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CALENDAR FOR ACADEMIC YEAR 1927-1928

Entrance Examipations at Technology Begin
College Year Begins (First Term Registration Day)
Christmas Vacation v :

Last Exercise, First Term

Midyear Examination Period

Second Term Begins (Registration D: n)
Spring Recess . : :

Last Exercise, Fourth ‘1 ear .

Fourth Year Examinations Begin

Last Exercise, Second Term

Annual Examinations Begin
Commencement Day

Examinations, College Entrance l'.\um i ||nm I 0f ud

Summer Session Begins

1927
Sept. 14
Sept, 26
Dec. 23-Jan. 2

1928
Jan. 21
Jan, 23-Feb. 4
Feb. 6
April 18-22
Muay 23
May 25
May 26
May 28
June 6
June 18-28
June 11

CALENDAR FOR ACADEMIC YEAR 1928-1929

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

Last Exercise, First Term .

Midyear Examination Period

Second Term Begins (H(-gistrutinn Day)
Spring Recess

Last Exercise, Fourth \ ear

Fourth Year Examinations Begin

Last Exercise, Second Term

Annual Examinations Begin
Commencement Day .

Cxaminations, College Entrance Fxamin: mon Iiu.ml .

Summer Session Beging

o

1928
Sept. 12
Sept. 24
Dec, 22-Jan. 1

1929
Jan, 19
Jan, 21-Feb, 2
Feb. 4
April 17-21
May 22
May 24
May 25
May 27
June 4
June 17-22
June 10
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Evererr Morss Henry Apams Momnss
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PrEsiDENT AND TREASURER, er-afficiis

ZowiN SipLey WeBsTER GERARD Swore Evmu TnoMson
Francis Russenn Hart CrarLEs Tnomas Main
Life Members
Howarp Apams CaArson Howarp Ernior
Francis HeExry WiLLiams Epwin SipLey WensTER
SamuEL Morse Ferron PierRE SAMUEL puPonT
Groree WiGGLESWORTH Frank Antnur VANDERLIP
Joun RirLey FREEMAN Ortro HeEnmany Kann
Apsorr LAwreENcE LowELL Crarres HaypeEx
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Francis WricnT Fasrawn
Term Members

Term expires June, 1927 Term expires June, 1929
Lesrer Durann GARDNER GronrgE L. GILMORE
Frang WiLriam LovEroy Morgris KNowLEs
WirLiam Cuarman Porren Reprierp Proctor

Term expires June, 1928 Term expires June, 1930
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Dr. Payson Smirn, Commissioner of Education

‘Address correspondence to Massachusetts Institute of Technology.
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OFFICERS OF ADMINISTRATION

President
SamueEL WESLEY StratTox, D.ENna., D.Sc., LL.D., Pn.D.

Business Administration

Horace Sayrorp Forp Bursar
Deupert LEoN RuiNp Assistant Bursar
Artnur Crarke Muncner, S.B. Manager of the Division of Laboratory Supplies

Josprr CurisMaN MacKinvon, 8.B. Registrar
Georoe Townsenp Werncn, A.B., S.B. Assistant Registrar
Frang Lemuen Crare, S.B. Assistant Regisirar

ALBERT SAMUEL SMITH Superintendent of Buildings and Power
Freperick Giupert HARTWELL Assistant Superintendent of Buildings

Academic Administration

Henny Pave Tavsor, Pu.D., Se.D. Dean of Students
Harorp Epwarn LonbELL Assistant Dean of Students
Harry Manrey Goopwin, Pr.D, Dean of Graduate Students
CuarLes Lapp Norrown, 8.B. Director Division of Industrial Cobperation and Research
WiLLiaM NaTHANAEL SEAVER, A.B. Librarian
Bertna Preston Truri, AB. Assistant Librarian
Georae W. Monsg, M.D,, F.A.C.S. Medical Director
Louis Warp Crokg, M.D. Assistant Medical Director
Warrace Magon Ross, S.B. In charge of Student Employment and Lodging

(Technology Christian Association)
Heads of Departments and Professional Courses

Aeronautical Engineering Epwanrp Peanson Wanner, A B, S.M.
Architectural Engineering Wiiniam Hexry Lawrexcr, S.B.
Architecture Wirniam Emerson, AB.

Biology and Public Health SamueL Cate Prescorr, Sc.D.
Building Construction Ross Francis Tucker, 5.8,
Chemical Engineering Wanren Kexparn Lewis, Pu.D.
Chemistry Freperick Georee Keves, Pr.D.
Civil and Sanitary Engineering CuarrLeEs MivronN SrorrForp, S.B.
Economies Davis Rien Dewey, Pa.D., LL.D.
Electrical Engincering Ducarp Caren Jackson, S.B., C.E.
Electrochemical Engineering Harry ManLey Goobwin, Pr.D.
English and History Hexny GREENLEAF Prarson, A.B.
Fuel and Gas Engineering Ronert Tromas Hastam, S.B.
General Seience, General Engincering Crarence L. E. Moorg, Pu.D,
Geology Warnemar Linparen, M.E, Sc.D,
German Frang Vogen, AM.

Hygiene Grorge W. Morsg, M.D,, F.ACS,
Mathematics Harry Warrer TyrLer, Pu.D.
Mechanical Engineering Epwarp Furser MiLLer, Sc.D.
Military Seience HaroLp Epwarp CLOKE

Mining and Metallurgy WiLriam Srexcer Huroninson, 8.8,
Naval Architecture and Marine Engincering James RoperTsoN Jack

Naval Construction WirLLiam Hoveaarp

Physics CuarrLEs Lapp Norrow, S.B.
Remance Languages Erngst Ferix Lancrey, Pu.D.




OFFICERS OF INSTRUCTION

Samuern W, Stratron, D.Ena.,, D.Sc., LL.D., Pa.D., President
Cuares M. Srorrorn, S.B., Chairman of the Faculty
ALLyne L. Merrmr, 8.B., Secretary of the Faculty
James L. Tryown, LL.B., Pu.D., Assistant to the Secretary of the Faculty

MEMBERS OF INSTRUCTING STAFF

Members of Faculty Emeriti

GrorcE A. Osporng, S.B. CeciL H. Peanony, Exa.D,
Ronert H. Ricuarps, LL.D. Avrrep E. Burrox, Sc.D,
Gaerano Lanza, MLE. Dwicar Porter, Pa.B.

Members of Faculty Retired

Perer Scnwams, S.B. Tromas E. Porg, A M.
C, I'rancis AuLew, S5, Henry Fay, Pa.D., Sc.D.

AERONAUTICAL ENGINEERING

Epwarp Pearson Wanner, A.B., S.M. Cuarues Huen Cuarrizip, S.M.
(Absent) Associate Professor of Aeronautics
Professor of Aeronautical Engineering

In charge of the Course Wiruiam Goss Brownw, S.M.

Assistant Professor of Aeronautics
Cuarres Faverre Tavror, M. K.
Associate Professor
Instructors
Mac Suort, S.M. Lewis Moraan Porrer, M.S., M.E.

Research Associates

WarLter Frank Eape Joun Raymonp MArRkmAM
SuarsweLL Ober, 5.8,

ARCHITECTURE
(Including the Division of Drawing)
WitLiam Emerson, A.B. Joux Osporse Suvmyer, A B.
Professor of Architecture Professor of History
In charge of the Department Hanny Wentwortn GAroner, S.B.
In charge of General Studies Professor of Architectural Design

Jacques Carnu, Arcarreere D.P.G.,
Piremizr Grann Prix pe Rome
Professor of Arehitectural Design

Wirnian Hexry Lawrexce, S.B.
Professor of Architectural Engincering
In charge of Architeetural Engincering
and the Division of Drawing WitLiam Ferron Brows

Professor of Frechand Drawing
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Special Lecturers

C. Howarp Warger, AE.B,
Philosophy of Architecture
History of Renaissance Art

Erior Tnwing Purvam, A.B.
Architectural History

Tromas Apams

Town Planning

WiLLiam F. Jenricg, B.S., C.E,
Estimating

Jonan Serma LArseN

Modelling

Instructors

ALEXANDER STOobDDARD JENNEY
Pavr WiLarp Norton, A.B,, 5.8,
Frang Joun Rominson, 8.B.
NewsoN Cnauncy Chase

Wirriam Vavewan Casm, M. Arch.
J. Moxror Hewrerr, A.B.
HerpeErt LYNES BEcEWITH, 5.1,
Jonx Evy Burcmarn, 2d, S.M.

Research Associate
Wittiam Reeen Puew, M.S, AR,

Assistants

Ipa Dayron LoriNa

Wirriam Hexry Josern KeEnnepy, A,

DIVISION OF DRAWING

Wirniam Heney Lawrescos, 8.1,
Prafessor of Arehitectural Engincering
In charge of the Division

Frvin Kexison, S.B.

Assoeiate Professor of Drawing and
Descriptive Geometry

Harry Cyrus Bravney, S.B.
Associate Professor of Drawing and
Descriptive Geometry

Arraur Linpsay Gooonricn, S.B.
Assoeiale Professor of Drawing and
Deseriptive Geomelry

SternEN Avec Breep, S.B.
Assistant Professor of Drawing and
Deseriptive Geometry

Instructors

Cnarres Hmn Roe Manie
Warrer Carn Engrunann, S.B.

CuarrLes Marroew Cuori, S.B.
EarLe Francis Warrs, A M., S.B.

BIOLOGY AND PUBLIC HEALTH

SamueL Care Prescorr, Sc.D.
Professor of Industrial Biology
In charge of the Department

Roperr Payne Bigerow, Pu.D,
Professor of Zoslogy and Parasitology

Cram Erssere Turser, AM., C.P.I.

Associate Professor uf Hinfuyy and
Public Health

Jon~ Wymovn MivLer Bunker, Pa.D.
Associate Professor of Biochemistry and
Physiology

Murray Pumie Horwoon, Pu.DD.

Assistant Professor of Biology and Publie
Health

Francis Hervey Srack, M.D,
Assistant Professor of Public Health
Laboratory Methods
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Special Lecturers

Winciam Lyman Usperwoop
Industrial Biology

VErANUs Anva Mooug, M.D., D.Sc.
Meat Inspection

James Auver Tonwy, M5, LL.IB.
Sanitary Law

Davio L. Benoing, M.D,
Fisheries Problems

Evpwin H. Prack, M.D.
Communicable Disease Control

Tnomas I, Kexney, M.D,
Public Health Administration

Roperr Srure Weston, S.B., AL
Public Health Engincering

Burr Ransom Rickarps, S.B.
Public Health Publicity

Cnarnes Francis Horaw, S.B.
Industrial Hygiene

Instructors

Pumip Lawrence Riney, S.B.

BerNArRD Emerson Procror, Pu.D.

Research Associate
Epmunp Gustave Eric Axperson, AM.

Assistants

Cuantes Hesry Brake, S.B.

Rienzt BeLcner Parkegr, 5.1,

BUILDING CONSTRUCTION
Ross Francis Tucker, S.B.
Professor of Building Construction. In charge of the Course.

CHEMICAL ENGINEERING

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

Warren Kexpaon Lewrs, Pu.D.
Professor of Chemical Engineering
In charge of the Department

RoperT Tromas Hasram, 5.B.
Professor of Chemical Engineering
Director of the School of Chemical Engi-
neering Practice
Director of the Research Laboratory of

 Applied Chemistry
In charge of the Course in Fuel and Gas
Engineering

Wirniam Honrz Warker, Pu.D., Exc.D,
Non-Resident Professor of Chemical En-

gineering

Wittiam Hexry McApams, S.M.
Associate Professor of Chemical Engi-

neering

Crark Swove Ropinson, S.M,
A:f.\‘qf‘.!lﬂfe Professor of Chemical Engi-
neering

WirLtam Parrick Ryan, S.B.
Assistant Professor of Chemical Engi-
neering
Dircetor of the Buffalo Station of the
School of Chemical Engincering Practice

Haroun Curistian Wepen, 8.3,
Assistant Professor of Chemieal Engi-
neering
Dircctor of the Boston Station of the
School of Chemical Engincering Practice

Gronrae Linpenpure Crank, Pu.D.
Assistant Professor of Chemical Engi-
neering

Ronert Price Russern, AB., S.M,
Assistant Professor of Chemical Engi-

neering
Assistant Dircetor, Research Laboratory
of Applied Chemistry
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Instructors
Freperice Winpes Apams, S. M, Ropert Lamrp Turner, S.M.
Research Associates
GARrLAND Hape Barr Davis, A.B, SM. Oscar Frenerick Nerrzre, Pa.D,

Hexry Oarey Forrest, S.M. Hexry DayroNn Wilpg, Jr., M.S.

Per Keyser Frovicn, Sc.D. Marion WiLrarp Boyer, S.M.

Rosert HoLLENBECK ABORN, Sc.D. Hexry Jonn MacMionan, S.B.

Artnur Ernpst KUNBERGER Anranaym Wurre, S.B.

Horace Hanson Lacerrusca, M.S. Hoyr Crarge Horrer, B.A., S.M,
Assistants

Lesuie Bartuerr Braca, 8.1, Karn Turonor Niusson, C.E., S.M,

Ke Cnuxa Cuana, S.M. Warter GrorGE ScHARMANN, S.M.

Wirniam Tueker Dixon, S.M, Davin Avvax Suerarp, S.B.

Research Assistants

WiLtarp Carnron Aspuny, S.B. Georer Rincrey MeDaxier, S.B.
James HarriNgtoN Bovp, Jr, S.M. IrviN LupcaTe MurraY, S.M.
Eryer Worrtnineron Bruemasn, SSM.  Dwigar Copury Omis, B.Ci E.
CaarLes Mimiwron Coorkr, S.B. Joserr Kastne Ronerrs, B.S.
Winniam Excs, AB. Brunxo Emin Rormnen, 8.8,

Ea1 Vicror Fasce, A.B. Cuanrres Miuron Ssmith, Jr,, B.S.
Kenyeran Ruboren Freen, B.S. Vicror Cravpk Smira, 8.M.
Epwix Joun Gonr, S.B. Erxesr Tauvcn, B.S.

Tarovore Josern Norsert Husnuch, B.S. Avpey Harry Warrr, S.M.
Aviepis Meukon Kazazian, A.B. Tromas Epwann Warren, M.S,
Canrsten Lyna, Die Ina. Perer Joux Wriezevicn, B.S,

Staff of the Stations of the School of Chemical Engineering Practice

Bangor..........ess Freperick WiLpeEs Apams, S.M., Director

Crarves WentworTn Ricuai s, 8.B., Assistant Director
BOROD. 5o e HaroLp Crristian Weser, S.B., Director
Buffalo............. WiLniam Patrick Ryaw, S.B., Director

Winriam Tuocker Dixon, S.M., Assistant Director
Canrsren Lyna, DieIna., Rescarch Assistant
Bayonne........... Joun Teusner McCoy, 8.M. In charge of Station.

CHEMISTRY

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

Freperick Georer Keyes, Pu.D. Hexry Pavn Tavsor, Pu.D., Sc.D.
Professor of Physteo-Chemical Research Professor of Inorganie Chemistry
In charge of the Department Dean of Students

Director of the Research Labaratory of  Avcustus Hermax Ginu, Pr.D., Sc.It.
Physical Chemistry Professor of Technical Chemical Analysis
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James Frack Norwis, Pu.D.
Professor of Organic Chemistry
In charge of Graduate Students in Chem-
istry
Director of the Research Laboratory of
Organie Chemistry

Hexry Moxsouvra Ssiru, Pu.D.
Professor of Inorganic Chemistry

Mires Stanpisa Suerriy, Pa.D,
Professar of Theoretical Chemistry

RoperT SeEaton W nniams, Pu.D.
Professor of Analytical Chemistry and
Metallography

SamueL Parsons MuLLikes, Pu.D.
Professor of Organie Chemistry

Wirris Rooney Warrsey, Pu.D,
Non-Resident Professor of Chemical
Research

Avrneus Grant Woobnman, 8.1,
Associate Professor of the Chemistry of
Foods

Arruunr Avrinoszo Brancaarp, Pr.D,
Associate Professor of Inorganic Chem-
islry

Wirttam Tromas Harw, 5.B.
Associate Professor of Analytical Chem-
istry

Fpwarp MueLLer, Pu.D,
Associale Professor of Inorganie Chem-
istry

Tosern Wanrren Preran, S.B.
Assoetate Professor of Inorganic Chem-
istry

Earn Bowsman Mivvarn, Pu.D.
Associate Professor of Theoretival Chem-
isiry
Assistant Durector, Division of Industrial
(‘odperation and Research

Leicester Forsyrn Haminron, S.B.
Associate Professor of Analytical Chems
istry

Texsey Lomsarp Davis, Pu.D.
Associate Professor of Organie Chemistry

Louis Jous Giureseie, Pu.D,
Associate Professor of Physico-Chemical
Research

Warrer Cecin Scnums, Pr.D.
Associate Professor of Inorganic Chem-
tstry

GeorGeE Scarcaarp, Pr.D.
Associate Professor of Physical Chem-
1stry

James AnexanpEr Bearrie, Pu.D.
Assistant Professor of Physivo-Chemical
Research

Vicror Ouver Homersera, S.B.
Assistant Professor of Metallography

Avery Apriax Morron, Pu.D.
Assistant Professor of Organie Chemical
Research

Instructors

CuarLes MontGoMERY WaREnAaM, S.B.
StepueN GERsnoMm Simrson, S.B.
Tuomas Parm Pirre, AB.

Raver CrmLinawortn Younag, M.A.
Manrtey McDonarp Winbsor, M.S.
Jean Precarn, Se.D,

Hexry WeepeNn Usperwoon, Jr.,, Pu.D. Herserr Axtnony Huntsinger, B.S.

Ropertr Warkoys Mitcnenn, S.M.
Witniam Raymonp Bexper, AM.
Erxest Hamun Hunrress, S.B.

GeonrGge GLovER MAarvin, S.B.
GeEr#ARD Digrricusoxn, Pu.D.
Artaur CrEsswELL, M.S,
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Research Associates

Leignron Brukrton Ssitha, Pu.D.
Evt Lunrig, Pu.D,
Avery ALLen Asmpown, Pu.D.

Turonore SnepLovery, Pu.D.
Frank Cortese, Pn.D.
Cuarres Kinverl LaAwrence, A.B, S.M.

Assistants

Eveene Avaustos Cuasg, S.B.
Ivan Spavnping Crirr, B.A,
Chanres Ewinvg CoLe

Fren Enersone, A.B,

Esuerre Farr Izarp, B.A, M.S.
PavL Tueron Jones, A M.

L. ererr Lester Kocumany, S.M.
Jose Warpemar Louprier, B.S,

SrewarT Brinee Lucg, S.B.
WitLiam Earn Messer, 8.1,
Jamps Wesrton Prarr, S.B.
Rocer ALLEN Rust

Joun WiLLmanTn SeanrLes, 8.3,
WiLniam HEnry Stram, Ju., M.S,
ReEGiNaLD Lesuie WakeMAN, S.B.

Research Assistants

Norman BoverLn CArRTER

James Kexpann TrorNTON

Cuarrorte Temeesr Perry, Pu.B, SM. Kirnerine Praris Savisnury, B.A.

CIVIL AND SANITARY ENGINEERING

Cuannes Minron Srorrornp, S.8.
Hayward Professor of Civdl Engineering
In charge of the Department

Arruur Gramam Ropnins, S.B.
Professor of Topographical ! ngineering

Cuantes Braney Breep, S.B.
Professor of Railway and Highway Engi-
neering

Harorp Kinsrern Banrrows, S.B.
Professor of Hydraulic Engineering

Grorce Epmonp Russerr, S.B.
Professor of Hydraulics

Gronge LEonarp Hossmenr
Professor of Geodesy

Ricnarp Gaines Tyoer, C.E., S.1B.
Prafessor of Sunitary Engineering

Joun Warpwern Howann, S.B. (Absent)
Associate Professor of Topographical En-
gineering

Joux Brazer Bancock, 8p, S.B.

Associate Professor of Railway and High-
way Engineering

HavLe Surneruanp, A.B., S.B. (Absent)
Associate Professor of Structural Engi-
neering

Crarnes Terzacnr, Dr.INa,
Associate Professor of Foundation Engi-
neering

Warrer Maxwers Firg, S.M.
Assistant Professor of Civil Engineering

Special Lecturer
JonN Josera Harry, S.B. Structural Engineering

Instructors

Wirniam Axprew Liopery, S.B.
Eveene MiraneLLi, S.B.
Kennern Cass Revnonos, S.M.

Joun Donarp Mirsch, S.B.
ALexanper Jamisson Bowe, S.B.
Josern Smirney NEwenn, B.S., S.B.
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Assistants
ArnLeN Locnueap Conn, 8.B. Epwarp Suater Smiery, S.B.
Ernest NaroLron Gerorre, S.B. Jonx Benson WiLsur, S.B.

Research Assistant
. GrenNoN Ginroy, S.B,

ECONOMICS AND STATISTICS

Davis Ricn Dewey, Pu.D., LL.D. Martin Josern SHUGRUE, A.B.
Professor of Political Economy and Assoctate Professor of Political Economy
Statistics Ernwin Haskenn Scnenn, S.B.

In charge of the Department Associate Professor of Business Manage-
In charge of the course in Engineering ment
Administration WiLLarp EvpripgeE FREELAND

Carrorr Warren Doten, Pu.B,, AM, Assistant Professor of Marketing

Professor of Political Economy Artaur Warren Hansow, AM.,
M.B.A.

2V'Loyp Ermer Armstrong, AM,

Assistant Professor of Accounting
Professor of Political Economy

Karu DicksoNn Fernstrom, S.B.

Donawp SgeeLe Tocker, Pu.D. Assistant Professor of Business Manage=
Professor of Political Economy ment

Sp=cial Lecturer

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

Instructors

Ovuin Inaranam, Pu. B, A M. Apranam Groree SiLverman, AM.
Assistants

MarioN CooreEr GrLeery, A.M. Howarp Humpurey, S.B.

Jonn Harvey Wines, S.B.

Research Assistant
Harorp Hazen Taurrsy, A.B.,, M.B.A.

ELECTRICAL ENGINEERING

Ducarp Cares Jackson, B.S., CE. Vannevar Busn, M.S,, Exa.D.
Professor of Electric Power Production Professor of Electric Power Transmission
and Distribution

In charge of the Department WitLiam Henry Tmvsie, AB.

Professor of Electrical Engineering and

FRANE .Aws, S.B. § !
& Asruvn Laws, 5.8 Industrial Practice

Professor of Electrical Measurements
Rarre Besmieaux Lawrence, S.B. HersERT Briston Dwieur, D.Sc.
Professor of Electrical Machinery Professor of Electrical Machinery
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ELECTRICAL ENGINEERING (Continued)

Evmu Tromsoxn, Pu.D., Sc.D.
Non-Resident  Professor of Applied
Electricity

Warbo Vinron Lyoxn, S.B.

Associate Professor of Eleetrical Ma-
chinery

Raven Gorron Hupson, S.B.

Associate Professor of Electrical Engi-
neering

Josern WarreN Barker, S.M.
Associate Professor of Electrical Engi-
neering

Orro Gustav CoLsrornsen Danr, S, M.
Associate Professor of Eleetric Power
T'ransmission

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

Epwarp LinpLey Bowres, SM,
Assistant Professor of Electrical Com-
munication

Currrorp Earn Laxsm, S.B,

Assistant Professor of Electrical Measure-
ments

Arsion Rovar Woon, S.M.

Assistant Professor of Eleetrie Power
Transmission and Distribution

Lours Frang Woobrurr, S.0M.

Assistant Professor of LElecirie Power
Transmission

Instructors

Erxest GrorcE Bancrarz, S.M.

Arrinur Lircuriernp Russern, S.B.

Jay Bavssaven, S.M.

Murray Frang Ganoner, S.M.

Hexny Mivton Lange, S.B.

Kanrn Levaxo Winpes, S M.

PuiLie Laneoon Arcer, S.M.
(Non-Resident)

James Kmrony Craree, S M.

Greason Witnis Kenrick, S.M.

Aram Bovasan, EE.
(Non-Resident)

GEORGE HARRY ARrArakis, S.M.

Lyman Miner Dawes, S.B.

Jases Lovern Extwistim, S.M.

Ricuarn Henry Fraziegr, S.B.

Wittiam Grenpinying, S.B.

Arrnur Fenwick Morasn, S.B.

Pavr Troman Rumsey, B.S.

Ovinp WarLrace Esusach, E.E., M.S.
(Non-Resident)

Ernst Apovrn GuiLLesmiv, Pa.D.

HaroLp Locke Hazes, S.B.

Panry H. Moow, S.B.

Artour Lee Samuer, S.M.

Orro Warrace Wavrrer, A.B., B.S.

Rosert Exnest Quinvaxn, B.S.

Assistants

Lroyp Artiur Binananm, B.E.E.
Ronerr Roparick Brows, B.S.
Cuaries Vicror BonLes, B.S, E.E.
Currrorn Kucess Hentz

Curator of Apparatus

James Epwarp Muruican, B.S,
Avsrin SisLey Noroross, B.S.
Crester PerEnson, S.B.

Groree Herserr Rockwoon, Ji., B.S,
Harry Ervior Tuomas, S.M.
Harorp WinLiams Wasusurn, B.S.

Research Assistants

Samuel Hawks Cavpwers, S M.
Leranp Kingspury Frankem, S.B.
Raymonn Arraur Hupsow, S.B.
Frank Grece Keag, EE,

Gonrpon Gwynye MaciNTOSH
Jack FieLp Parsons, S.B,
HeNnry Snore, M.S.

CuarLeEs Epwarp Sxow, S.B.
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ENGLISH AND HISTORY

Hengy Grepsvear Pearson, A.B. Ronert EmMmons Roarrs, A.M.
Professor of English Associate Professor of English
In charge of the Department Winwanrp Prescorr, A.M.
Ancner Tyier RoniNson, A.M. Assistant Professor of English
Professor of English WiLiiam Axperson Crossy, A.M.
In charge of the courses in History Assistant Professor of English
Henry Larmnver Spaver, AM. PexrieLp Roperrs, A.M.
Associate Professor of English Assistant Professor of English
Instructors
Martnew Ricmarp Corrrnorsg, A.B.  Sewarp Wriant Livermore, B.A., Ep.M.
Dean Marrison Fonier, A.B. Bruce Maominiax Bigerow, Pr.B.
Joun Strong Newnerry, MLA. Marcorm Ancus MacDurrie, S.B.
Warrter Wasninaron Jamison, A.M, Fornest Fay Lance, S.B.
Ricaanp Groree Woon, A.M. Doxarp Srorrs Bripaman, AB.

Wirriam Cuace GREENE, Jr., Pr.B., B.A.

FUEL AND GAS ENGINEERING

Rosert Tromas Hasram, S.B. Joun Tuomas Warp, A.M.
Professor of Chemical Engineering Assistant Professor of Chemieal Engi-
Director of the School of Chemical Engi- neering

neering Practice
Director of the Research Laboratory of
Apglied Chemistry
In enarge of the Course
Instructor

Joan Trunner McCoy, S M.

Research Assistant
Tueobore Aveust ManGeLsporr, 5.B.

GEOLOGY
Warpemar Linpgren, M.E., Sc.D. Hervey Woonnurs Snmer, Pu.D.,
William Barton Rogers Professor of Sc.D.
Economie Geology Prafessor of Paleontology

In charge of the Department Joseen Linconx Grunson, M.A,, Sc.D.

Assistant Professor of Mineralogy
Special Lecturers

JoseEra A. CUSIMAN WiLriam Francis Jones
Micropaleontology Petroleum Geology
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Instructors

Harry Cyrin Boypenn, Sc.D,

Wavrrer Harry Newnouvse, Pur.D.

Henry CrciL GusNing, B.A,, S.M.

Asgistants

MarmiN JuLian Bueraer, S.1.

Wouiam Henry Canvanan, S.B.

GERMAN

Frang Vocen, AM.
Prafessor of German
In charge of the Department

HerMman Rupvorrn KurrenMeyYer, Pu.D,
Assoctate Professor of German

HYGIENE

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

Hexny Pavn Tawsor, Pn.D., Sc.D.
Dean of Students

Loumis Warp Crokp, M.D.
Assistant Medical Director

Bexsamin Ernest Sisrey, M.D.
Assistant

Henry Patrick McCartiy
Director of Physical Training

HaroLp Doncan MorgriLL
Student Assistant

MATHEMATICS

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

Dana Prescorr Barrierr, S.B.
Professor of Mathematics

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

Freperick Haronp Bamey, A.M.
Professor of Mathematics

Crarence Lemuen Evisna Moore,
Pu.D.

Professor of Mathematics

Research Adviser for Mathematics

In charge of Course IX

Naraax Ricaarp Grorar, AM.
Associate Professor of Mathematics

Lreonarp Macruper Passano, A.B.
Associate Professor of Mathematics

Hexey Bayarp Priues, Pr.D.
Associate Professor of Mathematics

Frank Laveeny Hrrencock, Pa.D.
Associate Professor of Mathematics

Grorce Rurneper, Pr.D.
Assistant Professor f Mathematics

Norsert Wiener, Prn.D.
Assistant Prafessor of Mathematics

Puruie Frangnin, Pa.D.
Assistant Professor of Mathematica

Special Lecturer
Digg Jan Struik, Dr.MaTh.

Instructors

Raymonp Donarp Doucrass, M.A.
Samuen Demitry ZerpiN, Pu.D.

Lerine HaLr Rice, A.B.
CunarveEs HeENrRY VEpse, M.S.
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MECHANICAL ENGINEERING

Epwanp Furner Minuer, Sc.D.
Professor of Steam Engineering
In charge of the Department
Director of Engineering Laloratories
Head of Ordnance School of Application
Dean of Army Students

Avtyne Litenrienp Megrriiy, S.B.
Professor of Mechanism
Secretary of the Faculty

CrarLes Ebwarp Furner, S.B,
Professor of Theoretical and Applied
Mechanies

Wirtiam Arkinson Jonssron, S.B.
Professor of Theoretical and Applicd
Mechanies

Cuarres Francis Park, S.B.
Prafessor of Mechanism
Director of the Mechanical Laboratories
Director of the Lowell Institute School

GeonGge Barrnoromew Haven, 5.1,
Professor of Machine Design 3

Joserr Cains Rivey, S.B,
Professor of Heat Engineering

Crartes Winniam Berry, S.B.
Prafessor of Heat Engineering

Harrison WasanurnN Haywarp, 8.8,
Professor of Materials of Engineering
Asasistant Director, Division of
Industrial Cobperation and Research

Treopore Howarp Tarr, S.B,
Associate Professor of Heat Engineering

Lawnence Sovrnwiek Ssurn, S.B,
Associate Praofessor of Theoretical and
Applied Mechanics

Groree Wricnr Swerr, S.B,

Assaciate Professor of Machine Design

Warrer Herman James, S.13.

Assoctate Professor of Mechanieal Engi-
neering Drawing

Apvisox Francis Howves, S.B.
Assoctate Professor of Applied Mechanics

Roperr Hexny Samrrs, M.S.

Assocate Professor of Machine Con-
struction

Farve BuckiNGnam
Associate Professor of Engincering
Standards and Measurements

Jesse Junninas Fames, S,

Associate  Professor of Erperimental
Engineering

Dean Anner Favres, 5.B.

Assoctate Professor of Automotive Engi-
neering

Tuomas Smiru, B.S., M.E,

Asstistant Professor of Mechanism

Invinag Hexry Cowprey, S.B.
Assistant Professor of Testing Materials

Dean Peasopny, Jr,, S.B.

Assistant Professor of Applied Mechanics

Wirniam Henry Jones, S.B.
Assistant Professor of Experimental En-
gineering

Mryrony WiLkinson Do, 8.B.
Assistant Professor of Mechanism

Special Lecturers

Roserr Louvis Browng, B.S.
Thermit Welding
Frep Davis
Electrie Are Welding
GECRGE JAEGER
Oxy-Acetylene Welding
Currorp Loring Muzzey, S.B.
Production

WiLLtan Tavror Oser
Electric Butt and Spot , lding

Lewis Danien Srexce
Automatie Machinery

Harorp LEMoyne Van Keuriy, BS
M easuring with Light W aves
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Instructors

James Ricoarp LAMBIRTH

CuaarLes Evererr LiTTLEFIELD
Roy Gisson Burnuam, S.B,
Jeremian Francis O'NEmu

Raren Guy Apams, 5.B.

Artnur BrowN Encrism

Craupe Huen CLARK

Artuur Lawrence Townsenp, S.B,
James Horr, 5.B.

CarL Louis Svenson, S.B.

Iaor NicnoLas ZavariNg, S.M.
Rosert Burrenrienp CHENEY
GrorcE Howarp Harpy

ArLpeErT BExoN1 Avsos, S.B. (Absent)
BIRTHRAM SHEPPARD

Epwarp Roninson Scawarz, S.B.
Jonn HarvEY ZIMMERMAN, S.M.
Hierserr Carnron Moorg, S.B.
Davip DiNgEL Jaconus, M.E.
ArcuiBaLp McKecanig, Jg.

Assistants

NicHOLAS NICHOLAS ALEXANDROFF,
M.E., M.S.

Frrix Barpacn, Dir.Ina,

RoperT Gorruies EscHMANN

Errsworta Seencer Gray, S.B.

Ricnarp Cornerivs HopGes

Axprew Wyrnes LAwsoN

Marg WiLniam Lisney

NuiL Borner MacLAren, S.B.

Francis WinpieELp Perking, Constructor
of Apparatus

Herpert Dyer Swirt, S.B.

MorToN CARTER SWIFT

ArtrUR Francis Unnerwoon, S.B.

MILITARY SCIENCE AND TACTICS

HaroLp Epwarp Crokn
Colonel, Coast Artillery Corps
Professor of Military Science and T'actics
In charge of the Department

Sypxey Smirn WinsLow, M.S.
Major, Coast Artillery Corps, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Coast Artillery Unit

CreveELAND Hint BanprOLTZ
Major, Ordnance Department, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Ordnance Unit

Lewis Epwarp Goobikr, Jr., B.S,
.\injur. 1. S. A., Retired
Assistant Professor of Military Science
and Tactics
Executive Officer

Tromas PriLLies
Captain, Chemical Warfare Service,
D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Chemical Warfare Unit

HaroLp LEwis Miuan
1st Lieutenant, Signal Corps, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Signal Corps Unit

Grorrrey Maurice O'Conners, A.B.
1st Lieutenant, Coast Artillery Corps,
D.O.L.

Assistant Professor of Military Science
and Tactics
With Coast Artillery Unit

AxprrsoN Trnomas Winrniam Moore
1st Lieutenant, Corps of Engineers,
D.O.L.

Assistant Professor of Military Science
and Tactics
In charge of Engineer Unit
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Ermer Ertswortn BArRNES Marg Ruey Woobwarp
1st Lieutenant, Corps of Engineers, 1st Lieutenant, Air Corps, D.O.L.
D.O.L. Assistant Professor of Military Seience
Assistant Professor of Military Science and Tactics
and Tactics In charge of Air Corps Unit
With Engineer Unit
Instructors
Wittiam Winginson RoseErTsoN Avexanper Hormes
1st Sergeant, D.E.M.L. Staff Sergeant, D.E.M.L.
Coast Artillery Corps Coast Artillery Corps

Samuen Leroy Frey
Sergeant, D.E.M.L.
Chemical Warfare Service

Avrrep Froyp Truax
Technical Sergeant, D.J5.M.L.
Signal Corps

Joan Burke FI1TZGERALD

Houmer Josern DuNcaN Armorer
Staff Sergeant, D.E.M.L. Sergeant, D.E.M.L.
Corps of Engineers Coast Artillery Corps

MINING AND METALLURGY

Wirtiam Seencer Hurcninson, S.B. Canne Resp Haywarp, 5.B.
Professor of Mining Associate Professor of Metallurgy
In charge of the Department

Georer Bookrr Warernouse, Pu.D, Epwarp Evererr Buane, S.B.
Professor of Metallurgy Associate Professor of Mining Engi-
In charge of the Option in Metallurgy neering and Metallurgy

CuarLes E Locks, S.B. HoracE Trare Many, Sc.D.
Associate Professor of Mining Engineer- Associate Professor of Petroleum Engi-
ing and Ore Dressing neering

Instructor

Rurus Cook Reep, S.B.

Assistants
Frangnin LeRoy Fosrer, S.B. Bensavin Burrrows TrEMERE, Jr., S.B.
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NAVAL ARCHITECTURE AND MARINE ENGINEERING

JamEs RoBERTSON JACK
Professor of Naval Architecture and
Marine Engineering
In charge of the Department
Director of the Nautical Museum
Dean of Navy Students

Witriam Hovaaarp
Professor of Naval Design and Construc-
tion
In charge of Course X11I-A

Henry Hiram Wnrearon Kurra, S.B.
Associate Professor of Naval Architecture
Grorge Owew, S.B.
Aassociate Professor of Naval Architecture
Lawrence Bovrsron Cuarman, S.B.
Associate Professor of Ship Operation
and Marine Engincering
Evers Burtyer, S.B.
Agssistant Professor of Naval Architecture
and Marine Engineering

Instructor
FreEpErICK ALEXANDER Macoun, S.M.

PHYSICS

(Including Electrochemical Engineering)

Cnarnes Labp Nortow, S.B.
Professor of Industrial Physics
In charge of the Department
Director of the Research Laboratory of
Industrial Physics
Director of Division of Industrial
Cotiperation and Research

Harry ManLEY Goopwin, Pu.D.
Professor of Physies and Elecirochemistry
In charge of the course in Electrochemical
Engineerirg
Dean of Graduate Students

WirLiam Supparps Franguin, Sc.D.
Professor of Physics

WiLniam Jonnson Drisko, S.B.
Prafessor of Physics

NeweLn Cavoweln Pace, S.B.
Professor of Electricity

Mavrice pEKay Tromeson, Pu.D.
Assoeiate Professor of Electrochemistry
Gorpon Barn WiLkzs, S.B.
Associate Professor of Industrial Physics

Artaur Coss Harpy, M.A.
Assistant Professor of Optics and
Photography

WiLLiam Ravmonp Barss, Pa.D.
Assistant Professor of Physics

Max Knosen, Pr.D.
Assistant Professor of Physics

Jonn Torrey Nortow, 5.B.
Asstistant Praofessor of Physics

MANUEL SANDOVAL VALrarta, Sc.D.
Agssistant Professor of Physics

Louvis Henry Young, S.B.
Assistant Professor of Physics

Instructors

Rovarn MerriL Frye, AM.
Francis Weston Sears, S.M.
Rosert Epncar Hobpenoxn, B.S.
Oscar Kennern Bates, S.M.
Donanp CHARLES STOCKBARGER, Sc.D.
Tuomas Harry Frost, S.M.

Naruanier, Herman Frawng, S.B.

WirrLiam Bares GrReEENouGH, Jr., S.B.
(Absent)

Joun Kmparn Paeraw, B.S.

BrrrraM EvGENE WARREN, S. M. (Absent)

Frep Hiram Perriy, S.M.

ALExANDER Loxrey Massey Dinaeg, 8.B. GEorgE Parsons Swirr, S.B.

RusseLt Weaver Conant, S.B.
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Research Associates

Freperick Harwoop Norron, S.B. CyriL StanNLeY Sairh, B.Se., Sc.D.

WiLLiam Paenes Aruis, Sc.D. Freperick WinLiam ConNINGHAM, S.B.

Hans MurLegr, Dip. Ina. Hexry Guinness bE Laszro, Pa.D.

Assistants

Eror Bexson Roserr Burns Morrissey, S.B,
Curalor of Apparatus CarL Gusrav SELIG

LeBaron Carneron Cour, S.B. Constructor of Apparatus

Homer Dvacan, S.B. Ewmer Coarman Wargren, S.B.

Research Assistants
Cuartes Lapp Norrow, Jr., S.B. Arnvorp Frint Tavior, S.B.

ROMANCE LANGUAGES

Ernest Ferix LancLey, Pa.D.
Professor of French
In charge of the Department

instructors
Marc DenkiNcER, A.M. Jaques Hewnri Pruutonnern, AM,

COURSE IN MILITARY ENGINEERING

Committee in Charge of Course
Epwarp Furner MiLer, Sc.D. HaroLp Epwarp CrLogn
Colonel, 0. R. C. Colonel Coast Artillery Corps
Professor of Military Science and Tactics
In charge of the Department of Military
Science

Professor of Steam Engineering

In charge of the Department of Mechan-
ical Engineering

Direclor of Engineering Laboratories
Head of Ordnance Sehool of Application
Dean of Army Students

Vanngvar Busn, M.S.,, Enxa.D.
Lieutenant Commander, U. S. R.
Professor of Electric Power Transmission

DIVISION OF GENERAL STUDIES

Special Lecturers

James Lsey Tryow, LL.B., Pa.D. Hecror H. HoLmes
International Law Business and Patent Law
StEPEEN StMNER TowNSEND Inving C. WHITTEMORE

Director of Choral Musio Psychology
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DIVISION OF
MUNICIPAL AND INDUSTRIAL RESEARCH

WiLriam Avstin Basserr, S.B.
Professor of Municipal and Industrial Research
In charge of the Divigion

DIVISION OF
INDUSTRIAL COOPERATION AND RESEARCH

Crarres Lapp Norton, S.B. Harnison Wasusurn Haywarp, S.B.
Direvtor Assistant Director

Earn Bowman Mivntarp, Pu.D. Raymoxp Percy MiLLer, S.B.
Assistant Director Personnel Manager

STAFF OF THE SCHOOL OF CHEMICAL ENGINEERING PRACTICE
(For details see Department of Chemical Engineering, page 9)

R. T. Hasuam W. T. Dixon
W. P. Ryan J. T. McCoy
H. C. WEBER C. W. Ricuarns

F. W. Apams

STAFF OF THE RESEARCH LABORATORY OF APPLIED CHEMISTRY
(For details see Department of Chemical Engineering, page 9)

R. T. Hasram K. R. Frren

G. L. Crark R. L. HeErsney
R. P. RussELL T. J. N. HussucH
G. H. B. Davis A. M. KazAaziaN
H. O. Forrest A. E. KUNBERGER
P. K. Frovrica C. Lyng

R. H. ABoRrN G. R. McDaxien
E. L. CuaPPELL I. L. Mugrgray

H H. LAGERPUBCH D. C. Ons

0. F. NErrzge J. K. RopERrTs
H. D, WiLps B. E. RoprneLLr
W. C. AsBury C. M. Ssmitn, Jr.
M. W. Boyer V. C. Smitn

H. J. MacMiLLAN E. Tavcn

J. H. Boyv, Jr. A. H. Warrr

E. W. BruaMANN T. E. WARREN

C. M. Coorer A. WHITE

E. V. Fasce P. J. Wiezevicn

STAFF OF THE RESEARCH LABORATORY OF ELECTRICAL ENGINEERING
(For details see Department of Electrical Engineering, page 13)
D, C. JacksoN R. A. Hupson
F. A. Laws F. G. KEar
Y. Busn H. Smore
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STAFF OF RESEARCH LABORATORY OF INDUSTRIAL PHYSICS
(For details see Department of Physics, page 20)

C. L. Norton W. R. Bagss
W. J. Drisko J. T. NorTtoN
N. C. Pace L. H. Youna
G. B. WiLkes 0. K. Bates

STAFF OF THE RESEARCH LABORATORY OF ORGANIC CHEMISTRY
(For details see Department of Chemistry, page 10)

J. F. Nornis A. A, AsHDOWN

S. P. MuLLIKEN H. S. Davis

T. L. Davis Res. Fellow, dAmer. Petroleum Inst.
A. A. Morron J. Piccarp

STAFF OF THE RESEARCH LABORATORY OF PHYSICAL CHEMISTRY
(For details see Department of Chemistry, page 10)

F. G. KeEyes E. Lunie

W. R. Wuirney (Non-Resident) 0. C. BringeMAN, Nat. Res. Fellow
L. J. GiLLESPIE J. K. THoRNTON

J. A, BearTie N. B. CARTER

G. SCATCHARD C. K. LAWRENCE

L. B. Suirs E. L. Skavu, Nai. Res, Fellow

STAFF OF THE AERONAUTICAL RESEARCH LABORATORY
(For details see Course in Aeronautical Engineering, page 7)

E. P. WarnEr W. F. Eape
W. G. Brown J. R. MarknaAM
S. OBer

STAFF OF THE RESEARCH LABORATORY FOR AIRCRAFT ENGINES
C. F. Tavror L. M. PorTER







GENERAL INFORMATION

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

The school consists of the Professional Departments of Civil and
Sanitary Engineering, Mechanical Engineering, Mining and Metallurgy,
Architecture, Chemistry, Electrical Engineering, Biology and Public
Health, Physics, Chemical Engineering, Geology and Naval Architecture
and Marine Engineering; and the Professional Courses in General Science
and Engineering, Mathematics, Engineering Administration, Aeronautical
Engineering, Building Construction, Military Engineering and Fuel and
Gas Engineering. In addition to these are the Departments of English and
History, Economics and Statistics, Mathematics, Military Science, German,
Romance Languages, Hygiene and the Divisions of Drawing, General
Studies, and Municipal and Sanitary Research.

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

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

Historical Sketch, The foundation of the Massachusetts Institute
of Technology was laid in a * Memorial " prepared in 1859 by Professor
William Barton Rogers, and presented, by a Committee, to the Legislature
of the Cornmonwealth of Massachusetts of 1860. In this Memorial * refer-
ence is made to the expected early establishment of a comprehensive
Polytechnic College, furnishing a complete system c¢1 industrial education
supplementary to the general training of other institutions and fitted to
equip its students with every scientific and technical principle applicable
to the industrial pursuits of the age."”

On April 10, 1861, an Act was passed by the General Court of Massa-
chusetts to incorporate The Massachusetts Institute of Technology * for
the purpose of instituting and maintaining a society of arts, a museum
of arts, and a school of industrial science, and aiding generally by suitable

25




20 GENERAL INFORMATION

means the advancement, development and practical application of science
in connection with arts, agricultire, manufactures and commerce."

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

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

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

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

EDUCATIONAL BUILDINGS

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

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

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

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

The Laboratories of Mining Engineering and Metallurgy.

The Laboratories of Chemistry.

The Laboratories of Chemical Engineering.

The Research Laboratories of Physical Chemistry.

The Research Laboratory of Applied Chemistry.

The Laboratories of Electrical Engineering.

The Research Laboratories of Electrical Engineering.

The Laboratories of Biology and Public Health.

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

The Mineralogical and Geological Laboratories.

The Aerodynamic Laboratory.

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

DORMITORIES

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

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

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

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

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

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

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

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

given below:
For a Period of 38 Weeks

TUIEION s siaisinisacins Sl nee $300

Average Fees, . ,v...... Sl 20} ................ $330.00

Undergraduate Dues. ...... 10

T83al: 5 [ Fr e R o e i e e SO I A I R Bl 380.00

RO A el v v e e et s it | ok e s & 240.00

Booksiand Materials. . ..o iovcan dasinanis s s 90.00
£1,040.00

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

LECREATIONAL FACILITIES

The Walker Memorial, built in memory of the late president, General
Francis A. Walker, is the center of the social activities of the Institute.
The building was finished in 1017 at a cost exceeding $500,000 contributed
in part by Alumni,

On the third floor of the building is the gymnasium with lockers and
dressing rooms. There are offices for the various student activities, squash
courts and rooms for hand ball. There are recreation and reading rooms,
an excellent and growing library and on the first floor a large dining hall
with cafeteria service at low prices. In the grill room a table d’hote lunch
is served and other dining rooms are provided for class dinners and dinners
of any Technology organization. In the basement are found bowling alleys
and a billiard room. A matron is in attendance and excellent opportunities
are afforded for the entertainment of guests. Adjacent to this building
are twelve tennis courts; a regulation football field, which is also used for
soccer; and a baseball diamond; a quarter-mile cinder track with a 220-
yard straightaway; and accommodations for the field events.

In order to take care of the needs of the track men for the winter an
out-door board track with a 70-yard straightaway is provided. There is
near the athletic field, another gymnasium with a regulation basket ball
court. Bleachers which will accommodate approximately 400 are built
along one side. In addition there is a movable boxing ring 24 feet square;
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wrestling mats and indoor jumping pits. Also connected with this building
are eight squash courts.

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

UNDERGRADUATE ACTIVITIES

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

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

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

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

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

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

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

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

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

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

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

Voo Doo is Technology's monthly humorous publication.

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

GENERAL REGULATIOMS

Academic Year. Exercises of the Institute begin on the last Monday
in September and end early in June. The calendar appears on page 2.
The exercises of the Institute are omitted on Massachusetts legal holidays,
which are January 1, February 22, April 19, May 30, July 4, Labor Day,
October 12, Thanksgiving Day and December 26.

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

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

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

Any student taking a dependent subject without a clear record in
each required preparatory subject may be required to drop that subject
at any time if his work is unsatisfactory,

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

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

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

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

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

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

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

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

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

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

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

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

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

Students are expected to behave with decorum, to obey the regulations
of the Institute, and to pay due respect to its officers. Conduct inconsistent
with general good order, or persistent neglect of work, or failure to respond
promptly to official notices, may be followed by dismissal. In case the
offense be a less serious one, the student may be placed upon probation.

It is the aim of the Faculty so to administer the discipline of the
school as to maintain a high standard of integrity and a scrupulous regard
for truth, The attempt of any student to present as his own the work of
another, or any work which he has not honestly performed, or to pass
any examination by improper means, is regarded by the Faculty as a most
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serious offense, and renders the offender liable to immediate expulsion.
The aiding and abetting of a student in any dishonesty is also held to be
a grave breach of discipline,

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

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

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

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

FEES, DEPOSITS, PAYMENTS, ETC.

Tuition Fees. The tuition fee for all students pursuing regular
courses in 1927-28 is $300 per year and must be paid in advance as follows:
$150 before the opening of each term, the date and hour to be specified in
the Registration Instructions issued prior to the opening of each term.

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

Beginning September 1928, the tuition fee will be 9400 per year for all
students, which anount will include laboratory fees and undergraduate dues.

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

Other Fees. A charge of $5 is made for each condition or advanced
standing examination taken, and $5 for the removal of each deficiency.

Late Registration Fine. A fine of $5 is imposed for late registration
or late payment of tuition. Students should note that registration is not
complete until tuition fees are paid.

Deposits to Cover Laboratory Fees, Breakage, etc. To cover labora-
tory fees, etc., all students (except men taking Course IV, Option 1,
and officers detailed by United States Army or Navy Department) will
be required to make a deposit, fromn which the fees covering laboratory
courses, chemical and mining breakage, etc., are to be deducted.
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If the total of the fees, breakage, ete., exceeds the amount of this
deposit, an additional amount sufficient to cover this excess must be paid.

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

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

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

1. Al First-Year Men (Except Course IV) .......... $25.00
AL PRy GLaSSTRBMG, il o i o [oiy i i oo et el 50.00
With exceptions as follows:
Civil Engineering, Course L. ... ............. e 25.00
Architectinre; Course TV .. o vieomisisi st aares none
Architectural Engineering, Course IV-A. . ., ... ... 15.00
Engineering Administration, Course XV, Option 1 . 15.00
Engineering Administration, Course XV, Option 2 . 25.00
3. All Special and Unclassified Students. . ........... 50,00

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

See detailed list of laboratory fees.

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

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

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

In the case of female students the dues are $5.00 per year.

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

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

These dues will be expended under the general direction of the Institute
Comrmittee subject to the approval of an Advisory Committee appointed
by the Corporation.
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Subject to modification dues will be apportioned as follows:

R O O e e o e .36
T DT e A e CA R TRy e B 44
L L et e S et ol S 6.80
W allsoriVTam omalia: il 1.00
Department of HLYZIENE o v i et ih e vn s e e 1.00
Reserve and Contingent Fund .. .................. ... .40

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

Special students pay, in geueral, the full fee: but when a few subjects
only are pursued, application f)r reduction may be made to the Bursar.

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

SCHOLARSHIPS, FELLOWSHIPS AND PRIZES

UNDERGRADUATE SCHOLARSHIPS

The Institute holds funds bequeathed or given to it from which under-
graduate scholarships are awarded and for several years, the amount
annually available for this purpose has averaged about $60,000.

It is the policy of the Faculty Committee on Undergraduate Scholar-
ships to apply the available scholarship funds to the assistance of as many
well qualified, needy students as possible by assigning, in general, amounts
less than full tuition. Awards are made, except in a few special instances,
only to students who have completed at least a year of satisfactory work at
the Institute. All students receiving scholarship aid are exempt from pay-
ment of Undergraduate Dues, such dues being paid in their behalf from other
Institute funds,

The facts considered in making assignments are the needs of the
student and his ability as indicated by his scholastic record. Awards are
divided between the termis of the yvear and the amount assigned to the
second term may be cancelled if the recipient's record for the first term is
unsatisfactory.

Applications for undergraduate scholarship aid should be made not
later than February 15 on blanks to be obtained at Room 3-108. Appli-
cations by entering students for the Cambridge Scholarships should be
filed before July 1, of the year in which they plan to enter the Institute.

The scholarships described below are arranged in the alphabetical
order of their names, the figures in parenthesis being the dates of establish-
ment:

Elisha Atkins Scholarship Fund (1894). Founded by Mrs. Mary E,
Atkins of Boston with a gift of 35,000,

Edward Austin Fund (1899). By the will of Edward Austin, the
Institute received a bequest of $400,000, the income of which is available




36 GENERAL INFORMATION

for “needy, meritorious students and teachers to assist them in payment
of their studies.”

Thomas Wendall Bailey Fund (1914). By the will of Thomas Wendall
Bailey, the Institute received a bequest, the income of which is used “in
rendering assistance to needy students in the Department of Architecture.”

Charles Tidd Baker Fund (1922). By the will of Charles Tidd Baker,
the Institute received a bequest of $20,000, one half of the net income of
which is “applied each year to the assistance of poor and worthy students.”

Billings Student Fund (1900). By the will of Robert C. Billings, the
Institute received a bequest of $50,000 *“to found the Billings Student
Fund. Any student receiving benefit from this fund is expected to abstain
from the use of aleohol or tobacco in any of their varied forms,"

Levi Boles Fund (1915). By the will of Frank W. Boles, the Institute
received a bequest of $10,000 in' memory of his father, Levi Boles, the “net
income thereof to be applied annually to the assistance of needy and
deserving students."

Jonathan Bourne Scholarship Fund (1915). By the will of Hannah B.
Abbe, the Institute received a bequest of $10,000 to constitute a fund
“known as the Jonathan Bourne Scholarship Fund, the income only to be
used in aid of deserving students,”

Harriet L. Brown Scholarship Fund (1922). By the will of Harriet L.
Brown, the Institute received a bequest “to be held in trust as a schotar
ghip . . . theincome to be given to such needy and deserving young women
desiring to become students at M.L.T. as would otherwise be unable to
attend; and in case of two or more applicants of equal merit, preference
shall be given to a native of either Massachusetts or New Hampshire."

Cambridge Scholarships (1916). A limited number of scholarships are
granted to students entering the first year class at the Institute who are
graduates of schools in Cambridge and children of legal residents of that
city. These scholarships are for full tuition and are awarded by competition
on the results of the regular entrance examinations, They are confined to
students who make application furnishing evidence of need, and who obtain
clear entrance records. They may be continued in the second, third and
fourth years upon application, providing the holder maintains a satisfactory
scholastic record and continues to furnish evidence of need, Forms of
application for these scholarships, including complete regulations concern-
ing them, may be obtained at Room 2-108, Applications by entering stu-
dents should be filed before July 1, of the year in which they plan to enter
the Institute.

Camp Devens Scholarship (1926). This scholarship was established
by the Institute and is awarded to the member of the Citizens Military
Training Camp at Camp Devens, Massachusetts, selected from the “Whites"
or the “Blues,” based on the reports and records transmitted to the First
Corps Area Headquarters of the United States Army. Applicants must be
men who have not sufficient funds to pay all expenses while at Technology,
and must either pass, or have passed, the entrance examinations to the
Institute, The schlarship will be awarded for the freshman year and will
be renewed for the second and succeeding years upon application, providing
the holder maintains a satisfactory scholastic record and continues to
furnish evidence of need.

Mabel Blake Case Fund (1920)., By the will of Caroline S, Freeman,
the Institute received a bequest of $25,000 to constitute “a fund known as
Mabel Blake Case Fund, income to be used to aid deserving students
(preferably women) who are in need of assistance.”

Nino Tesher Catlin Scholarship Fund (1926). From Maria T, Catlin,
the Institute received a gift to establish a fund in memory of her son, Nino
T, Catlin of the Class of 1918, the income “to he awarded to needy and
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deserving students . . . if possible . . . to a member o/ the Lambda Phi
Fraternity."

Lucius Clapp Scholarship Fund (1905). From Lucius Clapp, the
Institute received a gift to form a fund of which the net income is used “to
ﬁicll w:t')rthy students who may not be able to complete their studies without

elp.

Class of '96 Scholarship Fund (1923). This fund was received from the
M.L.T. Class of 1896 to found a scholarship to be awarded subject to the
approval of the Secretaries of the Class. Preference in making awards will
be given to descendants of members of the Class of 1896, including freshmen,
and grants from this fund are to be considered as loans to be repayed by the
recipients when and if able,

Lucretia Crocker Scholarship Fund (1916). By the will of Matilda H,
Crocker, the Institute was made the residuary legatee of her estate “for the
establishment of one or more scholarships for women in memory of my
sister, Lucretia Crocker, . .the income to aid one or more young women in
need of pecuniary assistance in obtaining instruction at said Institute,"

Isaac W. Danforth Scholarship Fund (1903). By the will of James H,
Danforth, the Institute received a bequest of $5,000 for scholarship pur-
poses as a memorial to his brother, Isaac Warren Danforth.

Ann White Dickinson Scholarship Fund (1898). By the will of Ann
White Dickinson, the Institute received a bequest of $40,000 ““to establish
free scholarships in M.I.T. . . .such persons enjoying benefit. . .shall be
worthy young men of American origin,"

Farnsworth Scholarship (1889). Founded by Mrs, Mary E. Atkins of
Boston with a gift of $5,000,

Charles Lewis Flint Scholarship Fund (1880). By the will of Charles
L. Flint, the Institute received a bequest of $5,000, the income of which
was designated for the “support of some worthy student, preference to be
given to some graduate of the English High School, Boston."”

