-20

100
Summer School 10-20
100

00
2 30-20 .. ..
50
Summer School 20-20
90

30

20-10
90

BB N P R B R B W P

Instructor
in Charge

. M. Smith
Mueller
Phelan

Norris
Schumb
Norris

Norris

Norris
Hall

Underwood
Fay
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No.
514

5141

515
516

517

519
520
521
522

525

5251
526
527

520

5'30

531
532
5341
5'342
5343
536
5361
5'37

540

5'42

Subject and Preparation Taken by

Quantitative Analysis,. ... V
5'13, or 5’131

Quantitative Analysis. ... X
5'13, 5131

Analytical Chemistry..... X-(A)
514

Qualitative Ana]ysis of

Rare Metals. ....... .. (Elective)
Method:, of Electrochem-

:scs;! Analysis........ .. (Elective)
Chfﬂ:ml theratu.re seyas IRV
Water ‘-‘iupphes. saleahs g s VIT

5
Industrinl Water Analysis. XI

5121

Water Supplies and Wastes

D:lsplosal.............. 1
Chemistry of Foods. . .... VII,
5'121, 660 or 5561
VII;
Chemistry of Foods. ..... (Elective)
5121, 550 or 551 .
Food Analysis, Advanced. (Elective)
5121, 5'50 or 5561
Chzm:stry of Plant and
Ammal I.Lfc TR
5'50, o
Optical Methnds in Chem-
ical Analysis. +.v.. (Elective)
5'122, 8013
l’roximAte Technical Anal-
.................. V. X, X1V
L] l'i. 5122, 5'50, or 5'51 (O}'Atlonﬂl)
Gas Anahsxs B T, . I
5
Gm. An.ﬂ) 8T irarings (Elective)
Applled Chemistry. ...... XIII
Applied Chemistry....... II, XV,
503 | i (Elective)
Engmcer:ng Chemistry.... II, XV
(Eleuwe]
Testing of Oils. . ........ /., X, XI
5122, 550 (Elct-u\'n)
Testd:r;gofo.lls.......... 1I, I1L,

5

Chemistry of Road Ma-
(7o A e R ]
503

(Elective)

Special Methods and In-
BEUIUMENtS . o ouunervanes v

5122, 8'013
Metallography I Vv
613
VIII, XIV
(Elective)

Metallography I-A.......
513

4,

G

ok B @

-

4
3
3
G
4
4
4
G

4
XiI, XV; (Elective)

4
G

3
3
4
G

@ W ow

Term and Hours of

Exercise and Preparalion
Year 3d

1st
Term Term Term
S ekt it a0
a0
a . 20-20
70
rist harelath e 0 ] =1
50
20-10
120
10-20
60

80-45 .. v . s
10-10
30

25
s oes 20-30
80
se i el ae 20=40
80
Any term 10-10
40

10-20
20

Any term 10-10
50

40-80

Any term 30-20

Any term,15-30
(ki)

«ooow 20-10

"(}—IU ; A

Any term 30-0

20=200 550

Any term 20-20

Any term 20-20

Any term 30-0

Any term 10-5
25

an w "(’—10 e
"0‘!0
30-20
voowe 20220 . ..
20
b an o vie i 20E20
20
20-20 .. .. L0
20

Instructor
in Charge

Fay

Fay
Fay
Hall

Hall
Hall
Woodman

Woodman

Woodman
‘Woodman
Woodman
Woodman

Woodman
Mueller
Woodman
Gill

Gill

Gill

Gill

Gill

Gill

Gill

Gill

Gill

Gill

Gill

Williams

Williams




No.

5562

55622

5563

5564

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Year 1si 3d
Term Term Term
Organic Chemistry'..,.,.. VII R BO=B0: L e v
503 VIII 4 30-30 : :
IX-AXI, XIV 8 30-30 ‘ :
7 Vi 3 40-30 ! i
Oragaltams()hemistry L s vV, X 8 40-30 .. .. .. ..
Orgar;tfc Chemistry I...... V, X 3 .... 40-30 ..
a'b
Organic Chemistry I...... V B i i ee we 80-26
5'512 i 3 B il Gaive 20720
Orgaariu: Chemistry IL..... V, X G 30-30 R
Orguam'c Chemistry II..... V, X G .. .. 30-30
Advanced Organic Labo-
ratory Practice, ... . (Elective) G 80-0 .. .. .
Advanced Organic L.abo-
ratory Practice, ...... (Electweg G .... 8-0 1
Organic Chemistry III.. (Elective, G 2040 .. .. oy if
5561, 5'561
Orgx:\al:l;i: Chemistry IIL.... (Elective) G .. .. 2040 e
Industrial Organic Chem-
R Tl T I i G 30-30 .. ..
Drgdruu. Quahtatwe Anal-
ysis. . .. . (Elective) G T0=10% S0 el hiapee
8'61, & l)
Drg.\mc Qual:t.atwe Annl-
‘)_"H;l vevsinesesesans (Elective) G e (T0=E00 L.
Organic Chemical Labo-
Ao A S I e TS v 8 75-0 .. o1 ok
513, 6'611 X B 202108 S is
Organic Chemical Labo-
o o b e e Y5 e ) v 3 . 1200 ..
5561
Organic Chemical Labo-
TR e} o TG e e S X 3 70- 0
5561
Organic Chemical Labo-
T L e bk L] RIS . 1450
5'562
Organic Chemical Labo-
Ly % ) o R e R e, A\ § 00=0 L. s an e
550, or 5'5611
Organic Chnrmcnl Labo-
TAtoTy. «ouvacaiiiiis . XV; 8 uae 40=000 Gl
5504
Organic Chemical Labo-
) P S S 3 Fe. 63 60- 0
550 XIvV 8 o el 0=l
IX-A 3 60- 0
Synthetic Methods in Or-
ganic Chemistry....... V, X G R0=200 ol v 3
5511 (Elective)
Synthetic Methods in Or-
gnn:c Chemistry....... V, X G .. v 20=200 .
572 . (Elective)
Recent Developments in
Organic Chemistry. . ... . X G 10-20 .. 5
5611 or equivalent  (Elective)
Recent Developments in
Organic Chemistry. ..., V, X G . 10-20
5631 (Elective)
Chemistry of Dyes....... (Elective) G . 20-20
Chemistry of Powder and
Explosives. . . . v rs (Elective) G 30-30 A £
Determination of Chemical X{R.OT.C) 4 .. .. 30-30
Constitution for Organic
Compounds. .......... (Elective) G .. . 10-30

167

Instructor
in Charge

Huntress

Moore
Moore

Moore
Moare
Norris
Norris
Morton
Morton
Mulliken
Mulliken

Underwood
Mulliken

Mulliken
Moore
Moore
Moore
Moaore

Huntress

Huntress

Huntress

Davis
Davis
Moore

Moore
Mulliken

Davis

Mulliken
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No.

5'631
5632
5633
5641

5042

5651
50562
5663
5654
50565
5656
5661
5662
5663
567

568

569

5701
5702
5703
5712
5713
5731
5732
5741

5742

575

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by

Thermodynamics and
Chemistry, . ..
Thermodynamics and

Chemistry ., . . , AV
Thcrmodynamlcs and
Chamistey, « o diavais v

Conference on Current
Literature in Physical
Chemistry o viisieass v

Conference on Current
Literature in Physical
Chemistry . -

Chemical Pl’lﬂtlp]t.'- T
M21, 8021, 513

Chemical Prmuples Tedleile v
55661
Ulerm;:ﬂ Principles I..... V
a9
Chemical Principles. ., ... X
M21, 8021, 5'131
Chseﬁmical Principles...... X
Chemical Principles. . . ... X
5655
Chemical Principles. .. ... VX
1, 8021, 513
Chemical Principles. .. ... V. X
‘661
Chemical Principles. .. ... V. X
5662

Chemical Principles IT.... V
53

'lhennac:hemlstq and 111,
Chemical hqulhbnum XI1I
M21, 8021, 513 or 5131 XVs

Colloidal Chemlstry ......

5613, 5

The LDglC of Scientific
TR i rvion e i (Seminar)

The Logic of Scientific
Inqu:ry .............. (Seminar)

Lamr' of Sicentific
ln (L1t s b e (Seminar)

.................. \". X, XIvV
T PN S rS A \". X, XIvV

Y s e v
’I‘hcrmndynamu,s II: Gen-
eral Theory........... A
Kinetic Theory of Gases,
ngunds and Solids. . ...
M22

Kinetic Theory of Gases,
Liquids and Solids, . . . .
5741

Atomic Structure. . .

Sub-Atomic Chemistry. .
Sub-Atomic Chemistry . v
Elements of Chemical

e s e VIl
Gencral Chemistry . ...... Army Ord.
Chemistry of Powder and

Explosives. , . ....o00.. Army Ord.
Theory of Explosives..... Army Ord,

General Chemistry Lab-
oratory..... B e Army Ord.

Term and Hours of
Exercise and Preparalion
3d

. (Elective) 2,8,4

Year Ist 24
Term Term
G 20-40 .. ..
G .. .. 2040
LCF sty o
G 2040 .. ..
G .. .. 2040
8 40-58 10
12
8 .. .. 40-58
12
3 .
8 40-58
12
3 .. 40-58
12
3 P
G 40-60
G 40-60
G .,
4 30-60 .
10
3 30-60
s
3
4 20-20
G 20-20
G .. 20-20
(e 3
G 30-30
G
G 20-20
G 20-20
G 2040 ..
G 20-40
G 10-20 .. ..
G 10-20
G i
2 .. .. 80-60
4 30-30 .. ..
4 30-30
4 et (0w
4 60-0

Term

2040

40-80
40-75

20-20

30-30

10-10

10-20

30-30

Inslructor
in Charge
Gillespie
Gillespie
Gillespie
Maclnnes
MacInnes
Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Sherrill
Mueller

Sherzill
Davis
Davis
Davis

Millard

Millard

Sherrill
Keyes

Keyes

Keyes
Blanchard
Blanchard
Blanchard
Blanchard

Davis

Davis
Davis

Davis




508
5'991

5902
5993
5004

No.

6:00

601

602

603

6031

604

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Year 1st 2d 3d
Term Term Term
(I)loqlves Laboratory.... Army Ord, 4 5 G e we L0000
ustrial Application of
Chemical Principles. , . . v G . 10-20
568 or 5'66
Re:e'\rch Problems . O, 4 160-20
5 1%
H:ntnry of C hcrnlstry ..... v & ios mer wh e 8080
550 or 5513 J
Recent Developments in
et LT A e IR R V. X (Elective)4 10-0 ,. .. ..
Recent Developments in
T T e A AR e B V., X (Elective) 4 .. .. 10-0 .. ..
Thesis Reports. , Vi &) SRl e 20710

Journal Meeting in Drg.mw

Chemistry b V (Elective) L0100 el | ot

Journal Meeting in Orgy
hemistry V (Elective) G 10-10 .. ..

Journal Meeting in Orge \nic

Chemistry V (Elective) G eih b 10-10
RESSATOR . 1 cveavvieh s A% G All terms
Research Conferences in

Physical Chemistry..... V G 10=101 .y 0w e
Research Conferences in

Physical Chemistry.,,.. V G 10-10
Research Conferences in

Physical Chemistry..... V (£ 50 a0 o 00 sin-aiy)
Research Conferences in

Organic Chemistry, ., , . v G 10-10 .
Research Conferences in

Organic Chemistry..... V G ciee 10100 L s
Research  Conferences in

Organic Chemistry, ..., V [ & A 3 10-10

ELECTRICAL ENGINEERING — 6:00-6°99

Term and Howrs of
Exercise and Preparation
Subject and Preparation Taken by Year 1Ist 24 3d
Term Term Term

Principles of Electrical En-
fneering ectric and
Magnetic Circuits) , . ... VEVEACB) - 8 v an 55 s (5070
3‘()22, M22 XIV - R e T 1
Principles of Electrical En-
gineering (Direct Cur-
rent Machinery),...... VI, XIV 8 40-801 5 o Lo ki
600
Principles of Electrical En-
gineering (Variable and

—

Alternating Currents)... VI, VI-A(B) 3 ., .. 40-80 .. ..

6:01, 6:112 XIV 3 .. .. 40-80 ., ..
i’rmuples of Electrical En-

ginecring (Polyphase

Alternating Currentsand

Alternating Current

Transformer) . ........ . VI, 3 40-60

6:02, 6°122 VI-A (A) 3 . 40-60
l’nnuplm of Electrical En-

gineering (Polyphase

;\!:m:r-.liu;:k urrents and

Alternating Current =

lmn-.urmm) ......... X1V R R R S )

G'02

Principles of Electrical En-
gineering  (Alternating-
Current Machinery).... VI 4 60-80
603

169

Instruclor
in Charge

Davis
Blanchard
Norris

Moore

Schumb

Schumb
Norris

Norris
Norris

Norris

Keyes
Keyes
Keyes
Norris
Norris

Norris

Instructor
in Charge

Timbie

Timbie

Lawrence
Lyon

Lawrence
Timbie

Lyon

Lawrence




170

No.
6'041

605

608

6101

611

6111

6112

612

6'122

6131

614

6141
6142

6'15

6152

6161

617

6172

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation

Principles of Electrical En-
neeri (Altematmg-
urrent achinery) . .

Prmmples of Electrical En-
Eneermg (Transmission

Taken by

X1V

R i e e VI

604, or (7142

Pnnctplcs of Electrical En-
fmeermg (Transmission

rn | em.‘:

605, 6'152

Principles of Electrical En-
Kmeerm g (Variable and

lternatmg Currents). .

8022,

Principles uf Electrical En-
g‘meﬂ'm
8022, 6°101, M23

Principles of Electrical En-
gineering (Direct-Cur-
rent Machinery).......
M23, 6:00 or 6‘102

Electrical Engineering (Di-
rect-Current Machinery)
6'11, or 6111

Electrical Engineering (Di-
rect-Current Machinery

VI-A (B)

VI, VI-A (A)

VI-A (A)

VI-A (A)

VI-A (B)

VI-A (B)

and Alternating Currents) VI-A (A)

6°101 or 6°1

Principles of Eleclr:c.j.l En
gineering, .
612

Principles of Electrical En-
Sneenng (Alternating=~
urrent Polyphase Cir-
G TR e ey
602, 6'122
Principles of Electrical En-
Enecnng (Alternati ng-
urrent Machinery). .

Pnr_lc:ph;: of Electrical En-
gineering. . . .
603, 6°132

Principles of Electrical En-
gineering. ........... ;
614 or 67141

Principles of Electrical En-

ineerin {Alternating-
urrent Machinery) . ...
6'14 or 6141

Principles of Electrical En-

fmecrmg (Transmission
PrOBIBME) vy . vaivas v e
6'15 or 6" 151
Principles of Electrical En-
fmeermg (Transmission
!.'() o) em‘; .............
Prmclples of Electrical En-
ineering (Transients in
i[achmes and Trans-
mission Lines) . i
6°05 or 6°1562

Principles of Electrical En-

ﬁmccrmg (Transients in
lachines and Trans-
mission Lines) . ........