Sarah S, Forbes Scholarship Fund (1913). Originally a fund of $2,800
given in trust in 1868 by Sarah S, Forbes to William Barton Rogers and
Henry S. Russell, trustees, and transferred by them in 1913 to the Institute,
fI‘hﬁI i\ilc’?me is available “for the maintenance and education of a scholar
in M,I.T.”

Norman H. George Fund (1919). By the will of Norman H, George,
the Institute received a bequest “to be used for the assistance of needy and
worthy students in obtaining an education in M.L.T."”

George Hollingsworth Scholarship Fund (1916). By the will of Rose
Hollingsworth, the Institute receive&' a bequest of $5,000 to found a
scholarship to be known as the George Hollingsworth Scholarship.

T. Sterry Hunt Scholarship Fund (1894). By the will of T. Sterry
Hunt, for seven years Professor of Geology at Technology, the Institute
received a bequest of $3,000 to found a scholarship in his name. This
scholarship is restricted to students of Chemistry and preference is given
to those in the hiﬁher years,

William F. Huntington Scholarship Fund (1892). From Susan E.
Covell, the Institute received a gift of $5,000 to constitute a fund in memory
of William F, Huntington of the Class of 1875, the “income to apply to
payments of tuition of needy and deserving students, . .preference to be
given to students in Civil Engineering.”

Joy Scholarship (1886). Established by the gift of Nabby Joy and
created pursuant to a decree of the Supreme Judicial Court of Massachusetts
for the benefit of ‘‘one or more women studying Natural Science at M.I.T."

William Litchfield Scholarship Fund (1910). By the will of William
Litchfield, the Institute received a bequest of $5,000 to establish “‘a single
scholarship, , .known as William Litchfield Scholarship, income to be
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awarded and paid annually to such student in said Institute as may, upon
a competitive examination, be determined by the President of said Institute
to be entitled thereto for excellence in schof;.rsﬁip and conduct,"

Lloyd’s Scholarship Fund (1922). This scholarship was founded by
Lloyd's Registry of American and Foreign Shipping. The stipend is $500
per annum and the scholarship is tenable for three years, being awarded on
the applicant’s freshman record, Beneficiaries are required to pursue the
Institute’s course in Naval Architecture and Marine Engineering.

Elisha T. Loring Scholarship Fund (1800). By the will of Elisha
Thacker Loring, thc%ns‘citu‘te received a bequest of $5,000, the income of
which is available for “the assistance of needy and deserving pupils.”

Lowell Institute Scholarship Fund (1923), This fund was received as
a gift from the alumni of the Lowell Institute School to found an M,I.T.
scholarship for graduates of that school,

George H, May Scholarship Fund (1914). From George H. May of the
Class of 1892, the Institute received a gift of $5,000 to provide a scholarshi
““to assist graduates of the Newton High Schools who are students at M.1.T.
and who have been recommended as eligible by the Superintenden¢ and
Head Masters of the Newton High Schools.” Beneficiaries under this fund
are expected to issue a note agreeing to repay the face value, without
interest, of amounts received.

Milton High Schoec! Scholarship Fund (1885). Founded by the
Institute in recognition of contributions from residents of Milton, This
scholarship is conferred upon such former pupil of the Milton High School
in good standing at the Institute as the Master of that school and the
School Committee of the town may select,

fames H. Mirrlees Scholarship Fund (1886). I'rom James Buchanan
Mirrlees of Glasgow, Scotland, the Institute received a gift of $2,500 to
constitute a scholarship in memory of his son, James Henry Mirrlees, who
died in 1886 while attending the Institute. The income is awarded to the
“student in the third or fourth year of the Mechanical Engineering Course
most deserving pecuniary assistance.'

Nichols Scholarship (1895). By the will of Mrs. Betsy F. W, Nichols,
the Institute received a bequest of $5,000 to constitute a scholarship called
The Nichols Scholarship in memory of her son William Ripley Nichols of
the Class of 1869, for sixteen years Professor of General Chemistry at the
Institute. Preference in the award is given to students in the course in
Chemistry.

Charles C. Nichols Scholarship (1904). By the will of Charles C. Nich-
ols, the Institute received a bequest of $5,000 to constitute a scholarship.

John Felt Osgood Scholarship Fund (1909). By the will of Eliza B.
Osgood, the Institute received a bequest of $5,000 “to establish and main-
fiz)iin adscholarship in Electricity in memory of my husband, John Felt

sgood."’

” George L. Parmelee Scholarship Fund (1021). By the will of George
L. Parmelee, he bequeathed to the Institute “one third of my property and
estate, interest thereof to be used for tuition of worthy students, either
special or regular, according to the direction of the Faculty."”

Richard Perkins Scholarship Fund (1887). By the will of Richard
Perkins, the Institute received $100,000, the income from half of which is
available for the “support of free scholarships in said Institute.”

Alumni Regional Scholarships (1926). As a means of obtaining the
codperation of alumni in various Technology centers in attracting to the
Institute students of exceptional ability and promise from all parts of the
United States, several Regional Schofnrships carrying an award of full
tuition have been established. These awards are o; ¢n to American citizens
of good character and health whose standing in their preparatory school
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studies has been high, An applicant must have passed his entrance exami-
nations with a good record and have fulfilled all other requirements for
admission, Grants are renewable upon application for the second and
succeeding years providing the recipient maintains a satisfactory scholastic
record and continues to furnish evidence of financial need.

William Barton Rogers Scholarship (1904). In commemoration of the
carly association of President William Barton Rogers with William and
Mary College of Virginia, the Institute established a scholarship with the
value of 8300 a year, to be known as the William Barton Rogers Scholarship.,
g l[? granted to a student nominated by the Faculty of William and Mary

ollege,
ohn P. Schenkl Scholarship Fund (1922). By the will of Johanna
Pauline Schenkl, the Institute received a bequest of $20,000 “to be held in
trust to establish one or more scholarships in the Department of Mechanical
Engineering" in memory of her father, John P. Schenlkl.

Thomas Sherwin Scholarship Fund (1871). Founded with a gift of
$5,000 from the English High School Association in memory of Thomas
Sherwin, Holders of this scholarship must be graduates of the English
High School of Boston and must be pursuing a regular course at the
Institute.

Samuel E. Tinkham Fund (1924). By a gift from the Boston Society
of Civil Engineers, this fund was established to aid a worthy student in
Civil Engineering. The Institute is required to advise the Society annually
of the disposition of this income.

F. B. Tough Scholarship (1924). This fund is established “for the
purpose of extending financial assistance to worthy students.” Preference
1s given to students in Mining or 0il Production.

Susan Upham Scholarship Fund (1892), From Susan Upham the
Institute received a gift of $1,000, the income to be used “‘to assist students
deserving financial aid.”

Vermont Scholarship (1924). From Redfield Proctor of the Class of
1902, the Institute received a gift of $6,000 to found a scholarship “4n
memory of Vermonters who, having received their education at the ?nsli-
tute, served as engineers in the Armies of the Allies in the World War."
The income is awarded annually to “some worthy student. . .prcfurably
from Vermont, who shall meet regular scholastic and other reanirements,’

Ann White Vose Scholarship Fund (1806). By the will of Ann White
Vose, the Institute received a equest of $25,000 “plus one-half of the
remainder of my estate. . .to establish free scholarshipsin M.LT. . . .
such persons enjoying benefit. . . shall be worthy young men of American
origin.'

¢ Arthur M, Waitt Mechanical Engineering Scholarship Fund (1925).
By the will of Arthur M. Waitt, the Institute received a bequest of $10,000,
the income of which is used in “‘assisting needy and deserving students in
the second, third and fourth year classes of the Mechanical Engineering
Course of said Institute.”

Louis Weissbein Scholarship Fund (1915). By the will of Louis
Weissbein, the Institute received a bequest of $4,000 “to found a scholar-
ship to be awarded each year to a promising student, preference to be given
a {ewish boy in making the award." Since the donor was an architect, this
scholarship, in accordance with the wish of the Executor of the donor's
estate, is given if possible to Jewish students in the Department of Archi-
tecture.

Frances Erving Weston Scholarship Fund {1912). By the will of Frances
Erving Weston, the Institute received a bequest, the income of which is
available ““to aid a native born American Protestant girl of Massachusetts."

Samuel Martin Weston Scholarship Fund (1912). By the will of
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Frances Erving Weston, the Institute also received a bequest to found a
scholarship in memory of her husband, Samuel Martin Weston. The in-
come from this fund is available ‘‘to aid a native born American Protestant
boy, preference to be given one from Rexbury."

Jponathm Whitney Fund (1912). By the will of Mrs, Francis B,
Greene, the Institute received a bequest, the income of which is ‘“‘applied
to aNslsiIsEr poor and deserving young men and women obtaining an education
at M.LLT."

Morrill Wyman Fund (1915). By the will of Morrill Wyman, the
Institute received a bequest, the income of which is “applied in aid of
deserving and promising students, but without exclusion in regard to
rank, upon the understanding that if in after life the person receiving aid
shall find it possible, he shall reimburse the said fund for moneys so applied,
but there shall be no legal obligation to make such reimbursement."

The Youth’s Companion Scholarship (1926). Through its depart-
ment known as the Y. C. Lab, a junior national scientific society composed
of boys interested in engineering, technical and scientific pursuits, the
Youth's Companion established a Eour-year scholarship carrying full tuition
and laboratory fees. The award is made by the Governors of the Y.C.
Lab to an applicant who has passed the entrance requirements of the
Institute. Continuance of the scholarship during the second and succeeding
years depends upon the recipient maintaining a satisfactory scholastic
standing,

FELLOWSHIPS AND GRADUATE SCHOLARSHIrS

Graduate scholarships amounting to approximately forty thousand
dollars will be available in 1927-28 to assist students in pursuing graduate
worlk leading to the Master's and Doctor’s degrees.

Applications for financial aid should be filed with the Secretary of
the Committee on Graduate Courses and Scholarships not later than the
first of March. This rule applies both to original applications and to
renewals of previous grants. if funds are available, applications for grants
will be considered during the school year.

An application for scholarship aid must be accompanied by an appli-
cation for a course of advanced study and an official transcript nfI the
applicant’s college record, if these papers have not been filed previously.
Both applications must be made on forms which may be obtained from the
Dean of graduate students or the Secretary of the Committee on Graduate
Courses and Scholarships.

In the award of graduate scholarships the committee will consider
first, the ability of the candidate to pursue advanced study and research;
second, his pecuniary need. Scholarship awards become available in two
installments, namely at the beginning of each of the two regular terms.
Grants are not made unreservedly, but their continuance from term to
term is dependent on the recipient maintaining a satisfactory standard of
scholarship. If a satisfactory standard of scholarship is not maintained,
the grant may be declared as forfeited at the beginning of the term.

The awards made to students proceeding towards the Master's
degree will in general be in sums sufficient to cover the tuition, that 18,
8300. The same is true of awards made to students proceeding towards
the doctorate, who have not previously been in residence at the Institute
for at least one term.

Foreign traveling scholarships may be awarded to applicants who are
Institute graduates or who have served on the instructing staff o1 the
Institute.

The recipient of a scholarship grant is expected to complete the
period of study for which he has received the grant. In case he discon-
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tinues his work before the end of such period he will be expected to refund
the entire amount of the grant received, unless released therefrom for
satisfactory reasons, by the Committee on Graduate Courses and Scholar-
ships.

ENDOWMENT FUNDS APPLICABLE TO GRADUATE
SCHOLARSHIPS 1027-1928

Austin Fund. Founded by a bequest of Edward Austin, to assist meri-
torious students and teachers in the pursuit of their studies, From this
fund approximately $24,000 will be available for graduate scholarships to
meet the tuition fees of full time students and of members of the Instructing
Staff who are working towards the Master's or Doctor’s degrees.

Austin Research Fellowships. Two fellowships, each carrying an
awurd of $500 in addition to remission of tuition fees, are open to candi-
dates for the degree of Doctor of Science or Doctor of Philosophy who
have shown exceptional ability in the field of research.

Jonathan W'Eitney Fund. The income from this fund, established by
Francis B. Greene, is available for the purpose of aiding students who need
financial assistance in obtaining an education at the Institute. $2,000
available for tuition.

Malcolm Cotton Brown Fund, Established by Charles A. Brown and
Caroline C. Brown in memory of their son, Lieut. Malcolm Cotton Brown,
'19, for the purpose of stimulating advanced study and research in Physics.
The income is available annually to a senior in high standing in the Course
in Physics. Only in exceptional cases where the recipient has greatly dis-
tinguished himself is the award made for a second year to the same student,.
Stipend $1,000.

Henry Saltonstall Scholarship Fund. Founded by the bequest of
Henry Saltonstall. The income to be used to aid students, whether under-
graduates or graduates, pursuing advanced courses. Stipend $550.

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

00.

Susan H. Swett Fund. The income to be awarded to a graduate
student of the Institute, or of some similar institution of equal standing,
who, by his character, capacity, training, and attainments, shall give
evidence of special fitness to pursue advanced study in some branch or
branches of knowledge taught in the Institute. Stipend $500.

Louis Francisco Verges Fund. The income to be awarded tc a meri-
torious student, either graduate doing research in the field of the sugar
industry, or if there be no such candidate, an undergraduate in the Depart-
ment of Civil Engineering. Stipend $500.

Dalton Fund. Founded by Charles H. Dalton, the income to be used
for the payment of fees of American male students, graduates of the
Institute, who may wish to pursue advanced chemical study and research,
especially applicable to textile industries. Stipend $300.

Moore Scholarship Fund. The income from a fund, the gift of Mrs,
F. Jewett Moore, is available to assist some Institute graduate who wishes
to continue studies in Europe, especially in organic chemistrr. Preference
will be shown to one who has distinguished himself in this subject while an
undergraduate, Stipend $350.

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

Richard Lee Russel Fund, Founded by Theodore E. Russel in mem-
ory of his brother Richard Lee Russel. The income to be devoted to
assisting some worthy student of high standing in the department of
Civil Engineering to continue his studies at the Institute as a post-graduate
or undergraduate. Stipend £110.

Willard B. Perkins Fund. Founded by a bequest of Willard B.
Perkins, of the Class of '72. The income, amounting to one thousand dol-
lars, was available in 1019-1920 and every fourth year for a traveling
scholarship in Architecture,

Rebecca R. Joslin Graduate Scholarship Fund. The income from this
fund is available as a loan to students pursuing advanced work in Chemi-
cal Engineering. Any student receiving benefit from this fund is expected
to abstain from smoking and the use of tobacco in any form,

Collamore Fund, The income from the bequest of Helen Collamore
to be applied primarily to the aid of women students in graduate courses,
8650 available.

Henry Bromfield Rogers Fund. The income from this fund is used
for fellowships or scholarships for women, graduates of the Institute,
or other colleges whose graduate work is carried on at the Institute.
$1,200 available.

SPECIAL GRADUATE SCHOLARSHIPS, 1927-28

Swope Fellowships. Two fellowships, one of $1,000 and one of $500,
have been established to enable students in the Honors Group in the
Department of Electrical Engineering to proceed with graduate study,
am;{’one fellowship of 81,000 has been established for a similar purpose in
the Department of Physics.

du Pont Fellowship., Donated by the du Pont de Nemours Com-
pany, available 1927-28 for graduate students in Chemistry and Chemical
Engineering. Stipend $750.

Graduate Scholarship in Fuel and Gas Engineering. Offered jointly
by the Massachusetts Gas Company and the Boston Consolidated Gas
Company. Stipend $700.

Traveling Fellowship in Architecture, Fifteen hundred dollars to be
devoted to travel and study abroad under the direction of the Department
of Architecture. This fellowship is open to regular and special students
who have passed at least two consecutive years in the schosl, one of which
must have been in the graduate year,

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

Textile Research Fellowship. Established by the Arkwright Club to
encourage properly qualified students to pursue graduate study and
research in the field of textiles. Stipend $2,000.

Research Fellowships in Automotive Engineering., Several fellow-
ships, each carrying a stipend of 11,000, are available to graduate students
properly qualified to undertake fundamental research in the field of
Automotive Engineering,

FELLOWS

A student who is working for the degree of Doctor of Philosophy,
Doctor of Science or Doctor of Public Health, either at the Institute or
under an Institute grant at another institution, may, as a mark of dis-
tinction, be appointed a fellow upon the recommendation of the Faculty.
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A certificate of appointment bearing the seal of the Institute and signature
of the President and of the Secretary of the Corporation will be issued
to each fellow upon the approval of his appointment by the Corporation.

Holders of Institute Traveling Fellowships are expected to present
to the Secretary of the Committee on Graduate Courses and Scholar-
ships on or before the first of April and the first of October of each year
a full report of the progress of their work. This report should include not
only a statement of all lectures and laboratory courses atterded and
special courses of reading and study pursued, but also an account of the
progress of the research or other original investigation upon which they
are engaged, Mention should also be made in the case of study abroad
of tr;w extent to which vacation time has been utilized in trave! or general
study.

3i:‘c:llm-vs who have studied abroad under Institute grants may be
requested to give at the Institute one or more lectures embodying the
result of their advanced study and research at some time subsequent to
the conclusion of their graduate work, the subject, number of lectures,
and time at which they are to be given to be arranged in consultation
with the professor in charge of the department of study in which the
fellowship was awarded.

PRIZES

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

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

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

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

The ‘‘Class of 1904 Prize. The gift of the Class of 1904, A prize
of fifteen dollars awarded to a student in the junior class in design,

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

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

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

epartment of Architecture Medals. At the end of each academic
year the bronze medal of the Department is given to the winner of each
T1Ze.
" Summer Sketching Prizes. A prize of twenty-five dollars for the best
set of outdoor summer sketches in pencil or pen and ink, and a prize of
equal amount for the best set of outdoor summer sketches in water colors
or wash.

William R. Ware Prizes. In memory of the founder of the depart-
ment. Fifty and twenty-five dollars for first and second prizes for week-
end conjunctive problems with Harvard and the Boston Architectural
Club,
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The following annual prize is offered to students in the Department
of Naval Architecture and Marine Engineering:

American Bureau of Shipping Prize. The American Bureau of Ship-
ping awards a prize of one hundred dollars in gold annually to the student
ﬁraduating in Naval Architecture ard Marine Engineering who attains the

ighesc average in scholarship thr ughout for the last two years of the
course. The prize is awarded to American citizens only.

COURSES OF STUDY OFFERED

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

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

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

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

Courses of study leading to the Bachelor's degree are offered in the
several branches of science and engineering named below. (See pages 60
to 126 for course schedules.)

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

Aeronautical Engineering. Course XVI.

Architecture, Course IV,

Architectural Engineering, Course IV-A,

Biology and Public Health, Course VII, with options in Biology and
Public Health and Industrial Biology.

Building Construction, Course XVII,

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

Chemistry, Course V.

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

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

Electrochemical Engineering, Course XIV.

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

General Science, Course IX-A,

General Engineering, Course IX-B.

Geology, Course XI%.

Mathematics, Course [X-C.

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

Mining Engineering and Metailurgy (including Petroleum Produe-
tion), Course III, with options in Mining Engineering, Metallurgy and
Petroleum Production.

Military Engineering,.

Naval Architecture and Marine Engineering, Course XIII, with
an option in Ship Operation,

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

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

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

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

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

Choice of Professional Course. All these courses except Architecture,
Option 1, and Building Construction are identical, in the first year. The
student therefore may change his course of study at any time before the
t eginning of the second year. In making the choice, of course, the primary
consideration should be the student’s tastes and aptitudes, as shown by the
results of his previous work at the Institute and in his preparatory school,
rather than any supposed pecuniary or other advantages attaching to special
professions,

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

PROFESSIONAL SUMMER SCHOOLS

To bring the students into closer relations with the practical side of
their professions, professional summer schools are held in the departments
of Civil Engineering and Mining and Metallurgy and Geology. The students
accompanied by instructors, give their time to field-work, or visit and
report on mines or industrial establishments.

Summer School of Civil Engineering. — With the exception of brief
courses in the manipulation and use of the tape, compass, transit and level,
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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 otP large and small
scale topographic maps; and for the making of railroad location surveys.
Gardner's Lar:e 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 g)rm of a strip varying in width from one-fourth to one
mile with a shore line of five miles cn the lake. The main group of build-
ings consists ~f an administration building connected by covered passages
with buildings on either side and in the rear. This group of buildings con-
tains three recitation rooms accommodating some one hundred and thirty
students, a drafting-room with space for seventy-two students, a dining-
room seating one hundred and sixty, office accommodations for an instruct-
ing force of twenty-four, a large lounge room, three sleeping rooms, a camp
store and post office, an instrument room, kitchen, icehouse, toilet room and
lavatories, and a dormitory for the service staff. Sleeping quarters for stu-
dents are provided in eight wooden barracks, each containing six double
rooms; tents on raised platforms are also available for twenty students.
An additional barracks building is used by members of the faculty in
residence at the camp, and another large wooden building furnishes sleep-
ing accommodations for other members of the instructing staff. The latter
buildinys also provides drafting space for twenty-four. The camp is equipped
with excellent sanitary facilities, a wholesome water supply from driven
wells and an electric light plant. An infirmary which serves as an emergency
hospital contains the quarters of the physician who is in constant atten-
dance throughout the camp session.

The camp is intended primarily for students of Courses I, XI, and
XV, Option 1, who are required to attend during the months of August and
September following their sophomore year. A limited number of students
from other courses having the requisite preparation may be admitted by
petition,

The tuition fee is $100 for 1'05, 1'06, 1'20 and 1'60 combined. The
cost of operating the camp during the session is shared equally by those
in attendance,

Summer School of Surveying for Miners and Geologists. Surveving,
1°10, which is given at the Summer Mining Camp at the Replogle Mine,
near Dover, N. J., includes topographic surveying, levelling and mine
surveying. It is required for students in Course III, Options 1 and 3,
between their second and third year; and for students in Course XII,
between their third and fourth year., The camp, which is about two
hours' distance from New York City, on the Lackawanna Line, has been
selected because of its unequalled situation with reference to mines, famous
geological exposures and topography, The fee is $100. Deposit for board
and incidental expenses is 385,

Summer School in Mining Practice. Mining Practice, 3°08, requirerl
of all students in Course 111, Options 1 and 3, either between the second
and third or between the third and fourth years, is given at the Summer
Mining Camp. The fee is $10; deposit for board and incidental expenses,
$20,

Summer Metallurgical School. DPlant Visits 3'60, required of all
students in Course II1, Option 2, and any others planning to register for
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Metallurgy 3'41, 3'411, 3'43 or 3'431. A number of Metallurgical plants
in eastern Pennsylvania and New Jersey are visited. There is no regis-
tration fee, but each student will pay his own expenses, estimated at $75
round trip from Boston.

Summer School of Surveying, Students in Course III, Option 2,
and Course VI are required to take the Course in Surveying and Plotting,
1'02, in the early part of the summer following their second year. The
instruction is given in Cambridge and vicinity. The fee for this course
is $30.

REQUIREMENTS FOR ADMISSION
Admission to the First Year. To be admitted as a first-year student
the applicant must have attained the age of seventeen years and must
meet the entrance requirements as follows: (Numbers in parentheses
indicate the ordinary “unit" rating. They are given for purposes of com-
parison and require no attention from candidates for admission to the
Institute.)

1. Must pass examinations in:
Aﬁ;cbra (2)
Plane Geometry (1)
Solid Geometry (14)
Trigonometry (14)
Physics (1)
English (3)
Foreign Language — ONE of the following combinations (a, b or ¢)
(a) French, elementary (2) and French, intermediate (1)
(b) German, elementary (2) and German, intermediate (1)
(c) French, elementary (2) and German, elementary (2)
2. l‘\‘[us1l lpass ex;u;ﬂnation or present school record of certificate grade in:
istory (1
3. Must pass examination or present school record of passing grade in:
Chemistry
4. Must pass examination or present school record of passing grade for:
ilectives
Two if language group (a) or (b) is offered
One if language group (c) is offered
Electives may be offered from the following list: Others will be con-
sidered. (Application for the acceptance of other subjects may be addressed
to the Committee on Admissions.)
Biology (1)
Botany (1)
Zoology (1)
English, additional (1)
French, intermediate* (1)
German, intermediate* (1)
History, additional (1)
Latin (2) (Not less than two units accepted)
Spanish (1)

*If offered in excess of the requirement under c.

Time and Place of Entrance Examinations. June examinations for
admission to the first year class are held under the direction of the College
intrance Examination Board in all the principal cities of the United
States, in Canada, London, Paris and Geneva, Information in regard to
these examinations may be obtained by writing to the Secretary of the
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College Entrance Examination Board, 431 West 117th Street, New York,
N. Y.

In September the Institute conducts its own examinations which are
held in Cambridge only. Correspondence in regard to these examinations
and other questiont relating to admission to the Institute or its courses
of study should be addressed to the Committee on Admissions,

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

C. E. E. B. Examinations-June 20-26, 1927. The application for
examination must be addressed to the College Entrance Examination
Board, 431 West 117th Street, New York City. It must be made on a
form to be obtained from the Secretary of the Board. If the application
is received sufficiently early, the examination fee will be $10 whether the
candidiate is examined in the United States, Canada or elsewhere. A
list of the places at which these examinations are to be held in June, 1927,
will be published by the Board about March 1.

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

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

French (Elementary) French Cp 2
French (Intermediate) FrenchB

Geometry, Plane Mathematics C or (cd)

Geometry, Solid Mathematics D

German EEiementary) German Cp 2

German (Intermediate) German B

History History A to D inclusive

Physics Physics

Plane Trigonometry Mathematics E

Electives History A to D inclusive: Latin Cp 2; French

B or Cp3; French Cp 4; German B or Cp 3;
German Cp 4; Spanish; Botany; Zoology;
Biology.

Records of 60 or above will be accepted, except as noted below.

Candidates are expected to take the separate examinations in Geom-
etry, C and D, but a record in Geometry CD will be accepted. If the single
examination in Geometry, CD., is taken, a record of at least 70 is required.

A record of 70 in Trigonometry is required in view of the importance
of the subject for [nstitute candidates and the fact that the College Board
ratings in this subject are relatively high in comparison with those in
Algebra and Geometry.

Candidates are expected to take, if practicable, the divided examina-
tions in both French and German, but if the single examination, Cp 3,
is taken, a record of 60 or above will be accepted as covering both element-
ary and intermediate,
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Schedule of Examinations to be Held at Institute in September
1927 and 1928

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

1927 1928
September 14 September 12
Wednesday

900 am. to 1200 m. . . . . Algebra
2.00 p.m, to 4.00pm. . . . . Physics

September 15 September 13
Thursday
0.00 a.m. to 11.00 a.m. . . English
i1.16 am. to  L.00 p.m. . . Plane Geometry
200 p.m to 4.00 pm. . .. French (Elementary)
September 16 September 14
Friday
9.00 a.m. to 10.45am. . . . . Solid Geometry
11.00 am. to 1.00pm. . . . . German (Elementary)
2,00 p.m. to 4.00pm. . . . . Trigonometry
September 17 September 15
Saturday
0.00 a.m. to 11.00a.m. . . . . French (Intermediate)
11.00 a.m, to 1.00pm. . . . . German (Intermediate)
2.00 pm. to 4.00pm. . . . . History (U.S. or Ancient)

Entrance Examination Fee. (See Page 33.)

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

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

Application for Admission. Candidates should write to the Committee
on Admissions for blank forms on which to make application

Conditions. A candidate for admission in September of any year
must take at that time examinations in all subjects not already passed.
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Summer Courses in Entrance Subjects. The Institute offers summer
courses corresponding to entrance requirements in Algebra, Solid Geometry,
Trigonometry, Physics, Chemistry, English, French and German. An
applicant passing any of these subjects will be excused from taking the
corresponding entrance examination.

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

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

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

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

Registration in advance for admission to the first year is at preseni
unnecessary, as admission depends only upon the satisfactory completion of
the entrance requirements,

DEFINITIONS OF REQUIRED SUBJECTS

Mathematics. The present formulation of the requirements was
adopted in 1023 on the recommendation of a commission appointed by
the; College Entrance Examination Board.

M.~ requirements conform in substance to the recommendations of
the >'ational Committee on Mathematical Requirements appointed in
1918 by the Mathematical Association of America,

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

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

Quadratics and Beyond (Mathematics A2). (1) Numerical and literal
quadratic equations in one unknown quantity. Problems. (2) The binomial
theorem for positive integral exponents, with applications. (3) Arithmetic
and geometric series. (4) Simultaneous linear equations in three unknown
quantities. (5) Simultaneous equations, consisting of one quadratic and
one linear equation, or of two quadratic equations 0% certain types. Graphs,
(6) Exponents and radicals. (7) Logarithms,

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

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

gl‘he solution of numerous original exercises, including loci problems.

Applications to the mensuration of lines and plane surfaces.

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

The originals on the examination will in general depend for their
solution on propositions mentioned in the syllabus, but occasionally the
original will be so framed that a solution will occur more readily to the
candidate who is familiar with such important geometrical facts as the
properties of the 30° and the 45° right triangles.

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

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

The solution of numerous original exercises, including loci problems.

Aﬁplications to the mensuration of surfaces and solids,

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

A summer course (M8) is given in this subject.

Plane Trigonometry. In this requirement are included the following
topies: (1) Definition of the six trigonometric functions of angles of any
magnitude, as ratios. The computation of five of these ratios from any
given one., Functions of 0° 30°, 45°, 60° 90°, and of angles differing from
these by multiples of 80°. (2) Determination, by means of a diagram of
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such functions as sin (A490°) in terms of the trigonometric functions of 4.
(8) Circular measure of angles; length of an arc in terms of the central
angle in radians. (4) Proofs of the fundamental formulas, and of simple
identities derived from them. (5) Solution of simple trigonometric equa-
tions. (8) Theory and use of logarithms, without tﬁe introduction of work
involving infinite series, Use of trigonometric tables, with interpolation.
(7) Derivation of the Law of Sines and the Law of Cosines. (8) Solution
of right and oblique triangles (both with and without logarithms) with
special reference to the applications., Value will be attached to the sys-
tematic arrangement of the work.

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

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

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

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

It is furthermore expected that the student will receive trainini; in
laboratory work. Deticiency in laboratory work will not necessarily lead
to rejection, provided the school from which the student comes is unable
to furnish such instruction. In this case, however, a certificate of such
inability will be required from the principal of the school.

The laboratory work required for entrance should consist of at least
twenty-five well selected experiments, chosen with the view of illustratin,
and teaching fundamental laws and principles rather than methods o
physical measurement, This work should preferably come during the
school year immediately preceding the student's entrance. A satisfactory
selection may be made from Experiments 1 to 51 of the College Entrance
Examination Board.

A summer course (800) is given in this subject.

English. The examination in English is intended as a test of the
candidate’s ability to express himself clearly and simply, and of his capacity
for using his past experience and reading in expressing elementary processes
of thought,

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

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

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

A summer course (El) is given in this subject.

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

The examination in Elementary French covers the following:

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

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

A summer course (L51 and L562) is given in this subject,

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

At the end of the course the student should be able to pronounce
French reasonably well, to understand easy spoken French, express simple
ideas in French, especially those dealing with travel, and read works of
ordinary difficulty with considerable ease,

A summer course (L61 and L62) is given in this subject,

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

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

The examination in Elementary German covers the following:

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

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

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

German (Intermediate). Tlus course should include a systematic
review of grammar. The reading, scientific as well as literary, should

Note. It is expected_that the translations from French and German will be written
in correct and expressive English; and these papers may at any time be examined as addi-
tional evidence in determining the student’s proficiency in compaosition.
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become more difficult, and the syntax, idiom and synonyms of the language
should be carefully studied in a series of composition exercises.

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

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

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

Each of the above subjects is intended to represent one year of his-
torical work, wherein the study is given five times a week, or two years of
historical work, wherein the study is given three times a week.

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

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

DEFINITIONS OF ELECTIVE SUBJECTS

The object of the elective requirements is to secure and to recognize
greater breadth of preparatory training., The time allotment for each
unit of elective should be equivalent to four or five periods per week for a
school year of approximately forty weeks.

These requirements are to be met by the presentation of certificates
made out on forms supplied by the Institute,

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

Elective Biological Subjects, Applicants may ofler either (a) an
extended course in botany, zoélogy or in general biology and elementary

hysiology; or (b) briefer cours:s in any two of the same subjects. In the
atter case evidence should be given of knowledge of general principles
and of some laboratory and field work,

_ Elective English. The work of secondary schools varies so much in
this subject that no definite requirement is formulated at present. Any
applicant who has carried work in English materially beyond the entrance
requirements may present for approval as his elective a statement of the
amount and kind of work done. Elective additional English, however,
cannct be accepted unless the required English has been passed.
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Elective Latin. Satisfactory evidence should be presented that the
applicant has acquired the elements of Latin Grammar, that he has had
an elementary course in Latin Composition and has read four books of
Caesar or the equivalent. As a smaﬁer amount of Latin would be of no
practical advantage, this is the minimum amount that can be accepted.

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

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

ADMISSION WITH ADVANCED STANDING

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

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

A candidate fo- 4 imission with advanced standing should send early in
June, and in any case not later than July 15, his application blank indicating
his choice of course, accompanied by an official record from the college or
university which he has attended, showing the subjects credited at entrance
and those which he has taken in college, with his grades; also a statement of
honorable dismissal (or its equivalent) or a certificate of graduation.
He should send sheets detached from his college catalogue describing
the subjects which he has pursued. On these sheets he should write
his name and (in the margin) check the subjects that he has taken. By
preparing a tabulation of his subjects and credits on the application form
for admission with advanced standing and underlining the Course Schedule
to show the subjects in which he expects to receive credit, he may be able
to estimate the terms of his admissioa and his probable deficiencies. This
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tabulation will also be helpful to the Committee on Admissions in deter-
mining his rating. As soon as his rating is determined, a report will be
sent him in the form of a certified Course Schedule which will show with
what Institute subjects he is credited. :

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

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

week preceding the opening of the school for consultation.

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

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

Research.”

Admission of Special Students. An applicant considerably above
the usual age, pursuing special work, may be classed as a special student.
He should present a plan for study approved by the Department with
which his work will be taken, He may be excused from the usual entrance
examinations in case he has presented to the Department evidence of such
professional or other experience as will justify the expectation that he can
profitabiy undertake the work desired. In all other cases, special students
will be expected to take those examinations on which the work they desire
depends, or to present college records in corrcsponding subjects.

Admission of Special Students in Architecture. Applicants desiring
admission as special students in architecture must be college graduates;
or must be twenty-one years of age, with not less than three years' experi-
ence in an architect's office, or have had equivalent and satisfactory
Ereparatiun. They must take in their first year of residence courses in

nglish, graphics (descriptive geometry), shades and shadows, perspec-
tive, and architectural history, unless these subjects have been passed
at the September examinations for advanced standing, or excuse has
been obtained on the basis of equivalent work accomplished elsewhere,
They will register for theory of architecture, frechand drawing, design,
and “cther professional courses, Satisfactory records must be obtained in
order to continue architectural subjects. All special students must also
register for freehand drawing., The first week of the course in freehand
drawing and the first problem in design will be considered as test exercises
to determine the standing of the student. The arrangement of subjects
must be approved by the head of the department and satisfactory records
obtained in order to continue architectural subjects. Special students
who desire to take the course in architectural engineering must pass or
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offer equivalents for the entrance examinations in mathematics and
physies,

REQUIREMENTS FOR THE DEGREE OF BACHELOR OF SCIENCE

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

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

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

GRADUATE COURSES

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

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

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

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

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

Cobperation with Harvard University. The f llowing  agreement
is at present in cffect between Harvard University and the Massachusetts
Institute of Technology.

“Advanced courses other than courses prescribed in undergraduate
programs or courses in research, may, with the consent of the Instructor
and the Dean or the Head of the Department in which the student wishes
to work, be taken in either institution by students of the other without
payment of fees,"

Graduate students desiring to take advantage of this privilege must
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present a note of approval from the chairman of their committee to the
Dean of Graduate Students in order to obtain a letter of recommendation
to Harvard University.

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

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

RESERVE OFFICERS TRAINING CORPS
In codperation with the War Denartment of the Federal Government,
the Institute maintains the following units in the R. O, T. C.: Coast
Artillery, Engineer, Signal, Ordnance, Air Service and Chemical Warfare.
For information and course schedules, see pages 127-141.

UNDERGRADUATE COURSE SCHEDULES FOR 1926-1927
THE NUMBERING SYSTEM

Subjects are grouped and numbered according to the professional
course or department under which the instruction is given.
For description of subjects see pages 142 to 2562.

Course or Department Numbers
Civil Engineering 1.00to 1,99 (I)
Mechanical Engineering 2.00to 2,99 (1)
Mining and Metallurgy 3.00 to 3.99 (1II)
Architecture and Architectural Engineering 4,00 tn  4.99(IV,IV-A)
Chemistry 5.00to 599 (V)
Electrical Engineering 6.00 to  6.99 (VI)
Biology and Public Health 7.00 to 7.99 (VII)
Physics 8.00 to 899 (VIII)
Chemical Engineering 10.00 to 10.99 (X)
Geology 12.00 to 12.99 (XII)
Naval Architecture and Marine Engineering  13.00 to 18.99 (XIII)
Aeronautical Engincering 16.00 to 16,99 (XVI)
Building Construction 17.00 to 17.99 (XVII)
Drawing D1 to D99
Economics Eecl to Ecf9
English and History El1 to E99
Fuel and Gas Engincering F1 to F99
General Studies G1  to GOG
Languages L1 to LO9
Mathematics M1 to M99
Military Science and Tactics MS1 to MS99
Hygiene PT1 to PT2

First number in a column indicates the number of class room hours
per term; the second number indicates the number of preparatory hours
per term for the average student.
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FIRST YEAR. For all Courses (Except IV and XVII)

First Term Second Term

15 Weeks 1 ee
Chemistry 801, 802 vy o iissivnivsaisinasiaessas veranes 120 =75 120 — 75
Descriptive (:enmetr%D?l 1o R e 45— 10 45— 10
Enghsg and Hlstory 11, B12 45 — 758
Mathematica M11, M12........... e 45 — 00
Mechanical Drawing D11, . ...... Gk ¥ IR e
Military Science M511, MSi2, X 45— 0
Physical Training PT1, PT2........ e e 100 20— 0
Physics 801, 8:02 . an — 178
W ot IR D wWinER IITR (s {600 e kierainls casih srale Wia(o mbtbon Clatard i) v 45— 0
Hours of exercise and preparation: 750 =425 4325 750 =425 +328

FIRST YEAR. COURSE IV
First Term  Second Term
Architectural History 4'411, 4412, .. 0.0 iiveiiinnineinn 30 — 60 30 — 60
18 O e T S O T SO R R B S A e 5 e i 180 =0
e L B L S e L e O . 45—175 45 — 75
i L R B e S R o O e .. 456—900 45 — 00
Graphics 4 e R i B T P s 90— 0 - i
Mathematics M11, M12. . . /[ il 45 — 00 45 — 00
Military Science MS11, MS12...). /.. . 45— 0 45— 0
0 el U L D A A s D e . 45— 0 o 0
Physical Training PT1, PT2. T o P e T4 == 1) 20-—= 0
Shades and SHadows 4" 11. . . 4. v o venrnnn s inssonienss 45— 0 Wi “s
Theory of Architecture 4'811, 4'312. ..o« v ivinnvin s v 15— 0 15— 0
Hours of exercise and preparation: 740=4254315 740=425-4-315
FIRST YEAR. COURSE XVII

First Term Second Term
15 Weeks 15 Weeks
Architectural Drawing 4'10, . oo vvviiiianiiiiniiiinnes SO i 45— 0
Chemistry 501, 502....... . 120 —75 120 —75
Descrlgtwn Geometry D21, . 456—10 Y= o
English and History El1, E12 A . 45—75 45 —175
Graphics 4061, ....... = LR 56— 0
Mathematics M11, M12. . I . 45—90 45 —00
Mechanical Drawing D11, . 46— 0 e o
Military Science MS11, MS12 45— 0 45— 0

Physical Training PT1, PT2 Y
Phvaics 8101 80@. . 000 Lo iliniion st o sia Wi . 60—78 60 —75

Hours of exercise and preparation: 750 =425+4325 750 =435+315
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CIVIL ENGINEERING — COURSE I

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

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

In the comparatively advanced work of the upper years the student
is offered a choice of three options or groups of study, namely: a general
option in civil engineering, including the study of hydraulic and sanitary
engineering in considerable detail, an option in transportation engineering
in which more than usual attention is paid to railway and highway engi-
neering, and an option in hydro-electric engineering in which special
consideration is given to the subject of water power development. The
special work of the hydro-electric option begins in the third year, and
that of the other options in the fourth year,
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Civil Engineering— COURSE I — Continued
First Year, Page 60
SECOND YEAR ALL OPTIONS

First Term Second Term

15 Weeks 15 Weeks
Anplied Mechanics 2'15. , ., 3 v 5 —!
Astronomy and Spherical Trwnnnmetry 112, 45 — 80 o 4
Descriptive Geometry D31. . .., 7 . B0 —45 e +x
English and History E21, 22 45— 75 45— 75
Graphic Statics 1'30. . ,......00viiinennn, i ] o 45 — 15
Map Reading and Tnnnrraplucul Drawing 1* 18 . 80— 0 o e
Mathematics 1\121. M2 e O A S e W N .. 45-—1900 45— 00
Mechaniam B0LA LS nt s S e o e e s 30 — 60
Military qc:cme M'Wl I p e cvevieese 48— 0 45— 0
Physics 8108, 8104 . .. /0 o uiiiensennnes S alei wve B0—175 60 — 75
Surveying nnr[ P]n!tmgl()ﬂ 101 S e IR ot oI e 80—45 30— 0

Houre of exercise and preparation: 750 =360 4-300 750 =345 4405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic '%urveylng 1°06 95— &5
Hydrographic Surveying 1'60., . . 76— 0
l"ln:wSurvenngl(! BT e b T S U0 —10
Railway Fieldwork 1120 Secs 80— 0
THIRD YEAR
Option 1. General
Option 2. Transportation Engineering
First Term Second Term
15 Weeks 15 Weeks
plied:-MechanleR @00 . (o s i v T e 45 — 90 (5T At
Pctrlral Engineering, Elements 640 A AR YRS Il 0] 60 — 90 b o
l lectrical Engincering Laboratory 6089 .. "/ 11700 e s 30 — 30
Foundations 1'48............... RN o e e N 15— 15 3 e
Qapdeny A IR ieien Cuan e e AT OWCE L ST e 30 — 30 i i
Giaology 18821 a0 i e Wiwiaiseiaibiearelen ataR 30 —15 45 — 45
Hydraulica 1'82, . . ... ..., PR R e ixise el T s 45 — 75
Materials 1°43, Haai e LT i OO e CroR i e 15— 30
Political Emnnm]} L b e e e e s o o s 45 — 45 45 — 45
Railway and Highway Engineering 121, 122, .. ... . 0! 80 — 60 30 — 30
Railway Drafting 1'23, 1'24 . .,.. O e o R S nr 60— 0 45— 0
BT D S e e s ity PR e 30 v 45— 75
Testing Materials T ahorntory I SRR AR AUER iy Al o) 20— 10
General Study . . ....o0uvue R OO I RO R Hs WY RO 30 — 30 30 — 30
Hnuirs of exercise and preparation: 720 =345 +375 720 =350 4+370
THIRD YEAR
Option 8. Hydro-electric Engineering
First Term Second Term
15 Weeks 15 Weeks
/\cmumin t BB, o0vvevnss AN S ot e B i1 45 — 45 45 ey
Applied Mechanies 220, oo 45—00 i
Electrical Engineering, Elements 6'40..,............ cieses 60 —90 Ll i
lectrical Engineering Laboratory 6°89... ... .. A e LS iy 30 — 30
LT T N S S i A e e e e e 16— 15 AN )
Geodesy 1'13, Y ts TE Ty e A e 4 e e B s ves 80—30 Sins Ik
Geology 12 32] 2‘ 2 R RO R 30— 156 45 — 43
D KL YT L e R e e SR Hld g N v 45 — 75
Mntcrlalﬁl43 ; R e e +ie . 156 — 30
Political Fcnnnmy 1'031. ............. . 45-—45 45 — 45
Railway and ngé}way Engincering 1'211, 122, ... verees 20— 40 30 — 30
Report Writing . > i 30 — 30
Structures 1'40. i B B R T S aia 45 — 75
Testing Materials Lahoratory ...... Ao are e R s 20 — 10
General Study. .. .,.. oprri i OO0 B e cereas.. 80—30 30 — 30

Hours of exercise and preparation: 720 =320 4400 735 =335 +400
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Civil Engineering — COURSE I — Continued
FOURTH YEAR
Option 1. General
First Term Second Term
15 Wee 15 \\ eeks
Bridge Design 1°501, 1'B02. . .. ..vvvnunenriiiaiiniianns 1056— 5 —
Engineering and Hydraulic Laborntury e N ve : 30 — 30
Field Geology 12'87...........,. BRI e ke I o0 St el 16— 15 a0 i
Heat Enginecring 2146, 247 .. .,.. R f e e 4 H0—105 30 — 45
Hydraulic and (:mmtary DoaIgn LI ik siaaises ameaan it i) W 30 — 0
Hydraulic and Sanitary Engineering 1'75, 1'76. ..., veneeee 0O0—1T56 60— 75
Roads and Pavements 1'35. .. ................. BATE Ak 20— 25 7 Ay
Structures 1'41, 1'42, ., BV e e R RN 60 —120 60 —120
Thesis. . . ..... fi 2 1056
General Study 30 — 30 30 — 30
Hours of exercise and preparation: 720 =3504-370 720
FOURTH YEAR
Option 2, (aand b) Transportation Engineering
First Term Second Term
15 Weeke 15 Weeks
Bridge Design 1'501, 1'502 T TCR b I YT B MO SR 106— 0 96— 0
g) Chemistry of Road Materials 537, ... 0ovnreerrnnss o 80— 0 T i
ngineering and Hydraulic Laboratory 263 .. ........... 5 ’ 30 — 30
Engincering Construction and Estimates 1'25........... . 30 —45 Wit i
Field (u_ulogy N L £ s e e N A= L s Te b s e e e md Vg ar e V4 at 15— 15 e i
(byHighway Design I'd8. .. ....... A S L WU S A : : 45 1]
Heat Engineering 2'48, 247............000000000s veras  BO—1056 30 — 45
(b)Highway lransportatlnn ) K b RS i e S 30 — 60
(a) Railway Design 1'28, 4 . fih 75— 0
(a) Railway Enginecering 1 2-3 197! 30 — 30 30 — 60
Roads and Pavementa 1'35. .. . ...........ccovunnns 20—25 81} i
Btruotures 141, 148, ., .. 00ivvrennrernvrerssvenns . . 60—120 60—120
gn)’ Testing nghway Materials 1°30 . ‘e 16 — 15
........... 008 080 A R AR E e e e e e 105
General L AR A T T kS5 eSO T A o 2 30 — 30 30 — 30
Hours of exercise and preparation: (2a) 720 =350+4370 720
(2b) 720 =380-340 720
FOURTH YEAR
Option 3. Hydro-electric Engineering
First Term Sceond Term
15 Weeks 15 Weeks
Bridge Design 1'611, 1'612. . ..y civveneerinrnnerannsons 60— 0 90— 0
Central Stations 47, ., ..., .., . L i il .. By 30 — 60
Electric Transmission and Distribution of Energy 6'44. 30 — 60 4 i
Engineering and Hvdraulic Laboratory 2631............. ; b 45 — 45
e T Tl o S R TG et ) R SR e e 16— 156 wa Lig
Hagt-Eapineeritig 846, AT . i vonmennomsannenss e H—105 30 — 45
Structures 1'41, 1421, ., ............ o aTe) ra 4 (b A KT AA L4 dg TR ] 60—120 30 — 60
Wuter Power Lng’meenng 1 b Ly s YR ERERA S E S o vrsaans. 46—100 0 — 45
...... T R LR T R R R N A T I AT T o) b o 00
Gerernl‘-‘ztudy L S e e R O L RO s e 51 ] 30 —30
Hours of exercise and preparation: 720 =300 4420 720
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MECHANICAL ENGINEERING —COURSE II

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

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

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

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

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

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

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

To subjects of general cultural value, like English, history, political
economy and general studies, nine hundred hours have been allotted, this
being a little less than one-seventh of the total time.




MECHANICAL ENGINEERING

Mechanical Engineering — COURSE II— Continued

First Year, Page 60
SECOND YEAR

First Term

Second Term
15 Weeks

45 — 00
45 — 75
45— 0
90— 0
45 — 00
15— 0
ih— "0
30 — 0
60 — 75

750 =420 4330

15 Weeks
Applled Ve 3 el G B e T TSt [
English andewryLﬂl i M N e AR |, to 1)
Furgmg200.................. ........................ o A
LT L YD L e s Wy L Rk RS L et oo o .. B0— 0
Machine Drawing 218, ....ccvevaanaivinisvivissoiminss CRE Ty o
Mathematics M21, M22....,.. sl et e s aaas e 8==00
Mechanical I"nmncennq memg U s D R R
Mechanical Engineering Eqmpment P e WL B A o
Mechanism 2°00. .. ........... R o R ey el | R )
Military Science Mb21 b S R S S S s 45— 0
Pattern Making 292, ...... OGO STl R AR e Grorl S 3
3 e AT R b e e N R SN P S S 60 — 75
Surveying 1°03........ eV b ) e P [ B e ST e 30— 0
Hours of exercise and preparation: 750 =420 4-330

THIRD YEAR

Fitst Term

15 Weeks
45 — 00

Pphcd Mechanics 2'20, 2:21. v
ctrical Engineering, Elements 6d(
Heat Engineering 2'40, 2'42

45 — 40

Heat Engincering 2'41........ 30 — 30
Machine Design 2°'70. . ... S o 5
Machine Taol Laboratory 2'¢ 90— 0
Materials of Engineering 2°30 3 A ¥l
Mechanism of MAchines 2:05. . .« v v vrseensons e 60 — 30
Political Economy Ec81, Bed2. . ....0cqrerrensnnnronsrse 45 — 45
Phym:ﬁl(‘hemwtrv582 g e Vaba ity fori a o 10 s e 8 i (O] e 1L}
GEneril BUAY . o convrvinnrnssssssarrssinrasanesisnssse 30 — 30

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

“Second Term

Jeeks

45 — 75

60 ~— 90

45— 175

60— 0

60— 0

30 — 80

45— db

30 — 30

720 =375 +345

FOURTH YEAR. (General Course)

First Term

156 Weeks
Dynamics of Machines 2'251. . . . . .vviiivneninnn civees 80 —60
Electrical Engineering L. almratury 0689 .

Engineering l.nburatory 2:601, 2'602 60 — 60
Heat Engineering 243 30 — 60
Hydraulics 1'64 . ..,.. 45 — 00
InAUSETIA] PIANS 27781 .. . 2 s st s s s s s ssosssssssnsnsses i o
Industrial Plants @788 . ... .. i iiiervarnnsrsnaniivinss S0 3
Machine Design 271, B O A R R 90— 0
Mechanics of ngmwrmg R AT e it iy
Power Plant Design 2'58 ¥

Production Methods 2'08 et L
‘Testing Materials Laboratory 2'85. ... vvvivvnunrrinrrns 60 — 30
TG IBTIC alhe de ae o0 wib s /aln /s bruraa b bee sainis s laibwisceite - b ==80
T B T e o0 Kl WP O e o W S N e
TR Fa e ot o 4hlis e e aad o R e 1A Ve 6 i RO AL | o

Hours of exercise and preparation: 735 =375 4-360

Second Term
15 Weeks

60 — 60

45 —d5
60— 0

720

In the second term of the fourth year an elective from the following list is to be taken

ELECTIVES

by each student:

I"lrst Term

Aeronautics 1676, . ........ vs
Application of X-Ray and i’h.»i

Automatic Machinery 2°85(
Engineering Chemistry ! .'H ALes
Fire Protection Engineering 2 S S RO b RS FOR R S e
Heat Treatment 2'856. . . .. R R LN TR fr e A &
Locomotive Engineering 2'853. ... /11 i T ¥
Mechanical Equipment of Ilullrhnga SRR
Steam Turbine Engineering 2'855 o e 1

Second Term
30 — 30

,"m — 30
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Mechanical Engineering — COURSE II — Continued
FOURTH YEAR
Option 1. Automotive

First Term Second Term
15 Weeks 15 Weeks
A e 30 — 30
30 — 60 vie o
30 — 30

Automobile Laboratary 266,
Dynamics of Machines 2 261,
Electrical Engineering Laboratory

Engineering Laboratory 2'601, 2' 60! ve 80—60 30—30
Gasoline Automobile 2'79. .. ... viiviiiiiiiriinerians iX fe] 45 — 45
Heat Bogineoring S48 .« coveorvessnransnsasanissassine 30 — 60 4 i
Heat Treatment 2:84............000cviiuniinnniarnas, 30— 0 I i1
da by G e L o oy Ve A AR T T E o 45— 00 o Tis
Industrial Plants 2781, RO O SO (D ST D | ) o 45— 45
Machine Design 2711, D DL M Rl e e 60— 0 30— 0
Mechanics of Engineering 226 ........................ ks 45 — 00
Power Plant Design 2'68. . ..ccoievivivninsninssraisnnis o i 60— 0
Prodaction Methada BIO8 . Lot aaioniiiiiaimals st siksa i ) 15 — 18
Testing Materials Laboratory 285 .. ...\ ..iveerresnnnn. 60 — 30 i S
General Study. . ..ovvveiniin it a0 — 30 30 — 30

Thesis ST A A R S e S A e e G H K 105

Hours of exercise and preparation: 735=2375+360 720

FOURTH YEAR
Option 2. Engine Design

First Term Second Term
15 Weeks 16 Wecks
Dynamics of Machines 2'251 . o 30 — 60 va e

Electrical Engineering Laboratory 680 . 30—30 o ;
Engine Dnsu’n e e W X . 00 — 45
Enginrcering Laboratory 2°601 . 60— 60 60 — 60
Heat Engineering 2'43. . ... slereny . 30 —60 £ i

Heat I'reatment 2'84. . 30— 0 ¥ 5
Hydraulics 1'684. . . ... 45— 90 W i
Industrial Plants 2'781. AT i 45 — 46
Machine Dem% SAL e e niniviaaloaidivaissiainms ais'acsle sis ey 60— 0 A4 i
Mechanics of Engineering 226 ... e e 45 — 90
Power Plant Design 288, . . .cvvivrrreriansrrsnnrrsnssan i 0 60— 0
Production Methods 208, .. ... .covrervrrrsrrinsssssonss i sk 16— 15
Teshng Mntermla I T T T e 60 — 30 o ey
A L D e e D T T e S e T e 30 — 30 30— 30

T T R o he s e & 1056

Hours of exercise and preparation: 735 = h 5 +¢ NO 736

FOURTH YEAR
Option 3. Textile

First Term Second Term
15 Weeks 15 Weeks
Dynamics of Machines 2'261. ... .. ...cciieviiianiniinns 30 — 60 i AL
Electrical Engineering Laboratory 680, ......0000vviuuenn. 30 — 30 Ma ]
Engineering Laboratory 2601, 2'603....,.....c00000eiiian 60 — 60 30— 30
Fire Protection Engineering 2851, . ......0isrsussasiins Al i 30— 30
Heat Enlgml-enng e e e e o AR o 30 — 60 A i
R T L e e S B A R Y Rt s e e 45— 90 o W
Industrial Plants 2'781...... Hosehy S 45 — 45
Machine Design 2'71. 90— 0 o {1
Mechanies of n;‘meenng 226 o " 45 — 00
Power Plant Design 2'58., . . 60— 0
Production Methods 2'98. . i . 15— 15
Testing Materials Lnbomtnry 35 . 60—30 i s
Textile Engincering 2'87. ...... A e 90 — 30
e, T U e e P T e R R R L T u 30— 30 30 —30

R T e S G T U P v et T s kv T g Pt 1056

Hours of exercise and preparation: 735 -3?5 +sw 720
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Mechanical Engineering — Course II — Continued
FOURTH YEAR
OPTION 4. Refrigeration

First Term Second Term

Weeks 156 Weeks
Dynamics of Machines 2'251 . Soa (o Tara S TR A M RN v 30 —60 55 M
Electrical Engineering Lnbomtory BARC e e . 30—30 07 i
Engineering Laboratury 2:601, 2°608. ......,.. AT veeas 60—80 30— 30
Heat Engincering 248. . .................... SO T 30 — 60 N s
5 6 L Y e S s AT IORY S BN O 45— 00 4 o
Industrial Plants 2'781 . IO e RO RO Aot T ey Fe e YT ve 45— 45
Machine Deaign 271, ...... ... o S vl R =i ()
Mechanics of ngmeanngzzﬁ ......... o I ) Crean | 0 i 45*—90
Power Plant Design 2'58 L e ) b oe & 60 —
Production Methods 2'08........c000vvereienrvrrnnneeries oata s 18— 15
Refrigeration 2'49.  ..........., Chat v e vy RN HACIC T Va 45— 78
Refngeratannbomtnry‘.’m TR eI T e I AL T e 30 — 80
Testing Materials Laboratory i e o) Rireisrioss 60 — 30 A o
Gener Study........ R T ety sevae 80—30 30 — 30
hesis. ,..... A S L T T A b eaTs e 105
Hours of exercise and preparation: 7'3") -.57.": +.wn 720

ARMY ORDNANCE

This work begins with a summer session. Subjects covared: Differ-
ential Equations, M72, a course of one hundred and ninety-five hours:
Mechanics 2891, this course extending through a period of two hundred
and thirty-five hours, Chemistry 5'04S extending through a period of 90
hours.

Schedule for the Year

Summer Term First Tern. Second Term
15 Weeks 15 Weeks

[0+ ] a3 L Lot Y 90— 0 i s o5
Chemistry of Powder nnfl Explosives 5'57. .., . N o e o 30 — 30
Chemistry Laboratory 581, . ..covnenrnnenens e o i A 1056— 0
Differential Equations M72. ... ., 105 Uy

Electrical Engineering, Elements ( 756 —75 4 e
Electrical Engineering Laboratory (°88 . o L A 60 — 00
Heat hnpmeermg AL AT s e s o 45 — 75 45 — 60

Mechanics 2'801 . 235 e s

Mechanisms 2:03 . 00 —30 i W
Ordnance Problems o Y 120— 0
Organic Chemistry ddl a.:.... o) e e e S Y 60 —45 60 — 30
Organic Chemical I.abnramry LA e el oL 135— 0 i i
Fowet Laboratory 388, .. v . vvvveisemnrsnnns = o e s 30 —30
Theory of Elasticity 2'871, 2'272. . .. ..\ .0.004 e o 60—120 30 — 60
Theory of Gyrascope MBT1. . ...vevereroi . cy o o (¥ 16 —15

520 8i0 810
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Mechanical Engineering — COURSE II — Continued
AUTOMOTIVE ENGINEERING -- GRADUATE

Firat Term Seumd“l ‘erm

156 Weeks 15 Weeks
Automotive Design 2'811, 2'812. .......... AP T AR L e 3] 160 — 0
Automative lhnmneermg DR01, 2RO2. ... i cees 35 —00 45 -— 00
Automotive Fuels 10°031. ., ; : 45— 75 ‘e  aa
Dynamics of Engines 2'251 30 — 60 .. it
Engine Testing 2'671, 60 -~ 30 %
Heat Treatment 2842 . . ... . 45— 0

Heat Treatment and Metallmnrnp)n 286

60 — 20
Maintenance and Operation of Automotive Lquuumnt 2661 JO — 2[! i 55

Manufacturing Processes 2' 981 A . 45—15 i o)

Motor Vehicle Testing 2°072. ... 0 1cevnvsvrrrorsnrrnnras : 76 — 45

Research..... MR 7% (o W A A R A A ORI A FV A0 45 285
Hours of exercise and preparation: 755 770

TORPEDO DESIGN, UNITED STATES NAVY — GRADUATE

First Term Second Term

15 Weeks 15 Weeks
Aero Engine Laboratory 27601, . ... ocieueiiannniannnins A Wl 30— 0
Application of X-Ray and Phntelnntlcmy {37 et 5B 60— 0
Automatic Machinery 207 ..... I Tl Sl vees 4b—4b P :
Automatic Machinery 208. ., .. D 5a o la n el pa e T Ca A KA f SN e (i G0 — (0
Dynamics of Machines 2'251........000000000 A O
Engineering Laboratory 2'601. . o 2l
Heat Engineering 240, 242, .. .. 456 —1T75
Heat Treatment 2'841. AP St i 5
Machine Design 2'761, GBS e LGt 00 — 30
Materials of Engineering 2'301 1S e
Mechanism of Machines 2'00. ” s
Physical Metallurgy 2'331, 2433, ..., 120 — 30
Theory of the Gyroscope M87. .. ......c0vaine e A 56 15 — 30
Thermodynamics 578. . ..... A R R e Kt A R I A T oe 30 — 3C
Torpedoes 281 . . .vseeersnns R Bt AR R o R0 i A0 3[)—60

Hours of exercise and preparation: 780 =4056--375 705 =480+4-315
Resear th of 300 hours between June 15 and December 15 of following year.

ORDNANCE DESIGN, UNITED STATES NAVY — GRADUATE

First Term Second Term

15 Weeks 156 Weeks
Advanced Mechanics and 'I‘hemy uf L]asm:ty 2281, 2 282 45—120 45120
Aircralt Armament 1448 SRS A i 45— 75
Dynamics of Machines 2° 1 R 30 — 60 oe o
Electrical Engineering Laboratory 0'84 30 — 30 s A
Exterior Ballistics M75. ... .......... 30 — 60 S5 T ES

Heat Treatment 2841, o ooy v sasonvss 45— 0 e A
Industrial Applications o[ E lm tric Power 6°46 o I 45— 30
Interior Ballistics 220, oty o 30 — 48
Machine Design 2'71......... 90— 0 ) N
Machine Design Advanced 275 150 — 0

Mechanism of Machines 2" Ol! 30 — 30

Physical Metallurgy 2'331, 233 30 — 30 120 — 30
Structures 14 45 —0[) v ..
Structural Drs (gn 1461 g i 45— 0
Theory of the Gyroscope MB67. ... . vovviianes 5 i 3 156 — 30

Hours of exercise and preparation: 7056 =375-+420 825 =405 4330
Research of 300 hours between June 15 and December 15 of following year.
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MINING ENGINEERING AND METALLURGY
Including Petroleum Production

COURSE III

The demands made upon engineers in mining engineering, metallurgy,
and petroleum engineering, call for training in a variety of lines. The
courses are designed te give the student sound training in the sciences,
upon which professional practice is based. The application of these sciences
is enforced through instruction in mining engineering, metallurgy and
petroleum engineering, as well as in related branches of mechanical, civil
and electrical engineering, Thus equipped, the student can take up
specialized work after graduation with the expectation of carrying it on
successfully, while the broad foundation laid in scientific and engineering
subjects affords the general training needed in case he desires to engage
in technical enterprises other than mining, metallurgy or petroleum
engineering,

Valuable opportunities are offered for observation and field work in
the laboratories of the Institute, in the Summer Mining Camp at Dover,
N. J., and the summer visits to oil fields and metallurgical plants.

Three optional courses are open to students,

Option 1. Mining Engineering. This covers the field of mining engi-
neering and includes courses of study in geology, mining methods and
economies and principles of mining, together with instruction in metal-
lurgical subjects adequate to equip the graduate to engage in the practice
of the branches of metallurgy which so often make an important part of
mining operations,

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

Option 8. Petroleum Production. This option covers the field of
prospecting, development, production, transportation and storage of
petroleum. Prominence is given to methods of finding and developing
petroleum resources; to methods of drilling wells and extracting oil and
gas from natural reservoirs; to the maintenance of oil and gas wells and
fields; to methods of transportation of crude oil and gas and the storage
of oil, Emphasis is placed on the statistics which are of importance in the
study of petroleum economics from a world viewpoint,
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Mining Engineering and Metallurgy—COURSE III-—Continued

Option 1. Mining Engineering
First Year, Page 60

SECOND YEAR

Firat Term Second Term

18 Weeks 15 Weeks

Engliah and History E21, E22. .. ... c0vvnetviiionianis 48 — 78 45— 76
ng 2' 'E)Ol ........................................ 30— 0 it A

reiih r LT R e G RO St e W e o 45— 45
Mnthematlcs M2l NI sy 45 — 90 45 — 00
Mechanism 2'01, . i G 30 — 60
Military Science MS21, M&22 45— 0 45— 0

Mineralogy 1201 s o
Physics 803, 804.. ... 60 60— 175
ualitative Anah,!m 51 L
uantitative Analysis 512,

Hours of exercise and preparation: 750 =450 +300 750 =375 4378

REQUIRED COURSES AT SUMMER MINING CAMP

BUPVATARE Y10 o ivie e 6 0l 006 4 a0 e alnd Wb ain aesias a1 a s ... B345--15
Mining Practice 8'08. SRR T RednA Al bt ol Y 45— 0
THIRD YEAR

First Term Second Term
15 Weeks 15 Weeks
Applied Mcchanice 2°15, 2'20 . . 46 — 90 45 — 00
Economic Geology 12'40 A i 75— 45
Fire Assaying 3'81. .. 90—30 i A0
Geology 1231...... - .. T5—4b6 S
Mining Methods 801,802, . ....000veereriiiaiaiinnnnes 76— 45 60 — 45
Ore Dressing 8'21 .. . cccvsssoonsrsonnnsvonsnnrssnnsssas 9y - 45 — 30
Ore Dressing Laburntory {57y A e MOy e RN a4 o 75 —30
Political Economy Ee31, Ee32............oooiiiiaiinnes 45 — 45 45 — 456
uantitative Analysis 5' e AP e s 105 — 30
‘esting Materials Laboratory 287. .. ... ciivveninneenns 2 X 20 — 10
OBl BERAY . e vsias sl slond s s eranas s s ansannisessae i o 30 — 30

Hours of exercise and preparation: 720 =435 +285 720 =305 4-8325

FOURTH YEAR

First Term Second Term

15 Weeks 15 Wee
Economics of Mining 3038, .......c.0cvessssrananrrnrioas 60 — 45 i o
Electrical Engineering Laboratory 6'85.............c0000 s rE 30 — 45
Electrical Engineering, Elements 0 e R e el Ao s O R A 60 — 90 i 1
Engineering Laboratory 276811.. .. ... . iiiiiiiniannnes o A 30 — 15
Rield Geology 12'88. .. . covvieiainresrssnssssssivansnes 45 — 15 of e
Heat an‘lncenng GG BB s e v 45— 175 45— 175
Hydraulics 163, .. 80—45 o e
Metallurgy, Co cI)er. Tead, ete. 3412 75 — 45 o sl
Metallurgy, Gold and Silver 342, 75 — 30

Metallurgy, Iron and Steel 3'432

Principles of Mining 3'04 45 — 60
Stationary Structures 1° 44 30 — 45
General Study. . 30 — 80

RO S leors e s ais wiatt s s 5 4 1560
Hours of exercise and preparation: 735 =375 4360 735
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Mining Engineering and Metallurgy—COURSE III—Continued

Option 2. Metallurgy
First Year, Page 60

SECOND YEAR

First Term Second Term
15 Weeks 156 Weeks
EnnluhnndH:storyEBl L R P A S T P ST AC ey | YR £ 45— 175
Forzigxgy % 11 ................... e AT oy 30— 0 POt
T L AR D T S Y !
SO k) e e g e e e ‘s o 15— 15
Mathemtiu Mﬂl L AR e A T A L 45— 90 45 — 00
L T i S R A y iy 30 — 60
Mili Science MB21, MS22. .. ...ovivrvrnrinrnrnenss 45— 0 45— 0
AR 0T, Ll e e ctta sor siaie v ol v et 120 — 30 o o
Physics 803, 8'04. .. .....oovvrenrrnn.s A TG e S ) — 75 680 —75

8u.1imm AT D (e e ; 105 — 30
uantitative Analysis 512. . .. ..................... .. T mn — 30

Hours of exercise and preparation: 750 =450 300 750 -405 4345

REQUIRED SUMMER COURSES

TN,y L o b e e o e T e o o 60— 0
Surveying and Plotting 1'02, M T 21 T B O S AL S e 750 e S A S T 70— 5
THIRD YEAR

First Term Second Term

15 Weeks 156 Weeks

Accounuhf ................. 7 45 — 45
Applied Mechanics 2:15, 220 . . 45—00 45 — 900
Engineering Laboratrlr) 2 ﬁli i Lo 30 — 15
Fire Assaying 3 90 — 30 o b
Heat Enmneznng 2744, 2'45 . . 45—175 45— 175
Heat Measurcmems B e e s . 45—15 iy %
15 BT A ) e e S e A e 5 i 76— 15
Ore Dressing 3' 2.! ..................................... v s 45 — 30
Political Economy L L P s 45— 45 45 — 45
%usnhtatwe Analysis 5' 13 ............................. 105 — 30 1Y e
esting Materials Laboratory 287..... . .............00! o % 20— 10
R N e e s e e 30 — 30 30 — 30

Metallurgical Plant Vla ............................. 30 — 30
FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks
Electrical Engineering, Elements 6'40.............,....... 60 — 90 o i3
Electrical Engineering Laboratory 6'85. , , 5 . 30 — 45
Electrochemistry, Elemenn 8'00 i . 60 — 30
Elements of Mining 8 30 — 30 A AT
Hydraulics 1'63. ............. 30— 43 3 i
Mcmllurgy. Gold and Silver 842, .,........ : i 75— 30
Metallurgy, General: Zinc and Minor Metals 3'44 60 — 45
Metallurgy and I-Ilcat 'I‘rgaéme?t o'PBStcel 3'45. 30 —15
ron and Steel 343. . ......., wvi o b
(a) Metallurgy {Copper Lead, ete. 3411, . ,, ... o
Iron nnd BEaalBABL o i e e
(8) Metallurgy {C opper, Lead, ete. 8'41.................
Tharmochemlstry and Chemical Equilibrium 5'68 e o
R R A T e ; 30 — 30
R e e S T e i e B e S " e 180
1L T e R R e TR et ot 1 we 60

Hours of exercise and preparation: 720 =375 4345 720
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Mining Engineering and Metallurgy—COURSE III—Continued
Option 8. Petroleum Production
First Year, Page 60

SECOND YEAR

First Term  Second Term

15 Weeks 15 Weeks

English and History E21, E22 45— 175 45 — 75
Forging 2901, .. .. 30— 0 s bt
Geology 12:30 " —~ 45— 456
Mathematics M21, M22. ... 45 — 90 45 — 00
Mechanism 2°01. ... ... : b 1 30 — 60
Military Science MS21, M522 45— 0
Mineralogy 1201 o yis
Physics 8'03, 8'04 i ] 60 — 75
Qualitative Analysis 5°11 105 — 30 i s
Quantitative Analysis 512 i K ! 105 — 30
Hours of exercise and preparation: 750=450-+300

REQUIRED COURSES AT SUMMER MINING CAMP
Surveying 1'10 .. 345—15
Mining Practice 3'08 4
Oil Field Visits 389, . . ...0000nenn

THIRD YEAR

First Term Second Term

15 Weeks 15 Weeks
Applied Mechanics 2°15, 2'20 45 — 90 45 — 90
Economic Geology 1240 i A 75 —4bH
Geology 12'31 5 — 48 5 iy
Lubricating and Fuel Oil Testing 538 5—1! e s
Mining Methods 301, 3102 H—4f t0 —— 45
Ore Dressing 3'23 2 N 45 — 50
Petroleum Engineering, Elements 381, 3'82 .. D0—45 60 — 45
Political Economy Ec31, Ec32 45 — 45 45 — 45
Testing Materials Laboratory 2'37. . .....coiiuiiiinein . T 20 — 10
General Study 30 — 30 30 — 30

Hours of exercise and preparation: 720 = 405+ 315 720 = 380+ 340

FOURTH YEAR

First Term Second Term
Kl 15 Weeks 15 Weeks
Economics of Mining 3:03 60 — 45 L A
Electrical Engineering Laboratory 6'85 s g 58 R 30 — 45
Electrical Engincering, Elements 640 60 — 80 R
En[i:mecnng Laboratory 2611 7 ) 30 — 15
Field Geology 12'33 .. 45—15 i £
Geology of Coal and Petroleum 12:80 60 — 45 b, o
Heat Engineering 2'44, 2'45 65— 175 45— 75
Hydraulics 1'63 s o
Petroleum Production and Utilization 3'85, 3'86 75:—30
Principles of Mining 3'04 i e 45— 60
Stationary Structures 1'44 Vi A 30— 45
General Study
Thesis. ......

Hours of exercise and preparation: 720 = 375+ 345
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ARCHITECTURE — COURSE IV

The architect of today requires training in the creative, the con-
structive, and the executive aspects of his profession. Rarely is an indi-
vidual so endowed that he may achieve a mastery of all three fields,
though an understanding of each in its relation to the other is essential
to a thorough realization of the opportunities that lie before the archi-
tectural student. At the present time the Department offers courses cov-
ering two aspects of the general field, the creative and the constructive,
A description of the latter (Course IV-A, Architectural Engineering) will
be found on page 77; a description of the former (Course IV, Architecture)
follows herewith.

The Departinent of Architecture of the Massachusetts Institute of
Technology is the cldest school of architecture in the country. Its record
of distinguished performance in the field of architectural education is
unexcelled. That this enviable accomplishment may be perpetuated and
that the graduates o' the Department may have the best possible prepara-
tion for their years of practice, a five-year course has been established,
leading to the degree of Bachelor in Architecture.

This new course affords the high school graduate the opportunity
to acquire the essentials of a general education while pursuing his technical
studies. For students with a college background, and likewise for those
whose training has been largely in offices, this course offers an opportunity
to supplement the deficiencies in their educational preparation to the best
possible advantage, The former will receive credit for satisfactory work
equivalent to the requirements of our schedule that has been performed
elsewhere. The latter will correspondingly find that as a rule their experi-
ence as draughtsmen will qualify them to take the more advanced pro-
fessional courses in design, freehand drawing or color (see requirements
for special students on page 57). Thus in both instances as much time as
possible will be gained toward the completion of the required schedule.

The method of teaching followed in the Department is founded upon
personal criticism. Instructors in all professional subjects devote their
efforts toward the development of individual initiative. This applies par-
ticularly to the courses in design, modelling, color and freehand drawing
where individual criticism at the draughting board is accompanied by
careful direction in the use of our exceptional library material,

Lest constant criticism should tend to make the student depend
upon his instructors for ideas, and thus defeat the whole purpose of our
teaching, students in the advanced grades are thrown increasingly upon
their own resources, only receiving criticism when satisfactory progress
has been made since the instructor's last visit. This policy, together with
the custom of advancing students in design by points rather than by years,
ensures to the capable performer such rapid advancement as his qualities
justify.

Frequent opportunities for the comparison of our student work with
that of students from other institutions are provided by the conjunctive
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problems shared with the Harvard School of Architecture and the Boston
Architectural Club, These opportunities are further supplemented by
sending selected drawings from all grades to the judgments of the Beaux
Arts Institute of Design in New York City.

That deserving students in need of financial aid may not have to
forego the opportunities that we offer, scholarship aid is available for
both men and women. This assistance is supplemented by many cash
prizes given throughout the year, and conspicuous ability is rewarded by
Fontainebleau Scholarships and a Traveling Fellowship entitling the
student to a year's travel in Europe.

All drawings and designs made during the course become the property
of the Department to be retained, published, exhibited, or returned at the
discretion of the Department.,

Architecture — COURSE IV
FOUR YEax COURSE
FIRST YEAR (Discontinued June 1927)

SECOND YEAR (Discontinued after 1928)

First Term Second Term

15 Weeks 16 Weeks
Applied Mechanics 217, 2'18. RO U b S i 45— 75
Architectural History 4’ 421 4'429 15— 30
Design 11 4721, 4'722, ... ....... § 225— 0
English and History E21, E22. ... o . it 45 — 75
grcehand Drawing 4021, 4'023,, [ . 1l 0 0 60— 0
penal OB o o e e N b
Mihtlll? Sc1ence MS2' M e s e e e 45— 0
(e e T A R P e i [ 76— 0
Theory of rchatecture 4821, 4822 ..... ... iiiiinnnn 16— 15 15—15
Hours of exercise and preparation: 720=450+4270 720 =5254105
REQUIRED SUMMER COURSE
Office Practice 431 100 — 0
THIRD YEAR (Discontinued after 1929)
First Term Second Term
16 Weeks W
Building Construction 4'80. . .....coiveiiiiieininnininia 156 _e;,a “?. ce!u.i
Color, Theory and Exercises 4' 081 4082 . R . e T 15— 45
Constructive Design 4'811, 4'812......... A e 90— 0 106 — 0
Retign LI €781, VTR oo i aisicarsrialssiva ae s oo 210— 0 225— 0
European Civilization and Art 4'461, 4462, ., . 45 — 60 45 — 60
Freehand memg 4031, 4'032, .. 60— 0 60 — 0
Mndelhn%_i 071, 4072......... 45— 0 45— 0
Political Economy Ec31, Ee32. L v 45 —48 45 — 45
Theory of Architecture 4 331,4332.° .. . 16— 15 16— 15

Hours of exercise and preparation: 720 =540 +180 720 =555+ 165
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Architecture — COURSE IV — Continued

Four Year Course — Continued

FOURTH YEAR (Discontinued after 1930)

First Term

16 Weeks
Color, Design and Apghcatton 4001, 4002 60
Design IV 4'741, 4'742. .. . ..oovvsvnvinanes 345— 0
European Civilization and Art 4
Freehand Drawing 4'041, 4042,
History of Renaissance Art 4'40.

Town PIARRIRE A 0L 1 ¢ cvalivs sloisailoaioviniiaaien aaaaians 30 — 48
Philosophy of Architecture 4'52. ......c.oviviiiiiniiien, Rl |
Professional Relations 4'241,4'242. . ... .0vivrinunnnnnns 15— 18

Hours of exercise and preparation: 720 =540+180

Second Termn

720 =570+150

FIVE YEAR COURSE — Beginning September 1927

FIRST YEAR (In effect 1927-28)

First Term

Architectural History 4411, 4'412. .. ... iieviineriis 30 — 60
1oy e B T R S e S SR I % 2
e e R L e e e e el A e R LA 45— 75
) R O B I O O sk R 45— 90
(55 Toivnt i e e TR NN oS i Sl S e el s 90— 0
Mathematios: MY, M2, . . oo oeimeesssns s 45 — 00
Military Science MS11, M812..... .. .0 i, 45— 0
D e A b R e OV S RO T E A AT SO 45— 0
Physical Tratning PTL: PT2. .o vavsvemiminisnisihes 20— 0
Shades and Shadows 4'11. .. .o ivvnvnnrrrnnrioniries 45— 0
Theory of Architecture 4'311, 4312, .. .. .00eeirninnn.. 15— 0

Hours of exercise and preparation: 740=425+-315

Second Term
3

180 — 0
45— 75
45— 00
45— 00
45— 0
20— 0
16— 0

740=425 +315

SECOND YEAR (In effect 1928-29)

Pirst Term

15 Weeks
Applied Mechanics 2'17, 2'18.. .. ....ooiiiiiiiaiiininns 45 —175
Architectural Hiat.ory 4 421 4 e S e T o R TRV 15— 30
Design I1 4721, 4722 . ...oiiiiv i 180 — 0
English E21, E22, v 0000 ivneiiaisvnereiannssssnssanias 45— 175
Freehand Drawing 4'021, 4'022., .. .. ..0oiivvriniiinenes 60— 0
Brenol LOB LB . ... o cioeieionssiieessieesssessies s 30 —45
Military Science M521, MS22. ... .. ..........cocivininn 46— 0
Office Practice 4211, 4'212, .., ... .coviereneascnrannes 45— 0
Theory of Architecture 4'321, 4°822 ...........c000vvien 15—15

Hours of exercise and preparation: 720 =480 4240

Second Term
15V

80 — 45
45— 0
45— 0
15—15

720=480 +240

REQUIRED SUMMER COURSE (Following Second Year)

Office Practice 4'30 100 hrs,
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Architecture — COURSE IV — Continned

Five Year Course — (Continued)

THIRD YEAR (In effect 1829-30)

Building Construction 4'80.
Constructive Design 4'811, 4'812.
Design 111 4731, 4'732, . ... .. X
European Civilization and Art 4461,

Freehand Drawing 4' OJI 4032 !
Modelling 4'071, 4'072 ’

Palitical Economy Ec31, Ec
Public Speaking............
Theory of Architecture 4'331,

Hours of exercise and preparation: 720=

First Term
15 Weeks

. 15—1b

. 106— 0
195— 0
45 — 60
60— 0
45— 0
45 — 45
30 — 30
30— 0
570 + 150

Second Term

15 Wee

106 — 0
2256— 0
45 — 60
60— 0
45— 0
45 — 45
30 — 30
80— 0

720=585+135

FOURTH YEAR (In effect 1930-31)

Acoustics. Illumination and Color 8'06 ..........o0vvivnn
Color, Theory and Exercises ... ....oiviiiiiiiiiniiinsin

| i A B L 2 A B A e e e :

European Civilization and Art 4'471, 4472,/ 0.0
Frechand Drawing 4'041, 4042, .. .00 viiiiiiiiiiiiinas
Geology of Materials 12 B e e
Mechanical Equipment of Ihnldmg.\ .....................
Professional Relations. ......... ne

Report Writing., .. ...........
Theory of Architecture 4'341, 4

Hours of exercise and preparation: 720

First Term

‘w.cund Tm m

15 Weeks
15— 46
330 — 0
45 — 60
60— 0
60 — 45
16— 15
30— 0

720=556+1065

15 Weeks
15— 30
15 — 45
315— 0
45 — 60
60— 0
15— 30
30 — 30
30— 0
=56254195

FIFTH YEAR (In effect 1931-32)

Cuiur. Dc’ilgn and Appll(.&tmn

Design V 47561, 4'762............

European thhmtlon and Art 4'481

Figure Composition 4'052. . .

Freehand Drawing 4'051.

I’hl.lusuPhy of Archltccture ¥ 02
Town Planning. .

T R R B T A e T R G T R I AP

First Term

15 Weeks
16— 156
15 — 60

375 — 0
30 — 45
H— 0

Hours of exercise and preparation: 720= 5556165

“aecund 'lerm

15 Weeks
15— 60
16— 0
30 — 45
90— 0
15— 15
275 — 0

720=0600+-120
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COURSE IV-A. ARCHITECTURAL ENGINEERING*

The course in Architectural Engineering was first developed as an
option in Architecture and graduated its first class in 1900. The Institute
was among the earliest of the technical schools to recognize the growing
demand for men with a thorough, fundamental training in engineering who
should at the same time have acquired a sufficient acquaintance with
the aims and ideals of the architect to be able to work in sympathy with
him.

The introduction of new building materials, steel about 1885 and rein-
forced concrete somewhat later, opened hitherto undreamed of possi-
bilities in the structural problems and added greatly to their complexity.
This laid the way for specialization in the architectural profession and
gave birth to the new profession of architectural engineer,

Every important architectural structure today is the result of three
elements working in close association with one another; first the design-
ing element which is the real creative element, second the engineering
element which controls the design of the structure, and lastly the adminis-
trative element, Every architectural firm must comprise the creative
and the administrative element, in the smaller offices sometimes combined
in a single person. The engineering element on the other hand may or
may not be directly a part of the office equipment, It is always desirably
so, but it may be sought outside the office in one of the structural firms
specializing in architectural construction, or it may be sought in the
services of a consulting architectural engineer called to work in association
with the architect on a particular picce of work.

It is the aim of Course IV-A to offer training leading to a professional
career in engineering and in architecture, In addition to the preparatory
training given to the other engineering students those of IV-A are required
to take courses in history of civilization, of art, and of architecture, and in
principles of planning,

In accord with the general policy of the Institute much stress is laid
upon the acquisition by the student of the basic principles of engineering
and upon his ability to adapt these principles to special cases. Parallel
with the theory of structures long periods of structural analysis and design
develop the student's initiative and imagination, and expand his power
to use his equipment in the solution of the infinite variety of problems
with which the structural engineer has to cope. The instruction in this
work is largely individual in character and is planned to develop the
ability to think independently. This work is carried on in the atmos-
phere of the architectural department where the student is constantly in
touch with the men working in Course 1V,

The student who elects IV-A should be interested in mathematics

*Definition adopted by the Association of Collegiate Schools of Architecture, May,
1021. Architectural Enginecring: ' Essentially an engineering course, giving fundamental
and comprehensive training in engineering and including sufficient preparation in Archi-

tecture to put the student in full sympathy with the ideals of the architect, but with no
attempt to give him facility in Architectural Design."
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and their many applications and at the same time his tastes should be
of sufficient breadth to have some inclination toward the so-called fine
arts. The latter is an essential element in his equipment if he is to be a
success as an engineer practicing in Architecture and will form a most
useful bond of understanding between himself and the architect,

The course is four years in length and leads to the degree of Bachelor
of Science in Architectural Engineering.
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Architectural Engineering — COURSE IV-A
First Year, Page 60

SECOND YEAR
First Term Second Term

. 15 Weeks 15 Weeks
Applied Mechanics 2'15, 2'20. ... covvrrvnnererecsiiiainn 156 — 90 45 — 00
Architectural History 4'411, 4°41 . 30—060 30 — 60
Building Construction 4'80 . 15— 15
English and History E21 E2; 45 — 75 45— 7b
Foundry 2911 A 30— 0
Mathematics M21, 45 — 90 45 — 00
Military Science M&21 MS22 45— 0 45— 0
Perspective 4°13. 15— 45 b 3
Physics 8'03, 8 04, 60 — 76 e
Structural memg 4 s i 60— 0

Hours of exercise and preparation: 750 = 3004450 750 = 360+ 390

THIRD YEAR

First Term Second Term

156 Weeks 15 Weeks

Acoustics, Tllumination ami Color 8'06. A ris ot
Applied Mechanics 2'20, 2211, .. ...oovpinvinin 456 — 90
Architectural History 4'421,4'422.,........... . 15—30 156 — 30
European Civilization and Art 4' 461, 4° 402, 46 — 60 45 — 60
Geology of Materials 1249, ... ..........00 15 —30 S
Materials 1'43. . . .....o0000 ALK LRI T o L Vs 16— 30
Office Practice 4'22 . ........c0u0s . 90— 0 A iia
Political Econom }% Ec31, Bed2., .vviiounn 45 — 45 45 — 45
Report Writing E83. . . ......0000eves- i 30 -— 30 . 3
Structural Design 4 011, 4912, 106— 0 150 — 0
Structures 1.40.,.... . 00chiinainn Fpienaler) aa 30 45— 75
BUEVeVIng 1°08 i ivii v baair sy deeaneha e RS Pl 30— 0

Hours of exercise and preparation: 720 =4056+4-315 720 =300 4330

FOURTH YEAR

First Term Second Term

15 Weeks 15 Weeks
Ao ket ST g A0 TSI R R A ate it aniee (I5==80 Y] i
HydravnlioB 108 . oo vt roansvasassssssressesivssvasni .. 30—45 o5 5
Mechanical Equipment of Bmidlngs o DS WA e, 3 A0 — 45
Professional Relations 4'241, 4'242. .. ... .ciiiiiniiiinns 15 — 15 15 — 15
Reinforced Concrete Design 2 391 2'302. verssenvene 108—"10 90— 0
Structural Design 4°021, 4822 ..., viiinvrrrrsrsrssanss 120— 0 105 — 0
Structures 1'41, 1'422, ., ....00zcviias YOI e S RO 60—120 30 — 60
Testing Materials Lnboratory 3 e ceevinsses  80—380 e
%estlng Materials Laboratory (Concrete) 2 asz.’. . . ..., 30—15 11t

518 T R T I R T T o A A R A A . ais

General Study . . .....oovvonee b s Whiassrisaye S0-=80 30 — 30

Hours of exercise and preparation: 720 =438 4285 720
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CHEMISTRY — COURSE V

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

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

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

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

For those students who show special aptitude for investigation
opportunity for pursuing graduate courses and research is offered in the
Research Laboratories of Physical Chemistry and Organic Chemistry.
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Chemistry — COURSE V — Continued
First Year, Page 60

REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis 5:10, 310—60

SECOND EAR

Figs%l'cir: Secollad“;cr]n“l!
i ! ee ee]
English and Hlatury F.21 E22 o e I e A NP P e 45 — 75 45— 756
Language . . e b g .. 45—175 45 — 75
Mathematics M21, M22.°.. . ... .. L .. R R 45— 00 45 — 90
Military ‘:‘vc:cnce Mb?l MS22 ............. ORI cesises 48— 0 45— 0
Phyaics 803, 8:04 AT Lttt s ciessesss OD—75 00 — 75
Ountgltatwuﬁnalyms512 S i s OB == 50 105 — 30
1. Geolngy 1B sssis st wrevai i svaainns s sk 0= 00 o o
1o, Mineralogy 12°08. ... .uiasvsssnssessgnrtasnossaiss 0 o 45 — 1!
]b Optical Examinations of Chemxca‘l Proctmt.atcs 12.20.. i s 45 — 15
. Biology and Bacteriology 728, 7201, . ..., .ci0vanriins 45— 15 15 15

Hours of exercise and preparation (1) 750 = 3754 .i?o 750 = .‘;HI()—I 360
(2) 750 = 300 + 360

THIRD YEAR

First Term b‘ecunri Term
15 Weeks 15 Weeks

Chemical Literature 5191..., 30 — 45 & e
Chemical Princi xles 5651, 5052 75 — 90 75— 90
Gas Ana'lfsls BY L s ey 16— 156 O o
Industria Lhemﬂtr 10'201 s ! 60 = 60
Orgamc Chemistry I 551, & 5 ! 60 — 45 60 — 30
Organic Chemical Laboratory &' 61, b 186 — 0 195 — 0
Political Economy Eedl, Eci2 45 — 45 45 — 45
Industrial Applications r.\f len{\mtwc Am\'l 45 — 45 o
Special Methods 65'40. 30 — 15

General Study . ......... is i 30 — 30

Hours of exercise and preparation: 735 =435 4300 720 wma-u.m

Students credited with Elementary and Intermediate French upon entrance will

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

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

will take Intermediate German.
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Chemistry — COURSE V — Continued

FOURTH YEAR
First Term Second Term
156 Weeks 156 Weeks
Chbemical Library Technique 65192 ................ viies 18—15 e o
Chemical Prmcaplel BOR 45 — 60 = s'4
History of Chemistry 5'03. .. .. &l) i 30 — 30
Industrial Chemistry 10211, 45 — 45 i o
Inorganic Chemistry 5'06 ol 45 — 45
Metallography 3611 . o o
Radiation Chemistry 579 . 30 — 45
Surface and (‘ollmd Chou:ls‘ A 30— 15
Thesis 5951, 59562 . 315
Thesis Rl-purls 0, 16— 15
General Study., . .... e g 3 o
Elective. .... KLETATh 10 et S B AN R s AT A S e e 105
720 720
ELECTIVE SUBJECTS
Chemistry of Foods 8281 . .40 00veeiiiarsries Either Term 45 — 15
Electrical E m-m(-: ring, Elements 840, ..., .. Either Term 60 — 90
Food Analysis B'26. .. .....0000000eivas +vves. Either Term 756 — 0
Lubrication and Fuel Oil 'l‘cstmu 538......... Either Term 45 — 15
Optical Methods 520, . «.uvvivniiessiasssnesas Either Term 30 — 15
First Term Second Term
Heat Measurements 810 .. ... 60—30 Mathematics M37 ... ......... 45— 90
Industrinl  Chemical Labora- Metallurgy of Common Metals
SO IR RO e 105 — 30 R AT T R Y 41 5 — 45
Mathematics M36............ 45 — 00 Powder and Explosives 557 .... 83030
Proximate Analysis 530..... . 90-—30

Optional subjects other than those listed above may be taken with the approval of

the head of the l)lIJaerl nt of Chemistry.

Graduate courses in Chemistry may be clected with the consent of the instructors in

charge of the several courses.
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ELECTRICAL ENGINEERING — COURSE VI

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

The theoretical work runs parallel with an extended course in the
laboratories, which begins with the work in chemistry and physics and
extends through all of the scientific branches studied. The electrical testing
laboratories and the laboratories devoted to electrical machinery are com-
ponent parts of the equipment. These laboratories are extensively equipped
with apparatus adapted to the needs of undergraduate and advanced study.
The laboratory work is carried on with the purpose of developing in the
student habits of accurate observation and reflection, besides bringing to
his consideration the methods and tests of fundamental importance and
questions of economy of time and precision of results. It culminates in a
thesis requiring originality and the application of acquired technique.

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

Under present regulations no students will be admitted to Course V1
in the second year with incomplete records in any entrance subject or an
incomplete record in any first year subject. On account of the number of
applications it is probable that no admissions to the third year will be made
without clear records in both first and second-year subjects and entrance
requirements.
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Electrical Engineering — COURSE VI — Continued

First Year, Page 60
~ SECOND YEAR

~ First Term Second ‘Leri:

15 Weeks 15 Weeks

r,Jll('l'.l Mechanics 216 ..., ..... S A T i M &5 30 — 60
ctrical Engineering, Principles 600, i 5 756 — 90
English aud T S o e e R e 4 45— 175
T ot e e ey N L A S e A G S S IR i 30— 0
Machine Tool Lnbnmtory 2:041, 2'042. . 30— 0
Mathematics M21, M22, 45 — 00
Mechanical Engineering and Machine’ memg BB 120— 0 G !
chanism 2'00. . ........... o R Lk A ve v enssres 2000 ve fai
Military Science MSEI MS22 ..... L T e 46— 0 46— 0
Physics 803, 804 2 A 2 B L T E b A e R L 1B d 60 — 76

Hours of exercise and preparation: 750 =420-+330 750 =360 +300

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

THIRD YEAR

First Term Second Term

15 Weeks 15 Weeks

Applied Mechanics 220, 2'22. . ... .oivinreiinnninnernis 45 — 00 45— 175
Electrical Engineering Ln'bomtory 670, 6'71. . 90-—=75 76 —175
Electrical Engineering, Principles 601, ‘802 . . 45— 60 75 — 90
Heat Engineering 2'441, 2461 . .. .......... . 45—00 45 — 00
Mathematics M31. . .......... . 30 —60 A
Political Ecunumy EeBl, Ee82......000v0 45 — 45 45 — 45
L6 ey 1 G R T o IO OV Tt T B e A AL B0 b 10 e E 30 — 30

Hours of exercise and preparation: 720 =300 4420 720 =315 -+405
FOURTH YEAR

First Term Second Term

¢ 15 Weeks 15 Weeks

Electrical Engineering Laboratory 6'72....... s D=0 7 i

Electrical En&l eering Principles 603, 6'04........... e 90—120 76—105

Enmneenng boratory 2621 O R0 ) A 45 — 30

Bngliah BE40, i ciiiiiiivaniness 456 — 75

Hydraulics 1'64 .. ............... e R T i3 b

Professional Electwe ........................... R 1] 45 — 90
"hesis . R 10 SO U B R BRI R A S EOA AL AN T e 2y 210

Genern!Sr.udy I T B PO I B R r R s 30—30 e
Hours of exercise and preparation: 720 =300 4420 720
PROFESSIONAL ELECTIVES

First Term Second Term

156 Weeks 15 Weeks

Central Station Design 6:222.,......, el e e 45 — 00

Central Stations 6'221..........,. 45 — 90 e A

Electrical Equipment of Buildings 623, N He 15 — 30

Electrical Engineering Laboratory 6:80 . Either term

Time specially arranged.
Electiic Machinery Design 6'251 0 252
Electric Railways 624

45 — 90 45 — 00
45 — 90 s .o

Mumination 6:27...... 45 — 90 0% Ty
Industrial Applications of Elec Pow e 45 — 00
Power Transmission Equipment 6'20. . e s 45— 0i)
Prinziples of Radio Communication 6° 262 45— 10
Principles of Wire Communication 6'28] , 5—00 1A
Storage Batteriea 6.20................ A AT One Term nnly

16— 15
Subjects in Mathematics, Physics and certain other branches may be substituted by
approval of Professor Jac
Senior students with hlgh records who wish to emphasize the Research related to their
thesis may upon approval of Professor Jackson substitute additional thesis research for
one or both of the professional electives.
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ELECTRICAL ENGINEERING — VI-C

Students, who wish to follow partici'arly the theory and practice under-
lying Electrical Communication, may register for the Electrical Communi-
cation Option at the beginning of the junior year. For admission to this
option, a student must have completed the first two years of the under-
graduate Course VI at the Institute, or their equivalent.

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

Electrical Communication Option VI-C

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

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks
thed MechRrtios Q90 50 cie et era st s 45 — 00 7 o5
ctrical Communications, Principles 6301, 6'302. oo 45 —90 45 — 80
Electrical Engineering Laboratory 670, 671, ... .c0ovvts 90 — 75 %6 —175
Electrical En meermg. Principles 601, 6'02............... 45 — 60 75 — 90
Sy T e LR R oy S o S e A S 30 — 60 s o'y
Political Dconomy BoBl, BB, . vovvernnrnronnrssannnrs 45 — 45 45 — 45
W EntOTARRIORN TS T v vre e rone-nie a0t s o ces oo hmiams bty A it 45— 175
L T L S e e R S e e s s 30 — 30

Hours of exercise and preparation: 720 =300 4420 720 =3154405

FOURTH YEAR

First Term Second Term

Weeks 15 Weeks
Electrical Communication, Principles 6311, 6:812. . ....... 45 — 60 45 — 80
Electrical Communication Laboratory 6' JBl 6:332. ceve 45— 60 45 — 60
Electrical Engineering, Principles 8°03.................., 90 —120 i o
Electrical Engineering La.horabory 3 O N G OO O 90 — 90
Electromagnetic Theory 8241 ... .00 vivniivnnninnnnss 30 — 30 i "
Electromagnetic Wave Propagation 8'242................ i o 30 -— 45
Ty e A S e o et ROr R T ol o R O SR He o 45— 175
Sound Speech and Audition 8:0F 3 i 45— 60
EEBAE 0 a ek Fgs ks we b SRR A RS F e i o 180
Gencrnl Ay T L S [ a s e e A A it 30 — 30 % W

Hours of exercise and preparation: 720 =330 -390 720
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ELECTRICAL ENGINEERING — COURSE VI-A

Option 1, Manufacturing. In co-operation with the General Electric
Company.
Option 2, Public Utilities.
(a) Light and Power. In co-operation with the Edison Electric
TNluminating Company of Boston.
(b) g:insportation. In co-operation with the Boston Elevated
way.
(c) Power Systems — Construction and Operation. In co-operation
with Stone and Webster, Inc.

Option 3. Communications. In co-operation with the Bell Telephone
System in New York City.

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

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

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

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

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

Each class is divided into two groups (A and B) which alternate, after
the second year, one group working at the plant of a co-operating company
while the other is at the Institute in Cambridge.
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COURSE VI-A — Continued

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

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

SECOND YEAR

First Term Second Term
At M.L.T. At M.

15 Weeks 16 Weeks

ALL OPTIONS AT M. L. T.
f)p]led MACHARION F 10, o o s vadins doiasbiossrs veseees 30 —60 o %
ectrical Engineering, Principles 6'00 .. ........co00vvivue .. o 75 — 00
Electrical Engineerin Laburatury (iEed g AR VTN o 35 — 25
English and lstury 21.E22 R O RO A et ) 45 — 75
Mathematics M21, oo 456—00 45— 90
Mechanical anncenng and’ Machme Dramng 2721 . 90— 0 o e
Mechanism 2'00. R R (O H OO R v o 45 — 90 Bt i
Military Sctence MS21 ‘MBE22. viesens 45— 0 45— 0
PR SOB IO s i sl i s valia i 680 — 75 80 — 75
Pohitical Eeotiomy BeBL L it i s bl ias At vy 45 — 45

750=360 -300 760=350 +400

GROTUP A
THIRD YEAR

Summer 1927  First Term Second Term
At M.I. T. At Works At M.I. T.

ALL OPTIONS AT M. I. T. 10 Weeks 10 Weeks 15 Weeks

thr d Mechanics 2'20,2'22, .. .....0000...s 45 — 00 Gk b Tk 45— 1756

Electrical Engineering Laboratory 676, 6:77T.. 65 —40 = A 40 —35
Electrical Engineering, Principles 6°01°T, 6023 , 45 —60 - e 75 —00
Heat Engineering 2441, 2461, ......000vviinn 45 — 90 i o 45 — 90
MatHemAtion M1 o st s o vt il e 55 s 30 — 60
Roltisal BocAoMV I BOBE - o 41 asieins 4ie eraiiatalns fic s i s 45 —45
Testing Materials Laboratory 2371

RSt R D ) o o e o s rasths e i ki i A o 5 20—25

MANUFACTURING OPTION (1)
At General Electric Works

Committee Work G441 .. ..........ovvnnnn, = 37 30 — 60 r
Electrical Engincering, Principles 6021, ...... i T 30 — 60 A s
Manufacturing Practice 6'001................ D oy 48 hrs.p.w. 5 A

PUBLIC UTILITY OPTION (@)
At Edison Plants

Committee Work G441, . . ... .......000uns 7 A 30 — 60 i
Electrical Engincering, Principles 6:021....... i A 30 — 60 3
Public Utility Practice 6'011........cciiauuis 3 i 48 hrs.p.w.

At Boston Elevated Railway
Committee Work G441 . ..............0000s o0 s 30 — 60
Electrical Engineering, Pl"lﬂ(‘l[ﬂ("- i} 021 ....... i i 30 — 60
Public Utility Practice 6'921.......000vviiian I i 48 hrs.p.w.

At Stone & Webster
Committee Work G441, ....... 0 .viaiianis iy A 30 — 60 o
Electrical Engineering, Prmcu\qu @021 i i 1% 30 —60 I v
Public Utility Practice 6931, ..., .....,4.. ST Vs 48 hrs.p.w. . e

COMMUNICATIONS OPTION (3)
At Western Electric Co.

Committee Workk G441 , ;..o vvivavvivnannns b w0 30 — 60
Electrical Engincering [’rmcmlm G081 il £y Al 30 — 60 S o
Communications Practice 6041 . el o7 48 hrs.p.w. A A

Vacations: June 6 — June 12, 1937, inclusive J
August 28 — September 26, 1927, inclusive
April 18 — April 22, 1928, inclusive
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COURSE VI-A — Continued
GROUP B
THIRD YEAR

89

Summer 1927 First 'IerT Second Term

At Works At M

ALL OPTIONS AT M. L. T. 156 Wecks 15 Weeks
thedMechamcs220.......... Caraseee B A 45 — 90
ectrical Engineering Principles 6° (e A &4 75 =90
Electrical Engineering Laboratory 6°76....... b o 65 — 40
Heat Engineering 2441 ......covvvinnveninnne o G 45 — 90
Mathematics M81 . .. . ..ovvvivnnennnnnrinnns o o 30 — 60
Political Economy BEAG s e e il o 45 —45
MANUFACTURING OPTION (1)
At General Electric Works
Business English G442 ., . ............ o 20—40 oy
Contemporary English Literature G443 . %

Electrical Engineering Principles 6°01T, 0031 30—175

Manufacturing Practice 6:001, 6'002., ,,....... 48 hrs.p.w.
PUBLIC UTILITY OPTION ()
At Edison Plants
Business English G442. . . ......c000000viiins . 20—40 0 i
Contemporary English Literature G443 ik 414 o i
Electrical Engineering I‘rmmplcs 6017, il (l H 30 —75
Public Utility Practice 6'011, G'012 . .......... 48 hrs.paw.
At Boston Elevated Railway
Business English G442 . . .., ...........o0uvns 20— 40

Contemporary English Literature G443 ... .. .. il &
Electrical Engineering, Principles 6 UlT 6G'031.. 80-—75

Public Utility Practice 6°021, 6022, .......... ‘48 hrs.pow.
At Stone & Webster
Business English G442 ... .......... cerasenes 20—40

Contemporary English Literature G443 . W )
Electrical Engineering, Principles 6°01°7T, h (!‘H 30 —75
Public Utility Practice 6031, 6932, .......... 48 hrs.p.w.

COMMUNICATIONS OPTION (3)
At Western Electric Co. (Summer)
At New York Telephone Co. (2d Term)

Business English G442. . . ..........000000 0. 20 — 40
Contemporary English Literature G443 . d g
Electrical Engineering Principles 6:01°T, 8031 . 30 —75
Communications Practice 6'041, 6'942.,...... 48 hrs.p.w.

Vacations: June 6 — June 12, 1937, inclusive

t Works
18 Weeks

30 — 60
30 —175
48 hrs.p.w.

30 — 60
an—75

48 hrs.p.w.

40— G0

30 =75

48 hrs, p.w.
30 — 60

30 —75

48 hrs.p.w.

a0 — 80

30 —176

48 hrs. p.w.

ecember 23, 1927 — January 2, 1928, inclusive

January 29 — February 6, 1928, inclusive
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COURSE VI-A — Continued
GROUP A
FOURTH YEAR

Summer 1027  First Term Second Term
At Works At M. I.T. At Works

ALL OPTIONS AT M.I1. T, 15 Weeks 15 Weeks 19 Weeks
Ar)plie'd Mechanics 222 (1,2) . o v oo vvvvrvrsnss i -
Electrical Communications Laboratory 6'330 (3)
Electrical Communications, Principles 6'311 (3) .
Electrical Engineering Laboratory 677 (1,2). . .
Electrical Engineering Laboratory 6:771 (3) . . .
Electrical Engineering, Principles 6106 (1,2) . .. i
Electrical Engineering Principles 6°121 (3). ... . 55 A
Electron Theory and Apparatus 821 (1,2). ..., S
Heat Engineering 2'451 ?1.2) ................
Political i:conqmv MR i e s it GON R
Vector Analysis M77 (8)..........ccouvvnnns

MANUFACTURING OPTION (1)
At General Electric Works

Business English G442, ., .. ... LT, Jee | 20 — 40 Wi a0
Contemporary English Literature G443.,..,.. .. T ine 30 —= 60
Electrical Engineering, Principles 8'105, 6'107 . 20 — 40 e it 30 — 680
Manufacturing Practice 6'003, 6'004. ......... 48 hrs.p.w, i S 48 hrs.p.w.

PUBLIC UTIL]T: OPTION (2)

At Ediscn Plan
Business English G442, ., ....oooiiiiiii., 20 — 40 i ey
Contemporary English Literature G443, ,,... SR hil LA A 30 — 60
Electrical Engineering, Principles 6105, 6'107,. 20 — 40 A =t 30 — 60
Public Utility Practice 6'013, 6'014.,......... 48 hrs.p.w. 3 i 48 hrs.p.w.

At Boston Elevated Railway
Business English G442. ., ....,...... cereises 20—40 ks L
Contemporary English Literature G443. ...... .. .. Yol s s 30 — 60
Electrical Engineering Principles 6105, 6'107.. 20 — 40 it i 30 — 60
Public Utility Practice 6:023, 6'924,..,....... 48 hrs.p.w. o = 48 hrs.p.w.

At Stone & Webater
Business English G442 . T W i e ven 20— 40 i P
Contemporary English Literature G443 ... ... A L 30 — 60
Electrical Engineering, Principles 6'105,6'107. . 20 — 40 ia 30 — 60
Public Utility Practice 6'033, 6'034....,,...,. 48 hrs.p.w i i 48 hrs.p.w.
COMMUNICATIONS OPTION (83)

At New York Telephone Company (Summer)

At Bell Telephone Laboratories (2d Term)
Business English G442, . . .....00.iivenine.n, 20 —40 Vel s
Contemporary English Literature G443, ...... .. i L A7 30 — 60
Electrical Communications Principles 6:342,6:343 20 — 40 o 30 — 60
Communications Practice 6'043, 6'044......... 48 hrs.p.w. 3% S 48 hrs. p.w.

Vacations: %une T — June 12, 1927, inclusive
ecer.ver 23, 1927 — January 2, 1928, inclusive
January 29 — February 6, 1928, inclusive
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COURSE VI-A — Continued

GROUP B
FOURTH YEAR

Summer 1027  PFirst Term Second Term

At M.L T, At Works At M.L T,
ALL OPTIONS AT M. L. T. 10 Weeks 190 Weeks 156 Weeks
Applied Mechanics 222 (1,2).............. 45— 175 ol (i m Tk
Electrical Engineering Laboratory 6'77, (1, 2) 30 —30 i e 60 —45
Electrical Communications Laboratory 6331 (3) .. ¥4 - 45 — 60
Electrical Communications, Principles 6'32 @3).. .. i W 45 — 60
Electrical Communications, Principles 6'353,

L T oy 30 — 60 sk I 756—105
Electrical Engineering Labnmtory 6772, 6'782 (3) G5 — G0 £y o 80— 70
Electrical Engineering,Principles 8115, 6117(1,2) 50 — 60 ) Iy 75 — 90
Electrical Engineering, Prmc;plcs 6122, 6'123 (3) 30 — 60 ae % 456 — 175
Electromagnetic Theory 8241 (3)............ o - Az 30 — 30
Electron T! eorLO and Apparatus 821 (1,2)..... 151 A b o 60 — 60
Engineering Laboratory 2:621 (1,2)..... S it o 3aa 5 — 30
English E40 (1,2) . ....... .. . T g e Hia 45— 175
Heat an:nemn 2451 (1 2 C 45 — 90 i 2
Hydranhc#lﬂdf fiis L B 5 o 4:—00
Political Economy’ ,<:3 .. 45—45 s ci
Vector Analysis M77 (3).... 45 — 70 i As

MANUFACTURING OPTION (1)
At General Electric Works

Committee Work G441 ... oivisiiiiinniens L} L 30 — 60
Electrical Bngineering. Pri es 6116, ...... .. " 30 — 60
Manufacturing Practice 6'003............. R i L 48 hrs.p.w.

PUBLIC UTILITY OPTION ()
At Edison Plants

Committee Work G441 ... ... covriiineinns s i 30 — 60

Electrical Engineering, Principles 6 11(5 3 5 30 — 60 o4 0

Public Utility Practice 6913 .. .............. i s 48 hrs.p.w. i bis
At Boston Elevated Railway

Committee Work G441, .. ..vvvnvrenanranns o 5 30 — 60

Electrical l"ngmcennu.Pnnclpleaﬁ 116 .. oy | Y e 30 — 60 i ol

Public Utility Practice 6'9023 ..............000 R 48 hra.p.w. i 35
At Stone & Webster

Committee Work G441............. aat 1 o 30 — 60 5 5

Electrical Enginering, Principles 6116 . b R 30 — 60 . G
Public Utility Practice 6'033.....,..........4 Pl e 48 hrs.p.w. 3k v

COMMUNICATIONS OPTION (3)
At New York Telephone Company

Committee Work G441. . ... 0ioiivseenssses A e 30 — 60
Eloctrical Communications, Principles 6 351 £ 30 — 60 i i)
Communications Practice 6'043. .. ........... by o 48 hrs.p.w. i s

Vacations: August 28 — September 26, 1227, inclusive
April 18 — April 22, 1928, inclusive
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COURSE VI-A — Continued

GROUP A
FIFTH YEAR
Summer 1027 First Term Second Term
At M.I.T, At M.I.T. At Works At M.L.T.

ALL OPTIONS AT M. L. T. - 11 Weeks 10 Weeks 0 Weeks 15 Weeks
Business Law and Organization

R O S ST, gl ) ik . Al £ Ly 45— 175
Electrical Engineering Lab, 6'78.. 60— 45 A s o i b3 e
Electrical Engineering, Principles

- el D R i 50 — 60 10— 75 &' “e e i
English E40. ,.......,, gt e I ' F 4h — 75 i . )
Engineering Laboratory 2621 ..., 45— 30 A e ) (it i AR
Graduate Study and Research..., ., as 245 o ‘ 600
Hydraulics 1'64 .., ......., veeee 46 —00 ; i i i S ¢
PohticnlEconom%Ecaz.‘....... 45— 45 ! i 3 5 s o
MANUFACTURING OPTION (1)

At General Electric Works
Electrical Engineering, Principles

A V0 atale e R 8 0 e s S 20 — 60 i .e
Manufacturin

g Practice 6°605. ..,

PUBLIC UTILITY OPTION (2)
At Edison Plants

Elec.trical Engincering, Principles

0508 . ..,, B S i
Public Utility Practice 6:015. ...,

At Boston Elevated Railway
Elgc;ggal Engineering, Principles

Public Utility Practice ¢:025..".".")

At Stone & Webster .
Electrical Engineering, Principles

48 hrs.p.w. e .

20 — 60 oo i
48 hrs. p.w. i i

20 — 60 e v

18 hrs.p.w.

f : i ve L e ea
Public Utility Practice 6'035..... .. O 48 hrs. p.w. v e

Vacations: August 38 — September 26, 1927, inclusive
April 18 — April 23, 1928, inclusive
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GROUP B
FIFTH YEAR

Summer 1927 First Term Second Term

At Works At Works At M.ILT. At M.LLT.

ALL OPTIONS AT M. L. T. 15 Weeks 10 Weeks 7 Weeks 15 Weeks
Business Law and Organization

h\(l.i o 2 e vs it .. 45— 175

" !r{H < o sa : s as
Graduate Study and Research ... .. o o o 245 GO0
MANUFACTURING OPTION (1)

At General Electric Works
T‘lectrlcal Enmneermg. Principles

6 60 30 — 60 20 — 60
M-mufmturmg Practice 6:004,6:005 48 hrs.p.w. 48 hrs.p.w.

PUBLIC UTILITY OPTION (2)

At Edison Plan
Electrical F‘ngmemm,. Principles

601, 6:602. 30 20 — 60
Public Utlllty Practice 601 4,6'015 48 hrs.p.w. 48 hra.p.w.

At Boston Elevated Railway
Flectnml I‘nmnearmg. Principles

801, 6°'602 a0 — 60 20 — 60
Public Utll!ty Practice 6:024, 6°025 48 hrs. pw. 48 hrs.p.w.

At Stone & Webster
Flecmcal Engineering, Principles
@601, AAN2.

30 — 60 20 — A0
Public l'uht} E‘mcmch!ldl 6'035 48 hrs. p-w. 48 hrs.p.w.