. VI-A (A)

VI-A (B)

. VI-A (B)

VI-A (A)

VI-A (B)

VI-A (A)

VI-A (A)

VI-A (B)

Term and Hours of
Exercise and Preparalion

Year 1st 2d 8d
Term Term Term
4 50-70
. 60-70 .. ..
4 . 60-80 .. ..
& .0 ae wn oee O0=80
8 il el e 2040

3 Summer 50-70

3 Summer 20-40

3 2040 .. ..

3 40-60 .. .. .o o

S e 220400 0

B oo s o e 2040
4 Summer 40 10
4 Summer 20-40
&0 20408 i Gl ) A
4 60-80 .. .. .
4 v 20-40 7
6 Summer 20-40
6 Summer 60-80
6 60-80

B0RB0L oy e e ad

@

Instructor
in Charge

Lyon

Dillon

Dillon

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie

Timbie




SUBJECTS OF INSTRUCTION 171

Term and Hours of
) Exercise and Preparation Instructor
No. Subject and Preparalion Taken by Year 1Ist 2d 3d in Charge
Term Term Term
620  Electrical Transmlsslon

Equipment...,........ VI, VI-A & S atl e e u0=00 Dillon
6'05 (Elective)
6'21  Industrial Apphcntlonﬂ of
Electric Power . , XIII, VI, 4G .. .. .. .. 30-60 Dellenbaugh
605 VI- A (Eicct.i.ve)
6'22 Central Stations......... VI (Elective) 4 .. .. 80-60 .. ..
2'51, 6'05 or equivalent f
623 Central Station esign.... VI (Elective) 4 .. .. .. .. 30-60
6'22 or equivalent
6231 Central Stations. .. ...... A e e von 00
624 E]EﬂL[;;IL Railways. . Vl (Elt.ctwe) 4 3060 .. .. . .. Dillon
(i
6:251 D)('jpg:;no Design....... . (Elective) 4,G 30-60 .. .. .. .. Dellenbaugh
6'252 Dynamo Design......... (Elective) 4G .. .. 30-60 .. .. Dellenbaugh
6'04 Tor. Des. G ., .. 80-80 i, s
6'271 Illumination...,.. ... {Elective) o S Drisko
6272 Illumination .....evvvess (Elective) e 80=005 ne s
6273 IlNumination ........ vvvo (Elective) ve we s +e 80-60
6'281 Principles of Electrical
Communication....... VI (Elective) 4 30-60 .. .. .. .. Tucker
603, 6704
6282 Principles of  Electrical -
E%Lnlmumcauon ........ VI (Elective) 4 .. .. 30-60 .. .. Tucker
6'283 Principles of Electrical ¢
Communication. ... ... VI (Elective) 4 .. .. .. .. 380-60 Bowles
603 or (:031
6'20 Storage Batteries........ (Elective) 4 One term 10-10 Lawrence
6:301 Principles of Electrical
g?]gununication ....... VI (Optional) 8 3060 .. .. .. .. Tucker
6'302 Principles of Electrical :
Co?munication ...... . VI (Optional) 8 .. .. 30-60 .. .. Bowles
1201
6303 Principles  of Electrical v
(/%mmuruunmn....‘... VI (Optional) 8 .. .. .. .. 3060 Bowles
6:302
311 Principles of Electrical
Communications. .. .... VI (Optional) 4 30-60 .. .. .. «» Kennelly
6'303, 6:03 i
6'312 Principles of Electrical
f(;i:;tﬂnlmunil::.'nic)ma ....... VI (Optional) 4 .. .. 30-60 .. .. Tucker
6'313 Principles of Electrical
Communications....... VI (Optional) 4 .. .. .. .. 30-70 Bowles
6'342
6322 Pnncmles of Electrical .
Communication. , ... .. VI (Optional) 4 .. .. 2040 .. .. Bowles
603
6323 Principles of Llet.tncal 0
Communication . ... VI (Optional) 4 .. .. .. .. 20=40 Bowles
6371
6331 Communications Electrical i
Laboratory. .o ssesesss VI (Optional) 4 3040 .. .. .. .. Bowles
341
6'332 Communications Electrical
Laboratory.......oe4 . VI (Optional) 4 .. .. 40-60 .. .. Bowles
342
6'333 Communications Electncal
Laboratory. .. ...... . VI (Optional) 4 .. .. .. .. 40-60 Bowles
6343
638  Electric Wiring and L1 ht-
ing of Build llgnga ¥ E . IVa 3 e ae 10-20 .. .. Hudson
8'02¢

640 Elements of Electrical En-
gineering. . ..... . 00- . XV, 8 3040 .. .. .. s Hudson

8'023




—
~X
&)

No.
641

642

6431
6:432
644

6463

653
654

6'65
656

6567

6611

6612

6'613

6614

6'615

6616

6621

MASSACHUSETTS

Subject and Preparalion

Elements of Electrical En-

RINEETING . « « ¢ s s s s s0ses
8023
Elements of Electrical En-
FINesriig: . v s
1
Elements of Electrical En-
neen
E lementq of Electrical Bn-
gineering . y

Electric Transmission and
Dutrlbulmn of Energy..

Alternating Currents and
Alternating-Current Ma-
CHINBIV L e st s sl oty

Alternating-Current  Ma-
chinery and Its Appli-
£ G RO o 0 S T
G'45

Alternating-Current  Ma-
chinery and Its Appli-
(‘nm:nn ...............

(45
Heunc Propulsion of Ships
2'50, 2'51, 603
Engineering

Elcotnm]
Seminar
Electric Circuits.
606
Electric Circuits, , . ......
G:511 or 6:172
Alternating-Current Ma-
chinery
Public Service Companies.
Power Stations and Distri-
bution Systems.
Electric Railways. .
Electrical Communic
of Intelligence. ........
IMumination, ., ..........

Manufacturing Practice. ..

Manufacturing Practice. ..
6611

Manufacturing Practice. ..
6612

Manufacturing Practice. ..
6613

Manufacturing Practice. ..
614

Manufacturing Practice
6015

Publie Utility Practice....

INSTITUTE OF TECHNOLCGY

Taken by

T, :NIIT
IX-B
II, XIII
III
XV, 3

1, VIII
l[. XIII
IX B
X, X-B
XVa
XVs

Army Ord.

Army Ord,

Iy
XVg

XIII-A
Tor. Des,
XIII-A

XIII-A

VI, VI-A
(Elective)

(Elective)

VI-A (A)
'1-A (B)

-A (B)
A)

&

(A)

A
A
A
A
A (B)
-A (B)
A (B)
A
A &
A
A

VI
I
VI-.
VI-
VI-
VI-
VI
VI-
VI-
VI-.
VI-
VI-

(A
(B
(
(B)

Term and Hours of
Exercise and Preporalion

8 Summer 48 hrs. per week

Inslruclor

Year 1Ist 2d 3d in Charge
Term Term Term
8 BO-45. .. i s e Hudson
BUB0H00. . v e ae
4 8046 .o ve e
] dUﬂlo L
3 30-40
3 3045
3 30-45 + Hudson
4 3045
4 30-45
4 3040 o lie
& 80~4B L L. LE s
4 3040 .. ., .. oes
40-40 Hudson
oo we 90300 L, L Hudson
4 30-60 .. .. Dillon
4 .. .. 3045
4 30-60 Lawrence
G 30-60
4 .. .. 15380 Lawrence
T el e T e 21680, Lawrence
&5 G B awige (OUI=D0 Snow
G 50 80 50 Jackson
G 20-70 20-70 20-7T0 Bush
10 10 10
8 .. s B0-B0 .. oy Timbie
Bl icas 3h e D080
G 30-70 30-70 30-70 Lyon
G 100 100 100 Jackson
G 90 90 80
G 30-60 30-60 30-60 Dillon
G 100 100 100 Kennelly
G 90 90 90 Drisko
2 3d term 48 hrs. per week Timbie
3 Summer 48 hrs. per week
8 st term 48 hrs, per week Timbie
8 2d term 48 hrs. per week
8 3d term 48 hrs, per week Timbie
4 Summer 48 hrs. per week
4 2d term 48 hrs. per week  Timbie
4 1st term 48 hrs. per week
4 3d term 48 hrs, per week  Timbie
Summer 48 hrs, per week
6 1st term 44 hrs, per week Timbie
6 2d term 44 hrs. per week
2 3d term 48 hrs, per week Timbie




SUBJECTS OF INSTRUCTION 173

Term and Hours of

| - Exercise and Preparalion Instructor
No. Subject and Preparalion Taken by Year 1Ist 2d 3d in Charge
] Al Term Term Term
0:622 Public Utility Practice.... VI-A (B) 8 1st term 48 hrs. per week  Timbie
6621 VI-A (A) 8 2d term 48 hrs. per week
:623 Public Uuhty Practice.... VI-A (B) 8 3d term 48 hrs, per week  Timbie
6'622 VI-A (A) 4 Summer 48 hrs. per week
6'624 Public Utility Practice.,.. VI-A (A) 4 2d term 48 hrs. per week  Timbie
6623 VI-A (B) 4 lst term 48 hrs. per week
6'6256 Public Utility Practice.... VI-A (B) 4 3d term 48 hrs. per week Timbie
G624 VI-A (B) 6 Summer 44 hrs. per week
('626  Public Utility Practice.... VI-A (A) 6 1st term 44 hrs, per week  Timbie
LB ) ; VI-A (B) 6 2d term 44 hrs. per week
(G0 Elec al Engineering Lab-
oratory . vadne WASALBY 2 20-40 Laws
8023, 6 U!l or ra .H 30
VI-A (A) 3 Summer}?ﬂai(i
@70  Electrical Engineering Lab-
01y e S G NG VI Bl 0200 S e e Laws
GO0 18
671 Electrical Engineering Lab-
oratory:
(a.) Technical 3
Measurements. ..., .. VI B e RS ect r Laws
600, 670 15
(&) Dynamo Electrical Ma n
aHReRr D VI [ RS D [ Yl Tucker
670, 6:01 15
672  Electrical Engineering Lab-
oratory:
(a.) Technical Electrical
Measurements. ... ,.. Vi B i iten e 6520 Laws
671, 602 4 15
(b.) Dynamo Electrical
Aachinery.: o oirass v VI B b i s ADR2E Tucker
671, 601 15
6'738  Electrical Engineering Lab-
oratory:
(a.) Technical Electrical
Aeasurements. . ..... VI & S-1B o e an
6:72, 603 12
(4.) Dynamo Electiical
Jachinery .. .......» VI ¢ TR by pANLp el B 1R Tucker
672, 6:03 28
#'74  Electrical Engineering Lab-
orator (D‘\,n.lmo Elec-
trical Machinery)...... VI & o e 20-800 o Tucker
673, 604 40
675 Electrical Engineering Lab-
SENEAT Ay e s d VI-A (A) LT I B R Tucker
611 or 6°111 and 6112 18
Vi-A (B) FL Gl ]1343[} Salress Tucker
676 Electrical Engineering Lab-
oratory: .
(a¢.) Technical Electrical
easurements, .. ... . [-A (A) 3 L d—20 Laws
669, 6°121 5
(b.) Dynamo Electrical VI-A(B) 4 Summer 1-3*20
Machinery......o0u0 VI-A (A) 3 10-25 Tucker
6'75 15
VI-A (B) 4 Summer 1(3725
5
77  Electrical bn.gmeermg Lab-
OFRLOTY . - v vuses vaeaes VI-A (A) & 10=200 55 o9 wh s Tucker
676, 6'14 20

VI-A (B) & 0.0 1020 o, .,
20
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No.
6'78

6'80
6'81
682

6'83

684

6'85

686

6'872
6'873
688
690

691

695
606

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by
Electrical Engmcermg Lab-
oratory . eenannbe e Ve AN (A
677, 6 14
Electrical Engineering Lab-
OTBEBEY . v vl ++++ VI (Elective)
Electrical Engineering Lab-
gratory ............... XIV
Electrical Engineering Lab-
(1 b aria R R P MR X1V
681, 6°01
Electrical Engineering Lab-
oratory: ) ]
(a.) Technical Electrical
easurements., . , . . . XIV
6°82, 602
(b.i Dynamo Electrical
fachinery.......... X1v
682, 6:02. °051
Electrical Engineering Lab-
OTALOTY .. ivvuiiinse el LV
683, 6'081, 8041
Electrical Lngmcermg Lab-
OTAYOTY . « Vo vuuvessanss I3
041, 6°42
II, III, XVy
XV;
IX-B
X
X-B
Electrical Engineering Lab-
oratory . vesns Ina
6'40, or 6'41, 6°48
Xvy
Electrical Eng‘ineering Lab-
oratory . crennee XIII-A
u4s, o %
Electrical Engineering Lnb-
oratory. .... eoaie s sl LIeA
6’872, 6" 462
Electrical Engineering Lab-
e s D S e O o 1 VIII
641, 742
Technical Electrical Meas-
urements. ...... e VLT
Electrical Engineering Lab-
GPRYOTY o e Rl s «» Army Ord.
6'431, 6'432
Electrical ngineering Lab-
OFRUOTY .o ol asarninie sie biais Army Ord.
6'432, 6'01
Electrical Testing (Ad-
vanced)........ Aregivey
Electrical Engineering Lab-
DEREOMY 14 s s v iins

674 or equivalent

Term and Hours of
Exercise and Preparation

Year Ist 2d 3d

Term Term Term
& e ks s 10=20
20
Any term
Time specially arranged
3 8-28
24
B e S BER)
12
3 0-11
9
3 s 8-20
12
4 10-30
20
3 .. .. 10-30
20
B ey e e 210=40)
20
& e 105400 ST
20
8 .. .0 w0o.e 1040
20
4 10-40 by v
20
Any term 10-40
20
A 589 i o
14
S L e R T e
14
4 .. .. 10-20
156
4% e e s 110820
15
3 . .. 10-456 ., s
20
3 843 .... .4
24
4 .. .. 30-80 .,..
60
R M 0 )
30

G Specially arrangad

G Any term, specially
arrange

Instructor
in Charge

Tucker

Laws

Laws

Tucker

Laws

Tucker

Tucker

Laws
Tucker

Laws
Tucker

Tucker

Tucker

Tucker

Laws

Laws

Tucker

Laws

Tucker




No.
701
702
703
M
705
706

7272

7'301
7362

7363

SUBJECTS OF INSTRUCTION

BIOLOGY AND PUBLIC HEALTH —7:00-7-99

Subject and Preparation Taken by
General Biology . . \ VII
501
Llr.-mcm-. of Biology...... XI
Theurutlml Biology ..... VII
7'103, 7:301, 750
Bat:my. Cryptogamic.. .., VII
Zu?lngy. Invertebrate,.... VII
01
Microscopy of Waters, , ., VII,
7°01 or 702
X1
Parasitology. . . ......... VII
701
History of Biology. . . . VII
7°03 or equivalent
An_;laomy and Histology... VII;
‘01
Anatomy and Histology... VII,
Anatomy and Histology... VII,
7102
Cytol(‘])g'y .............. . VII
1
Sources of Food Supply... VIIy
503, 70
Ph y ology General. . ... . VI
7°101
Phys.olog'y General . . VII, Vil:b
7202 or 7°272
Personal Hygiene. . ....., VII
Nutrition. . . ...., S kL
Bmchctmstry 2 . VI
5'60, or 5'561, 5121
VIIz
Biochemistry ., .....0000.. VI
7271
VI

Bigcém;miStry.Sclecterl Topics (Elective)
Biology and Bacteriology,

General. .. .. seeanenes
5122
IX-A
Bacteriology . . ....... « o YII
701 VIl
Bacteriology, . v v v vvaes . VII
701

Bacteriology, Elements of . XI
702
Bacteriology of Water and

SEWaHe . . iursiaaniii, XI
Bacteriology of Food Sup-
P L Tt e de e ViIzb
7°30
Industrial ch‘romology . VII
*30, 5'00, ar 551
ludustn;nl Microbiology, .. VILb
7'30, 550, or 551
Inc !ustml \Iurobwlogy . VIIzsb

7'30, 550, or 551

Term and Hours of

Exercise and Preparation

30-30 Fnn,
One term 20—1(!