Vacations: June 6 — June 12, 1927, inclusive
ecember 23, 192’! ~— January 2, 1928, inclusive
Jnnun 29 — February 6, 1928, inclusive
April 18 — April 22, 1928, inclusive
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BIOLOGY AND PUBLIC HEALTH — COURSE VII

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

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

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

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

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

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

Either of the two subdivisions of the course in Biology and Public
Health thus furnishes certain essential elements for well-rounded education
with professional training for special nccupations.
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Biology and Public Health — COURSE VII — Continued
OPTION 1. Biology and Public Health
First Year, Page 60

REQUIRED SUMMER COURSES (Following First Year)

gul.lltnﬂw Analysis 8°'11 108 — 30
uantitative Analysis 5’12 106 — 30

SECOND YEAR

First Term  Second Term
15 Weeks 15 Weeks
AOouaking BOBOL « 1/vooe v v in s viiheans vin brierenvinns i o4 45— 45

Biology, OEBSrRI TUL. . oo ivosiveniiimiiinieas issnisse 76 — 45 o
Botany 7'08. . .. v.uvevsvasssnesninasiiiainiiinnersonss e 60 — 30
Chemical Theory, Elements of 583 . A BT P oty T A 30 — 60
English and History B31, B22 ., .. ciiiiiiiinninranriin 45— 1756 45 —175
L T e Y R M IO TR R R con 45— 00 A U5
Military Science MS21 1y B R S S oo 45— 0 46— 0
Organic Chemical Lataomtory 5015 A A % 75— 14

Organic Chemistry 5601 45 — 30 ‘s s
Physics 8:03, 8'04. .. ., 60 — 75 60 — 75
Political Economy Ec21 46— 76 e b
Zodlogy 710, .. ...... . ; EE 60 — 30
Hours of exercise and preparation: 750 =360 +300 750 =420 4330
THIRD YEAR
First Term Second Term
15 Wecks 15 Weeks
Anatomy and Histology 7°11, 7°12. S i s hael e s 120 — 75 120 — 60
Bacteriology T'80L, 7303, ....0cvvevinnvniinnnnsssnneins 090 — 60 75— 45
Chemistry of Foods 625. .......... R T s G s 78— 158 (i %
Microscopy of Waters 7'34. .. ..ovviviiiairiinnniinianenas 15—15 511 i
Municipal SBanitation 7:87. . . coiiviiiiiiiiiaiiiiiieins & W ) — 50
Personal Hygicne and Nutrition 7°22. . .., ......0vvvriian 30 — 45 5 55
T e A s A e A S P R vk A 120 — 75
b s PP e 45 == 156 ig ]
e T I 1T L e T 60 — 60 680 -— 60
Hours of exercise and preparation: 720 =435 4285 725 =435 4200
FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks
e E T Ve i R e T e Mk B W O B0 120 — 75 | i
Biological Colloquium 701, 7° 02 o 15—15 15— 16

Industrial Hygiene 7°52. 7 i 60 —

ndustrial Microbiology 7361 76 — 30 30

nfectmn and Immumty 7'E0 45 — 75 % o
gr ............ ) o4 30 — 60
Public th Adm:mstratlon 7 542 30 — 30 30 — 45
Public -Ieah’.h Laboratory Methods '7'551, 45 — 16 00 — 30
Public Health Surveys 7'50 T it 15— 30
Theoretical Biology 703 e .. 80—45 e Ll
Vital Statistics 788, .. ... 0c0vennnnssssnnsssnnssssranes 30— 45 gk s

e N T Y 7 R PO A R A P o AL Ao oy art 240

Hours of exercise and preparation: 720=300 +330 720
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Biology and Public Health — COURSE VII — Continued

OPTION 2. Industrial Biology

a. Fisheries Technology b. Food Technology
First Year, Page (0

REQUIRED SUMMER COURSES (Following First Year)

8mﬂuﬂu Analysis 6'11 105 — 80
uantitative Analysis 5.13 106 — 80

SECOND YEAR

First Term Second Term

15 Weeks 15 Weeks
Accounting Bebl...vsseesoiiesasinsnsensessonsvonsnn = 2 45 — 45
Blo]ugy. (:eneral A0 LA i S T I SR A e L S, 76 — 456 e 3
Butant', ....................................... e o 60 — 30
Englis nnri Hlﬁtory E21 .. 45—175 45— 1768
Mathematics M21 45 — 90 5 %
Mechanism 2°01. i ¥ 30 — 60
Military Science MS21, M822, 45— 0 45— 0
Organic Chemieal thoratury o A i 75— 156
Organic Chemistry 5'501......... 45 — 30 Al B
Physics 803, BO04. .. ...covvvin.. 60 — 75 60 — 75
Political Economy Ec21................ O 45175 o [
A e ) R e R e AR S el o i 060 — 30

Hours of exercise and preparation: 750 =360 4300 750 =uo + 330

THIRD YEAR

First Term Second Term

16 Weeks 15 Weeks

Bacteriology 7301, 7302, . ......covvivvininnnnnnnsss e 90— 860 75 — 45
Business Mnnagement 1 R A R R TR als o' 45— 45
CHeistry of BOOaE B BB, () v s siniiais e ue bt oy e T6—15 3 1S
Economics of Corporations G27 . ......coovvviiinririnne, ot L b 30— 30
Microscopy of Water T'84. ... .cccivieveiincrsnncianess ia i
Mumclpal L R i e e iy 60 -— 50
Personal HEymx.ne and Nutrition 722, .. . cvvivrrraninenss D) "
BEAUISHICE OO, oot e h e Caraas s s st e A e iy o
Watee Dappllon 080, v T G e e s 3G s
(e T e O S O B SR R R I et A 30 — 30
?1 Food Fishes 7421, 7422, . ... 0 vvvvvvinirsneiransnnns 105 — 60
(e G VAT T ¥ A e e Al S e = o 15— 46
(g) Fish Culture 7'48. .. . ....cocovvisrrnne S L2 ¥ - 30 — 30
(5) Mycology 7°07. . . ... .vvnvrrnense . P b
%b Techno nf‘y of Food Suapphcs 7'701, f 00— 175
b) Industrial Hygiene 762...........000000une bane: e . 60 — 60

Hours of exercise and preparation: 720 =450 4270 725 =300+4-335

FOURTH YEAR

First Term Second Term

15 Weeks 16 Weeks

BiochRaistey T, . o0t vessinsaisn s vavsisnseeabssenise A s
Biological CDUCKiumm 791, 702 T e 16— 15
Business Law Ec6l, Ec62............ A 80 — 60
Business Managemept EcT1, Ec72 ...................... 60 — 90 60 — 90
Industrial Microbiology 7* 361 b R R R o T e 75— 30 60 — 80
Plant Sanitation 783, . . covvvrvenrrrrscnrrssnrenssrsnsse a0 255 15 — 15
Theorehml Ewl%gy O e e e T e 30 — 45 54 i1
Technology aherl! Products 7441, 7442, . ........... 30 — 30 75 — 60
Technoiugy Food Products 7711, 7°712. ... ... 0100 11a. 30 ;030 Ma—l-uw

Hours of exercise and preparation: 738 735




PHYSICS

PHYSICS — COURSE VIII

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

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

First Year, Page 60

REQUIRED SUMMER COURSES (Following First Year)

Qualitative Analysis 5:11 106 — 30
Mechanism 2'01 80 — 80

SECOND YEAR

First Term Second ‘Term

. 15 Weeks 15 Weeks
English and History E21, E22. 45— 175 45 — 75
Language. . . .. 5 45— 75 45 — 75

Machine Tool Laborntury 2 Ss 60— 0
Mathematics M21, M22. 45 — 00 45 — 90
Military Science MS21, MS2 45— 0 45 —
Organic Cht‘mwtrv 660, ..... 30 — 30 Ve ¥
Photography &'15. . ... 30 — 15 '
Photographic Labnmtnry 45 — 15
Physics 803, 04, ; 60 — 75 60 — 75
Blective s e \ 1L e 105
Hours of ex~recise and preparation: 720 =845 -4375 720
THIRD YEAR

First Term Second Term

15 Weeks 15 Weeks
Advanced Physics I 8221, 3222 erssasnereieesss 4B—T8 45 —175
Calculus, Advanced M36, FRE AT R TG S is 6 el e 45 — 90 45 — B0
Electricity 8201, 8202, .. . . ....\rririeiriiin i veiees TH—B0 75—90
Electrochemistry, Principles of 8'801; 8' 802, R 60 — 00 45 — 00
Geomrtrlcal Optics 817 0 s nnvinetina 1 s 30 — 45

Heat Measurements 810......... i o
Political Economy Ec31, Ec32. . .. 45 — 45

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

FOURTH YEAR

First Term Second Term

16 Weeks 15 Weeks

Advanced Physics 11 8'231, 8232 ........... I P 1 e (1] 45—105
Fourier's Series and lntLgrul Equations LT LR A ) . 80— 50 &1 Ukl
Metalloi’mphy 0L e anan s DE e s ST B i ot 40 — 20
Bhyeichl Optica BIR, o v sve vt niiires reesess  00—40
Physics Colloquium §°451, 8'452. e e s TN esveses 1B=—15 15— 15
Precision of Measurements 804, ..., . S ceve. 10—20
Sound, Speech and Audition 805 ......... e T i Py 45 — 00
XRaysamanr]mlogyB:lS ........ iassaanassansrisess  20=—18 i 1t
General Study..... R O L L e an AR T 30— 30 30— 30
BIRREIVE T ian s aminana g 120
THal® e+ o vraninss 165

Hours of exercise and preparation: 720 720

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

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

Studenta credited with Elementary French and Elementary German will take Inter-
mediate German,
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GENERAL SCIENCE — COURSE IX-A

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

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

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

GENERAL ENGINEERING — COURSE IX-B

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

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

MATHEMATICS -— COURSE IX-C

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

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

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

While a definite schedule for the second year is offered, any student
who has completed satisfactorily the work of the first two years in any of
the professional courses of the Institute or their equivalent, provided
always that a creditable record has been obtained in mathematics and
physics, may be admitted to the third year in this option.
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General Science — COURSE IX-A — Continued
First Year, Page 60

OPTIONAL SUMMER COURSE (Following First Year)
Qualitative Analysis 5.11 106 — 30

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

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks
Biology and Bucteriology 728, T'201........cc00ivinanan 45— 15 456 — 16
English and History E21, E22.......ccc0viievvinnsans . 456—75 45 — 76
LANQUARE . . o oviealiatanasss b6 b afalnly e b aa e R e el D =T 45— 175
Mathematics M21, M22. .. ... .civinvnirinianiin ciesaas 45—100 45 — 00
Military E:n'lem.e MS21 MSZE ................. N 45— 0 45— 0
Physics 803, 804, ..... O O O O RO T e o o 60 — 75 60 — 76
SlmhtanveAnnlyelsﬁll.... .............. Valvae n e 100=—80 gy o
uantitative Analysis §12.......... sebess s iaanivenan . D 105 — 30
Hours of exercise and preparation: 750 =300 4360 750 =340 -}-360
THIRD YEAR

First Term Second Term
15 Wecks 15 Weelks
Geology, 12°30...... e et 8 e T Tl I s 45 — 45

Heat Measurements 30 — 15

MmLmlnE{r‘ 12:03. i v 45— 15
Organic ( cmmry 550 30 == 30 it S
Organic Chemical Laburutory 5! e o'e 75— 0
Organic Evolution Gt Vs ot 30 — 30
Political Economy bcd 45 — 45 45— 45
Professional Elective 465 345
General Study . . ..., 30 — 30 A ¥
Hours of excreise and preparation: 720 720

FOURTH YEAR

First Term Second Term

15 Weeks 15 Wee
Descriptive :'\strunomy L N e S IO A A e A = 30 — 30
88 U e e e S U ar S NPT B o 0 B e B Al . 80—30 AT
Geology 12'81, . e ¢ v avvnnosnennnnsinsnsnianeniones veess TB—4B o o
Major Professional Elective. . ......oo000s OO O 135 1356
Professional Elective and Thesis. .. .........cco0vvian aee 4056 525

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

First Year, Page 60
SECOND YEAR

Applied Mechanics 2'15

English and History E21, E22

Machine Tool thoratory 206,

Mathematics M21, M22°

Mechanical anneenng and’ Mnchmc Drawi g
Mechanism 2'01 . e

Military Scwnce MS2l Ms22,

Physics 8'03, 8

Surveying 1'03...... Sla

Elective. .

Hours of exercise and preparation:

First Term
156 Weeks

45— 175

Second Term
15 Wecks
45 — 80
45 — 75
m f—
45 — 90

46— 0

60 — 75

30— 0
80

750

Applied Mechanics 2'20
Electrical Engineerin,
I'n*'me&nng cience ‘[5]

Heat E %lnemng 2:40, 2 42
Political Economy Ec31, Ec32
General Study. ..

Electives
(a) Hydraulics 1'62. . :
(b) Structures 1°40 Ay

Hours of exercise and preparation:

First Term

Second Term
15 Weeks

FOURTH YEAR

Electrical Enginecring Labomtury 6 85 W eats
Engineering Laboratory 2:62,

Engineering Sf‘uzm.e M33....

General Stud

Elective and

Hours of exercise and preparation:

First Term
15 Weeks
80—45
60 — 30
45 — 00

— 30
ﬂ()

720

Second Term
156 Weeks

30 — i
660
720
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Mathematics — COURSE IX-C — Coniinued
First Year, Page 60

SECOND YEAR

First Term Second Term
15 Weeks 15 Wecks
45— 1756 45— 175
45— 90 45 — 00
45— 0 45— 0
60 — 75 60— 75

English and History L?.l E22.
Mathematics M21, M22,,...,
Military Science 1\1521 M822

Physics 803, 8'04

Language. . . 45—1T76 45— 175
Bleative s daiis see i ‘ St T i 105 195
Hourc of exercise and preparation: 7580 750
THIRD YEAR
First Term Second Term
15 \\auka ]5 Wecks
45 — 75
0 45 — 90
Mathn L e P T R e 45 — 90
Political Economy Ec81, Ec82......000ceriarvinancses O 45 —4b
100 FL T e e R T O O LR X e e e O 180
General Study. ... ...0000v0s O X SR T LA T ALEL A2 O AN 30 — 30
Hours of exercise and preparation: 720
FOURTH YEAR
l lrst. Term Second Term
5 Weeks 15 Weeks
Least Square and Probability 1\120 ..................... '&(] — 30 s o
Mathematical Laboratory M54.......... S T e i i 46— 75
Physice, Advanced 8231, 8232, .........000000000 ceaven 45—108 456—105
Blactive and Thekie i i o icasincanansritesssssiasssasss a 450 450
Ganetal Btudy . i i s s siisan s A A TR T 30 — 30 e o

Hours of exercise and preparation: 720 720




CHEMICAL ENGINEERING 103

CHEMICAL ENGINEERING — COURSE X

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

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

The course therefore includes a training in inorganic, analytical,
organic, physical and industrial chemistry, which is the same as that given
to students in the course in Chemistry except in the case of some of the
laboratory courses. The training in mechanism, heat engineering, applied
mechanies, and other important mechanical enginecring subjects is given
in the Department of Mechanical Enginec
the particular needs of this course. This is true also of the work of the
course which is given in the Electrical Engincering Department., The

ring, with special reference to

instruction in Chemical Engineering and Industrial Chemistry i1s of a
distinetly professional nature.

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

CHEMICAL ENGINEERING PRACTICE — COURSE X-B

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

First Year, Page 60

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

SECOND YEAR

Firet Term Second Term

15 Weeks 186 Weeks

Applied Mechanics 2°15. .. ... I T B T T O T R OO Rt e 45— 00
Enghlhnndetors BRL B . divivieaiissianevinen: Lhb=T8 45— 78
? ........ B O T R R i viessres 48—T78 45— 176
Mathematica M21........ §1aio ik 878 N Walavatala s wiates atemaati wret Y B0 ¥ ©E
Mechanism 301, , ... coviiiserinsissnanns f i vt 245 30 — 60
Military Science MS21, Ms22. ... .. 48— 0 45— 0
Physics 8'03, aase QRO=T8 60 — 75
]'-‘rob‘.lemlufthe Chemical Enmneer ‘1011, veses 16— 0 in 7
Quantitative Analysis 5121, B'131 .......0000vvviinnians 135 — 45 00—16

Hours of exercise and preparation: 750 =300-4360 750 -3(50 +390

G Students credited with Elementary and Intermediate French will take Elementary
erman,
P Sﬁudentl credited with Elementary and Intermediate German will take Elementary
renc
Students credited with both Elementary French and Elementary German will take
Chemical Engineering Literature 10191, two General Studies and sixty hours Elective.

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks
Ep]l(dMLLhunlLB220 R L v I TR TR Sae L o

Chemical Principles 5 451, 5 652 . T6—90 76— 00
Heat Engineering 2'44, 245. . . 45— 175 45— 75
Industrial Chemmtrif 1020 .. 30 s 75—175
Organic Chemistry I 5'51, 5'562 Al 60 — 45 60 — 30
Organic Chemistry Laboratery 5 612, 5 622. 106— 0 45— 0
Political Economy Ec81, Ec32 . ST h e TR e AT .. 45—45 45 — 45
e s L L S R A e R ARHERAEI e T 30— 30

Hours of exercise and preparation: 720 =375-4-345 720 =375 4345

FOURTH YEAR

lndL Term bu.um.’l Tn.rm

18 Weeks 15 Weeks
Calculus, Applications of M41......c0.0iiiiiiis veseses 45—190
Chemical Engincering 1031, 10082 .. 110000 reiiiieeeeanns 75— 175 60 — 60
Electrical Enginecring, E lements 640, . ..\ vueerrreseens s 60 — 00
Electrical Engineering Laboratory 6'85............ e N 315 30— 45
Engineering Laboratory 262, . .. ...ioieniinanniianns 60 — 30 {2
Industrial Chemical Laboratory IO PR AR T 105 — 30 P b
Industrial Chemistry 1021, , . 0vvivvnivronensoiarneis 30— 30 . i3
Testing Materials ].nhomtnry T Tl W b Ay Vit S R Gk lers oy 20— 10
Thesig REDOTE L0 o s i« sieaim e i Faiaan s s ow o iire £ars R e 16— 0
e R R S IR Ll e PR R 270
General Study. . ......... ale i i AP OIS S AT A e ke iy 30 — 30
Ve s e e A A B R e e e e g et g arale S 150
Hours of exercise and preparation: 720=3754-345 720

The time devoted to Electives must be not less than 120 hours and not more than
180 hours, the time adjuﬁtm( nt bein, lTlHllf‘ with the hour: signed to thesis.

Students admitted to Course X-A must take Analytical Chemisty 516 (60-15) as
an optional subject in the second turm of the fourth year,
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Chemical Engineering Practice X-B—Continued

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

FOURTH YEAR

First Period Second Period
! 12 Weeks 22 Weeks
Caleculus, Applications of M41. .. ...0viunrrienrrnrinanes 36 —72 A 3
Chemical Engineering 10°'33, 10°34. .. T72—1068 a0 — 60
Electrical Engincering, Elements 6'41 o 48 —T72 o2 vy
Industrial Chemistry 10'22, , . 24 —24 N R
General Study. . .......0. 4 —24 G e

School of Chemical Enginee

and Thesi8. ...oevvveen 1010

Hours of exercise and preparation: 564=201 4360 1100
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SANITARY AND MUNICIPAL ENGINEERING —
COURSE XI

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

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

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

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

First Year, Page 60

SECOND YEAR
First Term Second Term
15 Weeks 16 Weeks
Applied Mechanies 215, , S O T e e e [ 45 — 00
English and Hwtury £21, 22 ] .o 48 —178 45— 75

Map Reading and [‘upum’aphlcnl 80—~ 0 I Lo
Mathematics M21, M2 LS e S 45 -~ 40 45 — 90
Mechanism 2'011. . ., 30 —45

Military Science M3 Ab==10 45— 0
Physics 803, 8'04 . D) 03() bl 60 — 75
ualitative .'\nnl\':.ls 511, 105 — .il'l ila Vi
uantitative Analysis 512 ce b o 105 — 30
urveying and Plotting 1'00, 1'01. vaes 30— 45 30— 0
Hours of exercige and preparation: 750 =300 41360 T35 =375 +300

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Tup:n;rnphi\:a'a Surveving 106, ., ..... Pl SN0 MRS vessess DE=— B

Hydrographic Surveying 1'60. .. ..... o Gia b w ura s e lavaih s la/n jurale e e e 0be s 75— 0
Plane Surveying 106, .. coveveanes 20— 10
Railway Pieldwork 120 e Uk s DL e S e sy Eds e ey eovsenses, S04 0
THIRD YEAR

First Term Second Term

lb Weeks 16 Weeks
'\ppTh «d Mechanies 2:20 S AT N 45— 90 7% e
Hioloyy and Bacteriology 7° 28, 729 45— 15 75— 30
Electrical Engineering, Hements 40, 60 — 490
Electrical Engincering Laboratory 680 N el 5 16— 30
HydrattHos 1032 0 s ilaaeinss Ca e (1] 45 =75
Industrial Water Analysis 521 v s o 30— 0
Materials 143, . ......, : s A 15— 30
Organic Chemistry 5'6 30 — 20 & i A
Political Economy Ec3l, 2 45 — 45 45 — 45
Railway Drafting 123, 124 . 60— 0 46— 0
Railway and Highway Fnu:lm*cnrur 1 20— 40 30 — 30
Roadls and Pavements 1'35 20 — 25 e i
Structures 1°'40 ST ey i 46 — 75
L T T b o Sy s R e e e e ceies 80—30 30 — 30

Hours of exercise and preparation: 720 =3554-365 720 =376 345

FOURTH YEAR

First Term Second Term

15 Weeks 15 Weeks
Prngineering and Bydraulic Laboratory 263, . ..00000vvias 3!3—3(!
Engineering ('unstrut.tmn and ]"'itl.matc': 1 30 — 45
Geology 12'321. 30— 15
Heat ngineering 24ﬁ 347 B0—105 30 — 45
Microscopy of BERELTIRL e 15— 13
Sanitary Design 1'80....... ST S T et LT i 00— 0
SnmtaryEnmneennng?.l?S ey it 45 — 60
Structures 1'41, i T R el T 30 — 60
\l.ructumlDuwnlﬁ! . ke A s b B F AR e £i M0— 0
Testing Materials I.nboratnry237 gavs s o4 20—10
Water Supply u:ui V\ astes Dlsposnl ............. vvs 80—18 e "
Thesis . B P R P T T R R o) 120
GcnemlStudy e T e LI A I I i o) 30 — 30

Hours of exercise and preparation: 735 =815-4420 720
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GEOLOGY AND GEOLOGICAL ENGINEERING —
COURSE XII

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

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




GEOLOGY AND GEOLOGICAL ENGINEERING 109

Geology — COURSE XII — Continued

First Year, Page 60

SECOND YEAR
First Term Second Term
1 . 15 Weeks 15 Weeks
English and History E21, E22. .. .. 00ivverennerscnnress 45—175 45— 75
Geology 1230, . oo oviiiinsnnnianas vorts b 45— 45
Mathematics M21, M22 45 — 00 45 — 80
Military Science M821, MS2 . 48— 0 45— 0
Mineralogy 1201, 12:02 « 120 — 30 5—15
Physics 803, 804. . ... 60 — 75 60 — 786
8unlltgti\:e Analyuun_ﬁ'l 1 . 1056 — 80 bel
uantitative Analysis 512.,........... Valnes csane e e 105 — 80
Hours of exercise and preparation: 720 =420 4300 750 =420 4330
THIRD YEAR

First Term Second Term
15 Weeks 15 Weeks
Geology 1281 . . ;ucivscrviisrnasrrnsnsinsnressninssnns 75 — 45 o 4
Geology, Economie 1240, .. ..o ovvvennnvivansnrsannsnsss KE G 75— 456
LANQUARE. . oo vvvnneriiannntsoanstinsssiinsinsasisnnes 45— 75 45— 75
Mining, Elements of 8'08. . .« ¢ vvrvennssiinteasnsensnnae 30 — 30 e 7
Ore Dressing 3'28. . . . .ocvvivrsnrrrnnveras A TR B e Ao 45 — 30
Organic Evolution G4 . ... .v.ceivierssssssonssnsnns e i 30 — 30
Paleontology 12'611, 12'612.......0000rsvaurrias AR 45 — 30 15 = 15
Pet.rngrn%':hy o E o8 AT o b, b N 5 00 — 30
Political Economy Bedl, Ecd2. i 45— 45
uantitative Analysis 513 . DN el

rofessional Elective. ... .vvasrerrasssssssssnsasss (X D o 120

Hours of exercise and preparation: 720 =435 /-285 735

REQUIRED COURSES AT SUMMER MINING CAMP

Surveying 1'10, .......
Field Geology 12'36. .

FOURTH YEAR
First Term Second Term
: 156 Weeks 15 Weeks
Applied Economic Geology 12'42.........4. R IO Syl a4 80 —15
Economic Geology Laboratory 12°41. ... &0' — 5’12 L b

Economic Gmln;fy of Non-metallic Doposits 12.46.. .. .. ..
Engineering Geology and Hydrology 12,48

45— 30

Fiold Ceology 1088, .. . ccoinsansivinssssnsnsssunivsnss 45— 30 se
Geological Seminar 12:621, 12622, .........oouiviinniias 30 — 60 30 — 60
Geological Surveying 1284 . ..o veuiiiinnrrinnansransases Sl A7 120 — 48
Geology of Coal and Petroleum 1280, ....viviaiiiiinanns 60 — 45 . v
Historical Geology 1280, ., . .c.virervnnnnss . 456 —30 25 &
Metallurgy of Common Metals 3'46....... iy . 45— 45
Physiography 12°38....... svesaies wrpbaevns ox i 45— 18
Thermochemistry and Chemical Equilibrium &' 30 — 60 NS
General Study . . 80—30 % b
The#is. ..coocavsss A R Y A T s e e v v 105
Hours of exercise and preparation: 3!'07)F3:i(} 720
20

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

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

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

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

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

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

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

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

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

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

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

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

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

Nearly twenty per cent of the student's time is devoted to economics
and business administration subjects.
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COURSE XIITI — Option 1 — Continued

Option 1. Naval Architecture and Marine Engineering.
First Year, Page 60

SECOND YEAR

First Term Second Term

16 Weeks 15 Weeks
l\[lp]ledl\lcch'mImZIE ............ LSRR A S el o 30 — 80
English ar.d History E21, E22., ... 00000iinnninnnns viee 45—178 45— 76
Forging 2'001, 2'002. . ..00vvernans A TR o RATRL veee 80— 0 30— 0
Foundry 2°012.......... cesnes et s i 30— 0
Mathematics M21, M22. .., .. 45— 00 45— 80
Mechanical Engineering and Maclunc Drawlm, 2191, . — 0 i o
Mechanism 2'00, Vb R e cavaaes A80=—00 3is .
Military Science MS21, MS22." /. i il vive 45— 0 45— 0
BHvhion 81018y BIO€! 52 vl il v T s s viiaassas O00—76 60 — 75
‘Shlp Construction 13'31, 1832 | O O D BT 1 s 40 — 30 30 — 30

BHD DrawiaE 1341 ool e ile e svonn crsa s R e e &7 105
Hours of exercise and preparation: 750 =300 4300 750 =4204330

THIRD YEAR

First Term Second Term
: . 15 Weeks 15 Weeks
Applied Mechanics 2'20, 2'221. ... .000nverirrenciannes o 45—900 45 — 00
Engineering Laboratory 2° ﬂll ....... o SR . v 30—156
Heat Engineering 2'4C, 2'42. . ... 0coitnenesionse sansues 4000 45 — 75
Machine Tool Lulmratﬂry 2 051, 2'052 sy T . 00— 0 60— 0
Marine Enginee 5 o oe 30 — 30
Materials of Engineering 230, ...0.000004,4 ¥4 ©y 30 — 30
Naval Architecture 1: 30 — 80 80 — 30
Political Economy Ec31, Ec32. . ... 45 — 45 45 — 45

Ship Construction 18°83. ... ..cvcvvvsrrnnens RO QO 45 — 60 5
Bhip Deaign TR R, 1348 . i iacsvinnioiasisesas vieee B0— 0 ah— 0
General Study. ..... T e A s T U e STt P 30 — 30 30 — 30

Hours of exercise and preparation: 735 =300-+4345 735 =300 4340

FOURTH YEAR

First Term Sbcond lorm
K 15 Weeks 16 Weeks
Accounting Ecb0......000u00 (RN ATy e N Ty Vanaaw; o o 45 — 45
Applied Chemistry 5'35.............. RO YR I T H 2L A o 20—25
Electrical Engineering _Elements 6'40..,...... vesssaseesss  60—80 i <%
Electrical Engincering Laboratory 680, . .v.o.vevuvriarrs, ol A 30 — 30
Engineering ahuratuty 2018, 2018 . i iaena cirassaness  30=—380 3u—30

H\ e B R e e O T DI M A T S 80— 456 os 5
Marine Diesel I‘ngums and Auxiliaries 1372, ..., 000000 o 0 30 — 45
Marine Engine Design 1 i (o B bl e R e e A e 45— 0 00— 0
Marine Engineering 13'52, i e e Y St e e 20 — 10 30 — 30
Naval Architectire 13708 .. essiivasasanissssoss verises 4E— 45 L Vs
Ship Design 1345, 1346, . . ....... N TR PSR I 106 — 0 45— 0
Shipvard Organization 13'38. S R TS Y WhaTyaaaes e o 30—15
Steam Turbines 13°70........... SRR A a oo 80—45 .o o
Testing Materials Laboratory 2:36... .. ... R I . 30—158 .s )

Thesis, « ;v sii0ss SO L TR e LT s DAL A R yig S 106
General Study...... R e DA b i e e e veres 80—30 30 — 30

Hours of exercise and preparation: 735 =4254-310 735
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COURSE XIII — Option 2 — Continued
Option 2. Ship Operation
SECOND YEAR

First Term

15 Weeks
Accunnting Fcbﬁ ........ F Ve
Applied Mechanics 2'16, .. .... % oo
English and Hlatnry 1-21 E22, A 45 == 78
Mathematics M21, M22, ..., 45 — 00
Meclianical anmoenng Drawing 2.101 . i 7 60— 0
T T A e T I I e A TN 45 — 00
Military ‘-u.lem:c MB821, MS22.......00000000 45— 0
Physics B03, 8'04. .. . .onvennriionesssannnssorsansns 60 — 75
Political BeonomMy/ BeOZY . «vevevevranessrssnseresas 45— 75
qlupCunstrnctmanm... ..... aa i
L T LT L B S P e SR (3 e

Second Term
15 Weeks

80 — 30
75— 0

Hours of exercise and preparation: 750 =348 4408

750 =375 +375

THIRD YEAR

First Term Second Term

15 Weeks 15 Weeks
Applied Mechanics 220, 2'221. ... cvvvannrrreanarires . 45—100 45 — 00
Banking Ec87....  ....... AR R SRR A 45 — 60
Corporate Or umzatmn I e R R e ST N I 45 — 90 i 4
Corporation Finance and Investments Ec57............. .. ey 45— 90
Engineering LaborutmyBllll ....... AN, palbramam R e | e N, 30—15
e s o e A R 30— 0 T e
Heat Engineering 240, 242 . ... ... ...oiviiiirinininne 45— 00 45— 175
Marine bnp"mecum, RSB R o aa ( LaE R Sm L 51 an 30 — 30
Naval Architecture 13'011, 13'021  ........000.e sl Taibe 30— 30 30 — 30
ReporEWItng a8 o . oy ol d e e i s
Ship Construction 18381
Shipping Administration 30 — 45
Statistics Ec65. ......... =
Terminal Facilitics 13'83

Hours of exercise and preparation: 720 =330+-300 7356 =3004-435

FOURTH YEAR

b Firat Term

15 Weeks
Applied Chemistry 535. ... it o
Dusiness Law Ec6l, Ec62. ..

Cost Accounting Ecsl .

Electrical Enpineering, Elements 640, .\ sosnnn. T 60— 00

Engineering Laboratory 2612, .....c0vvivvnnrnnniensny 30 — 30

L b R e e A i B

Industrial Relations Ecd46 ............ RS A oo
achine Tool Laboratory 208Y . ... ... ..ccoiivinnnrsnn

farine Diesel Engines and Auxibaries 1372..... /00000 00 [
Maririe Engine Design 1866, . ......00c000eiiiiiianinna

Marine Em}meerin_( I8 i vrans e T T o A Y . 20—10
Matenals E‘mnneermg i BCITEL R AT E RO LY s 15— 30
L B T e e N S T S A A LA s DR 00— 0
Ship Operation 18 LT LD TGO e W = 30— 30

Steam Turbines 1370 ... ... 0. 0vovnvesiiar i 30 — 45

Testing Materials Laboratory 287, .. ... .cciveivrnnnnes os \'

T T s A T S A AT Bl ol A
R e P A A R g L e g e e, ST

Hours of exercise and preparation: 785 =3654-370

Second Term
156 Weeks

20 — 25

30 — 60
30— 0

45 — 60
30— 0
30— 45

4.') -0

46— 60

20 — 10

30 — 30
105

720
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Naval Construction — COURSE XIII-A

Course for Waval Constructors

SENIOR YEAR
First Term Second Term
15 Wecks 15 Weeka
Alternating Currents and -’\ltr-rnntinrz C‘urrcnt Machinery
0°4561, 0°4562........ saaniiasney S0=—00 30 — 60
Business Law Fetl . YN O 30 — 80 o oo
Electrical E!‘lj"iI‘lL'Qll}‘lLl La abc‘-mtur} G'871, G'87, .1 ............ 30 — 20 30 —25
Internal Combustion Engines 248, .., ................ o { 15 — 30
Marine Engine Design 13 63, 13'04, A S s e A Ay . 45— 0 60 — 30
Marine Engineering 13'568. . ........... " 30 — 30 i 'y
Merchant bhipbulldmg 13 BT e oie s oe 30 — 30
Model Making 1348, .. .. s 0 30— 0
Naval Architecture 13°01, 13°02. 30 — 30 30 -— 30
Political Economy Ec35...,..,. ek 45 — 756 N &
Shipyard Practice 13'39...... . i 30 — 30
Steam Turbines 13'71...... o i 30 — 60
Theory of Warship Design 13°11, 1 oo B60—00 60 — 60
Warship Design 13'21, 13'22,..... . 120— 0 120— 0

Hours of exercise and preparation: 785 =420 43065 820 =465 4355

GRADUATE YEAR

First Term Second Term

15 Weeks 15 Weeks
Acronauties 1078, 1878 ...t iese 30 — 60 45— 75
Naval Architecture 18'03. ., 0ccvvveniirinns. DRIy R Te 0% 45 — 45 I L
Precision of Measurements 807. . ........000iiiieiinnnns. 10— 10 i ]
Rigid Dynamics M731, 7.!2 e B e N I ety 45 = 00 45— 00
Structural Design 1'46. . ..vvvuuivveenrinnrvnneernnness il A4 30— 0
e L R B e e S e LR 15 — a0 o bk
Theory of Warship Design 18713, 1814 /000 75 — 120 75 — 00
Warship Design 13'23, 1324, . ... 0oiiivinecirneerrennn 150 = 0 150 — 0
THOME o venadine e Fol e Fer s Y M ACHO T O SR e 105

Hours of exercise and preparation: 815 =400 4415 705
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ELECTROCHEMICAL ENGINEERING — COURSE XIV

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

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

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

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

Admission to the laboratory courses in electrochemistry is necessarily
restricted to the capacity of the special laboratories equipped for this work.
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Electrochemical Engineering — COURSE XIV — Continued
First Year, Page 60

REQUIRED SUMMER COURSES (Following First Year)

Mechanism 2.01 80 — 60
Qulllmhvn Analysis 6101 180 — 3¢

SECOND YEAR

First Term Second Term

15 Weeks 15 Weeks
Electrical Engineering, I'rmuplus 8'08..... U e L 45— 75
English and [iwtors 1o D R St S RO e ) 456 — 75
Language., . . xR TR SR M 3 R R veee 45—T75 45— 175
Machine Tool Laboratory 296, ... . .. .0 srrasoieisaal 100 () 0t a3
Mathematics M21, M22.. . ...,... ORI F R .o 45—900 45 — 00
Military %ucnc(‘ MBS, MBAD, o s vares vor ok aisias Sialatsterares . 45— 0 45— 0
Physics 808, 8'04. .. «vvivsnriansssas T as Ny cesseanns B0 —T75 60 — 75
Quantitative Analysis 512, 5132, AT I 105 — 30 60 — 15

Hours of exercise and preparation: 750 =405 4345 750 =345 4405

THIRD YEAR

First Term Second Term

15 Weeks 15 Weeks
Applied Mechanics 2'16, 220, ., ,,.. e e 30 — 60 45 — 00
Electrochemistry, Prll‘lt‘l oles of 8 SUI L e e, 60 — 80 45 — 00
Electrical Engineering, Principles of o D7 BI0R e cerenes BO—00 60 — 00
Electrical Engineering Laboratory 681, @82, i e 40 — 36 40 —- 35
Heat Measurements 8°11.., ., OO L E IO R i o e 30 — 15 i
Organic Chemistry 5'60 . OO S R vesssses 80—30
Organic Chemical Laboratory 5015, . .. .. 10.. DBt b o 75— 0
Political Economy Ec31, Ec32. . ... iR SO R e vans A8 —45 45 — 45
General Study.......... o s AT IO b T U s A e e 30 — 30 30 — 30

Hours of exercise and preparation: 720 =3254-305 720 =340 -i-.'i;i-()

FOURTH YEAR

First Term Second Term

15 Weeks 16 Weeks
Applied Electrochemical Laboratory 8871, 8'872.,,..... o 85— 0 35— 0
Applied Electrochemistry 8'851,8852.......c0000edvvseees 15—30 25 — 80
\ulluquum SIRB s s Atk h e ey v AR I Su-An Uy e 16 == 15
Electrical Engineering, Pnncm]os of 609,..... i G0 — 00 7 5
Electrical Engineerin: Laburatory (130} B 40 — 35 it i
Electrochemical Laboratory 8386, . 70— 0 7 i
Tlectrochemistry 882, ..., ..4.. 30 — 60 i g
Industrial Chemistry 10 201. 3 o on o 60 — 60
Metallography 83611........ A o, v 60 — 156
Precision Measurements 804 bre i 5 LE e
‘{-l{ayl and Radiology 8 33. ‘i e h
Thesis . , gt Vo she e e 3 q 30 180
1 A i SO A (P o o 1756

Hours of exercise and preparation: 720 720

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

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

Studenta credited with Elementary French and Elementary German on entrance will
take Intermediate German.
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ENGINEERING ADMINISTRATION — COURSE XV

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

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

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

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

Chemical Engincering Option, The Chemical Engineering Option
affords instruction in the more important branches of chemistry and in
the fundamental principles of mechanical engineering., The time devoted
in this option to organic chemistry is much less, and that devoted to the
other branches of chemistry is somewhat less than in the Chemical ngi-
neering Course. The training is, however, adequate to fit capable students
to take business positions in establishments concerned with industrial
chemistry. The instruction in mechanical and electrical engineering is
also less extended than that in the Cherniical Engineering Course. The
primary purpose of the option is to give the information and training
necessary to prepare men to deal with the economic administration rather
than with the scientific development and control of the processes involved
in the industries devoted to the manufacture of materials, such as textiles
paper, leather, rubber, fertilizers, iron and steel, foods, and chemicals,
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Engineering Administration — COURSE XV — Continued
First Year, Page 60
Option 1. Civil Engineering

SECOND YEAR

First Term Second Term

15 Weeks 15 Weeks
Accounting Ecb0., .. ....0.. R P RS I M AL 3 o 45 — 45
.e'\pphe-ll\.lwhamuiE](n cusnnenensdnen Ceeeaeesanes ae 00 30— 60
Banlang TeBT., , . o0 st oo disatestansssdsbanssonessosnss il 35 45 — 60
English and History E21, E22, ..., e TR SN b 45— 75 45— 75
Mathematics M21, M22....., el R ol SRRy 45 — 00 45 — @80
Mechanism 2°02. Y e R R aaieuas, BO=8() s Ve
Military Science MS21, NGB TR e R 45— 0 45— 0
Physics 803, 804.,., ..., A ROk T s s A o T 60 — 75 60 — 75
Political Z Vs srbatans i e v AB== T8 e
AT T b Tt L i o AR E L Y TRty 45— 15
Surveying and Plotting 1°00, 101 B P e 1 o 1. ] 30— 0

Hours of exercise and preparation: 750 =346 +405 750 =345 -+405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic ‘-mru v lm' y 30 i R T Aoy SRR 95— b
}Ivdmum;}hlt Surveying 1'60. L L A e N T T A 3 75— 0
T L E R e ey R e N e AR o h e ol ik WO R 1 )
REAIway Blaldworle 1300 oo 0 ains.ome a0 000006000 €010 4105800 57s-0909.0 92974 A IR T e
THIRD YEAR

Iirst Term Second Term

15 Weeks 15 Wee
Annlied: Machanion Q20 vus s sinanas evsans s sans s s oo 45 —100 il o
Business Management EeT0 . .vvvveneersnaarossnnsssanss e 0 45 — 45
Corporate Ur.'anuauun e B e 4o Ca  La Tk . 45—190 3
Corporate Finance and Investments Ecb7......... e tata tatata M ot i 45—
Electrical Engineering, Elements 840 ,.......co000ii0aan 60 — Y0 s s
T‘.]ecl.rn‘nl Engincering Laboratory 6'89 53¢ i 30 — 30
Baglish B3L: s vaisy e e PR v i 1)
li(utlnuuwtrmgzu 37 el 45— 75
e L e R e S i . is als 16 — 30
Railway and Highway Engineering 1'21, 122, steaals | o0 =080 30 — 30
RefoetiWHEnG BBR . - o 0% es vbvsiad byon s s A 75 30 — 30
2 T B L R e e | AR SRl 356 45— 75
Testing Materials Laboratory 237, .., 110000000000 bkl as 20—10

Hours of exercise and preparation: 720 =2554-465 720 =305+415

FOURTH YEAR

First Term Second Term

15 Weeks 15 Weeks
Business Law Ec61, Ec62, 30 — 60
Business Management Ee7l ) ‘Be7d s 60 — 90
Cost Accounting EeBl. . oo i iiiasearantniianesss s .
Engineering and Hydraulic Laboratory 263, ...... TR i < 30 — 30
Engineering Construction and L:,tlm:tlub s R A AN i | 1 T 1 )
Foundations 1'48....,.. IR : rop! Al
i b L A ot S s 0 fs e s o e 3 O 45 —00
Industrial Relations E l. 46 A S 45 — 60
A ineig iy VIR EUT b PN e R e e i
Structures 1'41, 1'421,......... e 30 — 60

AR Sty (o8, re T by o . i 1056

Hours of exercise and preparation: 720 =315+4-405 735
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Engineering Administration — COURSE XV — Continued
OPTION 2. Mechanical and Electrical Engineering
SECOND YEAR

First Term Second Terg

: 15 Weeks 156 Wee.
Accounting Ecb0...... R R P PR T TR TR TR T 45 — 45
Applied Mechanics 2'16. .ovaveveissnssnseriassssssannne o i 30 — 60
Banking Ec37. . O AR IS S B 2 3 AL 02 SO 0 R L a's 45 — 60
English and H:etnry F21 SR T 45— 175
Mathematics M21, M22........ 45 — 90
Mechanism 2°00. ..., o0iviis 4 e
Mlhtary‘scmnu Mb21 MR e e AB =0 45— 0
Physion B03, B'04. , vocovsnnssssnrnsnnnssssnnsssesnssans 00==TH 60 — 76
Political Economy Ee2l.... . ... .. L SR HP S | F /| 36
CEAIRtION ToOBN. ' s wwvi 8505 b h 5 A4 50N versisees 485—15 & 9
Sur\ruymg1‘03................................ ........ P i 30— 0

Hours of exercise and preparation: 750 =330 4420 750 =345 -+-408

REQUIRED SUMMER COURSES

Foundry 2,912 80 —0

Machine Tool Laboratory 2.971 46 —0

Mechanical Engineering Drawing 2.11 76 —0

THIRD YEAR

First Term Second Term
15 Wecks 15 Weeka
Applied Mechanics 2'20, 2'221. R RO P LA e cevee 45—090 45— 90
lin:me-;sManagementhc?(]........ ....... s R e 45 — 456
Corporate Organization R el ST e R . 45—090 o4 i
Corporate Finance and Investments BOBT \asnis vs e alae Al Ford 45 — 90
Electrical Engineering, E lcments B0 e e Wi ity i 60 — 90
English E31.....c0viaans sinse 80==080 3 P
Heat Engineering 2'40, 242, ., 45 —90 45 —176
Heat Engineering 2'41. . .coovvearsacnsiiones s 30 — 30 P %
Machine Drawing 2'131. . ... covvnnnss 79%6— 0 1% Fa
Machine Tool Laboratory 2.872. ... ... . A 46— 0
Mnter\lsuff’ngFmenng231 156 — 30 ve P
Report Writing E33. . ....0o0euiiannns vesssaans 30 — 30 s ‘s
Testing Matenals Laboratory 2'30....... U N £l 30 — 15

Hours of exercise and preparation: 735 =315+4-420 720 =3154405

FOURTH YEAR

First Term Second Term

18 Weeks 15 Weeks
Business Law Ecfil, Bci2 ., S3eah (8 BEle atuih e s sessane 80—60 30 — 60
Business Management 25y 8 U R RS Vaiba At 60 — 90 60 — 90
Cost * ‘Countlm' BoBl, i visaniaiasns ata'ainihlale niataTe w wTa S b 60 — 75 . «n
Electrical Enginecring I.nhnmtnry (] P ey ey siasinses 80380 o Us
Engineering Lﬂbulﬂ!.t)l'y BO14, DO1IBL idivans v inpaades 60 — 45 30 — 30
Generation and Lustribution of l:h.ctru: Energy 6'43...004¢ .. s 60 — 90
Hydrawlics 1'84. .. . i icrsaresanssiscas A R 45— 90 iy s
Industrial Relations Ec4B. . .. +vvusvsss Moigeainsinsione e ks o 45 — 60
Machine Design 2'721, 3722 ... cvessvensicssssirnns sane 60— 0 60— 0
THORIE, oo v v vwninnsssns AP ER e Y e A A e n £ Ve ) 106

Hours of exercise and preparation: 735 =345 4300 720
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Engineering Administration -— COURSE XV — Continued
OPTION 3. Chemi : . Engineering

REQUIRED SUMMER COURSES (Following First Year)

Mechanism 2,01 30 — 60
Qualitative Analysis 65101 180 — 30

SECCND YEAR

F i t Term Second Term
15 \\ ceks 15 Weeks
Accounting Eeb0 ‘ 5 45 — 45
Applied Mechanics 2'16 Al il ol 30 — 60
Banking Ec37, . : s> vt ‘Iﬁ—”(l
English and History E21, ¥22 l 45 — 78
Machine Tool L allumlnr}' 2001, o . 30— 0
Mathematics M2 3
Military Seience ’\1":"] 47 i5— 0
Physics 808, 804 . w5 hlits ) 00— 75
Palitical Economy iule 1 { i e
Quantitative Analysis §° I.., 513. SR o .t 5 105 — 30

Statistics Ecfj.

Hours of exercise and preparation: 7.0 = .j'l"l J-‘H!(l 750 =405 4345

THIRD YEAR

Firat Term Sccond Term

15 Weeks 15 Weeks

Applied Mechanics 2 20, 4 ] i
Business Manajcme 3 CRTOTE DI IO MO I el B M R = R a0 45— 4h
Chemical Engincering 10 ahaarary N % i 45 — 00
Corporate Organization Ec 45 — 00 o ol
Corporate Finance and Inves VOB i ab R s e i 45— 00
English E31. 30 - 60 A 9
Heat Engineeri ! 4 5 45 — 756
Industrial C hcmﬁtr) 0 T o 60 — 60
Orqnnu. Chemistry 5501 ¥ V2
60— 0

30 — 30

20— 10

Hours of exercise and preparation: 7 .'}ﬂﬂ +- I"ﬂ 720 =350 +73'1:0

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks
Business Law Ecil, Ec62. . . 30 — 30 — 60
Huslnos.q Mnnauvmunt E c7l, Ec72 60 — 00

hicctnc-al I:m.,mwnmz Labummry 6 85
En Lneennb Laboratory 2'62,
Inrfustnnl hemical Laboratory 10'27,
Industrial Chemistry 10'212,

Industrial Relations Ec46, ,

Hours of exercise and preparation: 720 =300-+420
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AERONAUTICAL ENGINEERING

The Course in Aeronautical Engineering is designed to familiarize
the student with the general principles of flight of all types of aircraft and
with some of the detail of design and construction as applied to the air-
plane. Following the usual preliminary work in the subjects fundamental
to all engineering, part of the time in the third year and most of that in
the fourth is devoted to professional subjects, lectures being supplemented
by drafting room practice and by laboratory work both in the methods of
aeronautical research and in the operations and maintenance of airplanes
in the field.

While a graduate in Aeronautical Engineering is especially prepared
for work in the engineering department of a company manufacturing
airplanes, the subjects taught are not so specialized as to go beyond the
proper and necessary interest of any man entering any part of the aero-
nautical field. In particular, it furnishes a sound basic training for those
desirous of associating themselves with enterprises engaged in the opera-
tion of aircraft, whether their primary concern is with the selection of
equipment or with its maintenance,
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Aeronautical Engineering— COURSE XVI — Continued

First Year, Page 60
SECOND YEAR

First Term
15 Weeks
Avpplied Mechanics 2 15

English and lh)tnr) 10 B L BN e P e vieeas 48—176
Forging 2 00, AR e R e b DR G Pk ir o =5
T Yl ) ISR S S e s eV . 60— 0
Muachine Drawing 2'13...,,.., O L A OOt o R Stk b iy
Mathematics M21, M22 ., R R R T R h— 00
Mechanical Engincering I)mw:m.?lﬂ AN TS T T i [ N

Mechanism 200, .
Military Science N

BETRPRN el 0" o T i i R A R e o o
R O B O A e e e e e e 60— 175
A e T L O A e ) T e TR i T A e 30— 0

Hours of exercise and preparation: 750 =4204-330

Second Term
156 Weeks
45 - 00
45— 75
45— 0
20— 0
45 — 00

735=4054330

THIRD YEAR

First Term
15 Weeks
45— 00
45 — 00
90— 0

ering 2'30
lnlllun! iR conomy 1'.\61. Ee32
"nart Wr:t ng E .H F

Hours of exercise and preparation: 705 =315+.‘N70

Second Term
15 Weeks

45— 75
45— 75
60— 0
30— 30
45— 45
30 — 30
45 — 90
30 — 30
705 =2304475

FOURTH YEAR

First Term
15 Weeks
Aeronautical Engine Inboratory 16:°00.,

Aerctiautichl Enginel TBR. ..o oseressinsesseiosssss A o
Aeronautical Laboratory 1082 .. ......ooviiveinnvinnns A

Airplane Construction 1084, .00 .veviiinnneiinsenes Sieeiate O 0
Alrplans Diealen 1008 .. 0uvvvsinisissssessssisiassns 75 — 00
Airplane Design Practice 1611, 1612, ,,.......... BT TO0) 30— 0
Dynamics of Machines 2251 .. .,.,,....... A S O o 30 — 60
Elvctrical E; ngineering Element86'40. . .. vvveiviirinriaes 60 — 90
Electrical Enginecring Laboratory 6 AR i 5k %
Machine Design 2'737, 2°'732.....,.. Aot Y A e 30 — 60
Physical C]:emtbtry L R s e vevess 30—30
Propellers and Airships 1672, . ............ e A o 3
Testing Materials Laboratory 235..... ) . .. 0 60 — 30
GEnaral BRUAY . ¢« i v vsveernsserssssesssssresen ceees 80 =30
THERING S T oy oes s e M Rl 6018 164 18 e S AL e e R id A

Hours of exercise and preparation: 735=345-4300

chnnt' Term
15 Weeks
45— 0

30 — 30

60 — 30
30— 15
60— 0

30 — 45

30 — 60

30 — 30

30 — 30
135— 0
720=480+240
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BUILDING CONSTRUCTION

This course is planned to prepare students to enter the business of
building,

It is based on the Course in Civil Engineering with the mathematics
and scientific training generally associated with that profession, In addition
there are certain subjects taken from the Course in Architecture, mainly for
the purpose of giving the student an acquaintance with architectural his-
tory, periods and forms sufficient to enable him to understand the archi-
tect’s language and point of view. Subjects in building finance, and manage-
ment, cost accounting and professional and industrial relations are also
included. Finally a broad course, extending over three years, is given in the
analysis, details and assembly of the materials of building, whereby the
student is given a thorough understanding of construction methods and
procedure, covering dwellings, and industrial and commercial structures.

Building Construction — COURSE XVII
FIRST YEAR

First Term Second Term
. 15 Weeks 15 Weeks
Architeotural Drawing 41000 iy ek soa oliaiie e
Chemistry 501, 502, ..........
Descriptive Geometry D21, .
English and History E11, E12
GraphicB 4'061. . ......co00c0.n

120 — 75

Mathematics M11, M12........

Mechanical Drawing DI11.,..... o e
Military Science M511, MS12. .. 45— 0
Physical Training PT1, PT2.... 20— 0

T RIS BT S U N G R 60 — 75

Hours of exercise and preparation: 760=425 4325 750=435-+315




BUILDING CONSTRUCTION

Building Construction — COURSE XVII — Continued

SECOND YEAR

First Term

15 Weeks
Applied Mechanics 2'15
Architectural Drawing 4'413
English and History E21, E22,
Mathematics M21, M22. ... .0iiivincniinrnane,
Physics 8'03, 804,
Building Construction 1721, l? QiR
Military Science MS521, MS22. ...

30 — 60

Hours of exercise and preparation: 750 = 450 4= 300

Second Term
15 Weeks

45 — 90
45— 175

45 — 90

60 —75

180 — 0
45— 0

750 = 420 -}-.H[J

THIRD YEAR
First Term Second Term
16 Weeks 15 Weeks
ACcounUINGE OB . v i tvie e bt o e e e b e e Ar ol 45 —456
Applied Mechanics 2'20 . A O GO e 45 —90 At s
Building Construction 1731, . ... vrvoviessiiiioii, 210— 0 o s
Building Construction and Materials 17°82. ... ........... e Hle 195 — 30
Carpentry 2'921. va Vs 30— 0
Electrical Lngmvmng,, Elements 6:40. ... . G0 — 00 f 05
Electrical hnpmccnng LABOTALOrY Q18D v vt s suivinraasin W vi 30 30
Geology 12'321 . 30 —15 2 i
Hydraulics 1'62 . . . . 4 T 45—75
Industrial Relations Ec : 45 — 060
| L e g o S S e i e 45 —176 " X
Structures 1'40 i s 15 — 75
General Study 30 — :ill d

Hours of exercise and preparation: 720 = uu HLI[J

750 =4354-315

REQUIRED SUMMER COURSES

150 — 50
45 —15

Surveying 1.09
Graphic Statics 1.89

FOURTH YEAR

First Term

15 Wecks
Building Construction 17'41, 1742, ... ... ....0vvvys. 120 — 0
Building Finance Ecf3. .........

45 —900

Business Management Ec74 . , .. 5] Sa

Electrical Equipment of Buildings

Four.dar.mua andiBoil Mechanics 1'481
o' Management 17°50.

echanical Equipment of Bulldmgs 2750,

Professional Relations 4'241

45—175

Reinforced Cuncr-.-te Desxg.n and Laboratory 106— 0
Structures 1AL, 1422 . . ¢ s inneeransnn 60—120
Testing Materials Laboratory 237 20—10

General Study. ........
L o

Hours of exercise and preparation: 720=4104+810

Second Term
15 Weeks
150 — 0

45— 10

15 —30
15—15

60 — 45

30 — 60

30 —30
05— 0
T20=450 +270
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MILITARY ENGINEERING

Open to regular officers of the United States Army or the United
States Navy.

Graduates of the United States Military Academy at West Point or
the United States Naval Academy at Annapolis will be admitted on their
credentials; Army Officers or Navy Officers of the United States of America
not graduates of either of the government schools, who are graduates of a
technical school, will be admitted on showing that they have had the
necessary preliminary training.

Military Engineering
Required Courses to be taken in the Summer
Preceding the Academic Year

ADOUEA MEHABTON DL 1100 visisd are birain s srenia) o/ 40 00 5k0bsreiata o 810 4101800 )5 nte 400 n 45— 00
Applied Mechanicd 221, .. ..vvueeeravrrrersnnrrosssrrrrsssanssysesnrses . 45—175
Heat Engineering 246.... ....covviiviviinnns Ve r s U R s O Rl Sy e o 60—105
Heat Engincering 2'47 . ..... Wit R o TR A R e A T A 30 — 45
L T B T S B Ot B Fo A S 2 N T O s IR e S R LA 45— 76

FOURTH YEAR

First Term Second Term
ROt OIaaY T i s Gy s e s s e s e el a T e tat 30 -~ 30 A T
Concrete Building Design and Specifications 2°305......... . 60— 30
Engineering and H}(lruullL Laboratory 2631, , . v covvvisis 45— 45
Electrical l.,nvlnuonnj,' A T et 8 70 A ) TR Sy PR Y Py 60 — (]l‘l L i
Electrica] Engrinecring Laboratory 6'85... . ....cveviiies . 30 —45
Engineering Construction and Estimates 125, ... . ... .. .. 30 — 45 o o
Heat Treatment 2857, .. ... 0ooeeiivisiossrersnnsannnas s o 30— 0
Industrial Applications of Electric Power 6'46...,.......,. i o 45— 30
Materials of Engineering 2°30. .o v o0 vverinvvrriiiranirias i v 30— 30
Minicipal BENERION. T BT 1 iy s v alaacs i s b s o ) l':lfl — 50
o G T T s e ey e e e S 30 — 30 i
Reinforced Concrete Design 1'5681 . 90—20
Structures 1'41, 1'42........ 60 — 120 60 — 120
Testing Materials Labumtory ‘o 30— 30 &
Testing Materials Laboratory 2362 (( SOnCTete) .« o s s vsirs 80— 16 s ;
S A R R I D B B PR g ) AT PTaL R e . 45 Dl]

7095 ROD
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UNDERGRADUATE SCHEDULES FOR RESERVE OFFICERS’
TRAINING CORPS

The Reserve Officers’ Training Corps instruction consists of two
courses, the Basic Course and the Advanced Course, each of two academic
years. The Basic Course is compulsory; the Advanced Course is elective
and includes one summer camp period,

BASIC COURSE

The completion of this course is a prerequisite for graduation, and
unless completed in this or some other R, O. T. C. the student will not
be eligible to elect the advanced course leading to a commission in the
Officers’ Reserve Corps of the Army of the United States.

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

First Term Second Term

MB11
Infantry Drill ., ......... AT (AN 21— 0
Elementary Subjects of Military Training. . .. 15— 0
g}fantry Weapons and Rifle Marksmanship 95— 0 2 i
DR R o e h e a ks s ata 4 4o 8 870 s v § A A e plalabarasal a7y 3te o it 45— 0
45— 0 45— 0

(Upon certificate from the Medical Director that Infantry Drill would
be harmful the student will be excused from that part of the course; but
he must register with the Department, present his certificate and take all
the other subjects of the course.)

As 2 result of demonstrated efliciency in Infantry Drill during the
first term, a certain numher of students are appointed Cadet Corporals
for the rest of the year.

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

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

Pirst Term Second Term
M%El h d Map Readi 18 0
'opography and Map S T T A O -
Fie?g%?orti. P R e A e A St i o L
Signal Communic8tions. ... ....0e0.eesns 0
Lectures on the work of the various Units

Opportunity is given the student to choose the unit in which he prefers
to continue his instruction during the second term. Those who fail to
report their preference at the office of the Professor of Military Science
and Tactics before the end of the first term will be assigned arbitrarily to
some unit for the second term.
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During this term opportunity is given to all who desire to elect the
Advanced Course of the Air Corps Unit to take the special physical
examination. Those who fail to pass this examination will not be permitted
to sign contracts for the advanced course in the Air Service Unit,

First Term Second Term
MS221
MggnSt Artillery Unit: Instruction of the Second Class Gunner .. A 45— 0
Engineer Unit: Elements of Engineer Training., .. ....... 0Tk L1 45— 0
M8S223
Signal Unit: Electrical Communications. . ....oivveviiaas oS 45— 0
E)rdnnnce Unit: Interior and Exterior Ballistics. . ........ aa ve 45— 0
Ms225 L A bt
Azlr Corps Unit: Tactics and Communications .......... i 13 45— 0
Chemical Warfare Unit: Theoretical and Tactical...,.... . e 45— 0

ADVANCED COURSE

“The Head of a Department is authorized to allow at his option
credit towards graduation for military raught subjects.”

“ A student enrolled in the R, O. T. C. in order to obtain his M. I. T.
Degree and his commission in the Army, must have fulfilled all the require-
ments set down by the [Faculty and in addition he must have obtained a
clear record in military taught subjects and have fulfilled all military
obligations."

Open to third year students who have completed the Basic Course,
who are acceptable to the Professor of Military Science and Tactics, and
who receive the approval of the Professor-in-charge of the Institute Depart-
ment in which they may be registered.

The student must execute a contract to continue the course of instruc-
tion for two years should he remain that length of time in the Institute
and the {ulfillment of this contract then becomes a prerequisite for gradua-
tion.

Those who execute this contract will be entitled while not subsisted
in kind to the commutation of subsistence fixed by the Secretary of War
in accordance to law,

All students in the Advanced Course R, O. T. C. are required to take
Military History and Policy of the United States, G98, 30-30 during the
first term and International Law G3, 30-30, during the second term,
Either of these subjects may be taken with the approval of the Registra-
tion Officer in either the third or fourth years as best suits the individual's
Institute schedule.

The courses of study for students enrolled in any of the units of the
R. O. T. C. which have been arranged by the depariments are shown
immediately following the military requirements for those units. Students
in departments which have not submitted schedules will arrange their
courses in consultation with the heads of the departments concerned.

From among the R, O, T. C. graduates each year there may be desig-
nated as ‘ Honor Graduates R. O. T. C."” not to exceed three per cent of
the total number of students who on March 1 of that year were enrolled
in the second year of the advanced course of the R. O. T. C.

Since Course VI-A is a codperative course extending over a period
of five years, during a part of which time the student is not in residence,
members of this course may consider their third or fourth year as their
junior year and their fourth or fifth year as their senior year, for purposes
of arranging Military Science schedules.
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First Year of Advanced Course (8d year M. I. T.). From among those
students who have demonstrated marked proficiency and interest are
selected the Cadet Second Lieutenants who are required to give one hour
per week i1 assisting in the instruction in Infantry Drill.

Summer Camp. One of the obligations contained in the contract to
be signed before beginning the R.0.T.C. Advanced Course is one to attend
one Advanced Camp, This camp normally comes between the junior and
senior years, Authority can usually be obtained for good reasons, to attend
this camp after the sophomore year though this is not general as the work
of the junior year is designed to enable the student to obtain the greatest
good from the camp instruction . In very exceptional cases attendance at
camp may be postponed until after the senior vear, but only upen the
express agreement that the student’s diploma will be withheld until after
the completion of his R. O. T. C. Course.

Second Year of Advanced Course (4th year M, L. T.). From among
those who continue especially to demonstrate their proficiency and interest
and who were Second Lieutenants during their jumor year will be selected
the Cadet First Lieutenants and Cadet Captains under the same obligation
to devote one hour per week to assist in instruction in Infantry Drill,

Those students who did not take G98 and G3 during the junior year
must take those subjects during this year.
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COAST ARTILLERY UNIT No. 1

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

First Term Second Term

M8311
Pire Control Instruments . .. ..vvevvnvrsancseiroosiiaas 15—16 8
Mgginépumtinn of Piring Data for Heavy Mobile Artillery.. 80—30 A
Dispersion and Probability of Fire.........cooociiiai, as b0 21 —21
Observation and Adjustment of Fire.......covvviananss el 24 —24
45— 48 45— 46
MS411
Const Artillery Material...ooorvriserirsirianariiiine 89— 0

Organization and Administration of Coast Artillery Corps 90— 0

Camp Sanitation and Military Hygiene . 6— 6

Gunnery for Anti-Aircraft Artillery. . . 15—1b
Examinutions during Term .....ovivueenns . 6=—"40
MS412 ;
Tactical Employment of Artillery. Fixed Anti-Aircraft
and Heavy Mobile Artillery and Military Law .. ... e 178 45 — 45
45— 45 46— 45

Civil Engineering — Course I. All Options
Third Year

: First Term Second Term
Rexla\'gr schedule with the following changes:

Military Science MS311, MS312. . ... .vvvveeneesss. 45—45 45 —45
Fourth Year
H‘;v;:rllm schedule with the following changes:
aa:
Military Science ME411, MS412. ..., .. ccevuunsn veees 48—48 45 — 46

Mechanical Engineering — Course II
Third Year
Rux\&!:]ar schedule with the following changes:

Military Science MS311, MS312. . ... ...cevuvnsnsn. 48—48 45 — 458
(Advised to take Machine Tool Laboratory in summer following second year.)

First Term Second Term

Fourth Year
General Course
Regular schedule with the following changes:

mit:

Testing Materials Laboratory 2'358 Vi (eh L
Ad}(z’:dmtnn\ Plants 2783, .....000000 A SODAl Gk 60— Q

Military Science MS411, MS412. .. ... .ovueiivnnnnns 45— 45

Testing Materials Laboratory 286, ., ... c00evenianan 80— 15 v wh

(G98 and G3 required as General Studies.

Options 1, 2, 3 and 4

Applicants from these options will be admitted to the Coast Artillery Unit subject to
the approval of theic schedule by the Military Department and the Head of the Mechanical
Engineering Deparvment.
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COAST ARTILLERY UNIT — Continued
Mining Engineering — Course 111, Optior. !

Third Year
. Pirst Term Second Term
lar schedule with the following changes:
Military Science MS811, MS312......voevvrnssenss 45— 48 45 — 45
; Fourth Year
R(gulgr schedule with the following changes:
mit:
d’lc;heua ................ Celvanee Slha M are e s IO A WA N i 160 — 0O
Military Science MS411, MS412...........00vvven. 45 — 45 45 — 45
e R o AL G TR e T 120— ¢

Metallurgy — Course I1I. Optmn 2

Third Year
First Term Second Term
chuhr schedule with the following changes:
Military Science MS211, MS312. ..o 0viviniirnnreyas 45 —- 45 45— 45
Fourth Year
Regu!pr schedule with the following changes:
mit:
et O R Y R OO AR (U LPRAT () e e b s 165
Add:
LI L e e AT b b e e s s L siba - i 150
Military Science MS411, MS412. .. .. ...ovvvvnrnrnne 45 — 45 45— 4
Electrical Engineering — Course VI
Third Year
First Term Seconc Term
Re, lnr schedule with the following changes:
Pohtlcal Economy Ec31, Ee32. .. ...ovvveniiiinrennas 45 —45 45— 45
Mmu Sclence MBI MBIID 10 vinsennse s ces 48 —45 45 — 48
General Btudy GB8. .. ... .0 iererenrrrnieansronss 30 —30 i s
(G3 required as General Study in second term.)
Fourth Year
Electrical Engineering, Principles of, 803, 6104 . ... 90— 120 75— 103
Electrical Enlgmeenng Laboratory (D SR 90 —90 aa e
Engincering Laboratory 2621 ....vvvuuiran.. SLEE 45— 30
1o R e S R S A o o o7 I s SO b & 45 — 75
b B e S 45 — 00 ra | xa
Military Science M8411, MSH2 ......................... 46— 45 45 — 45
Political Economy Ec31, Ec82. . ... ...0uuvrnrnnnnnnnnsss 45 — 45 45 — 48
R e O R S s 1 P e e i 30— 0 180
345—300 735
738
Electrochemical Engineering — Course XIV
Third Year
First Term Second Term
Reﬁular schedule with the following changes:
Military Science MS311, M8312........oovvvnninn.. 45 — 45 45 — 48
Fourth Year
Regu]ur schedule with the following changes:
Opt:oml G I R SR L DT e ! 176— 0
Mllltnry Science MS411, MS412. . 48— 45
Optional Studies 5— 0
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COAST ARTILLERY UNIT — Continued
Engineering Administration — Course XV. Option 2

Third Year
First Term Second Term
Rc(s)zulnr schedule with the following changes:
mit:
Report Writing B88.......0c0000nmereeisrnansanins 30 —30 T i
M.mhme Tool Laboratory 2:072 O o o Ui G L0 o 45— 0
Ml]lt.nr Science Mb.’ill NIBBER o s vn v taonsarannein 45— 45 45— 45
Gemmi DAY GHB L el o e e e e bealeeeen e b 380 — 30 a on
Report Writing E.53 ............................... ' ay 30 ~30
Fourth Year
Re(:.gular schedule with the following changes:
L1
Al 1!:ri‘[ru:h:nc Dl BT v ivvvvivns R R R S R “n & 60— 0
Military Science MS411, M8412.......c000vevennnans 45— 45 45 — 45
(T T B b AL L ATy o pu P M N G %' s 30 — 30

ENGINEER UNIT No. 2

Oj en to students in all courses except V. All instruction for this unit throughout the
fourth year is given by Institute personnel. i
First Term Second Term

e |
Organization and Duties of Engineers . ......o0vinenas 12—12 [ A
Administration, Supply, Equipment. .........c000000000 9— 9 .o e
Musketry and Combat Principles. .ovvieererinnnerosnns 24 —24

MB322
General Constructionin War. . ....ooiiiiiiiinrisienies e ) 24 —24
Field and Permanent Fortifications, .. ....ovivvnvnianss ol 21 —21

45— 45 45— 45

Civil Engineering — Course 1. All Options

Third Year
: ) First Term Second Term
Re u]nr schedule with the following changes:
Add
Mlht,an Science MS321, MS322 .o 45— 48 45— 45
Crenearhl StAIBa Lo DB 5 s e r s ratn oy onioaaivie sy vre GOS8 G3

No change from the regular schedule.

Mechanical Engineering — Course 11
Third Year

First Term Second Term
Re‘glﬂ;r schedule with the following changes:

Military Science M8321, M8322.........0.000000000 45 — 45 — 45
(Advised to take Machine Tool Laboratory in the summer following the lecond year,

Fourth Year
General Course
Rcﬁular schedule with the following changes:

Roads and Pavements 1'88. ... ...00iiiasnniianens . 20—25
(GP8 and G8 require.i as General Studies.)
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ENGINEER UNIT — Continued

Course II (Conitnued)
Options 1,2 and 3

Fourth Year

Applicants from these options will be admitted to the Engineer Unit subject to the
Eppmvnl of their schedule by the Military Department and the Head of the Mechanical
ngineering Department.

Option 4
PFirst Term Second Term
Rrxu‘lar schedule with the following change:

Roads and Pavements 1'85. . .. o coovvnvnnss Cases aes 20—28
(GOS8 and G3 required as Generﬂl Studies.)

Mining Engineering — Course III. Option 1

Third Year
Rexulnr schedule with the following changes:

Military Science M5821, M8322.. . ......00vvvivnnen 45— 40 45 — 45

No change from regular schedule.

Metallurgy — Course 11I. Option 2

Third Year
REEE!&“ schedule with the following changes:

Military Science M8821, MS822. .. ......evvennnsnss 45 — 45 45 — 45
No change from regular schedule,

Electrical Engineering — Course VI
Third Year

First Term Second Term
Re hr schedule with the following changes:

Adf:lohucul Economy Ec3l, Ec82......... TR R 45— 45 45— 45
Military Science MS321, MS322. veress 45— 45 45 — 45
(G3 required as General' Study in second Lerm)
Fourth Year
Electrical Engineering, Principles 6'03, 6'04, veeessss 90—120 75— 108
Electrical Engineering Laboratory 6'72 . 90—90 s .o
Englnearl.ng boratory 2621 e - 45 —30
English B40. .............. 24 104 46—756
Hydraulics l (T e G e 45— 00 i s
'!;Dlltlclﬂ Economy Ec81, Ec32. 40— 45 45 --545
L T T D s L T T T T
Generm] Btudy GOB. .. ioisrisressoinnssessasstnssetoses 30 — 30
Generl BEUdY o « o s o visvsesavansosansssonassssnnnsnsase 30— 30
330—403 720

735
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ENGINEER UNIT — Continued
Electrochemical Engineering — Course XIV
Third Year
Rexular schedule with the following changes:
Military Science M8321, M5322. .. ...00c0vvininanns 45 —45 45— 45
Fourth Year

First Term Second Term

Regular Institu’e schedule,

Engineering Administration — Course XV. Option 1

Third Year
Rexular schedule with the following changess

Military Science MS321, MS322......... R A TaTe (e A 45— 45 45— 45

Fourth Year
Rekular schedule with the following changes:

General Btudy G0B, G3....0icvennarannrinsnarnrnes 30 —30 30 — 30

Course XV, Option 2

Third Year
Rexular schedule with the following changes:
Military Science MS321, MS322. . .0 vuerrrrrsnneees 45 — 45 45 — 45
Fourth Year
Regular schedule with the following changes:
General Study G098, GB8.. . +evvvvvereinriininiennes 30 — 30 30 — 30

Course XV, Option 3

Third Year
Rogular schedule with the following changes:

Military Science MS8321, M8322.......cc0iveniennss 45 — 45 45 — 45

Fourth Year
Rexullr schedule with the following changes:

Gunetal BEads ON8L G8 .. oot ssmimnsenanenseees nees 30 — 30 30 --30
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SIGNAL UNIT No. 3

Open only to students in Courses VI, VI-C, VI-A, VIII, IX-B and XIV, All instruction
for this unit throughout the fourth year is given by Institute personnel, Students are
required to take for their R, O. T. C. course the required Institute subjects, Wire and Radio
Communication 6'281, 6'282, two terms, 45 — 00 per term.

M8813 (MS3131 for VI.C)

First Term Second Term

Signal Communication and Tactics 45— 45
MSa23 (M83231 for VI-C)
Codes and Ciphers, Radio. ........ ey ] s 33 — 33
Practical Signal Work in the Field O L 12 —12
45— 48
Electrica! Engineering — Course VI
Third Year
Regular schedule with the following changes:
mit:
1Ploliti.cnl Economy Ec81, EB3. .. ovovreiansrsronssnes 45 — 45 405 — 48
"Military Science MS381, MS332. . .\ v evnernnnenns 45— 45 45— 48
AEhErml B0y OB, o vavresnssssessrsesassesesnsses 30— 30 i e
(G3 required as General Study in the second term.)
Fourth Year
Electrical Engineering, Principles of, 6°03, 6004, ... vuu 90 — 120 75 — 105
Electrical Engineering Laboratory 6'72. ... ..ot rvrnrerrs 90 — 90 S G0
Engineering Laboratory 2021, ....0000viivinrrranrrannes 45 —30 5 h
BABHRHEAD O e vy oin v in b a1 lnbie s oim ain e sl s e et i i 46— 75
Political Eoonomy EeBl, Be83. ... 0ivsvrcissnnrsrisassiss 45 — 45 45— 4b
Principles of Wire Communication 57281 ........... ... 45 — 90 ) T
Principles of Radio Communication 6282, .......000 00000 be e 45 — 00
e e S e SR S TR I I A 2 S LT i 2 Ao i) 30— 0 195
315—375 720
720
Electrical Engineering — Course VI-C
Third Year
Reﬁﬁlr schedule with the following changes:
Military Science MS3311, MS3321. . . ... ..ciouuinnns 30 — 15 30 — 13

(G3 required as General Study in the second term.)

Fourth Year

egular schedule with the following change:
G98 required as General Study in first term.
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ORDNANCE UNIT No. 4

Open only to students in Courses II, IIIs, VI-A, X, X-A, X-B and XV
Firat Term Secund Term

MB8341 )
Organization, Mission and Function of the Ordnance
LEORDRPEIRMNL 1% -V s hne bt alhie b dbn e bbbl b o m mtm nn 3— 3 e as
History of Dwe!opmmt G CHURBABRT s o cioiee s 90501000500 2— 2 Fac &)
Light Artillery Material. ....oocvievinrrsssnsscssnsnss 10 —10 ' e
MB342
Hoavy Artillery Material. . covovsienrencanorsaranssies o 16— 18

15—13 15— 18
All instruction for this unit during the fourth year is given by Institute personnel.

Mechanical Engineering — Course 1I

Third Year
ReEu!ar schedule with the following changes:
ads
Military Science MS341, MS342. . .. vcvvvrnsreannnss 16 —15 16— 18
Fourth Year

Dynamics of Machines 2'251........c0iiniannnnnnsionres 30 — 80 e "
Electrical Engineering Laboratory 089, .4 vvveriiianrnnss 30 — 30 e .
Engineering Laboratorv 2601, 2603 .. ... vvivannsrarans 60 — 60 30 — 30
Heat Enginecring 2'48. ... .. eeassiivisssescrsones cerss B80—00 e 1
T e 3 L R S R U P R R 5 25 60— 0
Hydraulics 1'64 .. .... . 45—1900 - g
Industrial Plants 2' 781 A A5 45 — 46
Machine Design 2°71...... 90— 0 { o
Mechanics of Engineering 2 4 LB 45—00
Ordnance E n%necrmg 2'88. 75— 45

Power Plant Design 2'568 , . 60 —
Production Methods 2'98 . v a5 15— 15
Testing Materials Lnborntory 235 .« 60—30 L

N R T T L e D N P o, % i 105
T T R e e A O L T T iR ) 30 — 30 30—30

375—360 720

7356

Options 1, 2, 3, and 4

Applicants from these options will be admitted to the Coast Artillery Unit subject
to the approval of their mh dule by the Military Department and the Head of the Mechan-
ical Engineering Department.

Metallurgy — Course 1II. Option 2
Third Year

Rrxljﬂlnr schedule with the following changes:
dd:

Military Science MS341, M8342, . .....vivivnnnnnies 16—15 15 —15

Fourth Year

Same as regular schedule.
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ORDNANCE UNIT — Continued
Chemical Engineering — Course X

Third Year
First Term Second Term
Rexuln.r schedule with the following changes:
Military Science M83a:, M8342.........0000evnin. 15—~15 15—15

Students planning to take Course X-B must take G3 ar a general study in the second
term,

Fourth Year
Caleulus, Applications of, Md1........... T A e . 45—90 i a0
Chemical Engineering 10°311, 10°321. Y e, R 705 —75 60 — 60
Electrical Engincering L'ibnmmrv R R R e o1 A 30 — 45
Electrical Rnumcermu, Elements of, (°40. ........ i . 60—100 L oK

Pngmccrmﬁ Laboratory 2'62.......... G0 — 30
Industrial Chemical Lalmrmory 1026 105 — 30 Ty it
Industrial Chemistry 10" JH 30— 30 s 3
*Optional Studies, , ... v i 090
Powder and E xpluhuw BA7. S RIP L e 3 30 — 30
Testing Materials Laboratory 2'87.............. ey i &5 20 — 10
'lhxuils T T e U S S e e T S T oS PR B 50 i 15— 0
L e T B T T AR I T I e O 2t Vet O s A 270
Gcncra] SEHav GOST AR Ll t L et 80 — 30
720

Optional studies may be not less than 60 or more than 120 hours.
Students admitted to Course A must take Analytical Chemistry 516 (60—15)
in the second term of the fourth year as an optional study.

Chemical Engineering Practice — Course X-B

courth Year

Calculus, Applications of, M41.,.....

Chemical Engineering 10°331, 10'341.

Electrical Engineering, Elements of, I; 11

*(Gencral Study, GOS8

Industrial Chemistry

School of Chemical Engineering Practice 10°84,
and Thesis....eevieees YOI B R A i

30 — 60

Engineering Administration — Course XV. Option 2

Third Year
Regular schedule with the following changes:
ﬂd:
Military Science, '\1‘:“1.3\!‘-6!2 vessnenessarsrare 10—18 15— 1b
e T b S e o S S i " 30— 30
Fourth Year
Regular schedule with the following changes:
mit:
iy ST e R verairt | od iy 106 — 0
Machine Dr.smn)?.!). o i 00 -~ 9
Thesis. . . . T A e g S als 90— 0
Ordnance Engineering 24880 01 90— 30

General SHUAY GO8B. .. .vvvessrrrarnnssnrsrnssrerse. 30—30 ol
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AIR CORPS UNIT NO. b

Open to students in all courses in the Institute except Course V, provided that only
those applicants who have passed the required physical examination or whose apparent
th-;lcn.l condition is such as to indicate that they will pass this examination will be accepted

or enrollment.
All members of the Unit are required to take MS35, GOS8, and G3, prior to graduation.
For other requirements see the schedules for individual courses,

| R L R O A T DA KA e a0 e e IO A o R v . First Term  Second Term
AIrDLAne EAGINE 1) 045 o rirains fs o 49016808 50106008 A b0 T0 08 50 Ar 15— 15
Observatlon!\vmtmn A L DO O IO O AP i . Vi 15—15
Aerial Photography. ...ccovves. e R L e ol e 0 15— 156

45 — 45

Civil Engineering — Course I. All Options
Third Year

AdS chular schedule with the following change:
2 Mllltary'ﬁcmnceMSS.S................... S f 45 — 45
Fourth Year

Regular schedule.

Mechanical Engineering — Course 11

Except students who have definitely determined to take the Automotive option

(Option 1).
Third Year
ReKular schedule with the following changes:

lane Design, 16'015 45— 45 e A
r{lltury Science MS36. .. 0 Y 45 — 45
Fourth Year
Regular schedule with the following changes:
chlld:
ARrONALEIC TOYTEE (s 5 s s e iams et ko oo 485—45 N i
Aeronantios, T8 L1B . v vonsnsossonsnsassensss LAl L e 45 — 45

Mechanical Engineering — Course II. Option 1
Third Year
Inr schedule with the following changes:

Mllntary Science, M835....... 45 — 45
Students in this section must taice’ Aero Enmneq. 16°82 pucr to attending summer
camp,

Fourth Year
Regular Schedule
Course III, IV, IV-A, VI, VI-A (1 and 2), VII, IX, X, XI, XII,
XI1I, XV, XVI, XVI1I

Third Year
Regu!ar schedule with the following changes:

Airplane Design, 16015, .. ..00vivienenrean vessnesss 465 —456 A 1)
Military Science, MS85. ... vcorsnrrnrnaess I PR oy 0 45— 45

Fourth Year
Regg!iar schedule with the following changes:

Aeronautics, 168785, .. ccevsnerianrnriisaariinnse voo 45— 45 BRI ey
ooV RE R b U A e R S AR RS R AR B g e 4 45 — 45
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Course VI-A (Option 3, Communications)
Third Year

Regular schedule with the following chanje
Students of these courses must have CUm])lLt( «d Military Science, MS335, prior to attend-
ing summer camp.

Fourth Year
Regular schedule.

Course VI-C Electrical Engineering (Communications Option)
Third Year

Regular schedule with the following change:

First Term Second Term

dd:
Military Beience MSB85 . ... ovviiiiinriirnseanionns e i 45 — 45
Fourth Year
Regular schedule
Course VIII
Third Year
Rexuinr schedule with the following change:
dd:
Military Solence MSBB. . ...civenrssveerrvisnssssnans o ive 45 — 45

Fourth Year
Regular schedule.

Course XIV
Third Year
RoEu[ur schedule with the following changes:
d:
Nty BAlonioa / MBBEC, |10 i inbneaieisyaae s w s . . 45— 45
Photographic Laboratory 8'151. ... .0 vvevvnerranenas o o 45— 15
om Photugraphy 4 e A e o s A S i et 30 — 15 er e
Gﬂnernl B s i da s A s A s R e S 30 — 30
Fourth Year
chu]nr schedule with the following change:
L e T AL B MU S S R TSy ) Ty 30 — 50
Course XVI
Third Year
Rejﬁ;?r schedule with the following changes:
h_!.ilimry OB DN NI BB o rah.ats W S bt a-en A A e 45— 45
Omit:
ArplAne TIgEing T ABT L 5 S Tt e P s tn s s s " .. 60

Fourth Year
Regular Schedule.
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CHEMICAL WARFARE UNIT No. 6

Open to students in Course V, X, XIV, XVi. First Term
MS362

Second Term

Organization and Duties of C.W.8. Personnel and Materiel .. .. 45— 456
Chemistry — Course V
Third Year
Chemical Literature 5101, . . .ccvevrarnnnnnnnsnnssisses . 30—45 iv ey
Chemical Principles 5851, 5652, .. ..c0cviiiurninaninrres 75— 80 76 — 80
Gas Analysis 531, ,....... B saseury cones AG=— K T
Industrial Applications of Quantitative Analysis 5'14...... 45—4b ' i
Industrial Chemistry 10°202. . ... coviiiianriannnrrsasses o i 76—176
Military Science MS362 ..... L OO OO S 45— 45
Organic Chemistry I, 5811, 5821, .. .. .oveas veniaannnns 60 — 45 60 — 30
Organic Chemical Laboratory 5611, 8'621.......0000vveins 135— 0 136— 0
Political Economy Ec81, Ec82. ... couuvvnn, vevres 45 —45 45 — 45
pecial Methods 540, .. .. cessean 30—15 s ,
tudy of War Gasea 533, . ......00es SRS U A ey G - 15— 15
445—290 450—300
735 750
Fourth Year
All instruction in this year given by Institute personnel.
Chemical Library Technique 5'102........ S E AT Lenesasn: ho=1l T :
Chemical Principles 500, ...o0vivies A RO R e Dk O (i V) S
History of Chemistry 583, .. .ovivieineres vl e 30 — 30
Industrial Chemistry 100213, . ........ SEAL 45 — 456 ) g
Inorganic Chemistry 500....00eiiiannnss e 45 45— 45
Metallography 8611, .. ........c00euus ves 60 — 15 w1t Lo
Powder and Explosives 5'57. , 3 o 30 — 30
Radiation Chemistry 6570, . 0o vurrirsnasnsiatsiiinansss G 30 45
Surface and Colloid Chemistry 509.....0000vcvivaiivrinn, a7 30— 15
Thesis Reports 596, ...0000vereen i 16— 15
THoalE OB s o v asessosanssasscstsnstssssesssanes 255 315
General Study GO8, G3. ... vvivnrirrassssssscsaas censs 80—30 30 —30
General Study .. ccoevviereriiisiessmisianrrrseriians . 80—30 H e
BlectiVem. . oo ovvose . sansssanssossonscaanoresaassnses o8 os 75
675 810
Chemical Engineering — Course X
Third Year
Applied Mechanics 220, .. .ouiiiiiiirnarrrraeencis veess 45—100 Al ¥
Chemical Principles 5851, B'652......coiiuiiiiaririniins 75 — 00 75 — 00
Heat Engincering 246, 2'47........... cevbeans A 60 — 105 30 — 45
Industrial Chemistry 10208 .........0..000n Ve gk et d e 7 —175
Military Science MS862....... ' Ceabeaenal  aa e 45 — 45
Organic Chemistry 5511, 5521 ianresaveny 100=—48 60 — 30
Organic Chemical Laboratory 5013, 5023................ 90— 0 60— 0
Political Economy Ec81, Ec82. . ... cuvirarronarerssnanes 45 — 45 45-—45
General Study G3.......... R TeA i ek e J e L P e 1,4 i3 RE 30 — 30
375—375 4204360
750 780
Fourth Year
Caleulus, Applications of M41........ 45 — 90 - ax
Chemical Engineering 10'311, 10°321. . . 75 —173 G0 — GO
Electrical Engincering, Elements of 6'40 . 60 — 00 vg i
Electrical Engineering Laboratory 6°85 a0 firl 30 — 45
Engineering Laboretory 2°62...... 060 — 30 s Tie
Industrial Chemical Laboratory 10 . 105 — 30 a
Industrial Chemistry 10'214...... 30 — 30 i i
Powder and Explosives 5'57. .. Ls. a 30 — 30
Testing Materials Laboratory I ey 20— 10
Thesis Reports 10°15. .. .. .. e R, 15— 0
THERIS s vvesessste o s 270
General Study G98....... 30— 30 o N
Optional Studies . ...v.vveriiiaiiiinaniinnnes e . 150
405—375 720
80

Time devoted to option must be not less than 120 nor more than 180 hours, time

adjustment being made on the hours assigned to thesis.

Students planning to enter Course X-A will take Analytical Chemistry 516 (60—15)

in the second term of the fourth year as an optional study.




RESERVE OFFICERS’ TRAINING CORPS 141

CHEMICAL WARFARE UNIT — Continued

Chemical Engineering Practice — Course X-A

Students planning to enter Course X-A will take Analytical Chemistry, 516, (60—15)
in the second term of the fourth year as an Optional Study.

Chemical Engineering Practice — Course X-B
Fourth Year

Second Term
Caleulug, Applications of M41 .

Chemical Engineering 10331, 1034 30 — 60
Electrical Engineering, Elements of, 6 - 2l
General Study GO8, ., .. ... .vvrnnnnrres
Industrial C ||¢m|3tl) FS0 B B e Ot el
School of Chemical Engincering Practice 10°84, 10°85, 1086 L
RSEUCTTIRBIRG. 0 0o 8 e e e 00 Th a0 (0104 8 N 060 h1a 61k le b o b0 ek s bt 1010
564 1100
Electrochemical Engineering — Course XIV
Third Year
chléi‘?r schedule with the following changes:
Military Science M8362........... Valkealesivamalaiee kiss Al e e 45 — 448

Fourth Year

Students will elect as part of their ")ptumu] Studies, Study of War Gases, 15—15, and
Chemistry of Powder and Explosives 557, sccond term 30—30.

Engineering Administration — Course XV. Option 3
Third Year

Re &r schedule with the following changes:

Ad I;cat. Engineering 2'd44, 2'45. . ... .. .vivensriiiaiass 45— 75 45— 1758

Heat Engineering 246, 2'47. . ... v ovvnuerrrsnnrnnrrnnns 60 — 106 30 — 45

Military Science MS362 e - 45 —45
Fourth Year

Regular schedule with the following changest

120—0

i% L5 90 — 0

General Study G G 30— 30 30 — 30
Chemistry of Powder and B pln YL 30 — 30




DESCRIPTION OF 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 com’Futations 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
ficldwork. Students in civil engineering also take astronomy and a brief
course in graphic statics during this year, while the sanitary engineers
have extended courses in qualitative and quantitative analysis; students
in both courses also 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 both the civil
engineers and the sanitary engineers 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 engi-
neering students. In the fourth year the work is almost entirely professional
and leads the student into various branches of engineering. The work of
this year is divided into three distinct options: (1), general, (2) transpor-
tation engineering, (3) hydro-electric engineering, Option 1 gives special
attention to the application of the principles of hydraulics to branches of
engineering which have to do with public water supplies, irrigation, sewage
and its disposal, and the development of water power. Option 2 is divided
into two parts, permitting the student to give special attention to either
railway transportation or highway transportation. Option 3 deals in
considerable detail with the problems that arise in hydro-electric develop-
ments.

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

meet.
Subjects 100 to 1'99 (see page 59)

100, 1°01. Surveying and Plotting. A thorough classroom drill in
the principles of surveying accompanied by fieldwork, computations, and
the making of scale drawings, profiles, and contour maps, followed by a
study of their application to the solution of engineering problems, Text-
book: Breed and Hosmer's Principles and Practice of Surveying, Vol.I.

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

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

142
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1'04. Surveying. At Camp Technology. Consists of 355 hours,
lectures, recitations, fieldwork and drafting, The fieldwork consists of
plane, topographic, hydrographic and elementary railway surveying.
P}ia.ng ?51 maps will be made in the drafting room from notes taken in
the fie

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

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

1'06. Plane Surveying., At Camp Technology, Given in the sum-
mer between the second and third years; it consists of lectures, fieldworl,
and drafting. The fieldwork consists in making surveys with the transit
ancl tape, the running of profiles and cross-sectioning with the level, and
in the astronomical determination of a meridian time and latitude, The
work in the drafting-room consists of making computations which arise
in surveying operations and of making scale drawings, pmhks and contour
maps from field notes. Textbook: Breed and Iosmer's Principles and
Practice of Surveying, Vol. I; Hosmer's Practical Astronomy.

1'06. Geodetic and Topag‘raphlc Surveying. At Camp Technology.
Given in the summer between the second and third years; it consists of
lectures, fieldwork, computations and drafting, The fieldwork consists
of th 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 Prt'nrdples and Practice of Surveving, Vol, I1.

107, Geodetic Surveying. At Camp Technology. Given in thc
summer hetween third and fourth years; it covers three weeks of field and
office work and consists of the measurement of a base line; triangulation
with repeating and with direction instrument; precise and trigonometric
leveling; observations for time, latitude and longitude with astronomical
transit; and magnetic observations for declination, dip and intensity.
Students will also be required to calibrate instruments and to determine
constants. (Elective for a limited number of students in Course [ who
have satisfactorily completed the third year.)

1:09. Surveying. Consists of 200 hours lectures, recitations, ficld-
work and drafting, The work is limited to plane surveying, and is planned
especially to meet the requirements of the Course in Building Construction.
Texthook: Breed and Hosmer's, Principles and Practice of Nurw_\'mg, Vol. 1.

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

The fieldwork consists of plane, topographic, magnetic dip-needle
and mine surveying. In the drafting room, plans and maps, both surface
and underground, are made from the notes taken in the field, The class
work consists of discussions of surveying methods and is supplemented by
numerous problems, Textbook: Breed and Flosmer's Principles and
Practice of Surveying, Vol I.

1'12. Astronomy and Spherical Trigonometry. Supplements 1°00
and 1'01, and is therefore treated from the standpoint of the engineer,
The class work in spherical trigonometry covers the principles of the sub-
ject sufficiently to serve as a preparation for the work in astronomy,
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The class work in the latter includes the theory of spherical and practical
astronomy, The fieldwork is given at Camp Technology and includes the
determination of latitude, longitude, time and azimuth with the engineer's
transit. Textbook: Hosmar's Practical Astronomy.

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

1'14. Advanced Geodesy. Includes methods of developing the
higher formulas for computing geodetic postions; the theories of potential
and of the earth's figure; the application of least squares to geodetic sur-
veys; and the theories of astronomical, magnetic and gravity observations,
Textbook: Jordan's Handbuch der Vermessungkunde and Clark's Geodesy.

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

1'18. Map Reading and Topographical Drawing, A study of the
different conventional signs employed in making topographic maps. Each
student is required to make a number of plates of conventional signs, and
to solve problems relating to contour maps.

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

121, 1°211, 1'22, Railway and Highway Engineering. A thorough
study of curves and earthwork. The first term is devoted to the mathe-
matics of curves with applications to the location of railways and high-
ways, and to the layout of tracks and pavements. The second term is
devoted principally to the methods of staking out and computing .earth-
worle and masonry, Recitation work predominates, particularly in the
first term, and many problems are assigned for solution outgide and in the
classroom. The applications of this subject are further developed by
subjects 1'23, 1'24. So much of this subject as relates specifically to rail-
ways is omitted by students in Courses [ and XI. Texthooks: Ailen's
Railroad Curves and Earthwork; Allen's Field and Office Tables,

1'23, 1-24. Railway Drafting. Consists of two parts: (a) The making
of a plan and a profile from the notes of a railway location survey made at
Camp Technology; (b) the application of the theory of curves and earth-
work developed in 1°21 and 1'22 to the solution of problems in hydraulic,
railway or highway construction.

1'26. Engineering Construction and Estimates. Deals primarily
with the construction of railways, highways, dams, and similar projects.
The subjects covered are engineering organization and duties, construction
methods, estimates of quantities and costs, contracts and specifications,
Some consideration is given to the methods of financing engineering
projects, Some of the details considered are the acquigition of land,
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clearing the site, earth handling, culverts, abutments and retaining walls,
The methods of laying out and carrying on construction work and of
making estimates are illustrated by studies of typical projects,

1'96, 1'27. Railway Engineering. The subjects treated include;
maintenance of way and structures; yards and stations; interlocking and
block signals; rolling stock, including tractive effort of locomotives, the
economics of railway engineering, with a critical study of train resistance,
tonnage rating and the influence of grade, distance, curvature and rise
and fall on operating costs; 1. C, C, accounting, valuation, and public
regulation., The object is to give the student a comprehensive knowledge
of railway engineering and a general knowledge of railway accounting
and operating. The solution of problems on signals, tractive effort,
economics and railway accounting is required. Textbooks: Tratman's Rail-
way Track and Maintenance; Neostyled Notes on Railway Signaling and
on Economics of Railway Engineering.

1'28. Railway Design. Drafting room course, including problems in
railway location on United States geological maps; the proportioning of
culverts and waterways; the complete computation and detailed design
of a division yard, including a locomotive terminal; and other practical
railway problems involving the application of the principles taught in
subjects 1'21, 1'22, 1'26 and 1'27,

1301, 1'802. Advanced Railway Engineering. A continuation of
the undergraduate courses in railway engineering, 1'26, 1'27, Special atten-
tion is given to the design and operation of freight and passenger yards and
terminals; locomotive terminals; coal handling plants; electrification;
electric railways; interrelation of highway and railway transportation; use
of motor transport by railways. The principles of railway accounting,
rates and public regulation and control are thoroughly discussed, Students
make individual investigations and reports upon problems involving rail-
way operation and economics. Will not be given unless a sufficient number
of adequately prepared students apply. Textbooks: Droege's Passenger
Terminals and Trains, Droege's Freight Terminals and Trains; Reports of
the American Railway Engineering Association, and various other reports and
pertodicals.

1-811, 1-312. Advanced Railway Design. A continuation of 1'28
and closely correlated with 1'301 and 1'302. Includes the design of
freight, passenger and locomotive terminals; a study of problems arising
in grade crossing eliminations, and in the handling of traffic during con-
struction, and a consideration of the methods of making cost estimates,
Will not be given unless a sufficient number of adequately prepared
students apply.

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

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

1'37. Highway Transportation. Discussion, recitations and prob-
lems on relation of highway and railway transportation, highway legisla-
tion, traffic surveys, layout and construction of roads, types of motor
vehicles, loads, pavements and grade resistances, economics of moator
transport and economics of highway location. Textbook: Neostyled Notes
on Highway Transportation,

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

1'39. Graphic Statics. Graphic methods of solution of problems




146 DESCRIPTION OF SUBJECTS

dealing with forces and reactions, curves of bending moment and shear and
stresses in simple trussed structures. Textbook: Hudson and Squire,
Elements of Graphic Statics.

1'40. Theory of Structures. An introductory course covering outer
forces, reactions, moments and shears for fixed and moving loads, the use
of influence lines, the design of steel and wooden beams and of plate girders,
Textbook: Spafford's Theory of Structures.

1'401. Structures. Adapted to the needs of Students in Aeronautical
Engineering.

1'41, 1'42. Theory of Structures. An extended course, in continua-
tion of 1°'40. It treats of the computation and design of structures of wood,
steel and masonry, by analytical and by graphic methods. The subjects
considered in the first term are roof and bridge trusses of various forms.
In the second term the subjects treated are earth pressure; retaining walls;
masonry dams; arches of metal, stone and concrete; and the theory of
reinforced concrete design, The object is to train the student thoroughly
in the application of the principles of mechanics to the design of the niore
common engineering structures, Textbook: Spafford's Theory of Structures.

1'421. Theory of Structures. A continuation of 1'41 intended for
students in the hydro-electric option of Course I, and also for students in
Courses XI and XV. The subjects included are: the theory of reinforced
concrete, earth pressures, deflection of trusses and theory of least worlk.
Textbook: Spofford's Theory of Structures.

1'422, Theory of Structures. A continuation of 1'41 intended for
students in architectural engineering and building construction. The sub-
jects covered are deflection of trusses, the method of least work as applied
to the determination of stresses in statically indeterminate structures,
and stresses in space frameworks and high building frameworks. Text-
book: Spofford's Theory of Structures.

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

1'44. Stationary Structures, A short course for students in mining
engineering, designed to give them a knowledge of the fundamentals of
the theory of structures. Textbook: Spofford's Theory of Structures.

1'46. Structures. Arranged for naval constructors. It is intended
to give some familiarity with problems met by structural engineers and
the usual methods employed by them in computing and designing struc-
tures, The subject matter includes the use of influence lines and the
computation of stresses in simple trusses, portals, rigid frames, trusses
with redundant members, and space frameworks. Textbook: Spofford's
Theory of Structures.

1'46, 1'461. Structural Design. Designing and partial detailing of
simple structures such as columns, roof trusses, footings, ete. Intended to
illustrate and amplify the work of 1'45 by practical design problems.

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

1'481. Foundations and Soil Mechanics. The subject is divided as
follows: (a) Physics and mechanics of the subsoil; soil classification based
on geological and on physical characteristics; subsoil investigation by test
pits and test borings; application of Mohr's diagram to bearing capacity

roblems; effect of loaded area and of depth of foundation on settlement;
oading tests, (b) Principles of design and of construction of foundations;
allowable soil pressures; municipal building codes; spread footings and
simple raft foundation shallow foundations on ground with unequal re-
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sistance; concrete and timber piles; pile driving; static and dynamic pile
resistance; pile formulae; bearing capacity on groups of piles; pile founda-
tions; timbering in deep, open pits; open caissons, Gow cylinder and Chicago
shaft method; compressed air foundations; hydrostatic upward pressure on
cellar floors; waterproofing; cofferdams and pumping; excavation and
drainage in fine sands, (c) Special foundation problems; foundations of tall
buildings, shoring and underpinning; pre-test system; bridge piers and abut-
ments; weir foundations on permeable ground; dam foundations on com-

act and on fissured rock; grouting; legal aspects of foundation engineering.
l'extboole: Hool and Kinne's Foundations, Abutments and Footings, also
Papers by Dr. Terzaghi.

1491, 1402, Soil Mechanics. Covers the whole field of recent
scientific investigations relating tu earthwork engineering, The courge is
divided into two parts, the first dealing with the physical factors involved
in earth pressure phenomena, which includes a study of all those physical
properties of the soils which are of practical importance in connection with
engineering operations, such as fluidity, plasticity, cohesion, internal
friction, nature and effect of the colloidal content, permeability, movement
of capillary water, hydro-static stress phenomena and elasticity, including
a discussion of the physical causes of these praperties. The secand partion
of the course will be devoted to a thorough and critical study of the various
soil phenomena which are known to oceur in connection with earthwork
operations and foundation work. This study is based on the results of
modern soil research and includes the following topics: the relation
between settlement and the bearing area of buildings, the interpretation
of loading tests, a consideration n? floating foundations extending over
bath uniformly compressible and unequally compressible ground, settle-
ment due to local drainage of the ground, %mamic and static pile driving
resistance, the effect of time on pile driving resistance, settlement of pile
groups, hydro-dynamic stress in silt and mud deposits and their effect on
the bearing capacity of the ground, quicksand )...enomena, mechanics of
landslides, stress conditions in hydraulic fill dams and weir foundations
on permeable ground with particular attention to the piping effect of the
seepage water.

1'601, 1'602. Bridge Design. Shows the relations of the theory of
structures to engineering practice through the preparation of designs and
drawings for a plate girder railway bridge, a wooden roof truss, several
reinforced concrete structures and a riveted steel truss highway bridge,
Emphasis is laid on the development of careful, systematic and practical
habits of computation.

1:611, 1'612. Structural Design. Abridged from 1'501, 1'502 and
especially adapted to the needs of students in [,.

1'62. Structural Design. A drafting room subject similar in char-
acter to 1'501, 1'502, giving only an outline of the subject.

1'63. Structural Design. A drafting room subject similar in char-
acter to 1'501, 1'502, giving only an outline of the subject.

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

1'661, 1'662., Advanced Structures. Includes an exhaustive treat-
ment of fundamental principles used in the investigation and design of
complicated structures of a statically indeterminate type, such as suspen-
sion bridges, arches, framed domes and frameworks of high buildings, Vari-
ous methods of determining the deflections of such structures are con-
sidered, and the applications of deflections to the determination of stress.
The method of least work is considered at length and illustrated by its
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application to numerous structures, The slope deflection method is also
considered. In general, the effort is made to give a sound fundamental
training in underlying principles to the end that the student will be pre-
pared to deal with the numerous types of complicated structures which are
likely to occur in modern practice. Textbook: Mimeographed Notes,
prepared by Professor Spofford; Textbooks by Various American and Ger-
man Authors; Monographs and Professional Papers,

1'67. Secondary Stresses. Within the last ten years the importance
of secondary stresses in bridges and similar structures resulting from dis-
tortion has become widely recognized and during this period engineering
periodicals have contained descriptions of a large number of modern
bridges in which the secondary stresses have been computed. In this
subject, the student investigates the various sources of secondary stresses,
computes the secondary stresses in a number of trusses, and studies vari-
ous methods of design for controlling secondary stresses and preventing
their becoming of large magnitude. Texthook: Johnson, Bryan and Turn-
neaure's Modern Framed Structures, Part I1I.

1'681, 1'682. Reinforced Concrete Design. A consideration of the
theoretical and practical principles involved in the design of structures of
reinforced concrete. In the first term a study is made of the rules and
methods of design commonly used in this country together with the rea-
sons for their adoption, Parallel with this work, a complete design is made
of an interior bay of a typical factory building, In the second term the
following topics are taken up: (a) an investigation of bending moments in
reinforced concrete structures by exact methods, such as those of least
work, slope deflections, etc.; () the design of chimneys, tanks, tunnels,
and similar structures,

1'60. Hydrographic Surveying, Given at Camp Technology in the
summer between the second and third years; it consists of lectures, field-
work, computations and drafting, (s) Stream gagings. Designed to
instruct the student in the principles underlying the art of measuring
the flow of water in open channels. The equipment of the Camp includes
a complete gaging station on a nearby stream where each student is
instructed in the use of various types of current meters, and the rate of
flow of the stream computed. In the drafting room a portion of the data
thus secured is plotted. (4) Soundings. On Gardner's Lake, the student
is instructed in the method of making soundings and practices the use of
the sextant and the transit in locating them. Textbook: Liddell's Stream
Gaging.

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

1'63. Hydraulics, Comprises the essentials of 1'62 but the subject
of flow in open channels is abbreviated.

1'64. E:Iydraulics. Comprises the elements of hydraulics followed by
a study of the theory and practical selection of hydraulic turbines, and
certain of the more important problems relating to ﬁyd.ro-e]ectric develop-
ments.

1'66. Hydraulics (Advanced). Offered for students in the graduate
year who are desirous of pursuing further their studies in theoretical and
applied hydraulics. The subjects treated relate in a general way to prob-
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lems arising in water-supply and water-power engineering, and subjects
which are only fundamentally treated in 1'62 are further elaborated and
discussed. Animportant feature of the sibject is the study of the relations
existing between the performances of models and their originals, involving
the discussion of the laws of hydraulic similitude. The outside preparation
includes a certain amount of reference study in addition to the usual
problems end the writing of reports.

1'70. Water Power Engineering. This subject and 1'71 is intended
to acquaint the student with the various general problems involved in the
location, design and construction of hydro-electric developments and to
provide a suitable foundation for practice in this field or for the more
Jetailed and advanced studies of the graduate year. The subjects studied
follow the order of investigations as usually made for water power projects,
They include a thorough study of hydrology — precipitation, run-off,
water losses and their relations; methods of analyzing, and using stream
flow data as a basis for estimates of water power; flood flow and spillway
capacity and the effect of storage and pondage, followed by a study of the
theory and practice applicable to the selection of hydraulic turbines for
the plant, as well as general plant arrangement. Textbook: Barrows'
Water Power Engineering.

1'71. Water Power Engineering. Continuing from 1'70 the ele-
ments of design of the main features of a hydro-electric development —
the dam, waterway and power house are studied. The work of this term
is also accompanied by drafting room exercises, consisting of computations,
reports and problems of design. Textbook: Barrows’ Water Power Engi-
neering.

1781, 1-732. Advanced Water Power Engineering. This and
Water Power Design 1'851, 1'852 are based upon the undergraduate courses
in Water Power Engineering 170, 1'71. These two graduate courses, which
are'supplementary to each other, have for their special object the study of
some water power site and the design of its principal features. An actual
power site is used for which survey data and other necessary information are
available. The following representative topics illustrate the scope of these
courses: (o) hydrograph (or mass curve) study of the storage effect; (b)
plant capacity and output; (¢) plant lay-out, including canal penstock and
power house location and arrangement; (d) power house design; (e) surge
tank and penstock design; (f) head gatehouse and gate design; (g) valua-
tion of water power privilege, In the classroom attention is also given
to other general problems of power development and the theory and
practice upon which their solution is based. Numerous references and
reports upon special features of plants and their accessories are also con-
sidered. A field trip of several days duration is taken early in the course
during which several modern and representative power developments are
examined in detail. A test of a hydraulic turbine is usually made at the
Holyoke testing flume at this time. Reports based upon the information
thus gathered are required and form a basis for discussion and assistance
in the protlems of design given later,in the year. Textbook: Barrow's
Water Power Engineering.

1'76. Hydraulic and Sanitary Engineering. Includes investigations
of problems of sewerage and sewage disposal, theories of sewage treatment
and design of disposal plants and other sewage works, plumbing systems,
ete,, together with the relationship of sanitation to the public health,
The latter part of the course deals with the engineering problems of irri-
gation and land drainage. Textbooks: Metcalf and Eddy's Sewerage
and Sewage Disposal, a Textbook; Elcheverry's Irrigation Praclice and
Engineering, Vol, I.

1'76, Hydraulic and Sanitary Eungineering. Deals with the prin-
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ciples and practice of securing adequate public water supplies and the
purification of same. Includes hvdrographic studies of rainfall and runoff,
evaporation, methods of determining required storage for given demands,
and the principles of design of earth and masonry dams, distributing
systems and purification plants. The principles of design and testing of
hydraulic turbines also given during the last four weeks of the course.
Textbooks: Turneaure and Russell's Public Water Supplies; Daugherty's
Hydraulic Turbines.

1'77. Sanitary Engineering, Deals with (a) the relationship of bac-
teriology to sanitation; (b) the theory and design of sewer systems, sewage
disposal plants and storm water drains; (¢) methods of disposal of garbage
and of industrial wastes; (d) the design of plumbing systems for buildings;
(e) the relationship of sanitation and drainage to the public health. Text-
book: Metcalf anrf Lddy's Sewerage and Sewage Disposal, a Textbook,

1'78. Sanitary Engineering. Deals with the problems of securing
adequate public water supplies together with the theories and design of
water purification works. Includes rainfall and runoff studies, evapora-
tion, stream yield, computation of required storage, design of distributing
systems, earth and masonry dams, filtration plants, and the making
of sanitary surveys, studies of vital statistics and the prediction of
f:shanglgs in population. Textbook: Twrneaure and Russell's Public Water

upplies,

Mi"lg. Hydraulic and Sanitary Design. Deals with the design and
reparation of plans, maps and profiles for a system of sanitary sewers
or a selected area and given conditions and of a storm water drainage sys-

tem for a similar area,

1'80. Sanitary Design. Includes the layout and d-~ign of a system
of sanitary sewers for a given area, a system of storm s =5 for a similar
area and the design of special structures used by the sar ry engineer,

1'811. Advanced Sanitary Engineering. Deals with the most recent
dey slopments in the methods of disposal of sewage and municipal refuse,
No textbook is used but the student 1s required to consult the monographs,
reports and engineering periodicals and prepare abstracts covering research
in connection with (a) the activated sludge method of sewage disposal;
(b) colloidal chemistry and sewage treatment; (¢) sludge-— its nature,
treatment and uses; (d) filtration and special problems connected with
operation of sewage filters; (e) hydrogen-ion adjustment and its effect upon
sewage treatment; (f) acidification of sewage; (g) disinfection of certain
trade wastes; (k) treatment of special trade wastes; (#) improved methods of
garbage disposal; (j) elimination of odors; (k) other phases of sanitary
engineering which are more complex and specific than can be included in
a general course for undergraduates.

1'812. Advanced Sanitary Engineering. A study of the recent
progress in problems connected with water supplies and their purification
including (a) principles of design of dams of previous materials) (b) princi-
ples of design of hydraulic fill dams; (¢) special spillway considerations;
(d) recent flood flow studies; (¢) operating experience of purification plants;
(f) recent water-borne epidemics of intestinal diseases; (g) studies of fac-
tors influencing coagulation; (k) hydrogen-ion adjustment; (i) special
problems in treating water for industrial uses; (j) treatment of soft, colored
waters; (k) friction losses in sand; (/) flow of underground waters; (m)
design of lay-out as affecting fire insurance rates, etc.

1-861, 1'862. Advanced Water Power Design. For description see
Advanced Water Power Engineering 1'731, 1'732,

1.881, 1'882. Advanced Sanitary Design. Carried on in parallel with
Advanced Sanitary Engineering 1'811 and 1'812 and affords an oppor-
tunity of applying the theoretical factors studied in these subjects to
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special problems in connection with the design of plan for the disposal of
sewage and the purification of water. Inspection trips to plants in various
parts of the State are made at frequent intervals and the effect of special
design features upon efficiency and economy of operation are studied under
actual operating conditions.

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 te students in Mechanical
Engineering, but also to those taking Ci\.rihr Sanitary and Municipal,
Electrical, Chemical, Electrochemical, Architectural and Mining Engineer-
ing, and Naval Architecture and Marine Engineering.

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

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

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

The instruction in applied mechanics in the second and third years
covers the fundamental principles of statics, kinetics, strength of materials
and the theory of elasticity; particular attention being given to the solu-
tion of problems illustrating the application of these principles in engineer-
ing practice, A series of lectures on engineering materials malkes the student
familiar with the important physical properties of the materials used in
engineering and with the effects on these properties of impurities and of
manufacturing defects, Consideration is given the relationship existing
between comstitution and microstructure of metals and the effect of heat
treatment, cold working, etc,, upon the physical properties, This is
followed by laboratory work where tests are made to determine the quality
of materials and to obtain data for use in design.

The student is taught how to carry out the usual routine tests required
for any material and to appreciate the significance of specifications. Mod-
ern methods for the examination of materials by photoelasticity, X-Ray
and by macroscopic analyses are taken up. In the heat treatment labora-
tory a study is made of the changes which the common properties of
metals undergo when subjected to heat treatment and a student is taught
how to determine the proper treatment to bring out any property desired.

The course in heat engineering covers thermodynamics, steam engines,
turbines, boilers, gas engines, gas producers, heat transmission, refrigera-
tion and power station accessories, A coursein Physical Chemistry designed
to familiarize a student with the subject of molecular structure is given
simultaneously with the course in heat engineering.

A thorough course in theoretical hydraulics is followed by a course
in hydraulic engineering in which both the estimation and utilization of
hydraulic power are discussed. The courses in heat engineering and
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hydraulics are supplemented by engineering laboratory work extending
through the latter half of the third year and through two terms of the
fourth year. The work is planned to follow the classroom work and thereby
assist the student in getting a better grasp of the subjects taught. The
laboratories are equipped to provide for an extended series of experiments
on steam and its properties, steam engines, turbines, compressed air, gas
and oil engines, gas producers, refrigerating machinery, hydraulics, pumps,
water wheels and turbines, devices for the mechanical transmission of
power, transmission and absorption dynamometers. The main power
plant of the Institute is available for complete power plant tests,

The instruction in mechanic arts aims to give a systematic training
in the typica! operations to be performed with the different tools and
appliances used in the foundry, in the forge shop, in the machine shop and
in wood working. The student is taught how to sharpen and to adjust all
edge tools used, also the proper speeds, cutting angles and feeds for the
various materials worked. In order to make a student familiar in as
short a time as possible with the different operations and with the dif-
ferent methods used in any branch of the work, every problem given him
is so chosen as to bring in each time one or more new operations,

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

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

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

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

of the options.
Subjects 2:00 to 2:99 (see page 59).

2'00. Mechanism. A study of the forms and motions of various
mechanisms occurring in machines, independently of their strength, such
as rolling cylinders and cones, belting, screws, cams, linkages, wheel trains
and the design of gear teeth. Textbook: Elements of Mechanism, Schwamb,
Merrili and James.

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

2011, Mechanism, Abridgment of 200, Textbook: Efements of
Mechanism, Schwamb, Merrill and Janes.

202, Mechanism, Abridgment of 2:01. Textbook: Elements of
Mechanism, Schwamb, Merrill and James.

2:03. Mechanisms. A course combining the theory of mechanisms
with their practical applications, including wrapping connectors, linkworlz,
gearing, cams, screws, ete. Suitable materials with their properties, forms
and proportions of parts, efficiencies, friction, etc., are discussed, Com-
plete calculations for the design of a punch and shear are made, together
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with sufficient drawing lay-out to show the design of the frame casting, and
the relation of the parts,

2'04. Mechanical Engineering Equipment. A description of differ-
ent types of steam engines, condensers, pumps, cooling towers and other
power station accessories. Textbook: Power Plant Machinery, Vol, II,
James and Dole,

2'06. Mechanism of Machines. Supplements the work in pure
mechanism. The digcussion 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, ete,
The practical advantages and disadvantages of the different mechanisms
are taken up, together with such details as methods of reducing friction,

roviding for wear, ete, Problems assigned in the drawing room are
intended to illustrate the principles of graphical analysis as applied to the
solution of problems in valve gears and allied subjects. Several lectures
on the principles involved in the construction of nomographic charts are
included, Texthooks: Graphical and Mechanical Computations Part I,
Lipka; Notes and Lithographs, Mechanical Engineering Department.

2'06. Mechanism of Machines. Includes the lectures of 2'05,
olmit.ting the graphical analysis drawing room assignments and nomographic
charts,

207, 2'08. Automatic Machinery. Discussion of automatic ma-
chines used in production work, such as wire working machines, automatic
gerew machines, machine tools, ete.