50

Year Ist 2d 3d
Term 'i'erm Term
2 20-30 .
40
8 10-10
20
4 30-50
- [ 20-20
50
2 20-30 .. ..
40
3 vo e w1020
10
4 10-20
10
4 30-60
G Time to be arranged
8- 20501 5 a5
80
3 20-40; ../ .\
60
3 e 1 ime, aean 20280
) 40
G Time to be arranged
2 .. 1040 10-20
10
3 20-50
3 al i lee. Dag0
30
4
G
3
3
3
3
G

0 W W ow ¥ o

oo

«w

L .

3040
50
ve oee B80-80 L. ..
50
.o 30-50
50
20-40 .. .,

i s ae s 80=15

40
30-60
40
40-50 ol e\
50
4040 ., .. >
50 ol .
. 3040 .,
50
20-10 ..
30
10-10
20
525 .0 10-25
30
20-20 .. .. e
40
we we  MO=R0 L oL
40

175

Instructor
in Charge

Horwood
Horwood
Turner
Turner
Turner

Bunker

Bigelow
Bigelow
Bigelow
Bigelow
Bigelow
Bigelow
Prescott
Bunker
Bunker

Bunker

Bunker
Bunker

Bunker

Bunker

Horwood

Prescott
Horwood
Prescott

Harwood
Prescott

Prescott
Prescott
Prescott

Prescott




176

No.
737
7382
7383

739
740
741
7421
7422
7423

743
7441

=3~

553

7:58
764
7'65
7'66
767
7'701

7702
7703

7:801
7'802
7'803

MASSACHUSETTS INSTITUTE OF

Subject and Preparation

Industrial Microbiology, .. VII
Public Health Laboratory
s e T e Gl VIl

Public Health Laboratory
Methods v

Zymology
7361 or 7

Oceanography . . ..coovooo. Vi

Tntroduction to Fisheries, . VIlaa

‘0

Food Fishes............. VIlaa
701

Food Fishes. ............ Vilia
7421

Food Fishes, . ........... VIl
7422

Fish Culture. .. ..
Technology of I
PrOaHETE sl bsn b v VIl

Technology of Fishery Prod-
L (8]~ P S P A VIiIan

Technology of Fishery Prod-
HatEs crashn ettt VIIgz

]nlulmu and Immunity... VII,
701, 7302

Industrial Hygiene and
‘mmlL Stion . .

[’nlu]u Health Administra-

Health Education........ VII
Health Education, ....... VIL

Taken by

Term and Hours of

Exercise and Preparation
Year Ist 2d 3d

Term Term  Term

G Hours arranged with

instructor
oo | 20=20
40

&0 SR e e 207220
40
G Time to be arranged
with instructor

2 ., .. 1530
15
2 10-20
3 3040
50
8 30-50
50
3 e 20-25
40
3 20-40
4 20-20
& L. .. 2040
60
& o v oen v 2045
40
4 10-8 |
4 40-65
15
4 40-80

G 30-60

G oo 20400 0w
QS G aa e d0=120

90
Sanitary Science and Pub-
Yo Bealtllc ool vovions ILIVe, XL, XVid .. .. .. .. 20-0
VII { A 20- 0

Vital Statisties. ......... VI
M21, 701 or 702 XI
Municips 1l Sanitation, . ... VI

7302
T’ul:hu Health Surveys.... VII
VIL
VIl
. VIIib
'l‘l.‘\; nology of Food Prod- s
o R R S ) VII:b
_-li“ Food Prod
'l logy of Food Prod-
Lllu\lj:“.l. ity vl e Y A LA

730 ,
B]nlUKlCi‘\l Lolluqulum ves VII
Biological Colloquium. ... V1I
Biological Colloquium. ... VII

4 30-50

4 20-20 .. .,

4 60-50

4 20-20 . 0 10

G Time to be arr anged
with instractor

A o sa 10220
4 20-20

4 .. .. 2040

&l e 20-25
4 10-10 .. .. T
& e e R O=108 s
(IRt G N 2o e e 1]

TECHNOLOGY

Instructor
in Charge

Prescott
Slack

Slack

Prescott
Prescott
Bigelow
Bigelow
Bigelow
Bigelow
Bigelow

Prescott
Prescott

Prescott

Slack
Turner

Prescott

Turner
Turner

Prescott
Turner

Horwood
Horwood
Horwood
Prescott
T'urner

Horwood
Prescott

Prescott
Prescott
Prescott
Prescott

Prescott
Prescott




No.
=011
5012
8013
8021
8022

8023

804
8006
509

8102
8103
811

812
814

815
816

817

818

8202
8203
8211
8212
8231
8232
8233

827
830

8'34

SUBJECTS OF INSTRUCTION

PHYSICS — 8:00-8'99

Subject and Preparation Taken by
All courses
except IV,
All courses
except 1V
All courses
except IV
. All courses

Physics (Mechanics)., . ...
S00e, M4, M

Physics (Mechanics).. . ...
8011, M11

Physics (Optics) . ........

Physics (Electricity). .

8012, M13 except IV
Physics (Electricity)... ... All courses
113, 8021 except IV
Physics (Heat) . . . All courses

5022

IV V[A(\) e S LT

Term and Hours of
Exercise and Preparation

Year Ist 2d 3
Term Term Term
1 30-50
10
1 ..., 30-50
10
1 ate 30-50
10
2 30-50 e
10
Ff e 30-50
10

30-50

VI-A (A) 8 Summer 30-50
10
Precision of Measurements (Elective) 10-10 A
8012
Color and Acoustics, ..... IV, 3 10-10
5013
Physical Instruments. ... . VIII 2 0-20
40
IX-A 3 (-20
40
VIII 2 2040 .. .
VIII 2 w0 we 20-40
8102
Heat Measurements...... 111, 81 i ah 0-20
5023 40
VIII 3 aa e 100
40
IX-A 3 0-20 o
40
IX-B 4 0-20
40
X1V S 0-10
30
. VIII (Elective) G 10-40 -
812 40
Theory of Heat,......... (Elective) 4 .. .. 2040
Photography .. .u s evien VIII 390 20=800 <50
8013 40
Geometrical Optics. ... .. VIII i) am 30-60
O1:
Ph VIII 3 20-30
40
Electricity. « . vouvisaies VIII 3 2040 ..
641, 690, 8022 30
L]cctrmt)‘ VIII 3 e 2010
8202 30
Eler'Lmn LN (T e e VI-A (B) 4 va 20400 ., L.
8022 VI-A (A) 3 . .o 2040
E Im tron Apparatus...... VI-A (A) 5 Summer 40-20
211 VI-A (A) 40-20 U b
lhv sratical Physies. .. ... VIILIX-AIX-C8 30-60
8012, M23
’]hcns(-tlc.sl Physics. ... . VIIIIX-AIX-C8 30-60 ..
i
Theoretical l’n) sics....... VIILIX-AIX-C3 30-60
8232, §'023,
Electrodynamics VI, VIII G 20-70 20-70 20-70
Constitution of N .+ (Elective) G 20-70 20-70 20-70

8203, 8233

Microscope Theory
Photomicrography . ....
816

(Elective)

G 2040 ., ..

I'nstructor
in Charge

Drisko
Drisko
Drisko
Page
Page

Page

Goodwin
Barss

Franklin

Heymans
Heymans

Wilkes

Wilkes
Norton

Sears
Hardy

Hardy
Hardy
Page

Page
MacKinnon
MacKinnon
Barss

Page
Franklin
Page

eymauns

Hardy
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No.

835

§'361
8363

838
839
8402
8403
841
§'431
§'432
8433

844
859

8592
8503
860

8601

8602
861

8611
8§62
863

8631
504

865

866

867
870

871
82
873
875
876
877

878
879

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
o Term ang ;Inurs of
3 xercise a re, i
Subject and Preparation Taken by  Year st 3 24 haee 5}5” f:’gf;,‘ﬂ:
1 / Term Term Term
O]j;itl.i:iﬁll Measurements. ... VIII (Elective) 4 .. .. 0-30 .. .. Goodwin
(Elective) G e 02800 Wil
60
Theory of Light. .. ... VIII (Elective) 4 30-60 .. .. .. .. Hardy
‘I‘hbc%rﬁ of Light. .. . VIII (Elective) 4 .. .. .. .. 30-60 Hardy
3
Waves. ..., . ool s AdAE . VIII (Elective) 4 .. .. .. .. 20-20 Franklin
Kinetic Theory and - i
ﬁlg&iun ......... o . (Elective) &G D e o 20=20 Franklin
Sound....... . VIII G e 180 B0 R
Sound. . .oovranen . VIII @ iy e s 10=50 gi:::
30
Physical Materials. .. ... . (Elective) 4G .. .. .. .. 204
880, 566 d 0 Knobel
Photo-Elrsticity . . « v ev.. VIII G 2040 .. .. . .. Heymans
= (Elective) Laboratory work by arrangement
Photo-Elasticity . . ....... VIII | G .. 2040 .. . eymans
=7 (Elective) Laboratory work by arrangement
Photo-Elasticity. . . .. Sy oA AR G .. s o ows 20-40 n?ieymans
i (Elective) Laboratory work by arrangement
Photo-Elasticity s LVA & o e 10220 eymans
Aesrpﬁr‘a}nuucs. s RTIT-A G .. .0 s o.. 40-80 arner
Aeronautics. .. ..ooeoveses I1X-B & .. .. 30-830 .. ..
ez, v (Blectivo) e
eronautics, . . .eanes 2l - 4 el s ee 80-80 Wi
el B0 g 4
Airplane Design......... -4 50-60 2040 .. .. W
L Aeo Eng. G H-100 3045 . .. el
irplane Designing...... . Aero Eng. 100~ 0 110- 0 V. 3
i  Desige XIII-A ] G iy
Airplane Designing....... XIII-/ 30-0 60-0 .. .. Wa
Airshsg Design, oo - cuous Aero Eng. G .. .. 30-40 20-20 Wam::
Airsh ! By Aero B G
irship Designing. . ...... Aero Eng. e D=0 0=10
oo, 238, s S % 30 50 ik
ropeller Design. . ..... .. Aero Eng. i e 20=00 W
M23, 223, 860 50 it
Aeronautical Research
Methods. ...oooe.en ... Aero Eng. G 2545: o e e e Warner
Aeronautical Laboratory .. Aero Eng. G 0-40 Warner
b 35
Aeronautical Laboratory,
Advanced....icaveesns Aero Eng. Gone il e R 0=00. Warner
863, 8631
Advanced Airplane Struc-
BUTBR . oo 1o a8 s as et . Aero Eng. (& N R .11, Warner
860, 8601 ;
Advanced Airplane Design Aero Eng. G el s, 20-40 Warner
860, 8'601
Advanced Wing Theory.. . Aero Eng. G 20-50 20-50 .. .. C.L.E.Moore
Research in Mathematical Heymans
PhySICS: « oo oonssenssns
Research in Electrochem-
Ty R ot Goodwin
Research in  Industrial
Physies, ...oovveaes ey In these research courses the stu- Norton
Photographic and Optical | dents work individually and the amount
Research. .. .. it of work in each term is optional jointly Hardy
Research in Applied Elec- | with the student and professor.
trochemiStry . . ... .oe-s Thompson
Research in Electricity and
Magnetism. «o.vers T Page
Thermal Research ., ..... Wilkes
Aeronautical Research ... Warner
Heymans

Research in Photo Elasticity )




No,
8801
8802
8'803
882
5'83
884
8'852
8'853
886
887
889
890
8§03
804
898

1011

1015

1021

10'22

10023

10°25
1031
1032
10321
10'33

SUBJECTS OF INSTRUCTION

Subject and Preparation Taken by

Principles of Elr.ctruchem-

istry s vraas SN

8()25 M22 VIIT
I‘nnnp}es of Electrochem-

ABEEW s i e e o e XIV

8801 VIII
Principles of Electrochem-

RBEIYL G ol et e cars i XIvV

8'802 VIII
Electrochemistry II.,.... XIV

8'80 or equivalent
Electrochemistry III, . ... (Elective)

550 and 882 or 565
Photo-chemistry. .., .. ...
Applied Electrochemistry. XIV
282

&
Applied Electrochemistry, XIV
8'852

Electrochemical Labora-

Applied Flectrochem:c.il
Laboratory . .
8852

Electric I‘umnccs SO
8'023, 5'03

Electrochemistry, Elements

Precision of Measurements XIV
and_Thesis Reporta
Glass Blowing. .

. XIV (Optional) 4

Term and Hours of
Exercise and Preparation
Year Ist

Term

30-60

70-0

10-20
30

0-0
15

24
Term

30-60
30-60

20-40

30-60

10-10
10-50

3d
Term

30-60
30-60

20-40

10-50

4040
10-10

CHEMICAL ENGINEERING —10:00-10'99

Term and Howrs of
Exercise and Preparahon

Subject and Preparation Taken by

Problems of the Chemical

o
Thesis Reports and Mem- =

L A N 3

X-A

Industrial Chemistry. . ... X
§'611 and 5'65 XV3
X1v

! v

Industrial Chemistry.,... X
10'21 XV
X1V

v

Industrial Chemistry..... X
1022 XVs

Industrial Stoichiometry ., X (Elective)
1023

Chemical Engineering. ... X
2'48, 6°65 or 6°66
Chem'icnl Engineering. . ... X
Chemical Engineering. ... X, X ({&),
10r31 Jlé 0.T.C.