209, Design of Automatic Machinery, A continuation of 2'850,
involving a discussion of more complex mechanisms and the design of a
full automatic machine,

2°10. Mechanical Engineering Drawing. Drafting-room exercises
giving training in the solution of practical problems supplementary to the
course in mechanism, such as problems in belting, the design of cams and
gears, and the investipation by means of drafting board constructions, of
veloeities and accelerations of moving parts, Textbooks: Working Drawings
of Machinery, James and Mackensie; Elements of Mechanism, Schwamb,
Meryill and James.

2'101. Mechanical Engineering Drawing. Abridgment of 2°10.

2:11. Mechanical Engineering Drawing. Abridgment of 2'10,

2'12., Mechanical Engineering and Machine Drawing. Includes
parts of 2'10 and 2°13. Textbooks: Working Drawings of Machinery, James
and Mackenzie; Elements of Mechanism, Schwamb, Merrill and James,

2121, Mechanical Engineering and Machine Drawing. Abridg-
ment of 2'12,

2'14. Machine Drawing, Lectures and drafting room exercises giv-
ing instruction and practice in detailing from actual machines or design
layouts and preliminary sketches; also in making assembly drawings from
blue print details of other machines. The student is thus given practice
in making and reading working drawings and in building up a general
drawing from details. Lectures are also given on processes for reproduc-
ing drawings, such as blue printing, zinc plate and wax plate engraving and
half-tone work, Textbook: Working Drawings of Machinery, James and
Mackensie.

2'181, Machine Drawing. Abridgment of 2'13.

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

2'16. Applied Mechanics (Statics and Kinetics). Resolution and
composition of forces by analytical and graphical methods; the laws of

equilibrium of force systems with their application in determining the
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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 prineipal moments of inertia in two dimensions only;
also a study of Linetics 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: A4 pplied Mechanics, Vol, I,
Fuller and Johnston,

2'16. Applied Mechanics (Statics). Resolution and composition of
forces by analytical and graphical methods; the laws of equilibrium of
force systems with their application in determining the reactions at the
supports and the stresses in various types of frames; the analysis of dis-
tributed forces; determination of centers of gravity, moments and products
of inertia and radii of gyration of plane areas and solids; principal axes and
principal moments of inertia in two dimensions only, Texthook: 4pplied
Mechanics, Vol. I, Fuller and Johnston.

2'17. Applied Mechanics (Statics and Strength of Materials), An
elementary course in statics and graphic statics, especially arranged for
students in Course IV, including determination of center of gravity and
moments of inertia of plane areas; Textbook: A4 pplied Mechanics, Vol. I,
Fuller and Johnston.

2'18. Applied Mechanics. (Strength of Materials and Graphic Stat-
ics.) An abbreviation of 2'20 especially arranged for the students in Course
IV, Textbook: Applied Mechanics, Vol. II, Fuller and Johnston,

2'20. Applied Mechanics (Strength of Materials). Physical proper-
ties of materials; stresses and strains in bodies subjected to tension, com-

ression and shear; the common theory of bending, including shearing
orces, bending moments, distribution of normal and shearing stresses;
equation of the elastic curve and the determination of slopes and deflec-
tions in beams; stresses due to combination of bending and axial loads;
theories for determining the strength of columns; the torsion theory and
the methods of obtaining the stresses and deformation in shafting and
bars subjected to torsion. Textbook: Applied Mechanics, Vol. 11, Fuller
and Johnston.

2'21, Applied Mechanics. Theory of elasticity applied to cases
involving plane stress or strain, including applications to shafting and
bars subjected to combined bending and torsion, helical springs, cylinders
and flat plates; analytical and graphical solutions of some more advanced
problems in dynamics and strength of materials, Textbook: Applied
Mechanics, Vol%. I and II, Fuller and Johnston,

2'211. Applied Mechanics, Includes the graphical solution of some
of the more advanced problems in statics and strength of materials, the
calculation of stresses and d=flections of continuous beams and girders, the
theory of reinforced concrete as applied to beams and columns, Textbook:
Applied Mechanics, Vol. II, Fuller and Johnston.

2'22. Applied Mechanics. A study of the fundamental principles of
kinetics and application to engineering problems, including the determina-
tion of stresses in the moving parts of machinery; analytical and graphical
solutions of some of the more advanced problems in statics and strength
of materials. Textbook: Applied Mechanics, Vols. I and II, Fuller and
Johnston,

2'221. Applied Mechanics. A study of the fundamental principles
of kinetics and application to engineering problems; the theory of elas-
ticity applied to cases involving plane stress or strain including applica-
tions to shafting and bars subjected to combined bending and torsion,
cylinders and flat plates. Textbook: Applied Mechanics, Vols, I and 11,
Fuller and Johnston.
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2:261, Dynamics of Machines. A study of the forces and stresses
involved in machinery, due to the work done and to inertia of the moving
parts themselves. Graphical and analytical methods of determining
accelerations in plane motion are studied, and application made to the
crank-and-connecting-rod problem and the limitation of speed fluctuation
by means of a fly-wheel, Harmonic motions, and the motions produced
by cams of various forms are discussed. Includes a study of dynamometers
for the measurement of power.

2262. Advanced Dynamics of Machines. Includes a study of the
accelerations of points moving in paths of varying curvature; paths and
accelerations of any points in links or other machine parts having plane
motion, where the motions of two points are given; use of the acceleration
centers, and velocity and aceeleration images; composition and resolution
of rotations about intersecting axes; moments of inertia about axes in
any directions; natural axes, centrifugal couples and the dynamics of
rotation. Open only to students at General Electric Company.

2'264. Dynamics of Engines. Lectures and drawing-room exercises
on the inertia forces and the stresses in the running parts of fast gasoline
engines. Application is made chiefly to the types of engines used in
automobiles.

2'265. Dynamics of Aircraft Engines. An advanced course given to
students having considerable knowledge of engine balancing and practical
experience with aircraft engines,

226. Mechanics of Engineering. Application of the theory of
reinforced concrete to the determination of the stresses in beams and
columns; followed by advanced problems in mechanies, including the
determination of the stresses in moving parts of machinery, losses due to
friction, critical speeds, applications of the theory of least work, stresses
in transmission lines and tramways, problems in the design of ordnance
and others with which the mechanical engineer has to deal. Textbook:
Applied Mechanics, Vols. I and 11, Fuller and Johnston.

2:271. Theory of Elasticity., A continuation of 2'891 including a
study of the fundamental principles of the theory of clasticity as nppﬁed
to determining stress components on different planes through a point in a
body subjected to plane stress and the relations between these components
and the strains in elastic bodies. The course includes the solution of a
considerable number of problems illustrating the application of the theory
as developed.

2:272. Theory of Elasticity. A continuation of 2:271 which includes
the application of the principles of the Theory of Elasticity in the design
of built-up guns, also th design of wire-wrapped guns,

2:281, 2'28%. Advanced Mechanics and Theory of Elasticity. An
advanced course in the strength of materials and dynamics, including
the theory of flexure of curved bars and the elastic arch, bending of unsym-
metrical bars, the principles of the mathematical theory of elasticity and
applications including St. Venant's theory of flexure, stresses in plates,
stresses and strains in rotating shafts, cylinders and discs, the design of
compound cylinders, temperature effects, etc,

2288, Advanced Mechanics. An advanced course in Strength of
Materials and Dynamics, including the theory of flexure of curved bars,
the bending of unsymmetrical bars and applications to the more complex
problems in mechanics.

2:284. Theory of Elasticity, A study of the fundamental principles
of the mathematical theory of elasticity with applications including
stresses in flat places, the design of cylinders simple and compound, the
stresses in rotating shafts, cylinders, and disks, temperature effects,
critical speeds, etc.
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229, 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. Textbool::
Ordnance and Gunnery, Tschappat.

2'30. Materials of Engineering. The manufacture, physical proper-
ties, and testing of iron, steel, alloys, plaster, lime, cement, conerete, brick,
timber and other engineering materials. Special attention is paid to the
relationship existing between constitution and physical properties, the
effect of c{mngc of composition, hiot and cold work and heat treatment
upon the properties of the metals. Textbook: Malerials of Construction,
Mills, ( T[}n'rd edition.)

2:801. Materials of Engineering. The timeis devoted to a discussion
of the testing and specifications of materials. Open only to officers of the
United States Navy. Textbooks: Materials of Construction, Mills; Engineer-
ing Steel, Aitchinson.

2'306. Materials and Testing. Presents the possibilities and limita-
tions of the modern methods available for the examination of materials of
construction, including microscopic and macroscopic analysis, examina-
tion by means of X-rays and stress analysis by means of polarized light.
Open only to students in the Graduate Cooperative Course with the
General Electric Company.

2:'31, Materials of Engineering. A study of the manufacture,
physical properties and testing of iron, steel, alloys, plasters, lime, cement,
concrete, brick, timber and other engineering materials, Textbook:
Materials of Construction, Mills, (Third edition.)

2'331,2'332, Physical Metallurgy. Conferences and laboratory exer-
cises dealing with the structure and physical properties of metals used in
torpedoes or ordnance construction. Open only to officers of the United
States Navy,

2'333, Physical Metallurgy., Conference and laboratory exercises
dealing with the physical properties of metals used in aircraft engine con-
struction.

2:341,2'342, Physical Metallurgy. Conferences and laboratory work,
for graduate students, dealing with the structure and physical properties
of iron, steel and other metals and the changes taking place when the
materials are subjected to mechanical work, distortion, alternating stresses
and heat treatment,

2'86. Testing Materials Laboratory. Study of the behavior of engi-
neering materials under stress including tests of concrete and fabrics.
Some attention is also given macroscopic examination of metals, micro-
scopic examination of non-metallic materials, stress analysis by means of
polarized light, and radiology. Textbook: Materials Testing, Cowdrey and
Adams.

2'36. Testing Materials Laboratory. Methods of making physical
tests for the properties of the more common engineering materials, and a
study of their behavior under stress. Textbook: Materials Testing, Cowdrey
and Adams.

2361, Testing Materials Laboratory, A study of the behavior of
engineering materials under stress including tests of concrete and the de-
termination of stress distribution in fabricated members. Textbook:
Materials Testing, Cowdrey and Adams,

2'862. Testing Materials Laboratory (Concrete). A study of the
materials used in concrete, both plain and reinforced; the selection of a
proper aggregate from materials that may be available, their treatment
for various purposes and methods of proportioning.

2'37. Testing Materials Laboratory. Similar to course 2'36 but abbre-
viated, Textbook: Materials Testing, Cowdrey and Adams.
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2:371. Testing Materials Lahoratory. Methods of making physical
tests for the properties of materials, adapted to the needs of students in
VT-A, Textbook: Materials Testing, Cowdrey and Adams.

2'381, 2'382, Testing and Examination of Materials Advanced.

A. Physical Metallurgy. The examination of alloys of technical
importance by means of the microscope and macroscopic analysis. Special
attention will be paid to failures in metals, and to the methods used in
determining improper heat treatment, mechanical defects, faulty manu-
facturing methods and similar conditions.

B. Testing Materials Laboratory. Detailed study of testing ma-
chines and their calibration, errors in measuring instruments, adaptability
of different types of measuring instruments, the effect of form and size
of test specimens on the observed physical properties, measurement of
strains in parts subjected to both direct and combined stresses, stud
of the metlmds for determining hardness. Erickson test for sheet metal,
determination of the variation in physical characteristics of metals under
high and low temperatures using both static and impact methods, effect
of heat treatments and overstrain on the physical properties of metals,
the testing of timber, the testing of reinfaorced concrete, microscopic exami-
nation of non-metallic materials, ete.

C. Photoelasticity. The method of stress analysis by means of polar=
ized light with special reference to structural problems and testing of
materialg, problems of internal and thermal stress and problems of dynamic
stresses using special equipment.

D. Radiology., The methods and apparatus which are used in the
examination of materials by means of X-rays. The subject is divided into
two parts which are known as Radiography and the Analysis of Crystal
Structure, In Radiography the method of examining the gross interior
structure of an object is taken up and the apparatus, technique and
limitations of the method are considered. The use of the X-ray specto-

aph for the analysis of crystal structure and the applications of this
information to the structure of metals is also considered in more or less
detail,

2:390. Reinforced Concrete Design and Laboratory. The design
course develops the theory for reinforced concrete beams and columns
with applications to the design of floor systems, interior and exterior
columns, The laboratory course covers the selection of concrete materials,
methods of proportioning for strength and economy, and special treatments
of concrete.

2'391. Reinforced Concrete Design. Covers by lecture and problem
work the design of reinforced concrete floor systems, columns and footings.
Special attention is given to the consideration of costs and economical
design. Textbook: Concrete Engineer's Handbook, Hool and Johnson,

2'392. Reinforced Concrete Design. A continuation of 2°391 con-
sisting of the complete design of a typical cross section for a building,
Special designs are made for corner coﬂ;mns, stairs, floor openings, ete.

2'393. Reinforced Concrete Design, Advanced. For graduate stu-
dents, Affords opportunity for special problems in reinforced concrete
design of a more advanced nature than that covered by 2:391 and 2'302.
The problem matter will be determined by consultation between the
instructer and the student.

2'894. Concrete Research. For graduate students. Gives oppor-
tunity for an investigation of special problems concerning concrete material
or concrete construction.

2'395. Concrete Buildings Design and Specifications. The theory
of reinforced concrete construction is applied to the design of the typical
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cross-section of a building. This includes a discussion of economical
considerations, cost keeping, and the writing of specifications.

2:40, Heat El:igmeering. Begins a detailed study of the laws of
thermodynamics and their application to engineering problems. Includes
a discussion of the physical properties of gases, and of saturated and super-
heated vapors — especially of air and steam. The student learns to use
equations, vapor tables and diagrams through independent solution of
drill and engineering problems. This is followed by a study of the ideal
and actual cycles of hot air, and internal combustion engines together with
an analysis of the nature and magnitude of the various losses affecting
the efficiencies of the various machines. Textbooks: Thermodynamics of
the Steam Engine, Peabody; The Temperature Eniropy Diagram, Berry;
Problems in Heat Engineering, Miller, Riley, Berry.

2'41. Heat Engineering. Covers description of different types of
boilers, mechanical stokers, fuels and their combustion, conveyors, super-
heaters, feed-water heaters, economizers, traps and various accessories of
steam boiler plants. The latter part of the subject deals with the discus-
sion of the various types of gas, gasoline and oil engines, together with the
fuel ignition systems and auxiliary apparatus. Gas producers and the
principle of combustion are discussed in detail. Textbook: Steam Boilers,
Peabody and Miller or Gebhard!, Steam Power Plant Engineering.

242, Heat Engineering. Continuation of 2'40. Includes a discus-
sion of the flow of fluids, of the steam engine and the air compressor, and
of the cooling tower, besides other engineering applications of heat. Text-
books: Thcrmodynamrcs of the Steam Emngine, Peabody; The Temperature
Entropy Diagrant, Berry; Problems in Heat Engineering, Miller, Riley,

2'421. Heat Engineering. Similar to 242, except that about one
third of the theoretical problems are replaced by a description of engines
and accessories similar to 2'04.

2'43. Heat Engineering. Includes a discussion of problems arising
in compression refrigerating systems, a study of the properties of various
refrigerants, and the laws of heat flow with application to walls, pipes,
furnaces, ete.

2'44, Heat Engineering. A descriptive discussion of the various
types of steam engines, condensers, pumps, cooling towers and other power
plant accessories, followed by lectures taking up a study of the elementary
laws of thermodynamics and their applications. These include a discus-
sion of the properties of gases and of saturated and superheated vapors.
The use of vapor tables and charts is taught by the solution of problems,
A brief study is also made of the flow of compressible fluids. Textbooks:
Mac Naughton, Elementary Steam Power Engineering; Taft, Notes on Ele-
mentary Thermodynamics; Blaisdell and Estep, Problems in Thermodynamics
and Steam Power Plant Engineering; Marks and Davis, Steam Tables.

2441, Heat Engineering. Similar to 2'44,

2'46. Heat Engineering. Continues the work of 2'44. About one
third of the time is used in the discussion of steam boilers. A brief study
is made of the theoretical and the actual steam engine and of the laws of
gases as applied to air compressors. The remainder of the time is divided
equally between the steam turbine and the internal combustion engine,
Includes both theory and practice, Textbooks: Mac Naughton, Elementary
Steam Power Engineering; Blaisdell and Estep, Problems in Thermodynamics
and Steam Power Plant Engineering; Marks and Davis, Steam Tables.

2'461, Heat Engineering. A continuation of 2'44. About fifteen
lectures are used in the discussion of steam hoilers and about twenty in a
study of steam turbine theory and practice. The theoretical and the actual
steam engine and the internal combustion engine are also discussed briefly.
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Textbooks: Mac Naughton, Elementary Steam Power Engineering; Blaisdell
and Estep, Problems in Thermodynamics and Steam Power Plant Engineering;
Marks and Davis, Steam Tables.

2:46, 2'461. Heat Engineering. Begins with the study of valve
[zears which are treated and designed by both the Reuleaux and Zeuner
methods. Following valve gears, the laws of thermodynamics are dis-
cussed and the application of the laws shown by application to engineering
problems. The subject includes a discussion of thermodynamics of satu-
rated vapors and of superheated steam. Many engineering problems involv-
ing thermodynamics and their application are used as illustrations, The
accessories of a power station, including condensers, heaters, circulating
pumps, dry vacuum pumps are discussed. Textbooks: Thermodynamics
of the Steam Engine, Peabody; Mechanism of the Steam Engine, James and

ole; Power Plant Machinery, Vol. II, James and Dole; Steam Tables,
either Marks and Davis, or Peabody.

2'47, 2'471. Heat Engineering. A continuation of 2'46. Includes
the thermodynamics of mixed gases and vapors, heat transmission, Rankine
cycle efficiencies, flow of fluids, injectors, proﬁab]e power of engines, the
principles of heating and ventilation. Also discussion of steam boilers,
their accessories and their operation. Textbooks: Thermodynamics of the
Steam Engine, Peabody; Steam Boilers, Peabody and Miller, or Gebhardt,
Steam Power Plant Engineering,

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

2'49. Refrigeration. A thermodynamic study of the absorption
refrigerating system, of the properties of various brine solutions, of prob-
lems encountered in the manufacture of ice, and in other applications of
mechanical refrigeration. A general discussion of the application of refrig-
eration to warehouses and industrial processes, refrigerator cars, etc.,
including also the proper handling of foods in storage, fungus growths
and their effect on the decay of foods in storage,

2'601. Advanced Heat Engineering. Use of various equations of
state, van der Waals, Dieterici, Keyes, reduced forms, ete., with special
application to the liquefaction of air. Thermodynamics of mixtures of
gases and vapors with applications to the absorption refrigerating systems
and to the separation of gaseous mixtures. Textbook: Notes prepared for
class.

2602, Advanced Heat Engineering. A study of the variations of
surface coefficients, conductivities, etc., under varying conditions followed
by a discussion of the laws of heat transmission as illustrated in steam
condensers, feed water heaters, brine coolers, radiators, steam bhoilers,
engine cylinders, cooling of castings, freezing of ice, etec. It includes the
application of Fourier's series to cases involving fluctuating temperature
conditions. Textbook: Nofes Ercpared for class.

2°'608. Advanced Heat Engineering. Rapid review of the funda-
mental principles of thermodynamics and the use of the temperature
entropy diagram, discussion of nozzle flow, cooling tower calculations
followed by the thermodynamics of mixtures of gases and vapors with
various applications, liquefaction of gases and séparation of gaseous
mixtures, the laws of heat transmission, study of the variation of surface
coefficients, and the application of the laws to various power station
accessories,

2:61. Torpedoes. Deals with the utilization of energy in the power
plant of a torpedo. Incl les the thermodynamics of gas and vapor
mixtures, the laws of combustion of gaseous mixtures, heat losses, and the
laws of heat transmission, The principle of the flow of fluids is applied to
the calculation of the time required to decrease the pressure in the air
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tank, to design gas turbine nozzles and to determine the power developed
in the turbine.

2'68. Power Plant Design. Includes: first, a study of the funda-
mental data required, such as%cation. water supply, fuel supply and load
conditions; second, the choice and layout of the machinery for the plant
for best economy consistent with dependability, including a study of
typical plants. Calculations of the sizes of apparatus and computations to
si{xow probable fuel consumption and cost of operation will be made.
Third, a study of the buildings, especially foundations and structural work,
together with the principal calculations; fourth, the making of drawings
to include plan, elevation, and necessary sections to show the location of
apparatus and main pipe lines. These drawings will be sufficiently com-
plete in detail to make it possible to calculate. Fifth, the probable total
first cost of the plant and the operating cost. Textbook: Nofes on Power
Plant Design, Milier and Holl.

2'69. Mechanical Equipment of Buildings, Heating and Ventilation.
Includes: first, a study of the elementary principles of the thermodynamics
of gases and steam with their application to the equipment of a building;
second, a study of the principles and practice of heating and ventilation,
and third, a discussion of the various other mechanical equipment of a
building, such as elevators, dust collecting systems, etc. Fifteen hours of
this subject are given over to trips.

2'601. Engineering Laboratory. Designed to give a fundamental
knowledge of methods of testing machinery in operation, Begins with
exercises such as calibration of gauges, the use of planimeters, steam engine
indicators, friction brakes, etc., and continues with problems involving
heat engineering such as the use of steam calorimeters, the measurement of
the flow of fluids by orifice, pitot tube, ventuir meter, nozzle and weir,
Includes exercises in valve setting, some hydraulic experiments and tests
of simple steam engines, air compressors, pumps and internal combustion
engines, A report is required from each student on every exercise.

2'602. Engineering Laboratory. A continuation of 2'601, involving
the testing of larger units including a test of a boiler plant., More complete
and detailed reports of the tests are required than in the previous gubject.
G;lt)s and fuel analysis and heat measyrements are given as a part of this
subject.

jE(."603. Engineering Laboratory. A continuation of 2'601. Larger
machines are freated and more complete reports of the tests are required
than in the previous subject,

2'611. Engineering Laboratory. An experimental subject teaching
the use of various instrumernts used for testing power machinery prepara-
tory to che subsequent subjects 2'612 and 2:613. A few exercises are used
for the study of valve gears of steam pumps and engines, Tests are made
on an engine, an air compressor and air lift pump,

2'612. Engineering Laboratory. A continuation of 2:611. Tests are
run on steam engines, pumps, fans and internal combustion engines. The
methods employed in conducting these tests and the reports required are
intended to demonstrate the proper procedure for such testing and to
teach the student to' write a complete report of the work and to draw
correct conclusions from the results obtained.

2'613. Engineering Laboratory. A continuation of 2612, Gas and
fuel analysis is offered briefly and a test on a steam boiler plant is
included.

2'614. Engineering Lahoratory. Covers the same ground as 2'601
but less complete reports are required.

2'616. Engineering Laboratory. A continuation of 2'614. ILarger
machines are tested and more complete reports are required.
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2'62. Engineering Laboratory. Similar to 2'601 in subject matter
but so arranged that the preparation requirements are less,

2'621, Engineering Laboratory. Covers parts of 2'611 and 2'612.

2'63. Engineering and Hydraulic Laboratory. Work is designed to
teach the use of instruments required for testing steam and hydraulic
machinery also to give some practice in conducting tests on such machinery.
A report is required from each student on every experiment,.

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

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

2:'66. Power Laboratory. Exercises in the laboratory with outside
work on calculations and reports. The object is to familiarize the student
with the method of testing various types of power equipment and the
proper method of writing reports of such tests. In addition, an attempt is
made to familiarize the men with the operation of pumps and engines.
Open to army officers only,

2'661. Gas Engine Laboratory. Consists in the stripping and
assembling of different types of gasoline engines and accessories used in
the Ordnance Department, United States Army, Complete performance
and 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 cecur in field operations. Open to Army Officers, Navy Officers, R.0,T.C.,
ant Automotive students. Notes prepared by the instructor in charge will
be used, Texthooks: dwlomobile and Air Croft Engines, Judge; The Gaso-
line Moior, Heldt; Electrical Lquipment, Ileldl; catalogues and instruction
books published by manufacturers of engines and accessories; The Testing
of High Speed Internal Combustion Engines by Judge; The Internal Com-
bustion Fngine, Vols. I and I1 by Ricardo.

2'66, Automobile Laboratory. Construction and operation of vari-
ous motor vehicles, engines, accessories and equipment explained in detail
by instructors. Tractors, tanks, motor vehicles, automohile, airplane and
marine engines and equipment used for demonstration and study. Stu-
dents prepare notes and sketches of work covered,

2'661. Maintenance and Operation of Automotive Equipment. Lec-
tures followed by conferences where the maintenance and operation of
motor vehicles is considered from the standpoint of design for efficient
maintenance and operation, followed by a study of systems in use by
various operating companies, The maintenance and operation of rail
cars, busses, taxicabs, and trucks is studied. Fleet operation, store deliv-
ery systems, street railway bus lines, and the relation of motor vehicles
to steam and electric railways are studied. Preparation timeis spent in the
study of reports of operating companies and engineering papers. Text-
book: S. A. E. Journal, engineering papers, companies' cost sheets, elc,

2'671. Engine Testing. Prony brakes, water brakes, and electric
dynamometers studied and operated. Engines mounted, lined up and
couplings fitted for testing. Airplane, automobile, marine and tractor
engines tested {vr complete performance including brake and indicated
horse powers, fuel consumption, efficiencies, etc. Efiect on engine per-
formance of changes in cooling, lubricating carburetion, and ignition
systems studied. Investigations of detonation, distribution, vibration, etc.,
conducted. Effect of various adjustments and use of accessories on engine
performance obtained, Texthook: Manufacturer's Handbooks, Engineering
Papers and Reports; The Testing of High Speed Internal Combustion
Engines by Judge; S. A, E. Data Sheels and Test Forms.

2'672, Motor Vehicle Testing. Ten hours devoted to lectures and
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recitations, Sixty-five hours given to testing of motor vehicles, Chassis
dynamometers, accelerometer, ete,, used. Performance of motor vehicles
studied in laboratory and on road. Riding comfort, braking ability, fuel
mileage, effect of various tires on performance, etc., investigated., Acces-
sories tested, Preparation time devoted to design of test apparatus,
reports, and reading of current literature. Textbook: Manufacturers hand-
books, automotive magazine, engineering papers and engineering reports;
S. A. E. Handbook and Journals,

2'681, Aero Engine Laboratory. Devoted to the study of engine
mounting, couplings, fuel measuring devices, power measuring devices and
instruments used in aero engine testing. Short test runs made and per-
formance of engines obtained. Gives practice in the fundamentals of
testing. Textbook: Manufacturers and Government Handbooks and Reports,
S. A. E. Journals, Data Sheets and Test Forms, etc.

2691, Aero Engine Laboratory. Lectures on the fundamentals of
aero engine construction, design, and operation and the study in the lab-
oratory of the aero engines and their parts. Short engine tests are made to
obtain performance of engines and give experience in handling test appara-
tus, and engine operation, Textbook: Manufacturers and Government
Handbooks and Reporis.

2:70. Machine Design. Embraces typical problems in machine
design which may be salvognby the application of the principles of statics,
As an introduction the student is required to make complete calculations
and drawings for the design of one of the simpler machines in which the
stresses are statical]ﬁ determinate, such as a punch, shear, press or riveter,
The remainder of the time is spent in the design for a fire-tube, water-
tube or marine boiler, a vulcanizer, stand-pipe or steel stack. In this
connection the shells of 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,
Textbooks: Design of Steam Boilers and Pressure Vessels, Haven and
Swett;, Notes on Machine Design, Haven.

2°'71. Machine Design. The design of machines involving dynamic
forces, Such a machine as a power-driven punch, press, shear or pump is
chosen as a type and its various proportions as far as possible are calcu-
lated by rational methods. The stiHIr)luess and strength of shafting, belts,
ropes, fly-wheel stresses, force fits, journals, and bearings, together with
the stresses in moving parts, are studied at considerable length, A com-
plete set of drawings and calculations for a complicated machine of the
above type is required, Textbook: Notes prepared for class.

2711, Machine Design. Similar to 2'71, but briefer and adapted
more directly to questions relating to manufacture and duplication of
parts. Texthook: Notes prepared for class.

2712, Machine Design, An extension of 2711 with special refer-
ence to combined stresses and problems involving rigidity of parts. Text-
book: Notes prepared for class.

2721, achine Design. Lectures and calculation and drawing
upon the principle and action of modern machine tools together with the
design of pressure vessels such as tanks, boilers and standpipes. Numerous
problems are studied in relation to cutting and feeding speeds. The stresses
are thoroughly analyzed in the shells and joints of pressure vessels, Text-
book: Notes and lithographs prepared for class.

2'722. Machine Design. An extension of 2'721 with special reference
to complicated machines under dynamic load The subjects of standard-
ization and duplication of machine parts are given careful attention, Text-
book: Notes prepared for class.

2'781. Machine Design. Lectures upon the applications of machine
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design to the airplane engine and the apparatus used in testing such
motors, The fundamental study includes gears, shafts under combina-
tions of bending and twisting, bolt and screw fastenings, journals, ball and
roller bearings, couplings, clutches, and high speed disc wheels, Textbook:
Notes ?repared for class and library research,

2:782, Machine Design. An extension of 2731 including an analy-
sis of numerous stresses in parts of airplane engines with special stress
caleulations upon unusual machine elements. Texthook: Library research.

2741, Machine Design, Advanced. A systematic application of the
principles of applied mechanics to the design of machines of complicated
character. The subjects of centrifugal effects, balancing, lubrication and
comhi:;‘ed stresses are treated at considerable length, Texthook: Library
research.

2742, Machine Design, Advanced. An extension of 2741 with
special reference to the stresses in turbine discs together with the design
and action of brakes. Textbook: Library references,

2'743. Advanced Machine Design.” A systematic application of the
principles of mechanics applied to the design of machines of complicated
character, centrifugal effects, balancing, lubrication, combined stresses
as well as stresses in turbine discs are discussed and calculations carried
along with the design,

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

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

2'762. Machine Design., An extension of 2761 with a special study
of the stresses in air turbine discs and the design of the necessary equip-
ment for testing the power plants of torpedoes, Textbool: Library refer-
ence.,

2'77. Engine Design. Lectures and drawing room exercises in the
design of reciprocating engines for stationary plants. Typical engines are
studied with reference to special requirements of the services in which
they operate and to shop methods of construction, as well as to thermody-
namic and mechanical principles, including engine balancing. A problem
is assigned on the design of some type interesting to the student, and the
principal parts are laid out on the drawing board.

2°781. Industrial Plants, A study of problems involved in the organ-
ization of a modern manufacturing plant and the planning, construction
and equipment of the buildings required, The subjects included may be
grouped as follows: (a) organization of the industry including the office and
engineering departments, methods of superintendence, employment and
cost of labor, and sched’u]ing the work; (b) factors to be considered in
selecting a suitable site for a given industry; (¢) the construction of the
foundations for an industrial plant; (d) the heating, ventilating and air
conditioning of the factory; (cB the construction of a mill or shop of the
three following types, —slow burning mill-steel frame and reinforced
conerete, Textbook: Notes prepared for class.

2782, Industrial Plants. An extension of 2'781 with special refer-
ence to the design of the structures and the distribution of power in
mechanical processes. The mechanical equipment of the building including
}avat;ories, stair-towers and safety appliances. Textbook: Noles prepared
or class.

2'79, Gasoline Automobile. Covers the general principles of gaso-
line automobile construction and operation. Includes the engine and
its accessories, carburetors, ignition, starting and lighting systems, storage
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batteries, lights; the chassis and its component parts, clutches, trans-
mission, steering gear, axles, brakes, ete,

2:801, 2'802. Automotive Engineering. TFundamentals of auto-
motive engineering are the bases of this c rse — engines and chassis;
theoretical considerations of the general principles governing the action
and design. It includes a study of the conditions within the cylinder,
flame propagation, turbulence, detonation, lubrication and oil dilution,
influence of shape and size of combustion chamber and valve arrangement,
spark plug location, factors influencing m. e. p., manifold distribution,
carburetion, cooling, sources of loss of efficiency, ete. A study is made of
all important parts and procedure of design is outlined. In addition to
the engine it includes clutches, gear-sets with calculation of bearing loads
and choice of bearings, universal joints, rear axle drives with calculation
of bearing loads, rear axles, front axles, steering gears, springs, brakes,
ete.

2'811, 2'812. Automotive Design. The calculation and design of
engines and chassis, supplementing the course in automotive engineering,
AIl essential parts are carefully studied and drawings as well as the cal-
culations are made. The student is given almost free choice of the type
of machine for his individual design.

2:84, Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of iron, steel
and other metals,

2:841, Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of metals of
importance in torpedo or ordnance design. Open only to officers of the
United States Navy taking torpedo design.

2'842, Heat Treatment. A continuation of 2'84, devoted to the
study of the effect of heat treatment on the nietals used in the automc .ve
industry.

2:848, Heat Treatment. Lectures and laboratory work dealing with
the constitution of metals used in construction and the effect of heat treat-
ment on their physical properties, Open only to students in the Graduate
Cooperative course with the General Electric Company.

2:860. Automatic Machinery. A discussion of a number of full
automatic machines representative of various classes of machinery, sucf\;
as wire-working machinery, can-making and can-capping machinery
printing machinery, weighing, package and wrapping machinery, labelling
machines, fibre box machines, ete. Problems assigned include a motion
diagram for a full automatic machine, analyses of indexing devices and
designs for some of the simpler automatic mechanisms.

9'861, Fire Protection Engineering. The growing demand for men
equipped with a knowledge of fire-proofing and fire-protective apparatus
renders it necessary to make a special study of this branch of engineering.
The erection, installation and operation of protective devices of all kinds
are carefully studied. A number of problems are worked out on a drawing
hoard, showing how modern shops and mills may be safeguarded against
fire in the most effective manner. Texthook: Croshy-Fiske-Forster, Hand-
book of Fire Prolection.

2:853. Locomotive Engineering. A study of the construction of
modern locomotives from detail drawings, the general principles of loco-
motive design, the calculation of stresses in parts of the engine, balancing
of driving wheels, superheaters, stokers, feed water heaters and their
effect on the efficiency of the engine.

2864, Mechanical Equipment of Buildings. Description and dis-
cussion of the general principles of conuiruction of the mechanical equip-
ment of large office buildings, including such subjects as elevators, pneu-
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‘matic systems of dust collection, water supply systems, water-heating
systems, sewage disposal, etc,

2'866. Steam Turbine Engineering. A study of the different types
of modern steam turbines, by means of lectures and discussions, Their
theory, construction and operation are taken up in sufficient detail to make
the student familiar with the best practice, Problems illustrating simple
design and the thermodynamics of steam turbines are worked out. Turbine
economics and the special features of turbine auxiliaries are considered.
Knowledge of the steam turbine and nozzle work taken in heat engineering
of the third year is assumed. Textbook: Steam Turbines, Moyer; or Church,
Principles of Steam Turbines.

2'866. Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of iron, steel,
and other metals. Considerable time is devoted to the determination of
the proper heat treatment to bring out any particular property desired.

2:867. Heat Treatment. Similar to 2'84.

2'868. Inspection Methods. A study of the principles of shop in-
spection, including shop measurements, measuring instruments and gauges,
tolerances, dimensional standardization, calibration of shop standards, and
analysis of production problems by means of measurement. Textbooks:
Library Research and Notes prepared for class.

2'86. Heat Treatment and Metallography. A series of conferences
and laboratory exercises dealing with the study of the heat treatment and
metallographic testing of metals used in automotive construction.

2:861. Heat Treatment. Conferences and laboratory work dealing
with the effect of Heat Treatment on the physical properties of metals of
importance in Aero Engine Design,

2'87. Textile Engineering, Lectures on the machinery and processes
employed in the production of textiles with special reference to mechanical
fabrics, The process is studied from the bale of raw material to the finished
cloth. In addition, thirty hours are applied to special work in the Textile
Testing Laboratory, involving the determination of the strength twist,
staple, elasticity, and moisture content of fabrics and yarn. The design
of a yarn mll and weave shed is taken as a problem ancia complete set of
floor plans are calculated and drawn to fit the requirements. Textbook:
Notes prepared for class,

2'88. Ordnance Engineering. Lectures and calculations on gun
design, including stresses and strain: in built-up and wire-wrapped guns;
the design of recoil and counter-recoil mechanisms. The calculation of
stresses in gun carriages, foundations, gear trains, roller bearings, and
foundation bolts used in different types of mounts, forms an important
purt of the course.

2:891. Mechanics. Devoted to the study of the fundamental
principles of Mechanics necessary for the solution of problems arising in the
design of ordnance of various types,

2'8902. Ordnance Problems. Devoted to the solution of problems
arising in the design of ordnance; incliuding recoil and counter-recoil
mechanisms, the stresses in the parts of gun carriages and mounts of different
types, the power for operating, elevating and traversing mechanisms, the
stresses set up in the parts of projectiles, ete.

290, 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
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bolts. The work in steel includes drawing, forming, welding, refining and
tempering, and spring and tool making., Training is given in the use of
the power hammer; and drop forging is also included.

2901, 2'902. Forging. Similar to 2'90.

291, Foundry. A course dealing with the principles and practice of
Foundry operation and the production of all classes of castings. Includes
instruction by lecture, demonstration and practice in hand and machine
molding and core making; mixing, melting and pouring metals. Castings
are first made in white metal for practice, then in aluminum, brass and in
cast iron, when the students are taught pouring and the running of metal
furnaces, Illustrated lectures on floor, sweep, pit and loam molding;
malleable iron and steel casting; permanent molds and die casting; heat
treatment of castings; oxyacetylene and thermit welding; application of
X-ray tests for internal defects in castings; foundry lay-out, equipment,
safety methods and modern methods of progressive production. Textbook:
Notes prepared for class.

2'911. Foundry. Covers part of 2'01.

2'912. Foundry. Similar to 2:91.

2'92. Pattemr{llaking. Includes the elements of joinery and wood
turning. Lectures, demonstrations and practice in hand and machine
methods. Typical patterns and core boxes are constructed., The principles
of molding are carefully considered. Illustrated lectures on the construc-
tion of solid, split, and loose-piece patterns; large, 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 molding
machines. Textbook: Notes prepared for class.

2'921. Carpentry.

2'941, 2'9042, Machine Tool Laboratory. Given by lectures and
demonstrations. Includes laying out work, grinding tools, chipping cast
iron, pneumatic chipping and drilling, filing and fitting cast iron and
steel machine parts, alignment and babbitting of bearings, measuring
hardness of metals with sclerescope, drilling, reaming, counterboring
and tapping, grinding drills by hand and machine, belt lacing, soldering,
electric and oxy-acetylene welding. Instruction is also given in general
machine work, including centering straight and taper turning and fitting,
screw cutting, chucking, finishing, drilling, tapping, cylindrical grinding,
plain and index milling and gear cutting.

2961, Machine Tool Laboratory. Instruction in machine processes
and the use of hand tools is given by lectures and demonstrations, sup-

lemented by notes and textbooks. Each student is assigned problems
involving laying out work, both hand and pneumatic chipping and drilling,
filing and fitting cast iron and steel parts, alignment and babbitting of
bearings, scraping machine slides, steam pipe fitting by hand and machine,
hardness tests of metals with scleroscape, tapping, grinding drills and
other tools by hand and machine; centering, squaring, straight and taper
turning and fitting, screw cutting, finishing and polishing, gear cutting,
mandrel making, hardening, tempering, grinding, and electric and oxy-
acetylene welding, Special attention is paid to cutting angles and adjust-
ments of cutting tools and cutting speeds for each material worked. The
machines used are engine lathe, centering machine, milling machine, drilling
machine and grinding machine. Textbook: Advanced Machine Work, Smith.

2:962, Machine Tool Laboratory. A continuation of 29051, Includes
planing flat and angular surfaces, keys and keyways, tool making, harden-
ing and case hardening, oil and color tempering, grinding and lapping,
making taps, milling cutters and cylindrical gages. The machines used are
engine lathe, speed lathe, centering machine, milling machine, drilling
machine, planer, shaper, cylindrical, cutter, and surface grinding machines,




MINING AND METALLURGY 167

automatic gear cutting machine, gear shaper, thread milling machine and
broaching machine. Instruction is given in the use of gages for the stand-
ardization of machine parts, standard precision measuring machine,
contour measuring machine, lead test indicator and measuring with light
waves. Texthook: Advanced Machine Work, Smith.

2'96. Machine Tool Laboratory, Covers part of 2'951 including
instruction in mechanical processes,rgoth hand and machine. Textbook:
Advanced Mackine Work, Smith,

2'961. Machine Tool Laboratory, Covers a small portion of 2'951,
Textbook: Advanced Machine Work, ?mith.

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

2972, Machine Tool Laboratory. A continuation of 2971 and
includes boring, knurling, inside and outside screw cutting, eylindrical
grinding, eccentric turning, tool making such as making mandrels, taps,
hardening and tempering, Textbook: 4ddvanced Machine Work, Smith.

2'98. Production Methods. Consists of a study of the production
methods used by leading industries, manufacturing machines and appliances
that are in general use such as electrical machinery, telephone apparatus,
sewing machines, uses of aluminum and aluminum alloys in machine
parts and appliances, die castings, pressed metal, tubing, pipe, pipe fittings
and valves, machir. *n0ls, clocks, watches, cash registers, firearms, phono-
graphs, radio apparaws, typewriters, conveyors, agricultural machinery,
automotive construction. Estimating cost of production is considered.

2'981. Manufacturing Processes. Embraces methods of constructing
automobiles, trucks, busses and tractors. Includes methods of machining
automotive parts, such as cylinder blocks, pistons, connecting rods, crank-
shafts, camshafts, ball and roller bearings, axles, steering knuckles, drive
shaft, rear axle housings, differentials, flywheels, universal joints, clutches,
brale mechanisms, uses of carrier systems, unit and final assemblies such
as steering columns, rear axles, engines, chassis, radiators and bodies,

2:99. Metrology and Dimensional Engineering Standardization.
Inecludes first, a study of fundamental units of measure, measuring systems,
and calibration of standards; second, the purpose of measurements in
scientific and research worl, engineering in general use; third, a study of
conventional measuring instruments, their characteristics and methods of
calibration; fourth, accuracy of measurements; fifth, analysis of measure-
ments; sixth, shop measurements and analysis by means of measurement;
seventh, dimensional engineering standardization; and eighth, inspection
engineering, Textbooks: Library Research, American Engineering Stand-
ards, S. A. E. Handbook, and Notes prepared for class.

MINING AND METALLURGY
(Including Petroleum Production)

The study of Mining Engineering and Metallurgy covers such a large
field of technical endeavor that the courses given cannot follow all the
details of the several branches, The aim of 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, petroleum engineering, metallurgy, metallography and assay-
ing. 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 until the middle
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of the second year; differences in the options become marked in the third
and fourth years,

There are three options. Option 1 covers the field of mining engineer-
ing, but its scope is sufficiently broad to enable the graduate to engage in
the practice of those branches of metallurgy which commonly make
of mining operations, Option 2 is designed for the metallurgist and empha-
sises the fundamental sciences and arts on which metallurgy depends. A
short course in elements of mining is included, and electives allow the
taking of lectures on geology and mineral deposits., Option 3 is devoted
to petroleum production engineering, embracing prospecting, develop-
ment, production and transportation of oil and gas. Opportunity is offered
for advanced studies leading to the degrees of Master of Science and
Doctor of Science.

Subjects 3:00 to 399 (see page 59).

8'01. Mining Methods. Includes a study of prospecting and
exploring with applications of churn drilling, diamond drilling and maynetic
surveying; mineral land titles; explosives, mining development, rock
excavation, tunnelling and shaft sinking; support of ground and timbering;
mine equipment and operation embracing air compressing, hoisting,
drainage, ventilation, underground transport, shaft signaling, machine
drills, shoveling machines; and surface plant, including head frames,
aerial tramways and cableways. Textbook: Peele, Mining Engineers
Handbook,

8'02. Mining Methods. A continuation of 3'01 including the study
of such subjects indicated under 3'01 as have not been completed in the
first term; also, mine production with description of underground mining
methods and selection of the proper method; special types of mining, as:
coal mining, steam shovel mining, dredge operations on alluvial deposits,
hydraulic mining and petroleum, salt and sulphur wells,

8'03. Mining Economics. Embraces studies of minerul resources,
metals, fuels and non-metals; the economic effects of geographic situation
and of transportation facilities; sampling, selling and purchasing of ores,
fuels and otger mineral products; inquiry into the principles of smelting
contracts. Textbook: Finlay, Cost 04 Mining.

8'04, Mining, Principles of. The principles and practice of mine
sampling and examination; the interpretation of data and the writing of
reports; inquiry into the risk factor in mining investments and its effect
on valuation; the principles controlling methods and extent of develop-
ment; the character of mechanical equipment; standardization, adininis-
tration, depreciation and depletion; also the consideration of health,
welfare, safety, and accident prevention, mining regulations and employers
liability insurance. Textbook: Hoover, Principles of Mining.

s-gu. Mining, Elements of. Designed for students in metallurgy,
geology, chemical engineering and others who are interested in ores or
minerals, which may be the raw materials of their industries. The subjects
treated in the lectures are mining methods, including exploring, sampling,
development and production; mining equipment, as air compressors,
hoists, machine drills, underground and surface transportation; and laws
relating to mining. Textbook: Young, Elements of Mining.

3:061, 3'062. Mining Engineering, Advanced. Planned for graduate
students who have had some experience in mining practice and mining
engineering, and who desire to do advanced work in some branch of the
subject not specifically covered by other courses scheduled. The student is
expected to make his own choice of the special division of the subject and
of the allotment of time. The latter may be devoted variously to lectures,
conferences, assigned readings, library studies, drawings, computations
and written reports,
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3'08, Mining Practice. Given at the Summer Mining Camp at
Dover, N, J. Six days in the summer of 1927 will be spent in familiarizing
the students with processes and operations in mining, crushing and con-
centrating with visits to various mines in the vicinity.

3'09. Mining Law. The history, interpretation and application
of the United States mining law for graduate students who have had some
experience in the practice of mining engineering. Readings and discussions,
Textbook: Lindley, On Mises.

8:101, 8'102. Mine Valuation. Interpretation of mine sampling,
estimates of ore reserves, design and estimates of cost of plant equipment,
determination of operating costs and valuation of the ore deposit. Given
by the case system and the time is devoted to lectures, conferences, assigned
readings, computations, and written reports. Designed for graduate
students who have a background of experience in mining practice,

312, Mining Economics, Advanced. The study and analysis of
the reports of mining companies with inquiry into the principles and
practice of cost accounting, the methods of treating depletion, deprecia-
tion, and obsolescence, and the incidence of federal income taxes, duties,
and tariffs,

321, Ore Dressing. The mechanical concentration of the mine
ore to separate the valuable minerals from the waste, The greater part
of the time is devoted to wet gravity concentration and flotation, including
crushing machinery, screens, classifiers, jigs, vanners, tables and flotation
machines. Amalgamation, pneumatic, electrostatic and other minor
processes are also discussed, as well as ¢ 'y apparatus, mill principles,
milling economics and typical mill flow shec 15 aimed to correlate the
lectures with 3:22, Texthook: Rickards and Locke, Texthook of Ore Dressing.

8'22. Ore-Dressing Laboratory. Offers the student an opportunity
to become familiar with the principles and actual operation of ore-dressing
apparatus. The class usually makes two mill runs, one on gold ore, using
stamps, amalgamated plate, vanner, classifier and canvas table, and the
other on a lead ore using trommel, classifier, jigs and tables. In addition,
individual tests are made on crushing machines, sizing screens, hydraulic
classifiers, maanets and flotation machines, One very important pait 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 prep-
aration of written reports which are discussed at the weekly seminars,

8'23. Ore Dressing. Lectures and laboratory; the lectures embody
the principles of wet gravity concentration, flotation, amalgamation and
magnetic separation. The most important crushing and concentrating
machines of interest to the metallurgists are treated briefly. The labora-
tory work covers three seven-hour periods for three weeks, and three
seminars of one hour; it is practically identical with that of 3'22 with
the exception that lack of time prevents the student from cleaning up his
products and preparing reports, Textbook: Richards and Locke, Textbook
of Ore Dressing.

3'241, 3:242, Ore Dressing, Advanced. Somewhat variable in scope
and time allotment, Devoted to lectures, conferences and assigned readings
in continuation of 3'21 or 3:23.

8:461, 3:262, Theory and Practice of Flotation. Library readings,
conferences and laboratory work, going more deeply into the subject than
is possible in undergraduate work, and dealing with special phases in
flotation such as study of reagents, selective flotation, application to
oxidized ores and the economics of flotation,

8'26. Ore Dressing, Economics. Conferences and problems involv-
ing the various factors of equipment costs, opersting cost, efficiency of
operation and profit.
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3'271, 3'272. Ore Dressing, Design. Design of flow-sheets and
lay-out of mills; usually includes a special problem of mill design to cover a
set of stated conditions.

831, Fire Assaying. One lecture, one recitation and one four-hour
laboratory exercise a week. In the lectures are discussed the sampling
of ore and bullion, the assaying of ores for gold, silver and lead, and of
bullions, solutions, matte 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

Assagnn,g.
‘32, Fire Assaying and Metallurgical Laboratorfv. A composite
subject; consisting of elementary work in fire assaying followed by brief
laboratory work in fire metallurgy.

Fire assaying covers only the assay of ores for silver, gold and lead.
The work in fire metallurgy includes the roasting of copper ores and the
refining of metallic copper. May not be given unless six or more apply.
Textbook: Bugbee, Fire Assaying.

3-331, 88% Fire Assaying, Advanced. The theory and practice
of fire assaying, which includes practice with works methods for gold and
silver; the fire assay for tin, mercury and members of the platinum group
of metals; also a certain amount of research.

3'41. Metallurgy: Copper and Lead. Deals mainly with the pro-
duction and refining of the metals., The pnnnphs of the subject are cov-
ered 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, smelt-
ing, and leaching tests followed by a discussion of the economic application
of the results obtained. Textbooks: Hofman and Hayward, Metallurgy of
Copper; Metallurgy of Lead.

8'411. Metallurgy: Copper and Lead. The lectures are given simul-

taneously with 3'41. The time for laboratory and library work is short-
ened. Textbooks: IHafman and Hayward, Metallurgy of Copper; Metallurgy
of Lead.
f‘; 3'412. Metallurgy: Copper, Lead, Zinc, etc. The lectures on copper
and lead are simultaneous with 3°41. In addition there are twenty lectures
covering briefly zine, aluminum, fuels and refractories. The laboratory
work is confined to twenty-five hours. Textbooks: Hofman and Hayward,
Metallurgy of Copper; Hofman, Metallurgy of Lead; General Metallurgy,
Zinc and Cadmium.

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

3'48. 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, stee] ete, Stress is laid in the classroom
mainly on pnnmples the processes bcmg given in outline and studied in
detail in assigned references to books and journals. The lectures are
supplemented by plant visits which are covered by subsequent reports
and seminars. Textbook: Stoughton, Metallurgy of Iron and Steel.

8'431. Metallurgy: Iron and Steel. The lectures are simultaneous
with 8'43, but less time is devoted to library work and plant visits. This
subject is recommended for army and navy officers requiring a knowledge
of iron and steel for ordnance or structural purposes. Textbook: Stoughton,
Metallurgy of Iron and Steel.
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8'482. Metallurgy: Iron and Steel. The class work is simultaneous
with 3'43, Library woﬁ and plant visits are omitted. Textbook: Stoughton,
Melallurgy of Iron and Steel.

344, etallurgy: General, Zinc and Minor Metals, Covers in a
general manner the properties of metals and alloys, treats in detail fuels
and refractories, discusses the principles which govern pyro, hydro and
electro-metallurgical processes and considers typical metallurgical appa-
ratus. In zinc and minor metals the work supplements that given in 3'412,
Textbook: Hofman, General Melallurgy, Zinc and Cadmium.

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

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

3:601, 3'602. Metallurgy: Iron and Steel, Advanced. Class work,
conferences, plant visits and library work, aiming to supplement and to
give a more detailed knowledge of the subject than is possible in the
undergraduate courses.

8'611, 3:6132. Metallurgical Plant Design. Aims to make the student
conversant with some construction details of metallurgical plants. Involves
the fundamental calculations for a given problem, the study of detail
in working drawings, followed by the preparation of drawings of a plant
as a whole and of some of the apparatus in detail, together with a final
report.

3'621, 3'622. General Metallurgy, Advanced. Fuels, refractories
and the principles of roasting and smelting are studied with greater thor-
oughness than is possible in the undergraduate courses. A critical analysis
is made of the manner in which these principles are carried out in present
practice and suggested improvements are discussed.

3:631, 3'632. Non-Ferrous Metallurgy, Advanced. Designed for
graduate students who have had fundamental courses in non-ferrous
metallurgy and wish to continue the study of one or more of the metals.
Latitude 1s allowed in the choice of subject and the number of hours may
be adjusted to suit the requirements of the work which may be a com-
bination of library studies and conferences with laboratory work if desired.
The work of this course is confined to production and refining. Those
desiring to study the properties of metals and alloys should register for
3651, 3652,

3'641, 3'642. Gold and Silver Metallurgy, Advanced. For graduate
students who desire to do advanced work in the metallurgy of the precious
metals. May be extended to cover the metallurgy of the metals of the
platinum group. Conferences, assigned reading, reports and special
problems.

3'66. Metallurgical Plants. Drafting room, library and conference
work, Details of apparatns, plant arrangement and operations are studied
and presented at occasional seminars,

8'60. Metallurgical Plant Visits. Consists of one week spent in
visiting metallurgical plants in New Jersey and Eastern Pennsylvania.
The production of iron and steel, zine, capper and lead are studied. Stu-
dents will meet an instructor at a designated place about one week before
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the opening of the fall term. Required of men expecting to register for
Metallurgy 341, 3411, 3'43 or 3'431,

3861, Metallography. The general methods used in the study of
metals and alloys, the construction and interpretation of equilibrium
diagrams and the relations between the constitution of alloys and their

hysical properties are considered. The iron-carbon diagram is studied
in detail with its application to the heat treatment and the use of steel
and cast iron. Laboratory exerciges include the microscopic examination
of a series of typical non-ferrous and ferrous alloys. Practice in photo-
micrography is an essential part of the subject. Textbook: Williams and
Homerberg, Principles of Metallography.

. 3611. Metallography. Same as 3'61, but with less laboratory prac-
tice.

3'612. Metallography. Same as 3'611, but with less laboratory prac-
tice.

3661, 3'662. Physical Metallurgy, Advanced. A series of confer-
ences dealing with recent developments in physical metallurgy, accom-
panied by laboratory exercises in which brief research problems will be
undertaken.

3'66. Applications of Metallography. Laboratory conferences, given
in the graduate year, arranged to familiarize the student with the applica-
tions of metallography to industrial problems.

3'81, 3'82. Elements of Petroleum Engineering. Methods and legal
forms for the acquisition of petroleum lands; the planning of surface
improvements and of sub-surface development; methods of drilling oil
and gas wells, drilling contracts and codperation in drilling; methods of
extracting oil and gas from natural reservoirs; methods of protecting
wells from caving and from underground waters, and methods of trans-
portation and storage. Safety, sanitation and housing of employees,
Statistics and economics of the industry. Methods of preparing and using
field, property, production and structural maps. Use of well logs and
structural contour models,

3'86, 3'86. Petroleum Production and Utilization. Special methods
for increasing the flow of oil and gas to wells: the production and dis-
tribution of natural gas; the extraction of natural gasoline from natural
gas; the utilization of petroleum products as affecting the oil and gas
producer; elements of the valuation of oil and gas lands. Laboratory
studies of problems in production, transportation and storage of crude
petroleum and natural gas. Examination of cores and samples from
producing formations for grain size, porosity and saturation. Testing of
cements and muds used in oil wells. Treating of emulsions for the removal
of water and sediments.

8'89. Oil Field Visits. Consists of a five-day trip to the oil and gas
fields of western Pennsylvania,

3901, 8'902. Oil and Gas Land Valuation. Considers the factors
entering into the valuation of oil and gas properties, given by the case
system, The time is devoted to lectures, conferences, assigned readings,
drawings, computations and written reports. Designed for graduate stu-
dents who have had some experience in petroleum production.

8'911, 8'912. Advanced Petroleum Engineering. Planned for grad-
uate students who have had some experience in petroleum production,
and who desire to take advanced work in some branch of the subject not
specifically covered by other courses scheduled, The student is expected
to make his own choice of the special division and the allotment of time,
The latter will be devoted to lectures, recitations, conferences, assigned
readings, library studies, drawings, computations and written reports,

3:'92. Oil and Gas Law. Laws and legal forms relating to the acqui-
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sition of petroleum rights to production, storage and transportation of
petroleum, natural gas and their products.
893, Oil Well Waters, Seminar topics relative to oil well waters,

ARCHITECTURE

The Department of Architecture offers two courses: Course 1V,
Architecture; and Course [V-A, Architectural Engineering; the former a
five-year course, leads to the degree of Bachelor in Architecture; the
latter covering four years, leads to the degree of Bachelor of Science in
Architectural Engineering., The graduates of each course are equipped to
assume their differing professional responsibilities entirely independent of
one another, though modern practice will frequently bring them together
with a better understanding of one another's problems than would have
been possible without the background of subjects that they have taken
in common.

The teaching of these two courses has steadily developed under the
conviction that the ever-widening field of professional opportunity offered
ample scope for each. It consequently has secemed fundamentally unsound
to graduate students in either with the impression that they were qualified
to assume the obligations of the other.

Certain subjects are obviously and properly taught in common, stich
as English and history, economics, drawing, mathema ics and perspective;
certain professional and semi-professional subjects, as history of civiliza-
tion, art and architecture, philosophy of archii:cture, office practice, pro-
fessional relations, and lectures on building construction, The more highly
specialized subjects pertaining to the distinctive characteristics of the two
courses are necessarily 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 lecture room,
written exercises and personal conferences keep the instructors in touch
with the progress of each student. In the subjects of design and frechand
drawing individual criticism and correction form to a very large extent,
the basis of instruction,

As we believe that the function of the architectural school is to give
training in fundamentals, our efforts are c meentrated 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. [t is
believed undesirable, in fact dangercus, 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 o msidered quite as trust-
worthy a measure of a student’s development and power as are the formal
examinations,

The student is strongly advised to spend a part of the summer vaca-
tion in an office. The experience that he gets there of practical problems
and conditions will be a great aid to him in a clearer understanding of the
value of his school work.,

Subjects 4.00 to 4.99 (See page 59)
4021, 4'022. Freehand Drawing. Includes drawing from the cast
and architectural ornament in charcoal, pencil or pen and ink, also quick

sketching direct from the human figure.
4'081, 4°032. Freehand Drawing. A continuation of 4022, Drawing
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fgm}i the nude, memory drawing, and direct pen-and-ink sketching from
the figure,

4'041,4'042, Freehand Drawing. A continuation of 4'032, Drawing
from the nude, memory drawing, and direct pen-and-ink sketching from
the figure.

4'061, 4'062, Freehand Drawing and Decorative Design. Advanced
work open only to students who have passed 4'042, The students make
}_ii'e-::ii:s:a1 drawings from the nude, and study the principles of decorative
igure design,

4'08. Graphics. The fundamental conceptions of orthographic
projections and fundamental problems on lines, planes and solids with
supplementary exercises in the application of the principles of descriptive
geometry to problems of an architectural nature, Given by short lectures
and individual classroom instruction.

4'061. Graphics. Intended for students in Course XVIL. In this
subject, which is the latter part of Graphics 4'06, the student becomes
acquainted with Descriptive Geometry as applied to architectural problems.

4'071, 4'072, Modelling. Aims primarily to develop the student’s
sense of a third dimension in his study of architectural composition,
Given by means of sketch exercises in modeling-wax upon a given program
of an architectural character,

4'081, 4'082. Color, Theory and Exercises. Aims to familiarize
the student with the various theories of color, both scientific and wsthetic,
and to give him practice in the use of color, Given by lectures and problems,

4'091, 4'092. Color, Design and Application. A continuation of
4'081, 4082, the problems being of a more architectural character.

4'10. Architectural Drawing. Intended to acquaint the students in
Course XVII with the nature and production of architectural drawings,
Special attention given to developing drawings from frechand sketches.

411, 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 natuve
of test exercises based on textbook preparation, Covers the application
of descriptive geometry methods and also short methods of construction
useful in practice. Textbook: Notes on Shades and Shadows, H, W, Gardner,

4'12. Perspective. Lectures and drafting-room exercises. ‘The
first part treats of the general theories of erspective and the methods
of revolved plan and perspective plan. The latter part is devoted to
practical wor{: involving variations, short cuts and office manipulations,

413, Perspective. Lectures and classroom exercises, Considera-
tion is given to the fundamental phenomena of appearance, the general
theory of conical projection and its application to perspective, the method
of revolved plan upon which all shorter methods are based, curves and
apparent distortion. The subject is continued with the study of direct
division, direct measurement, relations between lines and points in the
vanishing-point diagram, the cubic system, method of perspective plan,
and shadows. Texthook: Principles of Architectural Perspective, Lawrence.

4'20. Office Practice. Lectures and exercises in the drafting-room,
to illustrate the principles governing the making of working drawings,
details and specifications, Plans of executed work are examined and
discussed, and, wherever practicable, visits are made to the buildings
under discussion. The character and use of building materials are dis-
cussed, with special reference to their influence upon architectural design,
This subject should enable a student without previous office experience
to be of some value as a junior assistant in an architect's office during his
vacation periods.

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

4'22, Office Practice. An analysis of working drawings and speci-
fications used in the construction of buildings. Plans and specifications
of a building under construction near Boston will be examined and dis-
cussed, frequent trips made to the building and written reports upon its
construction required. Sufficient drafting of plans and details will be
required to familiarize the students with the principles governing their
preparation.

423, Office Practice. (Elective,) Offered to students who have
passed the regular Office Practice courses and who wish to go on with the
work and consider in more complete detail the preparation of working
drawings, details, specifications and contracts; to students in other courses
who desire instruction in the preparation of working plans, ete.; and to
special students upon the recommendation of the head of the department.
The character and scope of the course will depend upon the qualification
of the student or his object in taking it. Arrangements as to schedule,
ete., may be made with the instructor in charge of the course.

4'241, 4242, Professional Relations. Designed to give an under-
standing of the professional character of the practice of architecture.
In it are discussed the personal, ethical, business and legal relations of
the architect with clients, builders, craftsmen, engineers, etc., with whom
he has to work in the practice of his profession; also the relations that
should exist between the architect, his professional organizations and the
community in which he lives. References are made to legal handbooks
upon the laws governing architecture and building, and to the various
documents that are issued by the American Institute of Architects. The
students are encouraged to take part in the discussions and to express
their personal opinions, Textbooks: Handbook of Prafessional Practice,
American  Institule of Architecls; Law of Architecture and Butlding,
Clinton H. Blake, Jr.

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

4'311, 4'312. Theory of Architecture. Lectures supplementing the
course in design and closely related to it,

4'321, 4322, Theory of Architecture. Lectures supplementing the
corresponding course in Design and closely related to it.

4'331, 4'332. Theory of Architecture. Lectures supplementing the
corresponding course in Design and closely related to it,

4'411, 4'412, Architectural History. A series of lectures, illustrated
by the stereopticon, covering the periods of Egyptian, Assyrian, Persian,
Greek and Roman architecture. Supplemented by reference reading and
sketching,

4,418, Architectural Drawing. Planned for students in the course
in Building Construction.

4'421, 4422. Architectural History. A continuation of 4412 devoted
to the periods of Byzantine, Romanesque, Gothic and Renaissance archi-
tecture, Reference reading and sketching are required.

4'461, 4'462, European Civilization and Art. Rise of civilization
and of its westward expansion through the Mediterranean basin. The
racial, economic, religious and political elements in this development
are carefully traced, and upon the background thus gained the art of
each successive epoch is studied and general @sthetic principles are dis-
cussed. As the students in Course IV have a specialized course in the
history of architecture, attention is here particularly concentrated upon
sculpture. The lectures are very fully illustrated by lantern slides, supple-
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mented by collections of photographs and by reference to the original
works and casts contained in the Boston Museum of Fine Arts. Text-
book: Breasted, Ancient Times.

4'471, 4'472. FEuropean Civilization and Art. A survey of the civil-
ization and art of the later Hellenic and Roman world,  Method and
apparatus as in 4'462 of which this forms a continuation. Textbooks:
Breasted, Ancient Times; Tarbell, Greek Ast

4481, 4'482. European Civilization and Art. Modern painting:
a study of its development, problems, predominant influcnces, from the
Renaissance to the present time.

4'49. History of Renaissance Art. A short consideration of its
relation with mediaeval art and its consecutive phases in architecture,
sculpture, and painting.

4'62. Philosophy of Architecture. A scries of conferences in which
architecture is considered from a theoretical rather than an historical

oint of view., It serves to supplement the drafting-room instruction
n design in furnishing a résumé of the fundamental principles of archi-
tecture and its relationship to civilization and the other arts allied with
architecture,

4'61. Town Planning. Intended to acquaint the student with the
characteristic problems of the town planner, vhe purpose being to so equip
the architect that he may the better coéperate with either engineer or
landscape architect, as well as to acquaint him with the Listory and devel-
opment of these arts, Lectures accompanied by reading and work at the
drafting board.

4'712, Design I. The beginning of the study of the ;)rinc'ij:lns of
architectaral composition by means of problems. Given with individual
instruction in the drafting-room and criticism of the student’s work hefore
the elass. 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. Textbools: Fsquié, Five Orders of
Architecture; Gramort, Elements of Architecture.

4:721, 4'722. Design II. A continuation of 4712, Tncludes making
preliminary sketches, in a period of nine hours for a given program, and
developing these sketches toafinal result in a period of from four to five
weeks., Also includes sketeh problem exercises of nine hours duration,

4'781, 4'732. Design III. A continuation of 4722, Extends the
instruction in the principles of architectural composition to buildings
of simple requirements and varied character. Includes making preliminary
sketches in a period of nine hours for a given program, developing these
sketches to a final result in a period of from four to five weeks, and also
sketch problem exercises of twelve hours duration.

4'741, 4'742, Design IV. A continuation of 4'732, the problems in
composition being more advanced, The system of preliminary sketches,
developed problems and sketch problems is continued. Includes the
preparation of the thesis required for the degree of Bachelor of Science in
Architecture,

4761, 4762, Design V. A continuation of 4'742 in methods, the
character of the problems being of an advanced nature. Includes the
preparation of the thesis required for the degree of Master in Architecture,

4'80. Building Construction. Lectures and discussion planned to
give the student a general understanding of the different types of building
construction, the typical forms of elementary structures, and some idea
of arrangements and proportions imposed by the use of different material,

4'811, Constructive Design. Devoted to the methods of analysis
and computation required in elementary architectural construction, treating
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of the theory of construction, loads, reactions, the design of beams, columns
and various detailg, a wooden roof truss, slow burning construction. Text-
book: Mimeograph Noles.

4'812. Constructive Design. A continunation of 4'811 including
simple steel framing, the plate girder, and the elements of design in rein-
forced concrete, Textbook: Mimeograph Notes.

4:90. Structural Drawing. Intended to supply the preliminary
knowledge of structural steel shapes and familiarity with the use of steel
handbooks necessary for the study of structural design, and to give some
practice in drawing, Some elementary computation on the properties
of sections is also included. Advantage is taken of opportunities to view
the work of the template and fabricating shops in one or more visits to a
structural steel plant. Typical shop drawings of a structural steel building
frame are made, including the details of a plate girder. Textbook: Mime-
ograph Notes,

4'911, Structural Design. A consideration of fundamental problems
in structural design with emphasis on the analysis of such problems and
the adaptation to their solution of principles already acquired in the study
of mathematics and applied mechanics. Elementary forms in wood, cast
iron and steel are studied. Texthook: Mimeograph Notes,

4912, Structural Design. A continuation of 4'911 including the
analysis and design of a wooden roof truss. Texthook: Mineograph Nofes.

4'921, Structural Design. Problems in architectural construction,
including general steel framing, the design of plate and box girders, with
a careful analysis of the stresses in a shallow girder. Texthook: Mimeo-
grapl Notes,

4922, Structural Design. A continuation of 4'921 including a
heavy riveted truss and some consideration of wind resistance.

CHEMISTRY

Instruction in general Inorganic Chemistry is given to all students in
regular Courses except that of Architecture, throughout the first vear,
The subject is designed not only to impart a knowledge of the principles of
the science and of the descriptive chemstry 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 Engineering Administration. It includes
Analytical, Theoretical, Organic and Industrial Chemistry, as well as
opportunity for elective courses in such specialized lines as gas, oil, air,
water, food, sugar and proximate technical analysis and metallography.
In all of these subjects classroom instruction is combined with lahoratory
work, Students in the course in Chemistry devote, as a rule, more time
to these subjects than students in other courses, and their work is, accord-
ingly, somewhat more advanced.

Opportunities for research work under the direction of the instructors
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
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the student self-reliance, to inculcate habits of accurate thought and work,
and to afford a scientific education that will fit him to cope successfully
with new scientific and technical problems,

Subjects 6100 to 5'99 (see page 5Y9).

6'00. Chemistry (Entrance). Course consisting of lectures, reci-
tations and laboratory work given during the summer covers the entrance
requirement in Chemistry, (IPor description see page S0.)

601, 602, Chemistry. The fundamental principles of chemical
science and the descriptive chemistry of the more common elements and
their important compounds.

Those students who have elected courses in which chemical subjects
are continued beyond the first year are given a laboratory course in syn-
thetic inorganic chemistry, while students taking the other courses devote
their time to a study of certain special a 1{:Iicm.irms of chemistry to engi-
neering problems. Textbook: For the &Immicul group: Blanchard and
Phelan, Synthetic Inorganic Chemistry. For the “agineering group: Norris,
A Textbook of Inorganic Chemistry for Colleges.

6.04S. Chemistry. Lectures on the fundamentals of inorganic
chemistry. A study of the more common elements and of their compounds
serves as a basis for discussion of the underlying principles of the science.
Processes of manufacture of the more common chemical substances are
discussed in detail. Covers in abbreviated form the subject matter of
Chemistry 5,01 and 5.02. Textbook: J. W. Mellor, Modern Inorganic
Chemistry.

5'06. Inorganic Chemistry. Aims to study in a ('wll'l;l-‘ll‘.‘lli\'(! and
systematic way the physical and chemical properties of the elementary
substances and their more important compounds. Relationships indicated
by the periodic system and the electromotive serics are emphasized, and
the effects which accompany change in valence are discussed, About
half of the time is devoted to a consideration of the more important theories
based upon recent investigations in inorganic chemistry.

6°08. Preparation of Inorganic Compounds. Somie of the interesting
compounds not usually mentioned in elementary courses on inorganic
chemistry are discussed and prepared. Considerable attention is paid to
Wetner's Valence Theory and its adaptation to the electronic theory,
In the conferences, students report on the methods of preparing typical
substances and upon the theoretical aspects, Undergraduate students
will be permitted to take the subject, if they desire.

6'00. Theorles and Applications of Catalysis. The lectures will
include a critical discussion of our present knowledge regarding the mech-
anism of catalysis and factors involved in the choice and use of catalysts
for industrial and laboratory processes, Details may be obtained by
consulting the instructor,

610. Qualitative Analysis, Intended to emphasize the principles
involved in chemical analysis, to broaden the student's knowledge of
inorganic chemistry, to develop deductive reasoning power and to give
practice in manipulation., After a series of preliminary experiments,
illustrating principles and giving practice in writing equations, the student
is required to analyze unknown industrial products such as minerals, pig-
ments, slags and alloys. The student reports not only upon his qualitative
results, but also upon the proximate amounts of each element present,
Not only is the educational value of the course broad, but it serves as a
necessary introduction to the study of quantitative analysis. Textbooks:
Qualitative Analysis, A. A. Nryes; Analytical Chemistry, Vol. I, Treadwell-
Hall.

5'101. Qualitative Analysis. Similar to 510 except for reduction in
the hours of laboratory exercise. Textbooks: Same as for 5°10.
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6'11. Qualitative Analysis. Abridgment of 510 designed for stu-
dents not specializing in chemistry. Texthooks: Same as for 510,

6°12. Elementary Quantitative Analysis. The work is regarded as a
preliminary training for the more advanced work and the time is spent
upon simple volumetric and gravimetric analyses which are typical nfl the
subdivisions of the subject. Great stress is laid upon the aceuracy, 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 modern theories of solutions as applied to quantitative
analysis, Textbooks: Quantitative Analysis, Talbot; Calculations of Analyti-
cal Chemistry, Hamilton and Simpson; Analytical Chem istry, Vol. II,
Treadwell- Hall.

6'121. Quantitative Analysis, Similar to 512 with slightly increased
time assignment, Textbook: Same as for 512.

6'13. Quantitative Analysis, A continuation of 512 dealing with
the analysis of silicates, minerals, ores and alloys, and including volu-
metric, gravimetric, electrolytic and electrometric methods, The prin-
ciples involved in the methods of analysis are discussed in detail and the
application of these principles to problems other than those being eartied
out by the student in the laboratory are also considered. Textbook: Same
as for 512,

6'181. Quantitative Analysis. Similar to 513 with slightly decreased
time assignment and including some instruction in elementary gas analysis.
Texthook: Same as for 512,

6°132. Quantitative Analysis. Abridgment of 5131,

6'14. Industrial Applications of Quantitative Analysis. A lecture and
recitation course designed primarily to fit the student to judge intelligently
of the adaptability o%‘ certain quantitative methods to research and indus-
trial work, to discuss the accuracy of the methods and to interpret the
results, rather than to furnish detailed directions for specific analyses,
Also to bring about a prover appreciation of the relation of Qualitative
Analysis to Quantitative Analysis and for general instruction in sampling,
specifications, control metheds, costs of analysis and interpretation of
results, Texthook: Special Notes and References.

6:16. Analytical Chemistry. Arranged for fourth year students who
are admitted to X-A. The lectures give instruction in special analytical
processes which are met with in plant practice, The laboratory work
affords experience in rapid, accurate, commercial methods and is designed
to train a small group of students to carry on efficiently a large number of
analyses of the same kind without special or expensive apparatus, and to
meet laboratory conditions of the practice school in X-A, Texthook:
Special Notes and References.

6'17. Methods of Electrochemical Analysis. The theoretical and
practical applications of electrochemical analysis, including electrolytic
separations, conductometric and potentiometric determinations and some
electrolytic syntheses,

618, Advanced Quaslitative Analysis. Includes the testing of
methods and procedures used in the datection of the less common elements,
such as tungsten, vanadium, molybdenum, palladium, cerium, etc., which
are not provided for in the usual schemes of qualitative analysis, Some
commercial products containing these rarer e?emcnts are analyzed and
particular attention paid to the interpretation of the resuits.

6'181. Chemical Literature. The purpose of the subject is to encour-
age the reading of current chemical literature in German and French.
A textbook in German is used as a basis for most of the recitations and
particular attention is paid to the chemical meanings rather than to the
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exact literal translation. Students are required to read current articles
in both French and German periodicals and make reports on the chemistry
involved. Some practice is given in looking up chemical topics in the
literature.

6'192. Chemical Library Technique. Designed to acquaint the
student with the journals, books, patents, government reports, etc,, which
are available to the chemist as sources of recorded chemical knowledge
and to teach him how to use them efficiently and effectively. In addition
to the survey of the literature of general, inorganic, organic, theoretical
and industrial chemistry, instruction in modern library practice and
methods of abstracting and indexing will be offered, illustrated with
numerous practical problems to give opportunity for training in the actual
use of library facilities.

6:20. ater Supplies. Laboratory practice in the chemical examina-
tion of potable waters and of sewages; and lectures in which the methods
of analysis and the sanitary significance of the results are discussed.
Textbook: Woeodman 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.

6'22. Water Supplies and Wastes Disposal. The chemical problems
involved in modern methods of selection and treatment of potable waters
and the disposal and the purification of wastes. Textbook: Woodman
and 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 fundamental basis of nutrition, as well as
the extent, character and legal status of food adulteration are discussed,
and analyses made of typical food products, Texthook: Weodman, Food
Analysis.

6261, Chemistry of Foods. Abridgment of 5°25.

6'26. Food Analysis, Advanced. [llustrates 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 adulteration and the most
rapid as well as systematic method of defecting 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. Textboolk: Woeodman, Food Analysis.

65:27. Chemistry of Plant and Animal Life. The physical and
chemical properties of substances occurring in plants and animals, such
as fats, carbohydrates, proteins, purin and pyrimidine derivatives, antho-
cyanins, and alkaloids will be considered, together with the chemical
reactions by which these substances are synthesized and the changes of
composition which they undergo. The physicochemical phenomena of
osmotic pressure, of adsorption, of diffusion and of the colloidal condition
will be discussed, Catalysis, neutrality of cell contents, chemical coérdina-
tion, chlorophyll, h@moglobin, fertilizers, chemotherapy, chemical struc-
ture and pharmacological action, the proximate analysis of plant and
animal products, and the elements of toxicological analysis will also be
considered. Reports on assigned topics will be required.

6'29. Optical Methods. Standardization of saccharimeters by
quartz-plate readings; determinations of specific rotary power, double
polarization, the quotient of purity; and practice in the calculations of
optical analysis, with special reference to the use of the polariscope and
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refractometer as applied to sugars, starches, essential oils and the like.
Texthook: Rolfe, The Polariscope in the Laboratory.

530, Proximate Analysis. The student selects a subject, consults
the literature relating to it, presents the results of his reading beiore the
class for criticism and suggestion, and then applies the method as thus
worked up, in the laboratory, Among the topics studied are alkaloids,

asphalt, oils of all kinds, paints, paper, inks, rubber, soaps, tanning materials
and the like. The subject is designed to develop a critical spirit of inves-
tigation, rather than merely to study the technique of analytical methods.

‘81, Gas Analysis. Considers the qualitative and quantitative
analysis of the various gases, the technical analysis of commonly aceurring
gaseous mixtures, such as illuminating and fuel gas, gases from acid
chambers £nd chimney gas, and the consideration of losses due to waste
gases, Textbook: Gill, Gas Analysis for Chemists, or Gas and Fuel Analysis
for Engineers.

5'32. Gas Analysis. The analysis of gases, with the use of methods
and apparatus which admit of a high degree of precision,

5'33. Study of War Gases. Embraces the manufacture and testing
of the different war gases and of absorbents therefor.

5'84. Engineering Chemistry. Designed to give the engineer an
insight into the chemistry involved in the production and use of illuminatin
gas, alcohol, paper, ink, leather, rubber, animal, vegetable and mineral
oils, paints, varnishes, starch, sugar and explosives, See also G79. Text-
book: Rogers, Elements of Industrial Chemistry or Thorp, Outlines of
Industrial Chemistry.

6'36. Applied Chemistry. Properties, testing and applications of
paints, oils, varnishes, lubricants and wood preservatives, Alloys, bearing
metals, boiler scale and corrosion of metals are also discussed.

6'37. Chemistry of Road Materials. For civil engineers, dealing
with the applications and tests of bitumens, tars, oils, paints and chemi-
cals used in the preservation of roads and road structures. Textbook:
Blanchard, Highway Engineers’ Pocket Book.

5:38. Lubricating and Fuel Oil Testing. Covers the physical and
chemical testing of the mineral, animal, and vegetable oils, to determine
their applicability and safety, from the point of view of the user, the manu-
facturer and of the insurance underwriter. Distillation and other tests
are applied to the motor fuels. The means of detecting the adulteration
of different oils and their technology are also discussed. Textbook: Gill,
Handbook of Oil Analysis.

540, Special Methods. Use of the microscope, polariscope and
saccharimeter, refractometer, viscosimeter, turbidimeter, nitrometer and
precision centrifuge, and a study of their application to problems in tech-
nical practice. Neostyled Notes.

6'60. Organic Chemistry. (Brief Course.) For students who will
not pursue the study of organic chemistry further; includes a general
discussion of the most important facts in the chemistry of the compounds
of carbon. The typical methods of preparation and the chemical and
physical properties of the various classes of compounds are presented,
and a brief account is given of the source and technical preparation of
the simpler substances of commercial importance. Textbook: Moore,
Qutlines L]?:f Organic Chemistry.

6:601. (grga.nic Chemistry. Lectures same as for 550 but includes
in addition one conference-recitation hour per week.

6'61, 6'62. Organic Chemistry I. An extensive course in which the
general principles of organic chemistry and the properties of important
compounds receive thorough discussion. The lectures are fully illustrated
by experiments. Textbook: Norris, Principles of Organic Chemisiry.
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6'611, 6'621. Organic Chemistry I. Closely associated with 551 and
5'62 and differing only in the greater emphasis placed upon compounds of
military importance.

8'8’81, 632, Organic Chemistry II. For admission to this subject
students must have completed satisfactorily a year's work in organic
chemistry. The important principles of the science are emphasized from
a more mature point of view than is possible when the subject is approached
for the first time,

6'64. Organic Chemistry IIl. Primarily a graduate course, Sup-
plements the instruction received by student= -vho have the equivalent
of Organic Chemistry I, Important topics, .. .d from year to year, are
presented in lectures accompanied by assigned reading and discussion.
In 1927-28 the chemistry of the heterocyclic compounds will be treated.

6'66. Organic Qualitative Analysis. A laboratory course for
advanced students in the use of systematic methods for the identification
of organic compounds, given in one or both terms,

6'66. Industrial Organic Chemistry. A comprehensive survey of
the industries in which organic chemistry i1s employed. The use of chemical
literature in following the course of recent investigations will be considered.
Details may be obtained by consulting the instructor,

6°'67. Powder and Explosives. The various types of propellent
powder are considered, their history, manufacture, properties testing and
manner of use. Initiators and commercial and military high explosives
are discussed, particular emphasis being given to their chemical reactions
and properties with reference to current theories of explosives.

6'671. Chemistry of Medicinal Products and Allied Topics. Brief
discussion of the physiological effects of representative compounds for
the purpose of aiding chemists and chemical engineers in exercising care
when handling toxic materials. The constitution and methods for preparing
important medicinal and pharmaceutical products will be ({vscrihed.
Given in summer session only,

6:681. Synthetic Methods in Organic Chemistry. Advanced Organic
Chemistry, a course in correlation designed to produce a familiarity with
the kinds of phenomena exhibited by organic compounds.

6:682. Chemistry of Dyes. Illustrated lectures on the organic
chemistry of the synthetic dyestuffs and their intermediates. Synthetic
methods, physical, chemical and tinctorial properties, structure, classifica-
tion, and the development of the color industry are systematically treated.

6°683. Catalytic and Electrochemical Methods in Organic Chem-
istry, The experiments include the preparation of organic compounds to
illustrate most of the important types of catalysis, including oxidation,
hydrogenation, dehydration, hydration, dehydrogenation, chlorination,
polymerization, molecular decompositions, etc. Typical syntheses by the
use of the electric current will also be carried out, with emphasis on the
significance of factors such as the choice of electrodes, solvents, current
density, ete. Directions for the experiments will furnish a brief account
of the theoretical principles involved and the industrial significance of
the reactions, Given in Summer Session only,

5601, 6'602. Journal Meeting in Organic Chemistry. The instruct-
ing corps and graduate students in organic chemistry ineet once a week
to discuss current publications.

6'61, 6'62. Organic Chemical Laboratory., Includes practice in: (a)
ultimate analysis — quantitative determinations of nitrogen and of carbon
and hydrogen by the Dumas and Lichig combustion methods and the use
of the Carius procedure in analyses for halogen; (b) organic preparations,
which are designed to give familiarity with important syntheses and
methods of manipulation; the application of theory to the work in hand




CHEMISTRY 183

is constantly emphasized by written study questions, oral quizzes and
regular conferences with individual students; (¢) identification of organic
compounds — this work having a similar educational value to that afforded
by qualitative analysis in the inorganic field; (d) the preparation of an
important compound by means of a series of syntheses described only in
chemical journals or reference books, this part of the course giving drill
in the use of chemical literature and the planning of experiments,

6611, 6'621. Organic Chemical Laboratory. These subjects are
closely associated with 561 and 562, respectively, and differ from the
latter only in the emphasis laid upon compounds of military value and in
the time required.

6'612, 5'622. Organic Chemical Laboratory. In 5612 the student
performs a carefully planned course of experiments in which a detailed
laboratory study of the typical reactions associated with each class of
organic compounds is accompanied by synthetic work involving the prep-
aration of some represeniative of each class, Course 5022 is devoted to
a systematic study of the methods for the identification of organic com-

ounds both pure and mixed. In both courses the individual laboratory
instruction is supplemented by a regular program of class conferences on
the laboratory work.,

6'618, 65°623. Organic Chemical Laboratory. Closely associated with
5612 and 5622 respectively and differs from it only in the emphasis laid
upon substances of military value.

6614, 6624, Organic Chemical Laboratory. Laboratory practice
illustrating both synthetic and analytical organic chemical methods,
accompanied by conferences for discussion of work.

65'616. Organic Chemical Laboratory. Laboratory practice based
upon theoretical instruction given in 5'50. The kind and quantity of
work is widely varied, according to the professional course which the
student is pursuing.

6631, 06'632. Advanced Organic Laboratory Practice. Special
methods. Synthesis. Includes catalytic reduction and dehydration,
triphenyl methyl, use of ultra violet, micro experiment, etc. Illustrates
principles discussed in 6°62. Questions are based on references to the
literature.

6'64. Recent Advances in Organic Chemistry. An informal dis-
cussion of the history of organic chemistry during the twentieth century,
particular attention being given to dominant tendencies in research
and in theory.

6661, 6'662. Chemical Principles I. Only the more important
general principles of chemistry are considered, but these are treated with
great thoroughness, and are illustrated by applying them to a variety of
problems, which the students are required to solve. These problems are
discussed in detail, the aim being to develop power to use the principles,
rather than merely to impart a knowledge of the phenomena. The topics
considered in the course are the pressure-volume relations of gases, the
kinetic theory, the energy relations of gases, the properties of solution
related to molal composition, the conduction of electricity in solutions,
the ionic theory, the mass-action law applied to the rate and equilibrium
of chemical changes, heterogeneous equilibrium from the phase-rule
standpoint, and thermochemistry. The laboratory course serves to empha-
size the principles of the subject, rather than to teach physicochemical
methods of measurement; and for this reason it is closely correlated with
the classroom work, The principles are, however, illustrated by the deter-
mination of physicochemical constants; for example, of vapor-density and
molecular-weight, vapor-pressure, freezing-point, transference-numbers,
conductivity and ionization, of rates of reaction, of the equilibrium-
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constants of reactions between gaseous, dissolved, and solid substances, and
of thermochemical constants. In the case of students in Course X certain
subjects may be dealt with more briefly, and the time thus gained devoted
to the consideration of the maximum work obtainable from chemical
changes and its relation to the equilibrium conditions of such changes.
Special emphasis is placed upon the effect of temperature on chemical
equilibrium. ~ Textbooks: Noyes and Sherrill, An Advanced Course of
Instruction in_ Chemical Principles; Sherrill, Laboraiory Experiments on
Physico-Chemical Principles.

6°66. Chemical Principles. A continuation of 5652, conducted in
the same general way. The principles of electrochemistry and of ther-
modynamic chemistry are developed from the free-energy viewpoint.
The topics considered in electrochemistry are: the electromotive force of
voltaic cells and the separ.te electrode and liquid potentials which con-
stitute it; electrode-potentials in relation to the equilibrium of oxidation
and reduction reactions; electrolysis in relation to electromotive force;
and concentration and gas polarization. In thermodynamic chemistry
the free-energy decrease attending isothermal chemical changes, or the
maximum work obtainable from them, is considered in relation to the
equilibrium conditions of such changes; and from the effect of ternperature
on free energy is derived its effect on chemical equilibrium. Textbooks:
Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles; Sherrill, Laboratory Experiments on Physico-Chemical Principles.

6671, 6'672. Chemical Principles. Open only to graduate students
from other colleges who have already taken a descriptive course in physical
chemistry, which is not accepted as the equivalent of 5652. Especial
emphasis is placed on the practical application of principles, as illustrated
by problems, which the students are required to solve. The subject matter
corresponds to that described under 5651, 5652 and 5'66, but is adapted
to the more advanced viewpoint of the graduate student. Textbook:
Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles

663, 6'681. Thermochemistry and Chemical Equilibrium. The
more important principles of physical chemistry, The topics considered
are the pressure-volume relations of gases, solutions, elements of thermo-
chemistry, the phase rule, the mass-action law applied to homogencous
and heterogeneous equilibria, the effect of pressure and of temperature on
chemical equilibria, the elements of electrochemistry and the energy
obtainable from chemical change. These principles are illustrated and
emphasized by numerous problems.

6'69. Surface and Colloid Chemistry. The physical and chemical
characteristics of gas-liquid, gas-solid, liqud-liquid, and liquid-solid inter-
faces are studied from the points of view of thermodynamics and of molecu-
lar orientation, The kinetic theory and the surface propertics of colloids
are studied.

6'701, 6:702. The Logic of Scientific Inquiry. The seminar is
devoted to a discussion of the methods which are used in making an inquiry
into the phenomena of nature, to a discussion of the uses of reasoning and
of the relations between logic and experiment. Members of the group are
admitted to the course after consultation with the instrucior in charge,

6'7T1. Physical Chemistry Seminar. The classes are of an informal
nature and include discussion of the assigned reading, Many topics are
brought up to date by assignments in the current literature, Certain topics
chosen entirely outside of the text are considered in relation to physical
chemistry as a whole. The subject is given only in case a sufficient number
of students apply in time to arrange for it. Textbook: Taylor, Treatise on
Physical Chemisiry.
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6721, 6722, 65'723. Thermodynamics and Chemistry. Mainly for
students taking physical chemistry as a major. A good command of ele-
mentary physical chemistry pre-supposed. The laws of thermodynamics
are applied to develop equations for the treatment of chemical reactions,
and of equilibria in chemical systems, Especial attention is drawn to Max-
well's relations an ' to Gibbs' chemical potential. Considerable practice is
given in the manipulation and interpretation of the differential equations
by the solution of problems,

In the second term (5722, 5723) the Gibbs theory is further devel-
oped with applications to surface tension, effects due to a gravitational
field, and to the effect of pressure on chemical equilibria of real gases.
The phase rule is discussed in its theoretical and experimental aspects
and applied to various types of heterogeneous equilibria. Special atten-
tion is given to phase diagrams of binary mixtures, and to the Gibbs
surface. Reference books: Gibbs, Thermodynamies; Roozeboom, Die hetero-
genen Gleichgewichte; van Der Waals, Thermodynamik. Textbook: Mac-
Dougall, Thermodynamics and Chemistry.

5'73. Free Energy. Planned especially for graduate students who
do not take physical chemistry as a major. A syst ematization of the free
energy changes attending the formation of chemical substances in differ-
ent states at a given temperature is developed through a consideration of
the laws of thermodynamics, including the constant entropy principle (or
so-called third law of energy). The practical use of such free energy values
in determining the equilibrium conditions of chemical reactions at differ-
ent temperatures is illustrated by definite problems, There is also included
a brief consideration of the ion-attraction theory of strong electrolytes,
Texthooks: Neostyled Notes; Lewis and Randall, Thermodynamics and the
Free Energy of Chemical Substances (for supplementary study).

6'741, 5'742. Kinetic Theory of Gases, Liquids and Solids. Those
ideas and theories are discussed which seek to account for the physical
properties of substances from a kinetic point of view. Given every alter-
nate year. (Will be offered in 1927-28.) Textbook: J. H. Jeans, Dynantic
Theary of Gases.

6776, 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,

6'761, 65'762. Sub-Atomic Chemistry. Extends throughout the year
and considers the structure of the atom and the classification of the
physical and chemiceal properties of substances in termsof atomic structure,

5771, 5772, Conference on Physical Chemistry. The investiga-
tions in progress in the Research Laboratory of Physical Chemistry,
and the current literature in physical chemistry, are presented and dis-
cussed by students and members of the laboratory stafl.

578, Thermodynamics. The principal general equations of thermo-
dynamics from the entropy point of view are developed. The aim through-
out is to emphasize the fundamental and general aspects of thermody-
namics,

65'79. Radiation Chemistry, A brief course in atomic structure based
on the nature and behavior of radiations emitted by atoms either spon-
taneously (as in radio-active decomposition) or when suitably excited by
some physical agency. Definite problems serve to emphasize the quanti-
tative aspects of the subject, Textbooks: Neostyled Notes; Crowther's Tons,
Electrons and Ionizing Radiations (for supplementary study).

5'81. Organic and Explosives Laboratory, Organic chemistry closely
associated with 562 and in the preparation and testing of explosive sub-
stances. Analysis of black powder and smokeless powder, preparation of
picric acid, TNT, tetryl, etc,, heat-test, ete. The subject familiarizes the




186 DESCRIPTION OF SUBJECTS

student officers with the chemical and physical properties of explosives
and with the methods by which the properties are examined,

682, Physical Chemistry. Elementary work in which special
emphasis is placed upon selected topics in physical chemistry which are of
interest to engineers; such as the application of X-rays to crystalline
structure, metallography. Texthook: AMillard, Physical Chemistry for
Colleges, second edition.

06°83. Elements of Chemical Theory. (A brief course for biological
students,) Rather than to present a mass of detail, the primary aim is
to present the fundamental concepts and principles of physical chemistry
s0 as to enable the student to gather and to interpret further needed
material, by intelligent self-study. Certain special topics, however, are
discussed in detail: such as the numerical solution of physical-chemical
equations, criteria for detecting chemical change, hydrogen electrode
and indicator applications and the Donnan Equilibrium, Notation of
the differential calculus will be used without requiring technical skill in
the use of mathematics,

5°84. Quantum Theory Applications, The historical development
and applications of the quantum theory to problems in physics and chem-
istry. Material for discussion will be taken from the text named below,
supplemented by various articles and monographs, Given in alternate
years, Texth »Uﬁs: Sommerfeld's Atomic Structure and Spectral Lines;
Crowther's Tons, Electrons and lonizing Radiations.

686. Theory of Solutions. A study of recent attempts to relate the
properties of solutions to those of the components with special emphasis on
solutions of strong electrolytes. Given in alternate years, Not offered
in 1927-28,

6'91. Organic Physical Chemistry. Lectures and discussions on
the application of physical measurement to problems in Organic Chemistry.

3'93. History of Chemistry, An historical study of the development
of the science and of the life and work of the great men who have contributed
to this development. The student is required to do extensive reading and
to make reports upon the details of classic investigations.

6.961, 6.962. Research Problem and Thesis. The laboratory prob-
lems assigned are of the nature of minor researches, which are intended to
give the student an opportunity to test his ability to do work of an original
character. In connection with this work carefully written reports are
required for the journal literature relating to the topic in hand, and a
formal record of results obtained in the laboratory must be presented for
acceptance. The student may select a problem in inorganic, organic or
physical chemistry, as he may prefer.

65'86. 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.

6'98. Research, The research required as a part of the requirements
for any of the advanced degrees may be taken in any of the following
divisions of the Department: inorganie, physical or organic chemistry.

6991, 6'992. Research Conferences in Physical and Organic Chem-
istry. The investigations in progress in the department are presented for
discussion.

ELECTRICAL ENGINEERING

The instruction in Electrical Engineering aims to give a foundation
in those principles of electricity and magnetism upon which rest the
development and the advancement of the electrical arts. Coordinated
with this instruction in the theory of electricity and magnetism, and
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enforeing it, are courses on the larger problems of engineering, together
with the work in the laboratories, embracing a study of the instruments,
methods, and plant used in modern electrical engineering practice, special
empbhasis being laid on a study of sources of error, economy of time, and
precision of results,

The unusually extensive equipment of the Augustus Lowell Labora-
tory of Electrical Engineering makes it possible to familiarize the under-
graduate student with the various types of apparatus and the engineering
methods with which he will be braught into contact in his later professional
work, and also affords opportunity for graduate students to carry out
original investigations. Tge latter opportunities are enhanced by the
large libraries and regearch laboratories of the Department,

Excursions to important industrial works with which the vicinity of
Boston abounds keep the students in touch with present practice in
electrical engineering,

In Course VI-A the instruction and experience in shop processes and
shop management are added to the scientific instruction ofp urse VI,

The Option in Electrical Communication is exhibited on page 94.

Subjects 6:00 to 8:99 (see page 59).

6:00. Principles of Electrical Engineering (Electric, Dielectric and
Magnetic Circuits). Recitations and problems, TFundamental concepts of
electrical engineering and the laws of the electric, dielectric and magnetic
circuits, Textbook: Timbie and Bush, Principles of Electrical Engineering.

6'01. Principles of Electrical Engineering (Direct-Current Machin-
ery). Recitations and supervised problem work. Mathematical and
physical interpretation of the principles underlying the design, construc-
tion and performance of Direct-Current Machinery. Textbooks: Langs-
dorf, Principles of Direct-Current Machines.

6:01T. Principles of Electrical Engineering. (Direct Current Ma-
chinery). Recitations and supervised problem worlk, Principles underlying
the construction and performance of direct-current machinery.

6:02. Principles of Electrical Engineering (Alternating Currents and
Alternating-Current Machinery)., Recitations and supervised problem
work, Mathematical and physical interpretation of Alternating Currents
and Alternating Current Machinery, including vector representation, use
of complex quantities, effective values, power, non-sinusoidal waves, series
circuits, single-phase alternating currents, polyphase alternating currents,
and the transformer, Texthoolks: Lawrence, Principles of Alfernating
Currents; Lyon, Problems in Electri

rical Engineering; Luowrence, Principles
of Alternating-Current Machinery; Lyon, Problems in Alternating-Current
Machinery.

6'021. FElectrical Engi ~esing Principles. First half of 602.

6'023. Electrical Engineering Principles. Last halfl of 6:02 and all
of 6'031.

8'03. Principles of Electrical Engineering (Continuation of Alter-
nating Current Machinery, Electrostatic Circuit). Recitation and super-
vised problem work. Discussion of the different types of alternating-
current machinery for the generation and distribution of power. Last
five weeks: principles of electric power transmission and distribution,
Recitations and supervised problem work. General statement of problem,
statistics, caleulation of line constants, and solution of short line problems.
Texthooks: Lawrence, Principles of Alternating-Current Machinery; Lyon,
Problems in Alternating-Current Machinery;, Woodruff, Principles of
Electric Power Transmission and Distribution.

6'031. Electrical Engineering Principles, Recitations and super-
vised problem work. Study of the synchronous generator, the synchronous
motor, and parallel operation of synchronous generators. Textbooks:
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Lawrence, Principles of Alternating Current Machinery; Lyon, Problems in
Alternating Current Machinery.

6'04. Principles of Electrical Engineering (Electric Power Trans-
mission and Distribution). Recitations and supervised problem work.
Skin effect, corona, insulator stresses and insulation breakdown, hyper-
bolic function solution of long line problems, graphical methods, circle
diagrams, inductive interference, transients, system stability, solution
of networks. Texthook: Woadruff's Principles of Electric Power Trans-
mission and Distribution.

6'043. Principles of Electrical Engineering. Lectures and recitations.
Brief review of the transformer, the synchronous generator, the synchron-
ous motor and the induction motor.  Study of electriec power transmission
und distribution, including caleulation of line constants, skin effect, corona,
insulator stresses, solution of short and long line problems, inductive inter-
ference, (Open only to students at the General Electric Company.) Text-
book: Woodruff's Principles of Eleclric Power Transmission and Distribu-
tron.

6'08. Principles of Electrical Engineering (Electric and Magnetic
Circuits), Recitations and supervised problem work. Fundamental con-
cepts of electrical engineering and the laws of electric and magnetic circuits.
Textbook: Timbie and Bush, Princ ples of Electrical Engineering.

6'07. Principles of Electrical Engineering (Direct-Current Machin-
ery and Alternating Currents). Recitations and supervised problem work.
Principles underlying the construction and performance of direct-current
machinery, and an introduction to the theory of alternating currents.
Textbooks: Langsdorf, Principles of Direct-Current Machineryy R. R.
Lawrence, Principles of Alternating Currents; W. V. Lyon, Problems in
Electrical Engineering.

6'08. Principles of Electrical Engineering (Alternating-Currents and
Alternating Current Transformer). Recitations and supervised problem
work. Theory of single and polyphase alternating currents and of the
alternating current transformer, Textbooks: R. R. Lawrence, Principles
of Alternating Currents and Principles of Allernating-Current Machinery;
W. V. Lyon, Problems in Elecirical Engineering and Problems in Aller-
nating-Current Machinery.

6'09. Principles of Electrical Engineering (Alternating-Current
Machinery and Electric Transmission). Recitations and supervised
problem work, Continued study of alternating-current machinery and
problems involving local distribution networks carrying heavy currents.
Textbooks: Lawrence, Principles of Alternating Current Machinery; Lyon,
Problems in Alternating Current Machinery,

6'106. Principles of Electrical Engineering (Alternating-Current
Principles). First part of 6:03. Given at works of codperating company.

6'106. Principles of Electrical Engineering (Alternating Current
Machines, Transmission). Last part of 6°03 and first part of 6°04.

6:107. Principles of Electrical Engineering (Transmission). Last
part of 6:04. Given at the works of the codperating company.,

6'115. Principles of Electrical Engineering (Alternating Current
Machines). Last part of 6:03.

6'116. Principles of Electrical Engineering (Transmission). First
part of 6'04. Given at the works of the codperating company.

6°117. Principles of Electrical Engineering (Transmission). Last
part of 6:04.

6'121. Principles of Electrical Engineering. A part of 6°03, con-
cluding Alternating-Current Machinery,

2 6'122. Principles of Electrical Engineering. Equivalent to a part of
6:03.
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* 6:123. Principles of Electrical Engineering. A part of 6:03, con-
cluding Alternating-Current Machinery.

630, Power Transmission Equipment. Construction and character-
istics of the equipment employed in the transmission of electric power
and application to transmission line design.

621, Industrial Applications of Electric Power. Lectures on electric
motor drive, electric lighting and electric heating in industrial plants and
for industrial purposes, Problems involve handling of materials and
machining of metals, with consideration of duty cycles and economics of
motorization,

8921, Central Stations. Lectures dealing with the theoretical
electrical principles and economie considerations influencing the generation
of electric power. The generating station is studied as regards influence
of bus layout and reactor location on synchronizing power, limitation of
short circuit currents, maintenance of bus voltage and transfer of power
under normal operating conditions; the operation of synchronous machinery
under short circuit conditions; principles of relay selection and applications
for generating stations; factors influencing selection of electrical equipment.

6:222. Central Station Design. Lectures dealing with thermal
principles and economic considerations influencing the generation of
electric power. The generating station is studied with regard to those
factors which influence the energy consumption per unit of electrical
energy output; the layout and calculation 0} heat balance and flow dia-
grams; the economic considerations affecting the selection of site and
machinery and arrangement of plant; the physical layout of the electrical
bay, turbine plant and boiler plant; the layout and design of the cell
structure for the electrical equipment; study of load curves; and analysis
of the cost of electric energy and studies of rate schedules.

6:23. Electrical Equipment of Buildings. Lectures on the design of
electric wiring, lighting and elevator systems for buildings. Texthook:
Cook, Interior Wiring.

824, Electric Railways. An introductory course of lectures and
recitations covering the application of electric power to local and trunk
line transportation. Essential calculations are made, such as speed-time
curves, energy consumption and simple distribution layouts. Various
systems, service requirements and existing electrifications are also dis-
cussed from economic and engineering viewpoints,

8'261. Electric Machinery Design. Direct-current machines and
alternating-current transforimers. Materials of construction, methods of
construction, and the influence of the various factors of design on manu-
facture and operation of machines are considered

6262, Electric Machinery Design. Design of synchronous and
induction machinery, primarily a continuation of 6251 but also complete
within the term.

627, Illumination. Lectures and discussions, dealing with pro-
duction, measurement and utilization of light together with a survey of
the bearing of lighting on industrial production, sanitation and factory
welfare, industrial codes, street lighting and headlighting. Textbook.
Cady and Dates, Illuminating Engineering,

6281, Principles of Wire Communication. The problem of trans-
mission over long lines with distributed constants in the steady state,
including composite and loaded lines. Exchange area and toll transmission,
repeaters, balancing networks, elementary filters and carrier telephony.

6:282. Principles of Radio Communication. Elementary theory
underlying radio-communication, Circuits under free and forced vibra-
tions are discussed with special emphasis upon their applications to radio.
High-frequency power sources are described and some attention is given
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to the thermionic oscillator as a power source, Detection and amplifica-
tion by present methods are studied in some detail, Some time is spent
on general applications of thermionic tubes,

620, Storage Batteries, Theory, construction, care and application
of storage batteries. Fifteen lectures.” Given in one term of fourth year if
applied for by six or more students.

6:301. Principles of Electrical Communication. Principal systems
of telephony in practical use with reference to the principles and modes of
operation, Steady state transmission over lines with uniformly distributed
coefficients,

6:302, Principles of Electrical Communication. Intended to famil-
iarize the student with the fundamental problems of telegraphic and
radio-communication. Covers in a general way the behavior of various
types of telegraph circuits such as the simplex, duplex, diplex, multiplex
and composite. Emphasis is placed upon the behavior of elementary
circuits in the transient state with special reference to the conditions met
with in signalling. It covers in an e ementary way the radio-transmitting
set, its purpose and operation, and the receiving set, its purpose and
operation. Some time is spent on general elementary net-work theory
and upon electrostatics and systems of electrical units as a preparation
for the more advanced subjects to follow.

6:311. Principles of Electrical Communication. General treatment
of the principles of ionic conduction in gases and in vacua, A comprehensive
study is made of the characteristics of thermionic tubes and of gaseous
conduction tubes in use today with special emphasis upon their engineering
applications and limitations as circuit elements,

6'312. Principles of Electrical Communication. Alternating-current
steady state transmission over uniform unloaded, loaded and composite
lines; reflections; exchange area and toll transmission, repeaters, balancing
networks, elementary filters, carrier telephony and inductive interference.,

6:32. Principles of Electrical Communication. The general circuit
theory as related to radio. Some time is spent in the discussion of high-
frequency sources which is followed by a discussion of antennm and radi-
ation as related to electric wave propagation, Amplification and detection
are treated in continuation of the studies in 6:311. The thec ry of radio
measurements is discussed,

6:330. Communication Electrical Laboratory. Equivalent to 6:331.

6'331, 6'332. Communication Electrical Laboratory. Offers prob-
lems in the manipulation and study of various apparatus with a view to
intimately associating the theoretical deductions with actual measured
data. Among other things, it includes measurements on artificial lines and
cables, and the determination of transmission equivalents of networks,
measurements on filters, as well as on thermionic and gaseous conduction
tubes, also radio-frequency measurements of resistance, inductance and
capacitance extending to networks, Textbook: Communication Labaratory
Notes, Bowles.

6:342. Electrical Communications, Principles of. Equivalent to last
part of 6:302,

6:343. Electrical Communications, Principles of. First part of 6:312,

6:363. Electrical Communications, Principles of. Last part of 6302
and first part of 6:311,

6:364. Electrical Communications, Principles of. Last part of 6:311,

6:366. Electrical Communications, Principles of., Similar to 6312,
but more comprehensive.

640, Elements of Electrical Engineering. Recitations and problems.
Applications of the general principles of the electric and magnetic circuit
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to the generation, distribution and utilization of direct and alternating-
current power, Textbook: Hudson, Engineering Eleciricity.

6'41, Elements of Electrical Engineering. Recitations and problems,
Applications of the general principles of the electric and magnetic circuit
to the generation, distribution and utilization of direct and alternating-
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 direct and alternating-
current power with special reference to ordnance service. Textbook:
Hudson, Engineering Electricity.

6'43. Generation and Distribution of Electric Energy. [Lectures
and problems dealing with the thermal, economic and electric principles
of electric generating stations, the electric principles and economic consid-
erations affecting the distribution of electric energy and an analysis of the
cost of electric energy.

6'44, Electric Transmission and Distribution of Energy. Lectures
and problems relative to an analysis of the electric circuit and the theo-
retical principles and economic considerations influencing the transmission
and distribution of electric energy.

6°461, 6:4562. Alternating Currents and Alternating-Current Machin-
ery. Principles of alternating currents and alternating-current machinery
with special reference to mechanical and naval problems, Given especially
for students in Course XI11-A and adjusted each year to meet the require-
ments of these students. Textbook: Electrical Engineering (1925) C. V.
Christie, Reference Book; A Course in Electrical Engineering, Vol. 11,
C. L. Dawes,

6'46, Industrial Applications of Electric Power., Similar in material
to 621, but with considerably less outside preparation required.

‘47, Central Stations. Lectures and problems dealing with the
thermal, economic and electric principles of stearn electric generating
stations and the electric principles and layout of hydro-electric generating
stations.

6'601, 6'602. Electrical Engineering Seminar. A scries of papers
and conferences of the junior instructing staff and of students who are
candidates for advanced degrees in electrical engineering, held for the
purpose of reviewing the development of the arts and sciences relating
to electrical engineering, and studying the trend of their advancement
and particularly the effect of scientific research,

fuch attention is given to the reactions observable between scientific
discoveries and the practice of design, manufacture, operation and manage-
ment and aiso the reactions observable between scientific and social
development.

A collateral object of the subject is to impress upon the members of
the seminar the most effective methods of collecting, analyzing, and pre-
senting data and conclusions in a comprehensive technical subject,

6:5611, Electric Circuits, Methods of solving problems concerning
power networks, The theory of multi-circuit transformers. Treatment of
unbalanced circuits by the method of symmetrical components with
applications. The introduction and effect of harmonics with particular
reference to the harmonics caused by transformers. A comprehensive
graphical treatment of transmission systems, particularly in a steady state.

6'612. Electric Circuits. The problem of the maintenance of syn-
chronism in, and the behavior of the machines connected to, a transmission
system during disturbances, A comprehensive exposition of analytical
and graphical methods for the determination of power limits and stability.
Analysis of transients in lumped circuits with constant and variable para-
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meters. Discussion of some of Heavyside's, Wagners' and Carson’s formu-
lie. Traveling waves on lines, over-voltage due to surges, reflections at
junctions and terminals, and other matters relating to transients on long
lines.

6'621. Advanced Alternating Current Machinery. Application of
the method of symmetrical phase components to the study of synchronous
and induction machines when operating in the steady state under unbal-
anced conditions, Determination of the heat loss developed in conductors
embedded in slots when carrying alternating currents, The effect of
stranding and of special shapes of conductor.,

6'622. Advanced Alternating Current Machinery. Application of
harmonic analysis to the synchronous and induction machine, particularly
in regard to the distribution of flux in the air gap and its effect upon the
generated e.m.f., the power developed, the iron losses and in causing
vibration. Behavior of alternating current machines in the transient state
under both balanced and unbalanced conditions. The effect of sudden
changes in the terminal potential, such as produced by short circuit, Also
the effect of svdden changes in the load torque.

6631, 6'632. Organization and Administration of Public Service
Companies. Lectures associated with a large amount of reading, study-
ing of financial and operating statistics and forms of organization, and
further associated with written dissertations by the students on important
topics. The characteristics of corporations, their utility to society and the
reasons for adopting this form of organization for public service companies.
The general problems of the public service companies of various classes,
including their best internal organization; the comparative features of
operating companies and holding companies; the finanecial conditions in
public service companies compared with those in ordinary businesses with
which the general public is more familiar; the relations of assets; the turn-
over of capital, risks in the business, and available rewards to owners and
employees; rates of charge for s ce, valuation of property limitations
on rate of return to capital, the relation of financi serves Lo investment
in plant; the influence of the character of the organization and its personnel
on economics of operation, on excellence and reliability of service, the
duties of public utility companies and their publie relations.

The intention is to give the students a knowledge of the character-
istics, the pl held in the national life by public service companies, to
the extent needed by electrical engineers and others who have to do with
engineering and admiristration in association with such companies.

6'641, 6:642. Power Stations and Distribution Systems. The theo-
retical principles and economic considerations relating to electric power
generating stations and distribution systems; the limitation of short cir-
cuit currents, maintenance of voltage and stability; general theories and
calculation of short circuit currents; the control and transfer of power
under normal operating conditions as influenced by the bus layout of the
generating station and sub-stations and the electrical layout of the sys-
tem; prineiples of relay characteristics and their selection and application;
secondary distributing networks; commercial economy of high pressure
steam, reheating, regeneration and the use of mercury vapor and steam
in conjunction; feed water heating for maximum thermal economy; lay-
out and caleulation of heat balances; considerations influencing station
economy,

The theoretical work is supplemented by studies of electric power
generating station and distribution system practice with regard to physical
layout of the electrical bay of the generating station with three phase and
isolated phase arrangement; indoor switching and transforming sube
stations, and outdoor switching and transforming substations; layout
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and design of cell structure for electrical equipment; layout of turbine
and boiler plant,

6:661, 6°662. Railroad Electric Traction. Aims to give thorough
technical grounding in the fundamentals of railroad electric traction,
with sufficient economic background to insure an appreciation of trans-
portation in general and electrification in particular. Stress is laid on
current developments at home and abroad.

The subject covers the equipment, operation and mechanical design
of rolling stock; energy consumption and economy; study of distribution
systews; preliminary estimates and proposition work involving the applica-
tion of the principles discussed throughout the year. Specialized details
of design are necessarily omitted,

6:661, 6'662. Principles of Electrical Communication. The first
term covers the theory of electric filiurs, their design and application,
Some time is spent introducing the subject in order to emphasize general
network theory and to show the relation of such filters to their parallels
in acoustics and optics,

The second term covers the more advanced study of electron tubes
and their associations with electric circnits and apparatus. Emphasis is
placed upon the graphical solution of cartain typical problems,

6'67. Illumination, Reading and discussion of advanced problems
in illumination,

8'68. Operational Calculus, A study of circuits by means of the
Heaviside Operational Calculus with particular application to the problem
of traveling waves on transmission lines, their attenuation, distortion,
reflection and refraction.

6'691. Principles of Electrical Engineering (Electric Circuits),
A graduate subject covering the last part of 6:04 and first part of 6'511.

6'692. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6'511.

6'693. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'512; given at the works of
the codperating company.

6'601. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'511. Given at works of
codperating company.

6:602. Principfes of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of G'511, Given at the works
of the codperating company.

6'603. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6°512,

6'661 and 6°662. Principles of Electric Machine Development.
Design of direct-current and alternating-current machines. The funda-
mental principles of the magnetic circuit, the circuits of heat flow and of
air flow as exemplified in such machines. Predetermination of characteris-
tics. The relation of changes in design to changes of the inductance of
machines, and of the starting and pull-out torques of motors. The effect
of shape of the pole face in alternating-current and direct-current machines.
Metheds of applying machine characteristics to the caleulation of short-
circuit currents, Methods of predetermining losses, Special construction
to minimize losses, Special types of armature and field windings of direct-
current machines (interpole windings, pole face windings, multiplex wind-
ings, and other special windings). Commutation. Regulation. Speed
variation in motors, Various formulas are compared, their derivation
studied, their agreement with tests investigated and rational improvements
analyzed.

670, 6°71, 6'72. Electrical Engineering Laboratory. Study of tech-




194 DESCRIPTION OF SUBJECTS

nical electrical measurements and dynamo-electric machinery. For put-
poses of administration, the work is divided into two parts: (a) Technical
Electrical Measurements. — The work in technical electrical measurements
consists of ten exercises in the first term of the third year, seven in the
second term of the third year and three in the first term of the fourth year
(for 1927-28 only). Particular attention is given to tests to determine the
character and behavior 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 dis-
cussed. (b) Dynamo-Electric Machinery, — The work in dynamo-eleciric
machinery consists of ten exercises in the first term of the third year, seven
in the second term of the third year and eleven in the first term of the
fourth year (for 1927-28 only). The tests in the third year include the
determination of the characteristics, efficiency, regulation, and heating of
direct-current machinery and transformers. In the fourth year tests for
efficiency, heating, regulation and the like are made on alternating-current
machines. The laboratory exercises are supplemented by conferences.
Preliminary reports prepared in the classroom at specially assigned hours
are submitted by students before performing each experiment in the
laboratory. Textbooks: (a) Laws, Electrical Measurements; Special Direc-
tions for Measurements Division. (b) Instructions for Students in Electrical
ingingering Laboratory, Fifth Edition, 1926; Ricker and Tucker, Flectrical
Engineering Laboratory Experiments,

6'73. Electrical Testing, Advanced. Opportunity is offered to
advanced students to obtain additional training in electrical testing through
the dsolution of special problems selected to meet the needs of the individual
student.