Chemical Engineering. . ..
1032

Year

3

e oe R QRUOARRORRERO

Ist
Term

10- 0

2d
Term

Term
50-30
30-10

20-20

3040

179

Instructor
in Charge

Goodwin
Goodwin

Goodwin
Goodwin
Knobel

Stockbarger
Thompson

Thompson
Goodwin

Thompson

Thompson

Thompson
Goodwin
Goodwin

Thompson

Instructor
in Charge

Lewis

Lewis
Lewis

Lewis

Lewis

Robinsori
Robinson
Robinson
Robinson

C.S.
Robinson
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No,
10°331
10'34
1035
10'351
101361
10°362
10'41

10042
10743
1044
10045
10°46

10°51

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Lxercise and Preparalion Instructor
Subject and Preparalion Taken by Year 1st 2d 3d in Charge
Term Term Term
Chemlml Engineering.. . . . ;;: \{It‘ & 4 .. .. .... B3040 Robinson

2'48, 5'65
Chemical Engineering. ... X-
10734

Chcn;ic.ul Engineering. . . . X-B, R.O.T.C. toots ] e O Pl McAdams

10°¢ 0
(_,hemlcnl Engineering. ... X-B 8 Summer 25-60 McAdame
B

4 S DN Ty MeAdams

0
Chemical Engineering. ... XV; 80)1 s was e Robinson
248, 568
Chemical Engineering. . . . e B0RBON L, Robinson
10°361
Di stillation and Evapora-
40-80 .. .. McAdams

tion
10°33 or 10'35
McAdams

Drying
1(] i.i or 1035
Extraction
1033 or 10°35
Combustion .
10°31 or 1034 -
Lubrication and Lubricants X (Elective) N o F L an o Barnard
23

Robinson

Haslam

Economic Balance in Chem-
ical Industry X AO=80 A a McAdams
10°34 or 10°31
Imiuatrinl Chemical Labo-
ratory X-B 8 Summer 15-15 Robinson
5122, ’ 565, 10°23 65
4 ’U—ZU sl s

V (Elective) 4 %U 20
0

XIV (Optional) 4 :;’.(51-20
(

X (Elective) G 20-20
70

X & o

Chemical Engineering Lab- d
. X (Elective) o Lewis

10°33 3

M.AL ials of Construction. V, X o S Whitman
3, 10°23 or 10°33 (Elective)
'\pphod Chemical Thermo-

(l\n.imlo; oG W X

50563 or 5663 <
Sulphuric Acid V, X, X-A

1023 (Elective)
Glass, Cernmics and Refrac- =

HOTIOR: & s v tisreraer Wb SRR D e £

10023 (Elective)
Iron and Steel. . Vv, X, X-

28 lE]LCllVE)
Starch and Cellulose.. .... V, X, 2
10°23, 5513 (T‘lertlvt)
Petroleum v,

10023 (hlu.twe_!
Org;mic Syntheses V, X, X-/
(Elecm'c)

X, X-A

13 (T‘lccr.lvc,)
Is and Varnishes. V, X, X-A
(Elecuve)

Lewis

7]

Phelan

(]

Lewis

Waterhouse
Calingaert

Calingaert

2040 Calingaert
Lewis

L 2040 Gill

Ruhber

Time to be arranged Lewis
10-10 10-10 10-10 Lewis
FNERe 1 {1 Barnard

PP @ 0 0 0 Q0 @ 0

Research C onferences.
i\.utumoh\'c Fuel Problems V. X
(Elective)




No.
10004

10'05
10°951

101052
10099

Na.

12:011
12:012
12013

12'162
12163
12:17

12'19
12'21
1230

12°301
12'31
12'311
12'32
12'321

12'33
12'34

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparalion
Subject and Preparation Taken by Year 1st 2d 8d
Term Term  Term
Organization and Methods

of Industrial Research,, V, X G .. .. 2040
5653 or 5663 (Elective)
Applied Colloid Chemistry V, X G .. .. 2040 20-40
10°23, 5653 or 5663 (Elective)
Applied Colloid Chemical
Laboratory. ..o vvan V. X G .... 0-30 0-30
100956 (Elective) 20 20
.'{l‘mnmcnml Problems in
pplied Colloid Chemistry V, X G 60-150 .. ..
Stmumr in Chemical En-
gineering, . ....,,, P . . | G 6-0 6-0 6-0
(Elective)

GEOLOGY—12'00-12'99
Term and Hours of
Exercise and Preparalion

Subject and Preparation Taken by Year Ist £d 3d
i Term Term Term
Mineralogy. .........0.. III, XII 2 10=100" 5 o it b
503 50
Mineralog¥. .« v o0 vvene.. I, XII B0 o LD=L0
12011 50
Mineralogy. . . oo voninnsn XII - E s R 10-20
127012 50
MINBRALOREY. i1 i cieasiniine Vv v B 10-15
503 60
Mineralogy (Advanced)... XII 4, G 20-20 b
40
Pclrnumph}‘ ............ XII 8§ 10-30 .. .. .. ..
12013, 8°013 40
Petrography . Vh e el B N 10-20
12:151 50
Petrography............ XII 3 . . 10-10
2'152 40
Petros~avhy (Advanced) .. XII G 10-60 o
12158 50
Petrography (Advanced).. XII Qv aan 10580 i
12°161 50
Petrography (Advanced).. XII G . . 10-60
12'162
Chemical Mineralogy and
Petrography ... «.v v v v XII G 30-60
12°163
Crystallography......... IX-A B Jiide ua e 20220
503, 8013 (Elective) S LR SR )
Optical Crystallography... (Elective) &6 10-20: .. .. ...
8013 40
BeologY. oo voivsies sissgne I11; B BO=80" i e an
12013 20
XII 30-40
20
IX-A 3040
Gealogy i soasn s i ]1. 2, XI 8 30-20
8 30-16 .. ..
Gequgy ............... I!Il. IX-A, B 30-30
2:30 XII
Gmlogy................!..\l 8 10-25
12°301 30
GeBlOfY . sl i II]; 8 1% 8 60-30
12013, 12'31 I1X-/ R 40-20
XII 8 40-30
L e e I S 3 15-30
12 .:’r(]l 12'31 l 15
Geology, Field........... I, XTI & 40-20 e e s
103, 12'013, 12'32
Geological Surveying. . ... XII 4 . 5 3 80-40

12°153, 12'33

181

Instructor
in Charge

Lew s

Lord

Whitman

Instructor
in Charge

Gillson
Gillson
Gillson
Gillson
Gilison
Benedict
Benedict
Benedict
Gillson
Gillson
Gillson

Gillson
Gillson
Benedict

Jones

Jones
Shimer
Jones

Jones

Jones
Jones

Jones
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Term and Hours of
Exercise and Preparation
No. Subject and Preparalion Taken by Year 1Isi 2d 3d
L Term Term Term
12'351 Geological Surveying (Ad-

VATCRH) o v a e s XII G 60-60 ... ..
12:153, 12'34
12:353 Geological Surveying (Ad-
NRABEd) s R e, XII G 60-60
12153, 1234
12'40 Geology, Economie. ...., III; 8 v esows 8030
12013, 12°32 XIT & 05 T G B0=0
1241 Geology, Economic., .. ... XII 4 20-8Q0 .. .. o ea
1240 : _ 40
12:42 Ge{gom'. Applied Economic XII 4 .. .. 20-20
12'431 Geology ELnnomic (Ad-
vanced) . . R I 9 B € G 0-30
1240, 12° -ll 60
12'432 (Jeolog'} Economic (Ad-
e S O XII Qe 080
12'431 ! 60
12433 Geology Economic (Ad-
vanged) i s v s XII G G e sl 0280
12'432 60
12441 Geolugy of Coal and Pet-
TOlEUM. | 4 4 v v vvnans e ang 4 30-30 .... ..
12'32 i
12'442 Valuation of Oil Lands and
the Construction of Oil
Mn;s ........ ekl XII 4 ... 20220 .. .,
1232 ; .
12°443 Pcvl.rznleum Production. ... XII (Elective) 4 30-30

12'45 Geology of Clay, Cement
and Building Stones. ... XII & oo e oae 20420
12:30, 12'31, 12:32

12'46 Ccology of Soils and Soil

Examination. vvevss XII (Elective) 4 .. .. .. 20-20
12:'47 Enginering Geo!og‘v ..... . XII 4 20-20 e
12:30, 12°31, 12'32
1248 (:cology of Matcnals o[
Construction . { IV L) e .. 20-40
1250 Gelnlu;;l) Historical. . . XII 4 .2‘28—30 ST
12'511 Paleontology........« ey 21T 3 1040 .. .
12'31 20
12'512 Paleontolugy......... oo, SRlL 8 .. .. 1040
2511 20
12:522 Pa}iontglogy (Advanced).. (Elective) 4,6 .. .. ég-i() O T
1%
12'623 l’nleogtuiogy (Advanced).. (Elective) { e R ég—l()
12'53 Index Fossils. .., .0cvve. (Elective) 4,G .. .. 20-30 .. ..
12'512 50
12'556 Organic Evolution (Ad- I
FANCEA) s+ vsasa v s s s biels (Elective) G .. . ..o.. 2040
GS64
12'60 Physiography .. Bonarnf ae L 4 10-30
12'30 20
1261 Hytlrglzogy sitierscainmd LD 4 20-20 .. ..
1%
12'62 Gcozi%gllcnl Semmar. Horin e 496 4 30-60 30-60 .. ..
1
12:621 Geuioglcal Scmmar. Ad-
......... XII G 30-60 30-60 30-60
12'63 Gcol ol' ‘North America XII (Optional) 4 .. .. 30-60 .. ..
fy 12'512, 12'50 i
12'64 Geulag'y of Europe. ...... XII (Optional) 4 .. .. .. .. 30-60

12:32, 12512, 1250
1265 Vulcanology and Seis-
IOOLOBY i s v oo reriitsvnss XII G i .. 8040 .. L4

Instruclor
in Charge

Jones

Jones
Lindgren
Lindgren
Lindgren

Lindgren
Lindgren
Lindgren

Jones

Jones

Special
Lecturer

Jones

Lindgren
Jones

Jones
Shimer
Shimer
Shimer
Shimer
Shimer

Shimer

Shimer
Shimer
Jones
Jones
Lindgren
Shimgr
Lindgren
Shimer
Lindgren

Jones




SUBJECTS OF INSTRUCTION

183

NAVAL ARCHITECTURE AND MARINE ENGINEERING

13:00-13°99
Term and Hours of
Exercise and Preparation
No. Subject and Preparation Taken by Year Ist 3d

] Term Term Term
13'011 Naval Architecture....... XIII 83080 . i ahi
XIII-A 4 2040 .. .. )
13:012 Naval Architecture....... XIII....... o) e 20400 s
XIII-A 4 ... 2040 .. ..
13:013 Naval Architecture,...... XIII B .y ov ee o0 20-40
. III-A 4 .. .. .. .. 2040
13'021 Naval Architecture....... XIIT 4 20-20 .. .. .. ..
13'013 XIII-A G 2040 .. .. .. ..
13'022 Naval Architecture....... XIII 4 .. .. 3045 ..
13013 XIII-A G L. oo 20OV
13111 Theory of Warship Design XIII-A T R s S A
13112 Theory of Warship Design XIII-A 4 .. .. 40-40 .. ..
13'113 Theory of Warship Design XIII-A 4 v ee oo 40-40
13121 Theory of Warship Design XIII-A G 4040 .. .. .. ..
13'122 Theory of Warship Design XIII-A GV e 405400 0L
13'123 Theory of Warship Design XIII-A G . oo 40-40
13'14 Shipyard Practice........ XIII-A A e e 30-30
13'15 Shipvard Organization and
Management. . ........ XIII & oo (S 20-20
13'211 Warship Design XIII-A 4 80-0 Sl el
13'212 Warship Design......... XIII-A 4 ... 80-0 ..
18'213 Warship Design......... XIII-A & e vl we (BO=20
13221 Warship Design.......... XIII-A GBS0 .. e
13'222 Warship Design ......... XIII-A G .... 8-0 ., ..
13:223 Warship Design......... XIII-A G . v +. 80-0
18:31 Ship Construction........ XIII Bt i e aly=20
13:322 Shi? Construction,. . ..... XI1II 8 oo 105100 GG
13'323 Sh{g g%nstructiun ....... XIII 8 . 20-20
13'331 Ship Construction........ XIII 4 20-20 .. ., ..
13.323
13332 Shi]; g.';)lnstrut:tion. FrCoaen 209 g 4 . 20-200 .. .«
13 3¢
13:333 Ship Construction........ XIII 4 oo ea an [ 20-20
13°33.
13'35 Merchant Shipbuilding.. .. XIII-A G 30-30 ]
13'41 Ship Drawing.........4. XIII Y 60- 0
173, 2'10
13'421 Shiﬁ.ﬂrnwing...........XIII 8 BO0='00 ., ieen, vyl
13
13422 Ship Drawing ............ XIII 3 . 60~ 0
13'423 bhlI; Dr.m'mg ........... XI1II 3 .. T0-0
13422
13'431 Ship Drawing,....eosvves XIII 4 70-0 .. ..
13'423
13'432 Ship D{i'nviug.. T s e XIII ! E 50-0 ..
13'43
13'433 Ship Drawing........... XIII 4 . ve s 80=10
13432 3
1345 Model Making. ......... XIII-A 4 . .. .. 30-0
13'512 Marine Engineering. ..... XIII 4 2040 .. ..
2:23, 2:411, 242
13513 Mn;in{:zlinginucring ...... XII1 4 20-30
13°51%
13'522 Marine Engine Design. ... XIII 4 .. .. 40-0
13'513
13'528 Marmt.) Engine Design. ... XIII e e . 060-0
13 522
13'563 Marine Engineering. . XIII-A 4 30-30 .. ..
13'561 Marine Engine Dcslgn . XIII-A 4 50-0 .. ..
13'552 Marine Engine Design. ... XIII-A & . oas0 80=80 3
13'60 Steam Turbines......... XI1I 4 30-60 .. ..
XIII-A 4 .. .. 30-60

Instructor
in Charge

Jack
Jack

Jack

Jack
Jack
Hovgaard
Hovgaard
Hovgaard
eith
Hovgaard
Hovgaard
Jack

Jack
Hovgaard

Hovgaard
Hovgaard
Hovgaard
Hovgaard
Hovgaard
wen

Owen
Jack
Jack

Jack
Jack

Jack
Owen

Owen
Owen
Owen
Owen
Owen
Owen

Owen
Burtner

Burtner
Burtner
Burtner
Keith
Keith

Keith
Burtner
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Na.
D101
D122

D123

D171
D172
D173
D191

D201
D211

No.
Ec22
Ec23
Ee3l

Ec32

Ec33

Ec37
Ec3s

Ecd6
Ec50

MASSACHUSETTS INSTITUTLE OF TECHNOLOGY

DIVISION OF DRAWING

Subject and Preparation Taken by
All courses

Mechanical Drawing . . .
except IV

Machine Drawing, Ele-
ARSI o o Al All courses
D101 except IV
Machine Drawing, Ele-
menbarns e L e All courses
D122 f except IV
Descriptive Geometry, .., All courses
M1, M2
DES&.‘ll'ipLi\'r: Geometry. ... All courses
1
Descriptive Geometry . All courses
D172
Descriptive Geometry (Col-
lege Clag8) . .. ..c00nien
M1, M2
Descriptive Geometry. ... XV,
D173
Descriptive Geometry . 1

D173

Term and Hours of
Exercise and Preparation

Year 1Ist £d 3d

Term Term Term

L B0=50 "y s o

1 f 30~ 0

1 30- 0

1 30-0

1 d0=100 v s

1 30-0

1 30-60

2 45-0

2 60-45

ECONOMICS

Term and Houwrs of
Exercise and Preparation

Subject and Prefaration Taken by Year 1st 24 3d
1 Term Term Term
Political Economy....... \ [[1. XV 1.8 4 .. .. 30-30 .. ..
SH13 2, XVa g BhaNREE SR
Political Economy, ...... \l[] XVia - I R R 1y )
Lok Vil XV, 2 s s 302300 e
Political Economy, ...... All courses
EH23 except VI-A (B)
VII, XV 3

VI-A'(B)
All courses

Political Economy.......
Ec31 except VI-A,

IT, XV
VI-A (A)
VI-A (B)
Political Economy . ...... All courses
Ee32 except VI-A,
VIL XV
VI-A (A)
VI-A (B)
B.\lnkl . XV
Securities and Imuuncnh XV
Ec50, Ec23, E XVa
i . XV
Acc mmrmg ............. XVis
EH13
1115, VII,XVy
Iy

Cost Accounting........s VIIz, XV
Ecb0, Ec72

Acconnting. . ... .. » VLA

Industrial {‘.‘n'qm;utmn .« VI3 XV
Ec23, Ecb

In}lusﬁtn:;l Organization. .. VI3, XV
2l

Business LAW..scasasaes VI XV
Ec57, Ec387

d0=801 oy 51
oo.. 30-30

3 30-30 .. ..
80 i E  aniin. 8080
4 Summer 30-30
AN 30-30
4 30-30
& ... 805800 .. L.
B @UsH0E e N
3 .o 3040
4 .. 30-40
4 . 3045
22080 ivien s
20
BT e e veL b 20=80
20
8 20-80 o i i
20
& e oas 102700 06 s
30
L AR S 20-40
8 80=60 .. .. ive oee
3 .. .. 3080 .. .
4 20-40 .. ..

Instructor
in Charge

Breed

Goodrich

Goodrich
Kenison
Kenison
Kenison

Goodrich

Kenison

Bradley

Doten
Tucker
Doten
Tucker

Dewey

Dewey

Dewey

Dewey
Dewey
Tucker

Doten

Shugrue

Shugrue

Armstrong
Armstrong

ot Haussermarit




No.

4 Ec61
Ecti2
Ec65

Ec70
Ec71
Ec72
Ec73

GS5
G520

GS22
G523

GS25
G526

GSs27

G539
G540

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Ve 1st 24 8d
3 Term Term Term
Bus:tz%ss IS8 e it o VIIy, XV . 2040
~C
Business Law, .. ... ivh s Vil, XV 4
Ectl
Btatiaties ool il el VIIs, XV 3 30-20
EL.!‘% or Ec33, Ech0,
ess M.m gement . VII, XV 3 3015
057, Ledd XIII-A G .. .. 30-60
1] \I.nmgczm nt,... VIl XV 4 30-60 Ll 10
T(‘?O
Business Management. ... VII;, XV 30-60
EcT71
V1L, XV 4 20-25

Business Management, ...
Ec72

ENGLISH AND HISTORY

Subject and Prepararion

English and History

Enﬁliéh and History......

I‘ng]lqh and History......

8pecial Composition

Eng and History
I:III3

English and History

English and History. . . ...

English., ...,
Report Writing . .........

. Term and Hours of
Exercise and Preparation

Taken by Year 1st 2d 8d
Term Term Term

All courses 1 30-50 S Pt

All courses 1 e e 80RO e

All courses 1 30-50
. As required

All courses 2 30-50

All courses 2 30-50

All courses

except VI-A (A)2 30-50

VI-{ Summer 30-50

XV Ly 30-00: ... ..

XVa 38 30-30 e P

XVi,s BA 80=80: .. ..

Is 4 30-30

GENERAL STUDIES — GS1-GS99

Subject and Preparation

History of Science.

History of Science,

International Law  and
American Foreign Policy

Business and Patent Law

Psychology . .
Political and Social Prob-
lems
Marketing Methods
Production Methods. . . ..
Ec31
Investment Finance...,..
Banking and Finance.. . ..
Ec32
Economics of Corporations
Ec31
Literary Study of the Bible
lish (Contemporary
rama)

Term and Hours of
Exercise and Preparation

Taken by Year Ist 2d 8d
Terr. Term Term
Sk A0 L) e 6
e .. .. 30-30 ..
3,4 2040
All courses ex-
cept IV, Xl.ll-:\‘
IVa (required) 4 .. .. .. .. 30-30
XIII-A (req.) 4 3 Leoe. 2040
3,4 30-30 .. ..
8,4 30-30
3,4 30-30 .. ..
34 .. .. 30-30
3,4 30-30 .. ..
3,4 oo .. 30-30
, 4 st et e 0S80
3,4 30-30

8,4 30-30 .

Instructor
in Charige

. Haussermann

20-40Haussermann

Dewey

Schell
Schell
Schell
Schell

Instructor
in Charge

Robinson
Robinson
Robinson
Seaver
Rogers
Rogers
Rogers

Rogers
Prescott

Instructor
in Charge

Tyler
Tyler

Tryon

30-30Haussermann

Doten
Freeland
Schell
Shugrue
Armstrong
Seaver

Rogers
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Term and Hours of
Exercise and Preparalion Insiructor
No. Subject and Preparation Taken by Year 1st 2d 3d in Charge
Term Term Term

G841 English (Contemporary
nglish Literature) 34 .. .. 3030 .... Rogers

GS42 Enghsh (Cuntemporar'{
e

84 .... .... 30-30 Rogers

8,4 .. .. .. .. 30-30 Rogers
3,4 .. .. T T Crosby
4 2040 <50 G qG
G344'2 English (Business English) VI A (B; 8 2040 .. .. .. .. Lyman
G544'3 The Development of
Thought E& .B) 4 Summer 20-40
VI-A (A 6 Summer 30-30
i VI-B (B)) 8,6 Summer 20-40 Lyman
GS44'4 English (Contemporary

Literature) VI-A (A) 20-40 Prescott
VI-A (B) 2040

G845 Advanced Englmh Com-

posmun O 30-30 Copithorne
GS46  Public eakmg .. .. Copithorne
GS47 Informal Public §; edkmg 30-30 Pearson
GS48  Appreciation of Music. A Roberts
GS40 Development of Music, . .. Roberts
GS50 'Ihf_f}-‘me Arts in Modern

G851 Roosevelt and his Times, .
GS52 Lincoln and the Period of

the Civil War e e Pearson
GS53 Industrial History of the

United States..,...... f Faulkner
GS54 The Erlzf-meemig Field. . Not offered in 1923~ 1924 Robinson
GS55 The uman  Factor in

Business e el i Robinson
GS56 Engineering Publicity . o oae o ea 30=80 Robinson
GS57 The Techm ue of the E.vaay

and the Short Story. . sellaal iy k) O0=80 Prescott
GSB50 The Social Probjems of ;

Philosophy 3 g SO o Robinson
GS60 Physical Geology Not open to

courses IA

Il[l. IX- :
3,4 R Shimer
G861 Geology, Historical Not open to
courses Iy
I11;, 1X-A, -
XI, XII sk T Shimer
G864 Organic Evolution Bl v e e o Shimer
IX-A (required)d .. .. .. ..
G565 Sound nnd Mus:c 8,4 Vs i SRbie Barss

8012,
GS66 Descnpuve Astronnmy. 31 8id: o o f AT 4 Goodwin

tl
IX-A(required) 8
GS67 Meterology g g,i

8012, 8013
G571  Principles of Biology and

Heredity 3,4 o B Bigelow
G872 Industrial Aspects of Bac-

teriology 34 .. .. VAate Horwood
GS73 Sanitary bctence and Pub-

lic Health ¢ P R R Prescott
G875 Physiology and Embryology

of Reprodu:_r.xun By et aas | v e Bunker
GS5821 Fren 3,4 U B P B Langley

L623 or L633""
GSs22 h 54 ... 50 50 Langley

GS821

GS823 {50 S T P Langley
GS822

GS831 3,4 e AN Langley

[ N PR i Sahey Langley

European Literature) . ..
G543 Engl;sh (American Liter-

ot
L R S N N
- - $
P )
(=]

Seaver
Pearson




No.
GS833
GSo11
GS8012
GSo13
GBo22
GS923
GS041
GS842
GS943
G808

L222
L223
L231
L23z2
L1233

L241
L.242
L243

SUBJECTS OF INSTRUCTION

Subject and Preparalion

Fren':h ..........
German ................
. L213, or L223

L213
German. ......
GSo22
German
L213
German. . ......- 3
GSp41

35042
Military History and Pohcy
of the United States. .

Taken by

Term and Hours of
Exercise and Preparalion

Year 1st 2d 8d
Team Term Term
3,4 " 30-30
3,4 30-30 .. ..
3,4 30-30 .. ..
85,4 .... .... 30-30
3,4 30-30
84 .... ... 3030
;4 30230 ol e
8,4 .. .. 30-30
3,4 ..30-30
3,4 30-30 .. ..

MODERN LANGUAGES

Subject and Preparation

German (Elcmcntnryg i
German (Elementary) .
German (Elementary) .
German (Elementary) .
German (Elementary) .
German (Elementary) .
German (Elementary) . ..

German (Elementary) ...
German (Elementary) ...

German (Elementary) ...

German (Elementary) .. .

German (Elementary) .

German (Inteﬂnedmte)
L113

Geannan (Intermediate) . . .

German (Intermediate). . .

German (Intermediate). ..
L113 or L123

Gen‘?an (Intermediate). . .

German (Intermediate). . .
L223

German (Intermediate) .
German (Intermediate) .
German (Intermediate) .

German (Intermediate) ..
German (Intermediate) . .
German (Intermediate) ..

i

Taken by
(Elective)
(Elective)
(Elective)

X
X
X

. VII, I\ A,
IX.C, X1I
X1V
V, VII, IX-A,
1X-C, i
X1V
V, VII, IX-A
IX-C, XII,
X1V
XV
XVi

XVi |
. (Elective)
(Elective)
(Elective)

X

X

X

V, VII, IX-A,
.\-( Rl[
XIV

V, VII, IX-A,
hi‘(. )LI

V, VII, IX-A,
o)

X1V

XVs

XVs

XV

Term and Hours of
Excrcise and Freparalion
Year 1st a7
Term Term Term
BOBO LGt
v s co0=00 e w
40-60 .. .. .. ..
oo we 40-80 .. ..
Sherts 40-60

40-40

40-40

40-40

230983 50
[
S
|
(-]
=

30-30 .. ..
v .. 30-30

30-60
40-60 .. ..

40-40

P oas 40-40
30-30 ehre

30-30 .. ..
ve oo 80-30

187

Instructor
in Charge

Langley
Vogel
Vogel
Vogel
Vogel
Vogel
Vogel
Vogel
Vogel

Phisterer

Instructor

in Charge
Vogel
Vogel
Vogel
Vogel
Vogel
Vogel

Vogel
Vogel

Vogel

Vogel
Vogel
Vogel
Vogel
Vogel
Vogel

Vogel

Vogel

Vogel
Vogel
Vogel
Vogel
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L622
L.625

L631
L0632
1.633

Lus1
L682
L6883

L691
L692
LA03
L711
L712
L811
Ls12
L813

Na.
MI11

Mi2

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by

German (Advanced)...... (Elective)
L213 or 1223

German (Advanced)...... (Elective)
L213, or L223

German (Advanced) (Elective)
L213 or L.223

German (Technical) X

German (Technical.) .. .., X

German (Technical) , ., , .. X

German (Advanced), ..... (Elective)
L213, or L.223 ;

Gem}:xon (Advanced)...,., (Elective)

German (Intermediate) . .
“ng.)
German (Intermediate) . .
Eng.)
German (Intermediate) . .
ing.
French (Elementary), . ...
French (Elementary), . ...

French (Elementary). . ...

French (Intermediate) . . ..
L613

French (Intermedia‘e). ...
L621

French (Intermediate) . , ..
Lo22

_ Term and Hours of
Exercise and Preparation

Year 1st 2d 3d

Term Term Term

& B0 L e s e
3,4 30-30

Lt ..., .. 30-30
a 20-30 ,, ..

X . 20800 . g

W e e 620 =80

o aw 30=300 oy o

l'llurli\‘r: (Aero

Elective (Aero.
E

veo.. 30-30

G 20-30

Elective (Aero.

20-30

gl 20-30
30-60 e

30-60
30-60 .. .
v v 30-60

S o 80760

French (Intermediate). ... IV, 1 2040
i1
French (Intermediate), ... IV, 1 20-40
L3
French (Intermediate).... IV 1 20-40
632
French (Elementary). . .. R 208070 ot
French (Elementary), . ... & oo 205800 GG
French (Elementary)..... X 2 .o 20-30
French (Elementary)..... V, VII, IX-A,
IX.C, XI1I,
XIv 2 40-40
French (Elementary). . ... V, VII, I1X-A,
IX.C, XII,
XIvV 2 40-40
French (Elementary). . ... YV, VII, IX-A,
IX-C, XII,
XIV L, L e S e 10-40
French (Elementary). . ... XV, B 8080, e
French (Elementary) . . ... XV [ AR 1o 12Ty ISR R
Prench (Elementary) . XVs & v s e (B0H30
French (Advanced)....... v, 1 20-30 caltals
L623 or L633
an:w[h (Advanced). . ..., vy 2 20-30
711
Spanish (Elementasy).. ... (Elective) 8,4 30-60 .. .. ....
Spanish (Elementary).. ... (Elective) 34 .... 30-60 .. ..
Spanish (Elementary).. ... (Elective) 84 .... .... 80-80

MATHEMATICS

Subject and Preparation Taken by
Calculus and  Analytic
Geometry. .. ...o.0uus. All courses
M1, M2, M3, M4
Calculus and  Analytic
Geometry, . ....... waiy

h

All courses

Term and Mours of
Exercise avd Preparation

Year Ist 2d ad
Teem Term Term
1 8060 5% Wit ww e
1 ..., %80 ...

Instruclor
in Charge

Vogel
Vogel
Vogel
Vogel
Vogel
Vogel
Vogel

Vogel

Langley
Langely
Langley
Langley
Langley
Langley
Langley
Langley
Langley
Langley

Langley
Langley

Langley
Langley

Langley
Langley
Langley
Langley
Langley
Langley

Langley
Langley

Instructor
in Charge

Tyler

Bailey




T
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Term and Hours of
Exercise and Preparation Iustruclor
No, Subject and Preparalion Taken by  Year Ist 2d Sl in Charge
Term Term Term
Mi13 Caleulus and Analytic

(h}lcumctry ............ . All courses e ek 1:80=60 George
12
M18s SlideRule.............. (Elective) Four Exercises Lipka
M21 Calculus.......venee.... All courses

M13 except IVy & B0=B0; ... s e Woods
M22 Caleulus and Differential

EuBiong. ¢ i /e oo All courses

qI\ P except IV, VIL@ .. .., 30-60 .. .. Bartlett

1
M23 Differential Equations. ... All courses
M22 except IV, V,
VJ-:\ (A), VII,

Bral s e LB0=00 Phillips
I-A (A) 8 Summer 30-60
M2¢ Theory of Probability and
r!:}%hod of Least Squares IX-C RCES0-200 G tan Gl Bartlett
M27 St:ll\t!ic-s. B Ll Ll PSR S (Elective) BO=001 000 T Bl A Moore
21
M28 Ki;:rgr;.:llics ............. (Elective) S o W e P Moore
M29 Dyﬁn}x{ﬂcs‘ T te 7 (e ) T A SRS ] Moore
M35 Differential Equations of
Electricity...... ek s VI 818000 oy a sl e Moore
12 VI-A (B) 81l 78060 | 5
VI-A (A) 8 Summer 30-60
M36 Advanced Calculus and
Differential Equations. . VIII & B0-00 i i ew Woods
M2z IX-C BN BO=BORNS NS s
M37 Advanced Caleulus and
Differential Equations, , VIII 4 v BOEBO L L Woods
M36 or M35 IX-C 8 8060 .. ..
M38 Advanced Caleulus and
Differential Equations, . VIII e Ml 30-60 Woods
M36 or M35 IX-C R e V) y
M41 i'\])Rliw':LI.iDns of Caleulus. .. X, X-B 4 80=00 .. . vii Hitchcock
M43'1 Theoretical Aeronautics, .. IX-C &) BO=OA G s Moore
M43'2 Theoretical Aeronautics. .. IX-C 4 ., .. 80-60 .. .. Moore
M43'3 Theoretical Aeronautic IX.C & 6 A e S0260! Moore
M45'1 Fourier's Series; LaPlace’s i
Coefficients. . , . . . (Blective) FO=BOL v by & oG Wiener
M45°2 Fourier's Series: LaPlace's J
Coefficients . . . . .. (Elective) e . 2080 a4 an Wiener
M45'3 Fourier's Series; LaPlace's :
Cocflicients. . . . . ... (Elective) el e el L0 Wiener
M50 Applications of M.nthe- .
matics to Chemistry.. .. (Elective) B et SBDEB0N Hitchcock
M54 Mathematical Laboratory. 1X-B, IX-C 4 .. .. 2040 .. .. Lipka
Ord.Des.USN.G ., ., 2040 .. ..
M2 (Elective) 8,4,G .. .. 20-40 .. .. -
Mathematical Laboratory. IX-B, IX-C L R i i) Lipka
M22 (Elective) 8,4, G .. .. .. .. 2040 !
Theory of Functions...... (Elective) e e 20-80 Rutledge
2 Theory of Functions ... (Elective) il Y T R0-80 Rutledge
Theory of the Gyroscope. .Ord. Des., Tor.Des. G ve .. 2040 Phillips
Vector Analysis, . ........ (Flcchvc) QO 4)0 ST Zeldin
Modern Algebra......... (Elective) o vey 20-60 Rutledge
Higher Geometry........ (Elective) SO B e Woods
nghr.'r Geometry. . ...... (Elective) s twan 30000 e Woods
Higher Geometry........ (Elective) Sl i ars cel=00) Woods
Modern Analysis. ....... (Elective) H0-680) L e e Woods
Modern Analysis. . ...... (Elective) e RS0GOS Woods
Modern Analysis. . ...... (Elective) A AL Th e e \\'n_mrir.
Analytical Mechanics. . (Elective) 20-60 .. .. ST Lipka
2 Analytical Mecha ics. . (Elective) SRR Ty PR e Lipka

Analytical Mechs ... .. (Elective) A S A b Lipka
Thermodynamics, , ., .... (Elective) Belhe (20560 5 e Phillips
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Nao.
PT1
PT3

MS33

MS311
Ms312
MS313
MS3az21
MS322
MS323
MS331
MS332
MS5333
MS343
MS351
MS352
MS353
MS411

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preparation

Subject and Preparation Taken by Year 1Ist 2d 3d
Term Term Term
Statistical Mechanics. ., .. (Elective) v i 204800 O L.
Quantum Theory........ (Elective) ia et P are e +20=00),
Mathematics of Invest-
ment . ... (Elective) Any term 20-60
Differential Equntmn-: .o Army Ord Summer 229 hours
Rigid Dynamics......... XITI-A G =
Rigid Dynamics. ... ... XIII-A G ahn. S0S80
Exterior Ballistics. ....... Ord. Des.
U. 8. N. G 2040
Bomb Sights............ Ord, Des.
30Ny G o e e 3080
Elements of Mathematical
BRI OR sy s s el (Elective) G 2040 2040 20-40
HYGIENE
Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by Year 1Ist 2d 3
Term Term Term
Physical Training........ All courses 1 10-0 .. .. b
Physical Training. All courses 20- 0 o0
Physical Training. All courses 1 5t 0-0

MILITARY SCIENCE AND TACTICS

Subject und Preparation Taken by

All courses
All courses

Military Science. .......
Military Science. ..... -
Military Science, ,,..... All courses
Military Science........ All courses
Military Science. .....,. All courses
Military Science, ., .. ... All courses

cxce){lt VI-A (A)2
VI-A (A)

Advanced Cuast Ar’ul!ery (Optional)
M§S11-12-13, 31-32-33

Advanced Coast Artx!lery (Optional)
MS11-12-13, 31-32-

Advanced Coast .—\m]lery (Optional)
MS11-12-13, 31- 32-33

Advanced Engi ineering. ., (Optional)
MS11-12-13, 31-32-33

Advanced Engmecrmg (Optional)
MS11-12-13, 31-32-33

Advanced Eng'mt'ermg (Optional)
MS11-12-13, 31-32-3,

Advanced Signal Cnrps (Optional)
MS11-12-13, 31-32-33

Advanced Signal Corps. . (Optional)
MS11-12-13, 31-32-33

Advanced Signal Cnrps . (Optional)
MS11-12-13, 31-32-33

Advanced Ordnance..... (Optional)
MS11-12-13, 31-32-33 -

Advanced Air Service.. .. (Optional)
MS11-12-13, 31-32- .i.i

Advanced Air Servu.e . (Optional)
MS11-12-13, 31-32-

Advanced Air Service.. .. (Optional)

M511-12-13, 31-32-33

Advanced Coast Artillery (Optional)
MS11-12-13, 31-32-33
and 311-312-313

Term and Hours of

Exercise and Preparation

Year

bbb

(-] -1

B W W W W W W W W W W W B W

2d 3d
Term

15t
Term  Term
A0=:00 il e
O BORTOY (0 L
A8 S T
T T 1 EX0)
Summer 30- 0
10-20 .. ..

10-20 . .

10-20

10-20

20-10

Instruclor
in Charge

Phillips
Phillips
Taylor
Phillips
Moore
Moore
Phillips

Phillips

Inslructor
in Charge

Kanaly

Kanaly
Kanaly

Instructor
in Charge

Levy
McDonnell

Levy
Pendleton
Levy

Pendleton
Ottosen
Ottosen
Ottosen

Levy

Levy

Levy
Clayton
Clayton
Clayton
Valdmann
McDonnell
MecDonnell
McDonnell

Ottosen




-

No,
MS412

MS413

MS421

M5422

MS423

MS431

MS432

25433

MS441

MS442

MB5443

MS451

MBS452

MS5453

SUBJECTS OF INSTRUCTION

Subject and Preparation Taken by

Advanced Coast Artillery (Optional)
MS11-12-13, 31-32-33
and 311-312-313

Advanced Coast Aﬂxllery (Optional)
MS11-12-13, 31-32-3¢
and 311- 312. 13

Adv-nced Engineering., . (Optional)
MS11-12-13, 31 .lz-d.i
and 321-322-323 .

Advanced Engineering.. . {Optional)
MS511-12-13, 31-32-33
and 321-322-323

Advanced Engineering.. . (Optional)
MS11-12-13, 31 32-33
and 321-322-323

Advanced Signal Corps. . (Optional)
MS11-12-13, 31-32-33
and 331-332-333

Advanced ‘ilgn.xl Curns (Optional)
MS11-12 { 2.33
and 331-332-33

Advanced Signal Corps (Optional)
MS11-12-13, 31- 42.33
and 341-342.343

Advanced Ordnance. . (Optmnal)
MS11-12-13, 31- JJ
and 331-332-333

Advanced Ordnance, . ... (Optional)
MS1-12-13, 31-32-33
and 341-342-343

Advanced Ordnance. .... (Optional)
MS11-12-13, 31-32-33
and 341-342-343

Advanced Air Service.... (Optional)
MS11-12-13, 31- d"--“
and 351-352-353 .

Advanced Alr bemLe . (Optional)
MS11-12-13, 31-32-33
and 351-352-353 i

Advanced Air Service,, .. (Optional)
MS11-12-13, 31-32-33
and 351-352-353

-32-33

Term and Hours of
Exercise and Preparation
Year Ist 2d 3d
Term Term Term
10-20 .. .

4 .. .0 .o ose 10-20
4 10-20

¢ .. .. 1020

R i e e 1020
4 30-60 .. ..

4 .. .. (Subject 628)

& v en e 8060

4 10-20

4 .. .. 10-20

A e e 10220
4 10-20

4 ..o 1020 ., ..
4 10-20

191

Instructor
in Charge
Ottosen
Ottosen
Levy

Levy

Levy
Slayton
Clayton
Clayton
Waldmann
Waldmann
Waldmann
McDonnell

MeDonnell

McDonnell




LABORATORY FEES

The following Laboratory Fees wiil become effective on and after October 1, 1023.
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 Afth week of any term.

CIVIL. ENGINEERING

Subject Fee
No. subject EachTerm
1'31 Testing of II];,nN.Ly MELERIAlE o v e e e sty RO T N Y R S $3.00

MECHANICAL ENGINEERING

Subject Fee
No. Subject EachTerm
2:34 bt bee O e R P A D AT AL S e W S L A s £20.00
2:342 Physical Metallurgy . . .. R S A S e o R 3 14.00
2:361 Testing Materials Laboratory. ................ S T i 4.00
2:352 Testing Materials Laboratory . . . . . It SRS e | SyeT IS Tl B, TIEL 4.00
2'36 Testing Materials Laboratory . . Rl AT R A gl R iyl 4.00
2366 Testing Materials Laboratory . . . ..........cc0iiiiinnn e DTN 4.00
237 Testing Materials Laboratory . 4.00
2'38  Testing Materials Laboratory . . 6.00
2:602 Engineering Laboratory.............. 4.00
2'603 Engineering Laboratory . . 4.00
2604 Engineering Laboratory 12.00
2605 Engineering Laboratory. .. 8.00
2:006 Engineering Laboratory . . 4.00
2608 Engineering Laboratory 8.00
2'61 Engineering Laboratory 8.00
2'611 Engineering Laboratory 8.00
2612 Engineering Laboratory . 4,00
2'613 Engineering Laboratory. .. 4.00
2'614 Engineering Laboratory . .. 4.00
262 Engineering Laboratory 8.00
2'621 Engineering Laboratory 4.00
2:64 Engineering and Hydraulic Laboratory . ... . .. e il 6.00
2:65 Steam and Hydraulic Laboratory . . A 8.00
269 T ST R 11T Ty 1 A B e o e e Bl s PR B ) G S Al o P S s e 4.00
2'7562 Heat Treatment. . .. (.00
275683 Heat Treatment. oy LN 3 6,00
2'80 Forging . 10.00
2'801 Forging rLr e at 5.00
2'802 Forging. v 5.00
2.81 Forging . 4.00
2'82 Foundry 8.00
2'83 Foundry 4.00
2'831 Foundry. .. 6.00
2'832 Foundry 4.00
2'84 Pattcm Making....... 6.00
2'86 Vise and Bench Work . 6.00
287 Vise and Bench Work.,............. 4.00
2:'871 Vise and Bench Work.,............. s 3.00
288 3 Yo R B I L R R st L e e A N 6.00

—_—
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Subject
No.

SRS =

o

aﬁd 5o
(i

R
5

Subfect
No.
3'22
3'23
331
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MECHANICAL ENGINEERING— Conlinued

Fee
Subject EachTerm
1T T b e R A ED sy T e Lo £8,00
T L g o S e S e e B P ) 6.00
S, o) D S R B O o L e e S SN L ST D) 3.00
Machine Tool- Work: oo awaassnmas sam s ms s abe b LE it 3.00
L S L o) B8 T e o ok e B e S e T R ST I R FO H T R ST DL, 6.00
Vise and Bench and Machine Tool Work. .. .. ...ooereeeeereeeenie 6.00
Vise and Bench and Machine Tool Work................. et 4.00
Vise and Bench and Machine Tool Work, . .......coviiiiiiiiiiinns 4,00
Madhine TaoliWaEK . S S ea e e i u el e b s s RS i 4.00

MINING ENGINEERING AND METALLURGY

Fee
Subject EachTe m
Ore Dressing Laboratory AR £1.00
Ore Dressing. ....... i i R T R R R N DA Y1 1.00
Fire Assaying A A O b LA D U TS A A Feseae 4.00
Fire Assaying and Metallurgical Laboratory. ... Sl iy 2.00
Metallurgy: Copperand Lead. ... ......cooivieniiinnirie 05 6,50
Metallurgy: Copperand Lead. .................... : 3.00
Metallurgy: Coﬂner e L O L T A R R i e e P L 1.50
Metallurgy: Gold and Silver. . ......ooovverininnnienens Y L T Psts ol 2.00
Mt gy GOl AT Bl . e Vs s aris o ams atosai aetasahe) oz Jokit e S b 0T A 2.00
Metallurgical Laboratory and Reports. . ........ooiiiiiiiiiininennnns 4.00
Metallurgiea] LRBoratory: o s b o i eve sl s e s aseecara 7o 4.00
3 e o R L W I S DT In RN e E T e MY IR L S PR 12.00

CHEMISTRY

Fee
Subject EachTerm
[ Th s L T e oSNy S M R SO HOR A M A O B G R 82,00
B et e e S TR A E LN T e e Rt SN O U I b O CL R 2.00
L85 e A e e S SR H AR R Wi b ) e 3 e e N b 2.00
Preparation of Inorganic Compounds. . ......ocoiviiiiiiiiii i 3.00
8uahtatwe Analysis. . . 5.00
uantitative Analys:s 5.00
Quantitative Analysis X, XIV, XV; ili-ﬂf:
i e al
Ouantitative  ARRITENY, [0 0 il Sl et ane:sipie e s sy s kg 1.50
UANEIEALIVE ADALYEIBL o e i adiars o farveleiaarvee o sin) ansia o ts o 4kn wiat s mia e aaah 3.60
R v ARR TRl Ll S R e s vaes e e s ! 1.50
L T T o 3T o e aL T o TSR ot et (L e I 3.50
AHALYE oAl CINEIIRI oo d i tesis mraaiteers e st o sk e e sl 2.50
Qualitative Analysis of Rare Metals. . ......ooiiiiiiiiiiiiiiiiinanas 6.00
Methods of Electrochemical Analysis. . ... .coiviviiiiineiiiiiiinans 3.00
VAL BADBUBE i v vl ro e R ST T e e A A 1.50
IR G Wt AR I EIs i s v s s wbao du iy Ve e e T Sh 1.00
Water Supplies and Waste DIisposal. . .. . oouviveiininieereiiiininnns 1.00
OhemigteofiBaods Toil: LRSI RN ot LT I M i ! 1.00
Chemistry of Foods. .. .. TR IO AT XN T T S 2 T e T RO iU 2,00
Food Analysis, Advanced. ... .. . o 00 il il 2,50
Optical Me*hods in Chemical Analysis. .......co0oiieiiiiiiiinns, . 1.50
Proximate "lechnical Analysis. .. ;. ... ..o iaseieiiorerinicmapennisn 1.00
R T ORI T D e s e e R e st Frg it e 1.00
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5551
6552
5501

5562
655622
5563

5564
5565
5566

5651
5652
5653

Subjrct

6 3.31
6:332
6'333

651
6'612
669

6'70
6'71
6'71a

6.71b
6'72
6'72a

6:72b
73
673a

6'73b
6'74
6'75

676
6:76a
6'76b
677
6'78
680

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CHEMISTRY— Continued -
Fee

Subject EachTerm

Gas Analysis IT.....co0nveieis AT L R SRR $1.50
Testing = o e g e B e e P AT 1.50
e L e T L T P e R N P R S L e e ST R 1.50
Chamistey of Road Matorinla’, .. .o v s sasbioae s 2.00
Special Methods and Instruments. 1.50
e B I T A A FOHO Y R R R T P AR Do A S R e 4.00
Ty e A Aoy L Ee T e T T A L T R 4,00
Advanced Organic Laboratory Practice. . ... vovvivarevansevoioes o 4.00
Advanced Organic Laboratory Practice......... AT G ST Y 4.00
Organie Qualitative Analyala. ..ol wiiinir i oo ot 3.50
O e OBl atIve ATBLYBIE i el Ui atatsie d I arstsr sain s tare s laaladfrats s 3.50
Organic Chemical Laboratory. .. ... ... By ) G T O A g 3.60
Ora e Cheming L o O ry L o Heis) san oA o alot e n e b g 6.00
Orgaric Chemical Laboratory. ... .....ovennrversrninsrinsnnssnss 3.00
Orgaric Chemical Laboratory 7.00
Orzanic Chemical Laboratory 4.50
Organic Chemical Laboratory. . 200
Organic Chemical Laboratory 3.00
Chemical Py nololes I sin il st ses ik ty SN 1.00
o ied o1 B a0 b o) Fo o B e e N A St e P T R oy A s e Y ‘ 1.00
2 L o LT B e D R I s e P AL = Y A S e 1.00
(01 1 bl e G i e e S I R R e o S I (S A e Bt ey 1.00
L o LT b e AT T S T R 1.00
(0] i3 312U 1 sra T §o) T RIS AN g S STV A s e R i e 1.00
el g o) L O U L L S 1.00
b o e A o S M I L FOM O I £ e K I 8.00

ELECTRICAL ENGINEERING
Fee

Subject EachTerm
Communications Electrical Laboratory . ... viiiiiiirrrnnenessnnnss $2.00
Communications Electrical Laboratory. .. ... .ciiviiiiiviverneienrns 8.00
Communications Electrical Laboratory . . ...« vevevrviorsrssrssnsoss 8.00
Electrio Circuits. ... vvovviisiiin e TR e oy i U R 3.00
Elechile CIreuita, oy \cn it d v orasbsssorssterdsys 20 cents a laboratory hour
Electrical Enmneenng I..uhommry .................... Reradldonal Fiien 9.00
EBlectrical Engineering LaboTatory . o v ues et sioaenensnsosonsassnssie 5.00
Licntrical Engineering Laboratory. . ...ocueveerrosssensssinsss Al e o 0.00
Electrical Engineering Laboratory I VA S R o 4.50
Electrical Engineering Laboratory. .. ...ccviiiinsinrvainserinnsins 4,50
Electrical Engineering Laboratory. . . v uevsesceessissssossisissnsio. 9.00
Elactrical Engineering LRDOTALOTY . « v v vy tiisbvevsenoisanassosansesan 4.50
Electrical Engineering Laboratory, .. ..uevveveeeneerrenses IR TT At S 4,50
Electrical Engineering Laboratory. .., .. R CR A Ao e 12.00
Electrical Engineering Laboratory. . . ...ovvuurrernneronnceranneennns 4.00
Electrice]l Engineering Laboratory. ......ovovuvuenis pramde o 8.00
Electrical Engineering Laboratory. . . 12.00
Electrical Engineering Laboratory . . 5.00
Electrical Engineering Laboratory. . L R R H I R e 0.00
Electrical Engineering LALOTAEOTY < iy o vt s ssiiieiebissis s visinssonaiaisisnnss 4.50
Electrical Engineering Laboratory. . ... ueveieeanssssssssssaessesss ¥ 4.50
Electrical Engineering Laboratory. ... ivueeieiiosvivssssioasssannes 6.00
Electrical Engineering Laboratory,........ R ST e b s e 6.00
Electrical Engineering Laboratory,......... S TAGE .. 20 cents a laboratory hour

=2
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Subject
No,
701
702
TM
705
706
7'101

LABORATORY FEES 195

ELECTRICAL ENGINEERING — Continued

; Subject
Electrical Engineering Laboratory
Electrical Engineering Laboratory
Electrical Engineering Laboratory. ..

Electrical Engineering Laboratory
Electrical Engineering Laboratory.
Electrical Engineering Laboratory. ..

Electrical Engineering Laboratory.
Elcrtr!cnl Engineering Laboratory .
Electrical Engineering Laboratory

Technical Electrical Measurements. .....c.oooeiiiiinsieeesss vapnen et 7.00
Electrical Testing . .. 20 cents a laboratory hour
Electrical Engineering Laboratory.,....... veevn.ae. 20 cents a laboratory hour

BIOLOGY AND PUBLIC HEALTH

Fee

_ Subject Each Term

General Biology......... RN A I Al aare s 5 ) $2.00
Elements of Biology . ........ O e e ra s el e 1.00
Botany, Cryptogamic, ..vveevrsiesaiies e e B i a8 200
Zoology, Invertebrate. ...... i s T e AR 2.00
Microscopy of Waters. .. .oovvrieirinnniannes TR A s rersts 2.00
Anatomy and Histology . ..o v v vereriininmmrrsniiianinnseiniis s 5.00
Anatomy and HiStology . - . o viuernerreniiiiniinassasasrrasese 5.00
Anntomy and Histology. .. covvoriiiiiiiiiraniene. 500
Physiology, General. .. ....uurvvianeeuioionsnsatassiintiinsnsess 3.00
Physiology, CHENEEBLG s e s lar ste i e s b aa ¥ 5 O L R SR 3.00
Biochemiatry . . .« vovvisstinanssrsaitsasasisnivsssssnnringnns 500
Biochemistry. . ..ooviaeress- T Uy B S e T R ol S v MR HCH s B 9 5.00
Biology and Bacteriology .« v« v seorisrirnirtasaiiiniiin s aeninne 2.00
Bacteriology..... it b g e W OO S D e e s e 5.00
Bacteriology..... s sl R N PP 1 1/ iy d a3 5.00
Bacteriology Elements OF ¢ oy i e e MG S I e T s 2.00
Bacteriology of Water and Sewage. .. .....coouiiereees S R ¥ 2.00
Bacteriolog™ of Food Supples. ...... B I e O e 2.00
Industrial Microbiology 4.00
Industrial Microbiology 4.00
Industrial Microbiology 4.00
Public Health Laboratory Methods.......oovivuee.nnnn 2,00
Public Health Laboratory Methads . .« ocvvviiiiiiineins 2.00
e T e e e i e Vi e e 3.00
Food Fishes: ....onenveoeases nt: sl s A R e L TS e et 3.00
e L o e T L A Oy e S A USRI 3.00
Technology of Fishery Products. ... ..oouaerieaiiinninreseiannnee 4,00
Technology of Fishery Products. ..........: T P TR b s v G e A Ve b 3.00

PHYSICS
Fee

Subject EachTerm

PHY&Ies, ., » riveais { Iy o, ey e A, ST S $2.00
Physics 5! 2.00
Physics 2.00

PRYSICH . s sis 0008 ggg

Physics. .. ocveeceriinnnienncecin : %
PRYBICE: + » 1 e awsnsrrvsssssannnnrosotsnnsniesisgias 3 o0 2.00
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Subject
No.

e e
Eee

Gooooo  ooQo
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=111
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Subject
No

10°51
10°52
10°951

Subject
N

0,
12011
12012
12:013

12°03
1204
12'151

12'50
12511
12:512

12:522
12'523
12°53
12.60

Subject
No.

13431

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

PHYSICS — Conidnued

Y Fee
Subject EachTerm f
R e L T B e LA o N n Rl oo ¥ 4- biaoa ko s oe A w e £ wn xR $8.00
Heat MeaBUTBIMBITEE (i a)ist d s b i 4 oo a i al s w aon a e e e b 8.00
et M B ST ATT BT B (1 s e e e a4 8 LA o i R o PP o Lo Yo 4T 6.00
H aat N BaARUTOIIOINE 71473 v @ batviacy hInal s Vi o T e ere Lo Taoa a4 o % 8.00
1o Tt e e e R R T B L R e e [ R TS 8,00
TR LN e T el e S e e e el i T (R T 8.00
Ju i GO At S L IRy o S S e A S S B s 6.00
VAR DR SR I e T W TR i SR TR P Bt LU O L 6.00
2L ey Wy VT T e R ) L L I LT S NI 1y 02 K o 1) s ) $.00
Ontical N BRGHTRIMBIEE" . oo oo b aeioiis anss fls ss &A@ E S T e 10.00
Sound,...., T L, .00
Electrochemical Laboratory 10.00
A{)plicrl Electrochemical Laboratory v cai saie i sl flealy /s saasiacssalys 10.00
B et I OB . T o s Sh A e e e BSaace e El Rl (e e va g ek 6.00
Electrochemistry, Elements of , s v v v vt svnv s ineesininessossesnss 4.00
T b T e Sy I o o e e e o P 3.00
CHEMICAL ENGINEERING -
Pee
- Subject EachTerm
Industrial Chemical Laboratory. . vueeeveesioneiearsasensisnens s £3.50
Chemical Engineering Laboratory . .. .iuseiiseioiisass s vnannsns 2,00
Applied Colloid Chemical Laboratory.....c.vveeriiaeeniiananreaias 1.00
GEOLOGY
Fee
Subject EachTerm
T O e o R et e ) A N e r Ry BN T T ST R $5.0
£ 8 A B P o (R e D I 5.00
I N O L T e s ey DT W 5.00
I BT L BV e (s o074 o o630 D)o 6 e T4V (SO A TN AR 224 4 o St 2 s nEn e 6.00
B T (o] T P A U o ST e BT 2 T T DL 1 b e R XS re WO S b S B M o O O Ol 4.00
Petrography....... AT P S R 0 IS R B R BNV Y 4.00
Petrography . .. 5.00
Petrography . . 4.00
Petrography 5.00
Petrography 5.00
Petrography 5.00
Optiat CEuatall B pra NI S e e RS e e o 4.00
et lel oo At o s Sl I e i B DR B A AL ANE e B o 2.00
Geology O P e i 3.00
Geology, E 4,00
(o i o T 1 L e L G e B U N L e w1 T AL s 4.00
(€170 [T nTe S eTo 1 o o [~ HYD IR SO Po Sl s oSt U S o o S L P S B e L A 6.00
Colofy BEONOMIE - i s iy i b s A e e S T 6.00
Cealomy . HHRVORIOa L iars &t o it s e s aasate: o TaVA ATATe mida ) p ek (A R 2.00
L e ] ] o e e S T DR e P U A B 2.00
e Y L e B e B s et e e e 2.00
R O EO B (o s ol A A I s et s ol L U 5.00
e e BT T A S R T E VTR TR s DO Lot S L L o e e N8 5.00
L e S Mt A o T L B2 T e S o A e G 3. 5.00
) ke o b e e o S Ve S o P T K A AT YL ORI O R A R T ey 2,00
NAVAL ARCHITECTURE AND MARINE ENGINEERING =
Tee
Subject EachTerm
Ship Drawing (Modellingonly).......... cwaaa PR O L arvanrs 810,00




INDEX OF SUBJECTS

(With reference to pages conitaining description)

Subjecls Page
Accounting. ........ R i 1188
o E T R R R S A e vas 1B
Aeronautical Laboratory . . 121
Aeronautical Research and Methods. . 121
ABronautics . v ieeaes RN TS
Aircraft Armaments....,....... e Bl
Airplane Design. ..., .. . 121
Airplane Structures (Advanced) . . 121
Airship Design................ 121

Alternating Current Machinery . . .. 110
Alternating Current Machinery and Its

AppleatiafBl), 5 o 109
Alternating Currents and r‘\ltet‘natmg
urrent Machinery.............. 109
American Literature................ 138
Analytical Chemistry, . ... ey . 97
Analytical Mechanics. .. ............ 145
Anatomy and Histology............ 115
Applications of Calcu us ..... 144
Applications of Mathematics ta Chems
istr . L 144

Y.
Applied Chemical I‘hermodynamms v 126
Applied Chemistry (Research Con-
ferences) . . .. 1
Applied Electrochemical Lnboratc‘)?rsf.. 1?2

Applied Mechanics. . .......... 73,

Appreciation of Music....,......... 139
Architectural History......... s el S8
Architectural Humanities. .......... 94
AELTONODIN S oo fhn vt 5 e 44 or P o 65
Atomic Structures. ... .. .. TR oL EC 3 L
Automatic Machinery.............. 83
Automotive Engineering. ........... 84
Automotive Fuel Problems.......... 126
BP0 O via e s o s A e e e 116
BAOKIAT. o io i vnas sivnnis s R ]
Banking and Rinance ........o0ve.. 138
BISCHBIARIEY S0y e 116
Biological Co]loqun { Ll AR .. 118
Biologvy i ol el 115
Biology and Bacteriolo y. General . 116
Biology and Heredity, Principles of .. 140
Biology, History of ... ... OO O AR 115
Bomb h!ghts ...................... 146
Botany, Cryptogamic. . sivcalatals ML
Bridge Design. ... .. 67
Building Constructior.. . . . 95
Business and Patent Law . 137
Business Law. ... ..... cool 134
Business Management.............. 134
L6 Ve A e I Y N RU e S 144

Calculus and Analytic Geometry 143, 144
Caleulus and Differential Equations. , 144
1

Subjects Page
Chemistry, Applied. .......... verse B9
Chemistry, Engineering. .. .......... 99
Chemistry, General. ... ............ 104
Chemistry of Dyes, ............ e 101
Chemistry of Foods. ..... ettty 98
Chemistry, Inorganic. . ............. 08
Chemistry of Powder and Explo-

SIVEE i e e e 1, 104
Chemistry of Plant and Animal Life.. 098
Chemistry of Road Materials. ....,.. 99
Coast Artillery, Advanced. ,..... 147, 148
Colloidal Chemistry . . , .. cersass 102, 1268
Colloquium, Physical. . ............. 122
Color and Acoustics. . .............. 119

Communications Electrical Laboratory 109
Combustion., . ...vouvrreviveeenings 125
Conferences on Current Literature in
Physical Chemistry ., ., ... A 5
Constitution of Matter
Constructive Design. .

Contemporary Drama. .. .ovvronin . 18
Contemporary English Literature . 138
Conternporary European Literature ,, 138
Cost Accounting. . .......... el 133
Cryst.nllag‘ruphy ......... B Ll 128
Cytology . F N R O S ) s T
Descriptive Astmnomy s
Descriptive Geometry . . .. .......... 13;
Design .

Design of Automatic M'u:hmnry g
Determination of Chemical Constitu-
tion for Ofgun ¢ Compounds ...... 1

Development of Music. ........,.. . 139
Development of Thought........ 3l
Differential Equations. . ........ , 145
Differential Equations of Flectnclty " 144
Distillation and Evapnrauon ...... . 125
ST I S et B B N )T o 125
Dynamies of Machines. ... . ... A
Dynamo Design. .. .... O T O . 107
hconomlc Balance in Chemical Indus- i
U e I AT AT TSI S P ST L S M T ) b
L‘r:nnamms of Corporations. 138
Electric Circuits. . 110
Electric Furnaces .. 122
Electric Pmpuismn 0] Sh ps 109
hlectru‘ Railways, oo iaiviios 107, 110

ings 09
Electrical Communication. .. 108, 108, 110
Electrical Engineering, Elements of . 109
Electrical Engineering, Principles of 106,107
Electrical Engineering Labora-

Central Stations. ...,.. O s te v o e e n A ve ek 112, 113, 114
Chemical Engineering . Electrical Engmeermg Seminar. ... .. 09
Chemical Engineering Laboratory . 126 Electrical Power, Industrial Applica-
Chemical Literature. . ......cc.s0004 08 ] O S T e RN s
Chemlcdl Mineralogy and Petrology .. 128  Electrical Testmg (Advam.ed) ....... 114
Chemical Principles. . .......... 101, 102  Electric Transmission Equipment. . .. 107
L)k T e R B e 90 Electric Transmission and Distribu-
Chemistry, Analytical.......... ..., 97 tionof Energy... ... .covvsinsees 109
197




198

Subjects Page
Blectrticlty. oo oo vvssssseacasiins 120
Electrochemical An..\ly : Muthod of 07
Electrochemical Labumtory e 188
Electrochemistry...coovvviians 521. 122
Electrodynamics. . R (s 120
Electron Theory........ 120
Electron Apparatus. . ...... , 120
Elements of Chemical Theory. ... 104

Engine Design........
Engineer (Advanced) . .
Engineering L"homntry
Engineering Field, The
Engineering Geology .
Engineering Lat mnton :
Engineering and Hydraulic Lainor.ltor\' 50
Engincering of Water and Sewerage
Purification. . ;.. cessvininanriaes 69
Engineering Publicity .
English and History. . 134
English ((‘nntcmpumry Literature) 138, 13[!
English (Committee W ork) e 108

English (Business English) . 138
Baglishi . s o oloas bvalialey s 135
Enghsh (Public Speaking) 130
English (.ommmtmn(i\ulvnuu.r!) ..... 130
Epidemiology . 118
Estimating. . . 93
European Civilization and Art. . 93
Explosives Laboratory........ . 104
Exterior Ballistics . 146
Extraction i . viaemesaaean COsanl CLaD
Fine Arts in Modern Life, Sehvaapm 1188
Fire Assaying. 80

Fire Assaying and \‘lctullurg: il Lab-
OTALOTY L 0 s s ahins s a b s e idie atate . 89
Fire Assaying (Advanced) . . '
Pire Protection Lugmcenn;,
Fish Cuiture. ...... i
Food Analysis.......
Pood Fishes. . ..eersesss
Porging oo venserinnens
Foundations
Foundry.....
Fourier's Seri e
Freehand Drawing. ..
Brench’: o o vahi niae

Gas Analysis., .
Gas Engine L.\hlJT.I\UT)
General Chemistry. . ..
General Chemistry Labora
General Engineering I-ectun.:
General Studies O
General Science .. .......
Geodesy . i
beolcg'.ml bl.rmn.lr o ol
Geological Surveying (Advanced) . 120
Geology . 20,
(:enlnm of Soils and Soil ]:unmmtluﬂ 129
Geometrical Optics. . oovervsvrerresqs 120
(IETMAN v viiie aivii v giaen i
Glass, Ceramics an.] Re(ruu.ul 1es
Glass Blowing. . s raetee
Gmphlc Beating s S i

Health Education. ....oovvereess 3
Heat Engineering. . ..
Heat Measurements. .
Heat Treatment. ..
Higher Geometry .
Highway Design........

Highway Transportation ..... B0 0 )

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subjects
Historical Geology
History of Chemistry ., ..........
History of Renaissance Art,
History of Science........ >
Human Factor in Business. . . ..
Hydraulic Engineering. . ..........
Hydraulic and Sanitary Engmeermg 69
Hydraulic and Sanitary Design. .
Hyrdraulios . o aialeieia i so

Hydrology.......... e i
IMumination. .. ....... TR T
1 e T A R e e o
Industrial Apphc.mon "of Electric

| e e O TR e 107
Industrial Agpplications of Chemu.‘ll

BHACIBleRANS |, T e 104
Industrial ASchts ‘of B.xctcno}o;,v . 140
Industrial Chemical Laboratory . . 128
Industrial Chemistry . . . 125
Industrial and Social Hlstory of the

United States, . - .sisiaeas e 139
Industrial Hygiene and Sanitation ... 117
Industrial Mlcrublology AT F v 117
Industrial Organic Lhemtstry

Industrial Organization ........
Industrial Plants........
Industrial Relations.
Industrial Stoichiometry .
Industrial Water Analysis. .
Infection and Immunit
Informal Public Speaking: Committee

Reports and Discussions. .. ...... . 139
Inorganic Chemistry, . .o.ovveeecesans 96
Inorganic Compound, Preparation of 906
Interior Ballistics. ... . 82
International Law and American For-

eign Policy. ... ARG
Internal Combustion Engines. .
Introduction to Fisherie
Investment Finance, . .

Iron and Steel. ..... o
Journal Meeting in Organic Chemistry 105

Kinetic Theory and Correlation...... 120
Kinetic lheory of Gases, Liquids and
o e S e O T RIS 108

Landscape Architecture. .o.oorvresae 04
Lincoln and the Period of the Civil War 139
Literary Study of the B1b1c el
Locomotive Engineering. .
Logic of Scientific Inquiry
Lubrication and Lubricants

Machine Design....... -
Machine Drawing.......
Machine Tool Work. . 3
Manufacturing Practice. . ....... 11
Mgl Reading and
FAWADE .10 viaoesaisinisesone
Marine Engineering .
Marine Engine DEHIRII
Marketing
Materials.
Materials of Cun:.trucnon oo s
Materials of Engineering. ... ..oe0es
Materials and Heat Treatment. A
Mathematical Laboratory..........
Muthematical Physics, Elements of.. 146
Mathematics . . . A |
Mathematics of Investment......... 146




INDEX OF SUBJECTS 199

Subjects Page
Mechanical Drawing. . 132
Mechnmc.ll qulpmcnt of Bulldlng‘i.

Heating and Ventilation, . ........

Mechanical Equipment of Bmldmgz, . B3
Mechanical Engineering Drawing .. 71, 72
Mechanical Laboratory. . ...... ... A 7
Mechanics of l.n%lnccrmg ...........
Mechanics and Theory of E‘ln':uvny

AHORBEAd i e 75
Mechanism of Machine 71
Mechanism, . . . . iy 71
Merchant Shipbuildin . 131
Metallogtaphy . .c..oovvnn 91, 99
Metaliurgical Calculations. .........
Metallurgical Plant Design.......... 90
Metaliurgical Plants. . ..i.covieviinn it
Metallurgical Laborutnry and Reports 90
Ly S A R S 89, 90
Metenmlugy ............ 140

Microscope ’I'heory “and Photomicro- 5
12

graphy .
Microscopy of Waters. . .. .......... 115
Military History and Policy of the
L MR o O R L ]

MILtREY SCIBTCE i o viv v oo wisic vt wintie 147
INCERReRl Aoy L0 R e e sy 128
Mining, 1cment- of . T sten Ea e
Mining, Principles of . .....ccovvaane 88
Mining Economics. il s s 88
Mining Methods, .......oouv0uin 87,88
fining Engineering. . ..... ........ 88
Mbdel Making. .. ... .. A T R 131
1 L T B R S e T oy S A T, 02
Modern z\h;r"lJra ................... 145
Modern Analysis. . .ovvvverrnvenns.s 145
Municipal Sanitation. .........00004 118
Naval Architecture..,......... St et 0]
Nav:gntmn ........................ 65
Mutettion. . oo O j 116
Oceanography. .. .... R o e 117
oy EECH aavy Siris i sl B S an O 93
Optical Crystallography. . .......... 128
Optical Methods in Chemical Analysis 08
Optical Measurements, .........., 120
Ordnance Engineering (R. O. T, 148
Ordnance Engineering (Army
OFARAROBY . 31050 viaariih:sala biadats 75, 80, 81
Ore D RBEIAG o2 2 alsre i ns e i aretelora 88, 89
Ore Dressing Laboratory. ....ovoovue i SS
Organic Chemical Labora‘ory ....... 100
Organic Chemistry . ............. 90, 100
Organic Evolution. .. ......... . 130, 1-10
Organic Laboratory Practice........
Organic Qualitative Analysis......,. 100
Organic Syntheses. . ............... 126
Organization and Method of Industrial
NEOATOR B L R e e, 126
Paints, Oils and Varnishes.,........

Paleontology.........
Parasitology.......

Pattern Making. .
Personal Hyglen

Perspective . .

Petrography . .

R B L e et o et
Petroleum Production. .. ... e o2, 120
Philosophy of Architecture.......... 94
Photo-Chemistry . , .. ... ovvvareiian 122

Photo-Elasticity. ...... RTaTk araTats Lasardcae 120

Subfects Page
Photographic .nd Optical Research ., 121
Photography .« vsevvsnien 120
Physical Chemistry Seminar
Physical Geology .

Physical TOStruments . . .......c.....s 119
Physical Materials. ... ....,.... ... 120
Physical Metallurgy . ......... ... 76,78
EHyetonl OaIeal s s b 120
Physical Trammg iy A N 149
Physics . ‘. LT
Physics Ln.erntu
Physiography .
PhYSIOIoRY oo sacennsonniny
Physiology and Embryology of Repro-

e b e S D G PRI 140
Plant Sanftation: ol s e s 118
Plant Visits. b e e A B . D
Palitical Lconom\ e Tt ks
Political and Secial Prohlcm‘% e 187!
Power Laboratory . Tt IS0
Power Plant Design. gt}
Power Stations and Distributing Sys-

tems. A kg oo b din A d e d 110
Precision of Measurements. . 119
Precision of Measurements and lhcsn

L e s S RO Gk von 122
Pmductmn Methods . . . e B

Principles of Biology and Heredity ... 140
Problems of the Chemical Engineer , . 124
Professional Relations
Propeller Design.

Proximate Technical Analysis, ... ... 98
PO OO e 4y et R o e arieY sy 137
Public Health Administration. ....... 118
Public Health Lnlaomtorv Methods . . 117
Public Health Surveys. .......... . 118
Public Service (‘omp.uu . 110
Public Speaking. ... .. . 139
Public Utility Practice..... e L LLRL TR
Qualitative Analysis. ...vvoinseess {)(}. 07
8u'1htm1\'e Analysis of Rare Metals. . 97

uantitative Analysis. . ........ci000 a7
Quantum Theory. ... iuieeiiaaeeis 145
Railway Design..... TS GO AT 66

Raoilway Drafting. .. coovvvivievinns 6
Railway Engineering. , 1
Railway Fieldwork .
Ruilway and H:glmnv Enp,meermg 65
Recent Developments in Org.mm
()13 1b1 2R o B S R s

Recent D«.velopmenh in Science. 1056
Refrigeration .
Reinforcerd Concrete Drsngn ..... 68, 76
Report Writing 135
Ry o L e N s et e 105, 126
Research  Conferences in  Organic
OISV 11 s hts i st 106
Research Conferences in I’hysml
Chemistry . iy NI 05
Research Cu:\ference‘-‘. ..... 126

Research in Applied LlELlTl‘lChelnlStry 121
Research in Electricity and I‘lagnehsm 121
Research in Electr schemistry 1
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