6'7T4. Electrical Engineering Laboratory. The work is laid out in
accordance with the neggs of the individual student. It covers a variety
of special problems on direct- and alternating-current machinery and
transformers. Students are permitted to work out, if they choose, original
problems approved bty the instructor in charge,

676, J‘?G, 6'77, 6'78. Electrical Engineering Laboratory, [Labora-
tory exercises devoted to the study of technical electrical measurements
and dynamo electric machinery. The subject matter is similar to that of
6'70, 6:71, 6'72. Textbooks: Same as for 6'70, 6'71, 6°72,

6:771. Electrical Engineering Laboratory.

6:'772. Electrical Engineering Laboratory. Substantial equivalent
of 6:71a and 6:72a.

6'782. Electrical Engineering Laboratory. A course of twelve experi-
ments in alternating current machinery,

6'80, Electrical Engineering Laboratory, Intended for those stu-
dents who desire to do more than the regularly required amount of under-
graduate work in the Electrical Engineering Laboratory. The experiments
are arranged to suit the requirements of the individual student.

6'81, 6'82, 6'83. Electrical Engineering Laboratory. Laboratory
exercises devoted to the study of technical electrical measurements and
dynamo-electric machinery, ki"he subject matter is similar to that in
670, 671, 6:72,

6'86. Electrical Engineering Laboratory. Ten exercises designed to
familiarize students with the elements of technical electrical meastirements
and with the characteristics and operation of the ordinary types of elec-
trical machinery. Textbooks: Ricker and Tucker, Electrical Engineering
Labaratory Experiments; Instructions for Studerts in Dynamo Laboratory,
Fifth Edition, 1926.
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6'86. Electrical Engineering Laboratory. Six laboratory exercises
similar in subject matter to that of 6'85,

6'871, 6:872. Electrical Engineering Laboratory. Twelve experiments
designed to illustrate the operating characteristics of the common forms of
alternating current machinery and the execution of some of the more
important acceptance tests, Textbooks: Ricker and Tucker, Electrical
Engineering, Laboratory Experiments; Instructions for Students in Electrical
Engineering Laboratory, Fifth Edition, 1926,

6°88. Electrical Engineering Laboratory. Study of electrical meas-
urements and the testing of dynamo machinery, In electrical measure-
ments the students calibrate portable indicating instruments of the types
later used in the testing of dynamo machinery, Watt-hour meters and
instrument transformers are also calibrated. The oscillograph is used
to determine the wave forms in various circuits,

In the dynamo machinery laboratory, operating tests are made on
shunt, series, compound and interpole motors, on shunt and compound
generators singly and in parallel, on the balancer set and the three-wire
system. The operating characteristics of the above are determined by
means of load and no-load runs. Heat run acceptance tests are made.
Transformers, alternators, induction and synchronous motors as well as
other types are tested for performance characteristics.

Each lahoratory exercise is preceded by a conference, and a prelimi-
nary report is prepared by the student. In the final report the student is
required to analyze and explain the results obtained in the tests, Text-
books: Ricker and Tucker, Electrical Engineering Laboratory Experiments;
Instructions for Students in Dynamo Laboratory, Fifth Edition, 1926,

6'89. Electrical Engineering Leboratory. Eight laboratory exercises
similar in subject matter to that of 6'85. Textbooks same as 6°85.

8901 t06'906. Manufacturing Practice. These numbers cover the
manufacturing subjects taken by the codperative students at the various
plants of the General Electric Company. The major portion of the assign-
ments are to the Lynn works and the remainder to the Schenectady,
Pittsfield and Erie works of this company. The students are not all
assigned to the same jobs; neither are they always assigned to the same
departments. The following is the list of the various departments to
which students are assigned and it also indicates the approximate order in
which the manufacturing practice is given.

General Electric Company

Machine Shop Training Room, Assembling and Inspecting. Armature
Winding,

Drafting and Design, including work on Motors, Transformers and
Turbines,

Foundry Practice,

Standardizing Laboratory and Meter Testing.

Direct-Current Motor Test.

Alternating-Current Motor Test.

Illumination Department,

Transformer Test.

Turbine Test,

Factory Production.

Air Compressors.

Power Plant,

Research in various departments including the Thomson Laboratories
and Schenectady Research Laboratories,

These courses also include a series of weekly lectures on Manufacturing
Methods given by the various heads of departments. Each student is
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required to submit a report on each lecture and these reports are read
by the lecturer and by the English Department of the Institute.

6'901, Manufacturing Practice. First term's work at plant of
General Electric Company.

6'902, Manufacturing Practice. Second term's work at plant of
General Electric Company.

6'908., Manufacturing Practice. Third term's work at plant of
General Electric Company.

6'004. Manufacturing Practice. Fourth term's work at plant of
General Electric Company.

6'906, Manufacturing Practice. TFifth term's work at plant of
General Electric Company.

6'911 to 6'936. ubﬁc Utility Practice. The courses in Public Utility
Practice are given by the Edison Llectric Illuminating Company, the
Boston Elevated Railway Company and Stone & Webster, Inc. The
various departments to which the students are assigned are listed below
in the approximate order in which the work is given.

Edison Electric Illuminating Company of Boston

Electrical Engineering Office.
Maintenance of Line Departments,
Repair and Testing of Transformers.
Locating and Repairing Trouble in Low and High Tension Lines,
both Overhead and Underground.
Steam Division of Generating Department,.
Boiler Room, Repairs, Firing, Tests, Turbine Work and Operating.
Electrical Division of the Generating Department.
Operating and Repairing Electrical Generating Equipment,
Sales Department,
Office Methods.
Rate Computing.
Power Estimating and Commercial Engineering.
Installation Department.
Testing and Repair of Meters.
Maintenance of Street Lighting System,
Installing and Maintaining Service to Customers.
Supply Department.
Purchasing, Receiving, Inspecting and Shipping,
Standardizing and Testing Departments.
Standardizing the various types of Electrical Equipment.
Steam and Chemical Tests.
Electrical Tests on Power House and Substation Equipment,
Transmission Lines and Electrical appliances of all kinds.
Scientific Research and Study covering the many Public Utility
Problems.

Boston Elevated Railway Company

Department of Rolling Stock and Shaps,
Car House Pits,
Rapid Transit Shops.
Armature Shop,
Machine Shop,
Truck Shop.
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Maintenance Department,
Engineering Division.
Arcﬁlitectuml Division,

Everett Car Shop.

Tie Plant and General Yard.

Accounting and Inspection,

Surface Lines Division,

Repairs, Installation and Welding, etc.

Rapid Transit Lines,

Track, Steel Maintenance and Erection Division,
Signal Division,

Building Division,

Transportation Department,
Switchman, Conductor, Motorman.
Time Table and Traffic.

Power Department,

Wire and Conduit Division.
Power Station and Substation.
Electrical Engineering.

Miscellaneous Work,

Civil Engineering.
Mechanical Engineering,
General Manager’s Office.
Special Work,

Stone & Webster, Inc.
Boston Office.
Messenger Service,
Drafting — Electrical, Steel, Mechanical, Concrete and Architec-
tural Drawings.
Construction Department.
Surveying, Foundations, Concrete Construction, Steel Work,
Mechanical and Electrical Installations.
Statistical Department,
Analyzing and Tabulating Data of Various Construction and
Operating Projects,
Cost Accounting,
Operating Department,
Operation of Gas Plants, Electrical Power Plants, Experience in
Boiler House, Generating and Switching Departments,
Special Assignment,
Final Assignment will be in that department of the Company in
which the student desires to specialize.
6'911. Public Utility Practice (Edison). First term's work at the
plant of the Edison Electric Illuminating Company of Boston,
6:912. Public Utility Practice (Edison). Second term's work at the
plant of the Edison Electric Illuminating Company of Boston.
6'9138. Public Utility Practice (Edison). Third term’s work at the
plant of the Edison Electric Illuminating Compm}\y of Boston.
8'914, Public Utility Practice (Edison). Fourth term's work at
the plant of the Edison Electric Illuminating Company of Boston.
6'916. Public Utility Practice (Edison). Fifth term’s work at the
plant of the Edison Electric Illuminating Company of Boston.
6'921. Public Utility Practice (Elevated). First term’s work at
the plant of the Boston Elevated Railway.
6'923. Public Utility Practice (Elevated). Second term's work at
the plant of the Boston Elevated Railway.
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6:923. Public Utility Practice (Elevated). Third term’'s work at
the plant of the Boston Elevated Railway.

6:924. Public Utility Practice (Elevated). Fourth term’s work at
the plant of the Boston Elevated Railway.

6'926. Public Utility Practice (Elevated). Fifth term's work at
the plant of the Boston Elevated Railway.

6'931. Public Utility Practice (Stone & Webster). First term's
work at the plant of Stone & Webster, Incorporated,

6'932. Public Utility Practice (Stone & Webster). Second term's
work at the plant of Stone & Webster, Incorporated.

6:933. Public Utility Practice (Stone & Webster). Third term's
work at the plant of Stone & Webster, Incorporated.

6'934. Public Utility Practice (Stone & Webster). Fourth term's
work at the plant of Stone & Webster, Incorporated.

6'935. Public Utility Practice (Stone & Webster). Fifth term's
work at the plant of Stone & Webster, Incorporated.

6:941 to 6'946, Communications Practice. These numbers cover
the Communications work taken by the codperative students at the various
plants and laboratories of the Bell Telephone System. Ahout one-third
of the time is spent in the Western Electric Company's plant at Kearny,
N. J., and with the installation department in or near New York City,
one-third with the New York Telephone Company, and one-third in the
Bell Telephone Laboratories in New York City. The various assignments
include the following.

Manufacturing: Transmission, Testing and Mainte-
Shop Planning nance
Scheduling Production Traffic Engineering:
Manufacturing Layouts and Rate Equipment and Building Engi-
Setting neering
Telephone Switchboard Installation Development Studies and Design
Telephone Operations: of Apparatus and Circuits for
Testing and Maintenance of Wire and Radio Communication
Switchboard and Station Research Engineering Investigations
Equipment and Laboratory Trials

6.941. Communications Practice. Manufacturing: Shop Planning,
Scheduling of Production, Manufacturing Layouts and Rate Setting.
Telephone Switchboard Installation.

6'942, Communications Practice.  General View of Telephone
Operations. Testing and Maintenance of Switchboard and Station Equip-
ment. Transmission Testing and Maintenance.

6'943. Communications Practice, Traffic Engineering. Equipment
and Building Engineering.

6'944. Communications Practice, Development Studies and Design
of Apparatus and Circuits for Wire and Radio Communication.

8'946, Communications Practice. Research Engineering, Investiga-
tions and Laboratory Trials.

BIOLOGY AND PUBLIC HEALTH

The Department aims to prepare men for the following fields of
professional work:

Public Health and Sanitation,  Food Technology.

Public Health Administration, Fisheries Technology.

Industrial Hygiene. Biochemistry and Fermentations.

In the professional work of this Department fundamental knowledge
of chemistry and physics is indispensable by way of preparation, and the
aim of the first two years is to supply this basic training as well as courses
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of a general cultural character, In the second year general biology is given,
followed by zodlogy and botany, while in the third and fourth years,
instruction in professional subjects is provided, chiefly for students of biol-
ogy and public health, industrial biology, chemistry, sanitary engineering,
geology, and general enginucring. The subjects fall somewhat naturally
into four groups: First, the general biological, including the fundamental
subjects in biology, botany, zoblogy, anatomy, physiology and biochem-
istry; second, the bacteriological group, including general bacteriology and
its professional and technical applications in the laboratory; third, the
pudlic health group, in which broad applications to community life and
public and social welfare are cnn‘siduu{ The fourth group includes the
technical subjects of most importance in food conservation and manufac-
ture. The aim of the instruction in the lower years is to give a soliu founda-
tion; in later years, to develop prufu’wmtl attainment.

The first option, public health, stresses the application of biology and
bacteriology to individual and c :mmuuil.y health. It forms an excellent
preparation for the varied and highly technical types of service in the
municipal and state departments of health or in the great non-official
health agencies; for research or technical positions in laboratories or in
the manufacture of biologic products and for teaching, This course is
especially recommended as a foundation for the study of medicine and
gives excellent preparation for the best Class \ medical schools.

"Che second option, industrial biology, is designed especially for those
who wish to enter the broad field of faod engineering or fer ‘mentation,
Rapid development is taking place in fisheries, food preservation and
fermentation industries, and bacteric slogy and biochemistry are essential
subjects for men entering these fields. In the curriculum for Option 2,
the subjects designated a meet the requirements of the fishery im‘lustries.
while those marked b serve to prepare students for technical careers in the
fermentation and packing industries in general, In this option, the depart-
ments of mechanical engineering and economics supply the necessary
engineering and business subjects to fit men thoroughly for the industries
to be served.

Subjects T°00 to 7°99 (sce page 59)

7'01. General Biology. Anintroduction to the study of living things.
Essentially a general discussion of the fundamental facts and principles
common to all the biological sciences. hlemcntary and preparatory in
character and in aim. Textbooks: Textbook of Zoology, Galloway and
I‘Vc!ch. fourth edition; Texthook of Botany, Coulter- Barnes-Cowles, Vol. I.

Methods of Teaching General Biology. Designed to give a
fundamental knowledge of Biology as illustrated by the study of a simple
plant and animal in contrast with a complex plant and animal, The course
will briefly survey the plant and animal kingdoms by the actual study of
carefully selected types.

In addition, excursions will be planned to near-by points rich in bio-
logical material.

The general plan followed is one which has been used with great
success in Boston schools, and is designed especially to give teachers
of biology suggestions and specific illustrations of the materials and the
methods which have been found most satisfactory in high school teaching.
(Given in Summer Session only. Texthoolks: Brown, “ Textbook of Botany,
Ginn and Company; Hegner's College Zodlogy, Macmillan, or any standard
college textbooks.

T03. Theoretical Biology. Advanced lectures and recitations in
General Biology designed to acquaint the student with the principal
theories and hypotheses which have played an important part in the
development of biological science, and particularly of those which un-
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derlie the more fruitful research work of the present day. The two major
problems discussed are heredity, and morphogenesis. Special reading
assigned, Textbook: Castle, Genetics and Eugenics.

7'06. Botany. Beginning with the lowest forms of vegetable life,
the various groups of alge and fungi are systematically studied and after-
wards, higher cryptogams. Some attention is also paid to the structure
and development of flowering plants. Textbook: Couller, Barnes and
Cowles. Textbaok of Botany, Volume I,

7'07. Myecology. Many decomposition processes are caused by the
attacks of fungi of various kinds. This course provides a brief survey of
the principal types of molds and related fungi of technical interest espe-
cially in the decomposition of foods, the wet and dry rots of timbers and
in the mildewing and weakening of fabrics, or of fibres used in the textile
and cordage industries. The isolation of fungi and their cultivation is
taught, Experimental studies on mildewing of cotton and fabrics, and on
methods for its prevention make up a part of the laboratory work of the
course.

T:08. Parasitology. Invertebrate zodlogy with special reference to
the parasitic forms and their relation to disease in man and the domestic
animals. Lectures with demonstrations., Textbook: Chandler, Animal
Parasites and Human Disease. Ed. 3.

7'09, Parasitology, Advanced. Advanced work in parasitology
involving intensive study of some of the more important parasites causing
diseases of domestic amimals and man., The student will be required to
study fresh materials from original sources, the aim being to acquaint
him with methods of isolation and investigation which he could apply
in problems of this character which might arise in his professional career.

T'10. Zoblogy. A systematic study of the invertebrate animals,
considering their form, structure, distribution, and economic value,
Textbook: Galloway and Welch, Textbook of Zoilogy.

7:11, T'12. Anatomy and Histology. Comparative anatomy of
vertebrates, including man, together with the development of the body
and the microscopical anatomy of each of the principal organs. An impor-
tant feature is practice in embryological and histological technique, Each
student makes a series of preparations for his own use, Affords a sound
basis for the subsequent study of human anatomy, physiology, personal
hygiene and public health. Textbooks: Wilder, History of the Human
Body, New Edition; Kingsley, Guides to Dissection, the Dogfish; Bigelow,
Directions for Dissection of the Cat; Jordan, Textbook of Histology; Harman,
Laboratory Outlines for Embryology.

T'13. Cytology. For students who have had a lahoratory course in
histology. May be arranged as a seminar course on special topics in the
literature of the subject or as a laboratory course of special methods and
research.

T:14. History of Biology. A survey of the development of biology
and the principal theories which have led to our present knowledge. The
lives and works of the great biologists will be studied chronologically in
order to give an historical picture of the growth of the science.

7'18. Technical Aspects of Entomology. Numerous insects and
mites are known to be of the highest importance to public health and the
food industries due to their abundance and dest.uctiveness, The general
problems of their recognition and control are considered, Attention is
also given to the insects beneficial to man,

7'20. Physiology. The functions of living things are studied from
the point of view of causative factors, Energetics of muscle action, con-
duction, excitation, excretion, metabolisms are discussed with lectures,
laboratory and outside reading.
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7'22. Personal Hygiene and Nutrition. Consideration of personal
health and disease, their conditions and causes; exercise, work, play, oral
hygiene, hygiene of clothing, of the feet, of the alimentary canal, mental
hygiene, etc. Special attention is given to diet from the standpoint of the
science of nutrition. Required reference book: Bulletin 28, United States
Department of Agriculture, American Food Materials.

7'23. Applied Nutrition, Practical work in applied nutrition with
problem work, individual case studies, and a speral consideration of the
practical difficulties in securing a proper and healthful diet for children
of various types and social conditions. The greater part of this work
(through the codperation of the Dispensary Staff) is carried out at the
Food Clinic of the Boston Dispensary.

7'26. Physiological Basis of Nutrition. For specially qualified
students of nutrition, Reports and discussions of outside reading on the
science of nutrition, practical studies of nutritional requirements, and
exercises in determining diets in sickness and health. Such subjects as
Basal Metabolism, maintenance requirements, adequate and inadequate
diets for men, women and children may be taken up. The work is largely
individual and can be arranged to meet the needs of each case separately,

7:28, 7'29, 7'201. Biology and Bacteriology. Deals with the funda-
mental principles of biology, the behavior of living matter, growth, ete.,
and the general relation of microdrganisms to chemical changes such as
fermentation, putrefaction and disease. (Courses V and IX-A in second
term have less work in Water Bacteriology.) Textbooks: Shull, Principles
of Animal Biology; Prescoll and Winslow, Elements of Water Bacleriology.

7:301, 7:302. Bacteriology. Fundamental work in the biology of
the bacteria. Thorough study of selected types. Special study of the
bacteriology of water, sewage, air and foods. Textbooks: Park and Wil-
lams, Pathogenic Microdrganisms; Prescott and Winslow, Elements of Water
Bacteriology, Wiley, 1915; Tanner, Bacteriology and Mycology of Foods,
Wiley, 1919; Standard Metlods of Waler and Sewage Analysis,

7'31. Bacteriology. Lectures, with conferences and demonstrations
presenting the salient facts of structure, distribution and behavior of
bacteria, their relation to disease, to water purification and waste disposal,
and to problems of food preservation, spoilage, etc., which might be
encountered in the administration of military camps and similar operations.

7'321,7'322, Bacteriology, Advanced. Lectures, seminars and minor
research problems involving the more difficult points of bacteriological
technique, the study of the metabolism of microérganisms, the theory and
practice of testing disinfectants, of unusual character and the study of
representative types of the higher bacteria. In general, the subjects are
approached from the biochemical viewpoint.

7'34. Microscopy of Waters. Aims to give first-hand knowledge of
the organisms commonly found in waters of varying quality. The treat-
ment of water by copper sulphate, aeration, etc., is also 3i50ussed. Methods
of microscopical examination are taught and practical laboratory work
is required. Textbook: Whipple, The Microscopy of Drinking Water,

‘36, Planktonology. Takes up a consideration of those animals and
plants ‘which drift about in the water, unattached. They are the greatest
single source of fish food, either directly or indirectly. Some, as the medusa,
are enemies of young fish, The identification, life-history and distribution
are particularly considered,

7361, Industrial Microbiology. A broad survey of the theory and
practice involved in fermentation processes, and the industrial and eco-
nomic applications of microbiology in agriculture and the manufacture of
biochemical preparations. Industrial aleohol, vinegar, acetone, butyl
alcohol, glycerin, fermentation acids, and the applications in the leather and
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food industries are especially considered, as are also enzymes and their
technical applications, Texthooks: Marshall, Microbiology; Blakiston, 1921,
Fuhrmann, Einfulrung in die Grundlagen der technischen Mykologie, Nu-
merous other books for collateral reading.

7'862. Industrial Microbiology, A continuation of the preceding
with more detailed laboratory investigation on a semi-commercial scale,

7371, 7'372. Industrial Microbiology. Seminar work and laboratory
studies involving comprehensive reports and investigations of selected
problems in the applications of microbiclogy to the fermentation and food
conservation industries, Among the problems which may be considered
are the development or improvement of culture and biochemical methods
employed in the manufacture of industrial alcohol, acetone, glycerin,
butyl aleohol and organic acids, and the study of special relations of
microorganisms in the food, textile, fiber, timber, and leather industries.

39, Zymology. Lectures, reviews of current literature and labora-
tory experimentation on enzymes, The distribution and special chemical
behavior of these biochemical agents, and their relation to the theory and
practice of different types of digestion and fermentation, is discussed in
detail. Textbook: Waksman and Davison, Enzymes; Williams and Wilkins,
1927.

T'421, T7'422. Food Fishes. Lectures, recitations or conferences,
and latoratory work on economically important fishes and shell-fish;
incl*-Jing the natural history of food fishes, and their relations to oceanic
~ud fresh-water environment, fishing methods and equipment, and the
protection of fishing grounds against pollution and other destructive
agencies. In the laboratory, students acquire knowledge of the structure
and developmental stages of selected types of fish and shell-fish, and
practice in determining species. Visits to fish wharves and vessels with
taking of notes and writing of reports will form an important part of
the work,

7-43. Fish Culture. Two lectures a week on the rearing of fresh
water and marine fish, clams, oysters, and lobsters; including methods of
taking and fertilizing the eggs, design, construction and management of
hatching apparatus, and the care and transportation of the young fry.

7'441, T'442, Technology of Fishery Products. The methods of
handling, curing and preservation of fishery products. Refrigeration,
dehydration, salting and canning are studied from the bacteriological,
chemical and nutritional aspects. The examination of special processes,
of treatment packaging, and transportation, as well as the utilization of
by-products will also be considered. Textboolk: Tressler, Marine Products
of Commerce, Chemical Catalog Co., 1925,

‘60, Infection and Immunity. The fundamental biological facts
of infection, resistance and immunity. The biological characteristics of
infectious diseases of special interest to the sanitarian are considered in
detail. Textbooks: Park and Williams, Pathogenic Microdrganisms, Lea
and Febiger; Hiss and Zinsser, A Textbook of Bacteriology, D. Appleton
and Company.

7:62. Industrial Hygiene. The various prejudicial effects of factory
life upon health, including occupational accident, industrial poisoning and
the effects of defective ventilation and of dusty and otherwise dangerous
trades upon the health of the worker. Special attention is given to industrial
fatigue, factory sanitation, and to the problems of health administration
in industry. Textbook: Hockelt, Health Maintenancz in Industry.

763, Plant Sanitation. A consideration of the application of the
general principles of sanitation, water supply, waste disposal, etc., to
plants or factories utilizing decomposable materials, with special reference
to the food industries,
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7'641, 7642. Public Health Administration. Lectures and discus-
sions on the history, organization and administration of health depart-
ments and private health agencies, local, state and national, and on current
public health problems, their valuation and the methods by which they
are handled in health departments. A systematic study of the procedures
of official public health agencies.

7:661, T'662. Public Health Laboratory Methods. Practical methods
in use in state and municipal bacteriological laboratories are considered,
Training is given in the cultural diagnosis of diphtheria, examination of
specimens for tuberculosis, the Widal reaction in typhoid fever, the micro-
scopical diagnosis of malaria, the Wassermann test, the Kahn test, etc.
Texthooks: Park and Williams, Pathogenic Microorganisms, Lea and
Febiger; Hiss and Zinsser, A Textbook of Bacteriology, D. Appleton and
Company.

7:563. Public Health Laboratory Methods. A practical course in
diagnostic methods and other procedures employed in public health lab-
oratories. Training is given in laboratory diagnosis ol diphtheria, tuber-
culosis, typhoid fever, malaria, and certain other communicable diseases
and in the Wasserman and Kahn tests. This course is valuable for physi-
cians, laboratory technicians and those preparing for administrative posi-
tions in public hiealth. Given in Summer Session only.

7:66. Public Health Surveys., A discussion of the methods employed
in studying the health of a community, the factors considered and the
interpretation of accumulated data. A critical study of well-known surveys
will also be made, Texthook: Horwood's Public Healih Survey.

7-67. Municipal Sanitation. Lectures and problems dealing with the
general principles of sanitation as applied to the community, and including
water supply, sewerage and sewage disposal, collection and disposal of
refuse, street cleaning, housing, school sanitation, sanitation of food, stores
and restaurants, ete. Textbook: Phelps, Public Health Engincering.

7658, 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.

7'69. Health Records and Statistical Procedure. Deals particu-
larly with record-keeping, together with the organization and presentation
of health statistics in the work of school departments, private agencies and
health departments. The problems of Public Health Nursing Organizations
will receive special consideration. Offered at the suggestion and with the
endorsement of some of the national health organizations in the belief
that it will assist health agencies in improving, standardizing and making
more useful the records of their activities. It will be in the nature of a
seminar with bath lectures and discussion. It is expected that the students
will be persons in charge of public health record-keeping and that a set of
satisfactory and adaptable health records will be developed as a part of
the work. Given in Summer Session only,

7:60S. Hygiene of the School Child. Presenting the fundamental
scientific facts upon which Health Education is based, with consideration
of the recent discoveries in nutrition, heleotherapy, the health value of
posture and related phases of personal hygiene. Important points in the
fectures and assigned reading will be illustrated by laboratory demonstra-
tions, a number of which will be designed with the view of their being re-
peated in the Health Education classroom of the public schools, If this
subject ig taken for credit, no other subject may be taken for credit simulta-
neously,

7801, 7°602. Health Education. A consideration of the procedures
and methods used by health departments and school departments in
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health education., The health program of the school system is discussed
in detail as to both organization and method. Practical field work is
provided to allow the student an opportunity to study and participate
in these activities,

7'608. Health Education Methods. Designed for teachers and for
school nurses who have teaching responsibilities. Begins with a brief
statement of the organization and administration of school health work,
but devotes most of the time to a detailed consideration of the subject
matter and procedure in health teaching through the various grades.
New methods of health teaching as they have been developed in experi-
mental work by the instructor and by other health workers in various
parts of the country will be described. These methods include teaching
with the aid of motion pictures, story telling, scrap books, competitions,
weight records, etc. Observation and practice work in the Greater Boston
schools will occupy fifteen hours. If this subject is taken for credit no other
subjects may be taken for credit simultaneously. Given in Summer Session
only.
y7'61. Health Education Administration. Classroom exercises with
required reading considering the principles of health education with special
reference to the administrative procedure of Health Departments and
School Departments.

T7:63. Health Surveys and Statistics. A critical examination of the
method and content of standard health surveys, with a consideration of
community health score cards and suggested satisfactory schemes of
organization for municipal health activities. Analysis, discussion and
interpretation of the morbidity and mortality statistics of disease, and
their relationship to current public health problems. A portion of the
work will consist of original problems and reports which will be discussed
in & seminar,

7:68. Public Health Field Work. Conferences and actual field
work in connection with clinics, departments of health, health centers, and
other organized agencies for improving the public welfare, As examples,
students might be required to study and report on new installations for
water supply, sewage or waste disposal or housing projects, or to make
extensive personal surv?'s of health departments, to assist health officers
in investigations of epidemics, or in other ways to participate in health
gleasurw as actually carried out in the neighborhood of the metropolitan

istrict.

T'64. Public Health Problems. Seminar work in which the student
makes an investigation of the methods of study of special problems in
laboratory technique or in public health administration, such as the
control of communicable diseases, the organization and supervision of
food inspection or the application of the principles of sanitary science to
other problems.

7:65. Health Hazards in Special Industries. The specialized study
of the dangers, and of the principles of industrial hygiene in particular
industries, such as the rubber, textile, steel and fiber industries, and those
involving the possibility of infection or of injury through abrasive particles,
by poisonous gases or solvents, or other special dangers,

T'66. Epidemiology. Conferences devoted to a detailed consideration
of the natural history of epidemics, such as typhoid fever, diphtheria and
scarlet fever, and their causes in their relation to public water supplies,
milk supplies, sewerage systems, insects, and personal causative factors,
The student by critical examination of the more celebrated and instructive
examples is enabled to prepare himself for the interpretation of corre-
sponding phenomena arising in actual practice. A thorough review of the
literature on other infectious diseases, including measles, whooping cough,
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influenza, tuberculosis, Euliomye]itis, cerebro-spinal meningitis is included,

‘67, Communicable Disease Control, Conferences, chemical and
laboratory exercises on the control of the common communicable diseases.
A large part of the work is done at the South Department of the Boston
City Hospital.

7:68. Pathology. The principles of general pathology, with some
attendance at clinics and extensive laboratory studies on prepared material,

7701, 7702, Technology of Food Supplies. Lectures, discussions
and reports on the production, consumption, statistics and methods of
treatment of food materials. The general commercial methods of produc-
tion and handling of raw foods, such as milk, eggs, meats, cereals and other
vegetable food supplies, and their preparation for commercial distribution
or for later manufacturing processes will be discussed in detail. The funda-
mental principles involved in physical processes such as refrigeration,
dehydration, and salting, and the microbiology and chemistry of the
processes is studied,

7'711. Technology of Food Products. Detailed discussion of the
methods of food preservation and manufacture of special food products.
The packing house, flour, fishery, canning, confectionery, and food spe-
cialty industries are discussed, from the bacteriological, chemical and nutri-
tional aspects.

7'712. Technology of Food Products. A continuation of 7'711, with
laboratory studies on selected phases of certain industries.

7'80, Biochemistry. Lectures, laboratory, and assigned reading on
the chemistry of biological processes in plants and animals. The laboratory
work will include such practical technique in analytical and organic manip-
ulations as is required for biochemical assays and investigations. The
chemistry of proteins and their cleavage products, bodily secretions and
excretions, urine analysis, etc., will be taken up. The use of vacuum
apparatus and special extractors, the preparation of glandular substances,
ferments, vitamine preparations, sugars and other concrete industrial
applications of biological chemistry will be taken up in class as completely
as time permits,

7821, 7'822. Biochemistry, Selected Topics. Conferences, labora-
tory, and assigned reading on individual selected topics. Such topics as
body fluid neutrality, enzyme action, autolysis, radiations, cell physiology,
and other problems involving the applications of 780 are available for
selection. Extra hours may be arranged. A course of directed original
investigations,

7:83. Serology. Lectures and seminar discussions, supplemented by
such laboratory work as will aid in clarifying the more important theories
and practical applications of the subject, A comparative study is made
of the older and the more recent theories of immunology, with special
attention given to the physical and chemical aspects of immunity. The
application of erological methods to special ~oblems is discussed.

791, 792. Biological Colloquium. A weeki; meeting of the staff
and fourth year and graduate students. Each student j.vesents from time
to time reports of his own investigations or digests of cuisont scientific
literature, and receives friendly criticism as to his conclusions or his manner
of presentation or both.

7.98. Biological Seminar. All candidates for higher degrees are
required to prepare digests on assigned topics for presentation and dis-
cussion at meetings of the staff and graduate students.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, page 237.

GT1. Principles of Biology and Heredity.

G72. Technical Aspects of Bacteriology.
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G73. Sanitary Science and Public Health.
G76. Physiology and Embryology of Reproduction.

PHYSICS

(Including Theoretical and Industrial Physics and Electrochemical
Engineering)

The course in physics is designed to give a sound fundamental training
in theoretical and experimental physics intended to prepare such physicists
as are needed in educational institutions and in research laboratories of
larger industries and scientific organizations,

A large proportion of students in physics plan to take graduate work.
The facilities for graduate instruction enable them to extend their theo-
retical, experimental or industrial development in one or another direction,
according to their qualifications and desires,

By collaboration with a staff actively engaged in theoretical and
industrial physical research, the graduate student is effectively initiated
into the method of pursuing a definite research problem, selected as much
as practicable along the line of his specialization,

A weekly Physics Seminar keeps undergraduate and graduate students
in touch with recent fundamental developments in physics, while acquaint-
ing them with current physical literature,

Electrochemical Engineering

The course in electrochemical engineering aims to provide a funda-
mental training in the principles of electrical engineering together with a
broad knowledge of chemistry, upon which as a foundation the more
specialized work of theoreticai and applied electrochemistry is based. The
demand for men with a training along the above lines is steadily increasing
as electrochemical and electric furnace operations become more and more
general. The large industrial research laboratories also offer excellent
opportunities for electrochemical engineers.

The instruction in electrochemistry extends throughout the third and
fourth years. A large amount of time is devoted to laboratory work for
which purpose two laboratories, established in conuection with the Rogers
Laboratory of Physics, have been especially equipped for performing all
types of electrochemical and electric furnace operations. Owing to the
limited capacity of these laboratories, however, the number of students
who can be admitted is necessarily restricted. In the senior year students
in Course XIV are allowed considerable option in the choice of studies
in the Departments of Electrical Engineering, Chemicai Engineering and
in Metallurgy.

Subjects 8:00 to 8'99 (see page 59)

8'00. Physics. (Entrance), Recommended to candidates for ad-
mission to the first year class who are in doubt as to the adequacy of their
preparation for the entrance examination in September. It is also open
to students who have not previously studied Physics. The ground covered
corresponds to the entrance requirements in Physics. Students passing
the course are not required to take the entrance examination. No laboratory
work will be given. Textbook: Practical Physics by Black and Davis,
Revised Edition.

8'01. Physics (Mechanics)., Lectures, laboratory and recitations
devoted to a discussion of the statics of a particle and of a rigid body, the
general conditions of equilibrium, composition and resolution of vectors,
moments and couples, the kinetics of a particle, laws of accelerated motion,
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motion of particles in plane curves, motion of projectiles, friction, work
energy and power, angular velocity and acceleration, moment of inertia,
dynamics of rotation, elasticity, gravitation. Free use is made of trigo-
nometry and elementary calculus, Texthook: Exercises in Mechanies,
Drisko.

8:012. Physics (College Class)., Given during the first ten weeks of
the first term for the benefit of callege transfer students who already have
been allowed partial credit for 8'01 and 8:02 on the basis of a substantial
course in general physics taken before transferring. In cases where the
previous laboratory training has been sufficient to warrant, the laboratory
requirement of this course will be waived, The work includes a discussion
of energy and power, angular velocity, angular acceleration, moment of
inertia with calculus derivations, universal gravitation, hydraulics, periodic
motion, harmonic motion, and wave motion. Calculus is used to a con-
siderable extent.

802. Physics (Mechanics and Optics). Lectures, laboratory and
recitations. The first part of the subject is devoted to a discussion of
vibratory and harmonic motion, hydrostatics, hydraulics, and wave motion,
The latter part is devoted to optics including a discussion of reflection,
refraction, total reflection, lenses and mirrors, spherical and ~. matic
aberration, achromatism, optical instruments, interference, diffre :ti n and
the diffraction grating, wave length measurement, radiant energy, spectrum
analysis, ultraviolet and infra-red radiation, color, polarization, light
production and distribution. Textbook: Exercises in Mechanics and Light,
Drisko.

8'03. Physics (Electricity). A quantitative study of Ohm's Law,
Joule's Law, electromagnetic induction and the magnetic circuit, galvanom-
eters and meters. Free use is made of the calculus, and many types of
problems assigned and discussed. Textbook: Special Printed Noles and
Problems.

8:034. Physics (College Class). Given during the first ten weeks of
the first term for the benefit of college transfer students who already have
been allowed partial credit for 8'03 and 8'04 on the basis of a substantial
course in general physics taken before transferring. In cases where the
previous laboratory training has been sufficient to warrant, the laboratory
requirement of this course will be waived. Among the topies studied are the
electrostatic field, capacitance, electromagnetic induction, and the be-
havior of circuits carrying variable currents. Free use is made of the cal-
culus, and particular emphasis is laid upon fundamental alternating current
and oscillatory current circuit phenomena,

8'04, Physics (Electricity and Heat). Electricity: Continuation of
803 with special emphasis on sinusoidal induced e.m.f.'s and simple alter-
nating current circuits and phenomena, Electrical resonance, free and
damped oscillations, pulsating currents, and electronic conduction are
discussed. Many problems are assigned for solutions,

Heat: The general theory of heat and laws of conduction and of
radiation are discussed. Methods of measurement of temperature and
other thermal constants are taken up in the laboratory and the lectures,
and many important applications to industrial processes are emphasized,
Texthook: Special Printed Notes and Problems.

80b. Sound, Speech and Audition, A study of the dynamics of
sound, vibrating systems, strings, membranes, pipes, resonators, ete. Also
a studv of speech and audition.

8:06. Acoustics, Illumination and Color. A discussion of topics of
especial interest to students of architecture,

8:07. Precision of Measurements. A discussion of the principles
underlying the treatment of experimental data and the planning of inves-
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tigations involving measurements. Textbook: Goodwin's Precision of
Measurements and Graphical Methods.

8'10. Heat Measurements. Laboratory experiments and lectures
on heat of combustion, thermal conductivity and temperature measurement.

811, Heat Measurements, The theory and practice of heat measure-
ments, particularly for industrial problems.

8'12, Heat Measurements. Enlargement of 811,

8'13. Heat Measurements. The various means of measuring tem-
peratures, thermal conductivity of materials of construction, heats of
combustion of coals, petroleum and gas will be studied theoretically and
by experiments. The effect of radiation in true measurement of temper-
ature and loss of heat froem furnace walls will be considered in detail.

814, Heat Measurements II. An advanced subject consisting of
selected experiments followed by a laboratory investigation of problems
connected with the industrial application of heat such as thermal con-
ductivity, thermal expansion, specific heat, ceramics, ete,

8'16. Photography. Lectures on the theory and practice of photog-
raphy with special emphasis on its scientific applications,

8161, E‘hotogmphic Laboratory. Exercises in photographic manip-
ulation, determination of the characteristics of photographic materials,
color sensitivity and use of filters, telephotography, micro-photography,
the mgll;'ing of lantern slides, ete, Should be taken after or simultaneous y
with 815,

816, Photography Seminar. A discussion of important problems in
advanced photography such as the theory of photographic sensitivity, the
physics, chemistry and physical-chemistry of the process, etc.

8'161. Aerial Photography. Lectures covering the military and
commercial aspects of aerial photography. Among the topics considered
will be, aerial cameras, photographic materials and dark room manipula-
tion, interpretation of aerial photographs, map-making, stereoscopic and
oblique aerial photography, ete. Texthook: Ives, Air Plane Photography.

8'17. Geometrical Optics, The theory of image formation by mirrors,
prisms, and lenses, the design of optical systems, theory of stops, photom-
etry of optical systems, etc,

8'171. Geometrical Optics (Ordnance), (Not to be offered in 1927-
28). An extension of 817 with special study of the optical instruments
used in military service,

818, Physical Optics. Lectures and laboratory exercises on the
wave-theory of light, interference, diffraction, reflection, refraction,
polarization, spectroscopy, photometry, spectrophotometry and color-
imetry. Textbook: Houstoun, A Treatise on Light.

8'191. Microscope Theory and Photomicrography. Theory of the
microscope with laboratory work in photomicrography,

8192, Optics, Advanced. Lectures, assigned reading, and laboratory
work in physical and geometrical optics, Among the topics treated may
be mentioned the design, construction and testing of optical instruments,
refractometry, colorimetry, photometry, spectrophotometry, radiometry
and spectro-radiometry, polarimetry, ete.

8'201. Electricity. Intermediate work in electricity and electrical
measurements, in continuation of 8'03 and 804. Emphasis is placed on
the fundamentals of electrical theory, and the usual theorems of the
electrostatic field are developed, A careful study is made of the properties
of the electric circuit, including resistance, inductance, and capacitance,
and relations developed whereby these constants may be evaluated for
special cases. Some attention is given to the method of “dimensicas’ and
to the inter-relations of the several systems of units, Textbook: Starling,
Electricity and Magnetism,
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8202, Electricity. A continuation of 8201, A detailed study of the
behavior of circuits carrying varying currents is followed by some prac-
tice with alternating current circuits, including a brief discussion of three-
phase circuits. This is followed by an introduction to transmission line
theory and allied topics. The remainder of the course has to do with
ionic and electronic conduction in gases at low pressures, and various
applications to commercial devices. The student in this course is placed
more and more upon his own initiative, in preparation for his undertaking
of some special investigation as a thesis 1n {IES fourth year. Textbook:
Stariing, Llectricity and Magnetism.

8'21. Elements of Electron Theory and Electron Apparatus. The
fundamentals of the modern theory of electrons are presented, and the
varied lines of experimental evidence on which the theory is based are
discussed. The latter includes Millikan oil drop experiments, the phenom-
ena of conduction in gases, thermionic emission, photoelectric effects, etc.
In the latter part of the course, the various specific tubes which depend
for their operation on electron conduction in space are taken up. Textbook:
Crowther, Ions, Electrons, and Ionizing Radiations.

8211. Electron Theory. The fundamentals of the modern theory
of electrons are presented and the varied lines of experimental evidence
on which the theory is based are discussed. The latter includes methods
of determining the charge and the mass of the electron, the phenomena of
conduction in gases, thermionic emission, photoelectric effects, ete. The
relation of electrons to the constitution of matter is considered incidentally.
The kinetic theory of gases is discussed briefly, as far as it is necessary to
understand the processes in gas-filled and vacuum tubes. In the latter
part of the course, the practical details of commercial and other apparatus,
which depend for their operation on electron conduction in space, are dis-
cussed, These include the kenetron, the tungar rectifier, the three electrode
radio tube, the cathode-ray oscillograph, ete. In connection with these
tubes the modern methods of producing and measuring high vacua are
discussed, Given in Summer Session only.

8212. Gaseous Conduction, Arcs, sparks, and glow discharges, A
study of the theory of gaseous conduction in relation to electrical engi-
neering problems. Insulator flashovers, corona, arc rectifiers and allied
malters.

8221, 8222, Advanced Physics I. Designed to give a thorough
training in the main topics of theoretical mechanics as a basis for sub-
sequent work in advanced physics. The work begins with the general
kinematics and dynamics of the mass point introducing the potential
function, the principles of conservation of energy, the principles of internal
displacement in holonomic and nonholonomic systems and d'Alembert's
equations of dynamic equilibrium. Following the study of periodic and
aperiodic free and constrained motion, conservative and dissipative, and
its applications to the linear and spherical pendulum — general dynamics
of a system cf material points continued as far as Hamilton's principle, the
Lagrangian and canonical equations of motion. Finally the study of
mechanics of rigid bodies and of continuous media, including the principle
of hydrodynamics and elasticity.

8231, 8'232. Advanced Physics. II. The first part of the course in
cludes the theory of heat conduction with a discussion of various initial
and boundary conditions leading to solutions in terms of Fourier's Series
and Integrals, Cylindrical and Spherical Harmonics. A brief course in
Thermodynamics follows, including the First and Second Laws and their
application to various problems in Physics and Chemistry, concluding with
the subject of chemical affinity and Nernst’s Heat Theorem. This is
followed by a mathematical treatiuent of the electric and magnetic fields,
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the electromagnetic field and Maxwell's equations, Poynting's vector,
electromagnetic waves, radiation from an electron, the electromagnetic
theory of light, theories of reflection, refraction, dispersion, absorption and
seattering. Magneto and electro-optics. Elementary presentation of the
nature of white light and its propagation,

8'241, Electromagnetic Theory, The fundamental ideas of Max-
well's theory, covering the following topics: the electrostatic field, dielec-
trics, energy and mechanical forces in the electrostatic field, the electric
current, the electromagnetic field, induction, the fundamental circuital
laws and the Poynting vector.

8'242, Electromagnetic Wave Propagation. A continuation of 8'241
covering: plane waves in isotropic homogeneous dielectrics and in imperfect
dielectrics; penetration of electromagnetic waves in metals, the complex
Poynting vector and theory of skin-effect; the propagation along parallel
wires and cables, general theory of propagation of electromagnetic dis-
turbances and Hertz's solution, App[)ieations to the theories of propaga-
tion of electromagnetic waves along the surface of the earth and of radiation
from antenna systems,

8'26. Practical Spectroscopy. Instruction will be by lecture and
laboratory work ending with simple research problems. The principles,
practice and applications of spectroscopy without using advanced mathe-
matics and covering the following topies will be discussed: prisms and
grating spectrographs for infra-red, visible, and ultra-violet; their con-
struction and adjustment; interference methods, purification of organic
compounds; the analysis and interpretation of their absorption spectra.
Emission spectra of elements and compounds in arc :11111] spark; their
identification and estimation. Precision wave length determinations.
Refractive indices in ultra-violet and photometry of spectra. Textbool:
Baly's Spectroscopy, Longmans, Green & Co.

8.26. Dielectric and Magnetic Molecular Properties, Molecular
explanation of the phenomenological constants of gases and liquids and
their dependence on pressure and temperature. Debye's theory of dielec-
trics, Kerr effect, anomalous dispersion, Born's theory of the migration
speed of ions, Langevin's theory of magnetism, the magneton, electro-
caloric and magnetocaloric effects and related problems. (Not given 1927-
28.) Texthool: P, Debye, Theerie der elekirischen und magnetischen Mole-
kulareigenschaften.

8'29. Lattice Theory of Rigid Bodies. The methods and results of
erystallography and the X-ray investigations of rigid bodies will be dis-
cussed. The following topics will be considered: Homeopolar and hetero-
polar crystals; Born-Madelung’s theory of heterapolar lattices; Elastic
constants and breaking stress; Surface tension; Dielectric constant and
magnetic susceptibility; Piezoelectricity; Double refraction and optical
activity; Thermal expansion and pyroelectricity, specific heat of crystals;
Hund's theory of crystal types. Textbook: M. Born, Problems of Atonic
Dynamics; Alomtheorie des festen Zustandes.

8'301, 8'302. Atomistic Theories. A comprehensive study of the the-
oiles of atomie structure and constitution of matter, including: a systematic
development of statistical mechanics starting from the Hamilton canonic
equations of motion, a study of ergodic and quasiergodic systems with
applications to the classical Maxwell-Boltzmann molecular theory of gases,
Boltzmann's H-theorem and the concept of entropy, and an introduction
to the quantum theory from the statistical viewpoint. This is followed by
a study of the modern theories of atomic structure including the Bohr
theory, its accomplishments and difficulties, and the later work of Born,
Heisenberg and Schrodinger. The theories of fine structure of band spectra,
and of the Stark, Zeeman and Paschen-Back effects are given. Emphasis
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is laid on the fundamental philosophical and mathematical methods of
attack and not on the descriptive side which {s assumed familiar to the
student. Reference books: CL Schaefer, Einfuhrung in die theoretische
physik. Bd. 2; A, Sommerfeld, Atomic Structure and Spectral Lines.

8'81, Celestial and Atomic Mechanics. A general introduction to
the Hamilton-Jacobi theory and the calculus of perturbation, including:
the n-body problem, the Newcomb-Lindstedt and Bohlin expansions of
the perturbation function, Poincaré's periodic solutions, and the theorems
of Poincaré and Bruns, Next, a brief survey of Bohr's semi-classical atomic
dynamics is given, the reasons for its breakdown are discussed and an
introduction to the new atomic mechanics of De Broglie, Schrodinger, Born,
Heisenberg, are given, concluding with a study of the relation between
these different theories and the macromechanies of Galileo and Newton,
The topics vary considerably from year to year. Reference books: E. T.
Whittaker, Analytical Dynamics; C. V. L. Charlier, Mechanik des Ilim-
mels; M. Born, Problems of Atomic Dynaniics, and original articles in the
literature.

8:33. X-rays and Radiology. Lecture and laboratory work dealing
with the theoretical considerations of X-ray emission and absorption
followed by a discussion of the applications to scientific and industrial
problems.

8'36. Radiation Measurements (Laboratory). Aims to familiarize
the student with modern instruments and methods for quantitative measure-
ment and analysis of ultra-violet, visible and infra-red radiation.

Determinations of the transmissions of various glasses, analysis cf the
radiation from such sources as the quartz mercury are, carbon arg, incan-~
descent lamp, etc., and determinations of surface radiation coefficients will
be made by means of the filter-radiometer, radiation potentiometer, and
spectro-radiometer, using thermopiles, photoelectric cells, selenium cells,
etc.

887, General Theory of Radiation. (Offered in alternate years.)
Selected topics from the following: Kirchhoff's law, black-body radiation,
the pressure of radiation, Stefan-Boltzmann's and Wien's laws, entropy
and temperature of a monochromatic radiation, energy-distribution in
normal spectrum according to the classical theory and to the quantum
theory, pure cavity radiation. Textbook: M. Planck, Wirmestrahlung.

8.38. Theory of Relativity. Restricted and general relativity cover-
ing the following topics: the Galilean principle of relativity, relativity of
space and time, the Lorentz transformation and its geometrical and
mechanical consequences; Minkowski’s electrodynamics, matter and
energy, the principles of equivalence; relativity and Riemann's geometry,
the fundamental equations of general relativity, Einstein's theory of
gravitation, the static-symmetrical gravitational field with applications,
cosmological consequences of the theory of relativity. Weyl's theory and
gauge invariance. The newly discovered relations between relativity and

uantum theory will also be discussed. Reference books: 4. S. Eddington,
he Mathematical Theory of Relativity; W. Pauli, Relativitdtstheorie.

B.431, Applied Elasticity. Covers the principles of the theory of
elasticity giving the necessary theoretical foundation to the students
taking the laboratory work in photoelasticity or intending to do further
specialized work in theoretical and applied elasticity. The following topics
are covered: the general theory of stress and of strain up to the stress
equations and the strain equations in cartesian coordinates, the general
Lame's stress-strain relations assuming the generalized Hook's law and
their simplification in isotropic solids to the more usual stress-strain
relations involving two elastic constants. The relation between the math-
ematical theory of elasticity and technical mechanics is discussed, and the
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scope and limitations of the mathematical theory of elasticity are examined,
Textbooks: 4. K. H. Love, Mathematical Theory of Elasticity; Prescolt,
Applied Elasticily.

8'432. Photoelasticity, Combined lecture and laboratory course on
the analysis of problems of elasticity, mechanical and structural design,
by means of the photoelastic method of stress analysis, based upon the
temporary double refraction due to stress. The principles of the method
are studied and the apparatus described. The laboratory work includes the
solution by the photoelastic method of well-known classical problems for
instruction in the method, followed by original research in the field of engi-
neering chosen by the student or upon which the stafi and graduate students
are engaged at the time.

8'44. Applications of X-Ray and Photoelasticity. A joint lecture
and laboratory course in the applications of the X-ray and photoelastic
methods of examination of engineering materials and structures, The
work in X-rays includes the theory and practice of radiography and
crystal analysis, The work in photoelasticity covers the theory and prac-
tice of stress analysis by means of polarized light.

8'461, 8'462. Physics Colloquium, Papers and conferences by visiting
lecturers, members of the instructing staff and students pursuing graduate
work in physics for the purpose of reviewing problems of theoretical and
applied physics and discussing research problems and noteworthy papers
in current physical literature,

8'46. Industrial Radiology. Lectures and laboratory work covering
the theory and practice of industrial radiology, including the examination
of opaque materials by means of X-rays and the analysis of crystal
structure.

8'801, 8'802, Principles of Electrochemistry. The fundamental
principles of physics and chemistry underlying electrochemical phenomena
are discussed from the standpoint of thermodynamics and kinetics. The
instruction is by lectures, recitations and the solution of problems. The
ground covered is that in Washburn's Principles of Physical Chemistry
which is used as a textbook, together with a more extended treatment of
thermodynamics,

8'82, Electrochemistry. The electron theory, electrical conduction
in liquids, solids and gases, theories of the voltaic cell, polarization and
electrolysis, the principles involved in the corrosion, electro-deposition,
and refining of metals, and the energy relations underlying the mutual
transformetions of chemical and electrical energy. No single English
texthook covers the subject as presented. Reference: Thompson's Theo-
retical and Applied Electrochemisiry.

8'83. Electrochemistry, Advanced. The mechanism of electrode
potential phenomena is studied in detail. This includes the experimental
data on overvoltage and the theory of overvoltage; the mechanism of
oxidation and reduction potentials; ana electro-capillary phenomena
and absolute potential. Abstracting and eriticizing journal articles on these
subjerts is included in the assigned work,

" 84. Photochemistry. Elements of the quantum theory of spectra,
application of the same to photochemical reactions in gases, liquids and
solids, kinetics of photochemical reactions, temperature coefficients of
reactions, catalysis, photoelectrochemical reactions, energy relations
underlying transformations of radiant and chemical energy, production
and practical uses of ultra-violet radiation, and principles of radiometry.
The instruction is by lectures, informal discussion, problems and reports,
Textbook: Special Notes.

8861, 8'862. Applied Electrochemistry. Consideration of the indus-
trial applications of electrochemistry. The subjects discussed include the
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theory and construction of different types of electric furnaces, electro-
metallurgical processes, accumulators and primary batteries, and the
electrolytic production of chemical compounds. The work of the last part
of the second term consists in working out the details of design of one or
more electrochemical plants for specific processes. Textbook: Thompson,
Theoretical and A pplied Electrochemistry.

886, Electrochemical Laboratory. Carried on in conjunction with
882, 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;
Ostwaold- Luther's Physiko-Chemische Messungen.

8:'871, 8'872. Kpplied Electrochemical Laboratory. Affords practice
in the use of various types of electric furnaces together with efficiency tests
on their output, Are, resistance, and induction types of furnace are pro-
vided. The production of steel, ferrosilicon, calcium carbide, carborundum
and aluminum are among the processes studied. Efficiency tests on tech-
nical processes involving electrolysis in aqueous solutions are also included,
e.g., the production of hypochlorite, chlorate, etc. Admission limited to
the capacity of the laboratory. Textbook: Neostyle notes,

8'89. Electric Furnaces. Intended for fourth year and graduate
students who desire to obtain some acquaintance with electric furnace
operation, without having had any previous training in applied electro-
chemistry. Descriptive lectures on electric furnace operation accompanied
by a selected number of laboratory exercises described under 8872, Text-
book: Thompson, Theoretical and Applied Electrochemistry and Neosiyle
noles.

8'90. Elements of Electrochemistry., Fundamental principles of
electrochemistry and their industrial applications for students who desire
a general survey of this subject but who have had no previous preparation
in physical chemistry. The laboratory worlk consists in the electric furnace
experiments of B'87, Textbook: Thompson, Theoretical and Applied

cirochemisiry.

893. Colloquium. Students present before the class for discussion
reviews of current articles on electrochemistry appearing in the English
and foreign journals, and memoirs on assigned topics in modern physics.

8'04. Precision of Measurements. A series of lectures and class-
room discussions on the scientific method of attacking experimental research
problems and on the reduction and discussion of experimental data, Text-
book: Precision of Measurements and Graphical Methods, Goodwin.

8'98. Glass Blowing. Students are taught how to manipulate glass
and make such simple apparatus, electrades, etc., as are likely to be needed
in electrochemical research. Given during either term, and offered only
to fourth-year and special students in Course XIV.
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GENERAL SCIENCE, ENGINEERING AND MATHEMATICS
Courses IX-A, IX-B, IX-C

General Science I1X-A

This course, largely elective in the senior year, is planned to offer
first, a substantial education along scientific lines, and to provide sub-
sequently, through its electives, for a more intensive training in some one
branch of science or in closely inter-related sciences, There is, also, an
opportunity to elect a substantial amount of such humanistic studies as
English, Modern Language, History, Economics and Social Science.

It offers, in other words, an opportunity for a broad training in
science without sharp specialization. Such ‘a course possesses many
advantages in view of the ever increasing inter-relations of the various
sciences, and should prove particularly valuable to those who have not
fully decided upon any particular line of specialization, or to those who
intend to specialize in graduate work later.

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

General Engineering IX-B

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

A schedule, except for that portion listed as elective, has been prepared
and is offered as one suitable for a broad training in engineering. There is
also opportunity for the election of economic and business subjects, or of
courses in literature and modern languages,

In all cases the choice of electives must be approved by the committee
in charge of Course IX.

Mathematics I1X-C

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

The schedule outlines a course of study leading to the Bachelor's
Degree for students who desire to specialize in applied mathematics. It
is a course well adapted to serve as a preparation for later specialization
in pure mathematics, in mathematical-physics, or along lines of experi-
mental physics or engineering requiring a high degree of proficiency in
mathematics.

Considerable latitude in the choice of subjects is provided for in the
electives of the junior and senior years in order that the student shall be
able to take, if he so desires, a considerable amount of work in general
studies, or in scientific and engineering subjects in which mathematics play
an important part, in addition to his purely mathematical subjects. For
example, he may elect courses in Thermodynamics, Mechanics, Electricity,
or in Physical Chemistry.

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

The course in Chemical Engineering is designed to give the student a
thorough foundation in chemistry and in the elements of mechanical and
electrical engineering, followed by training in the special field of chemical
engineering, i.e,, in the solution of the engineering problems of chemical
industry, The instruction of the first two years is therefore wholly in
other departments, and of the third year mainly so. The professional
instruction within the department begins with industrial chemistry in
the third year and is followed by chemical engineering and laboratory
work in the fourth,

Because of the composite character of the course, it is impossible to
include in the undergraduate instruction material other than the funda-
mentals required in professional work. On this account, special attention
is given to post-graduate courses, and the student who hopes to attain

rofessional lendership should plan for at least one post-graduate year
eading to the Master's Degree.

Laboratory instruction in chemical engineering is carried out mainly
in the School of Chemical Engineering Practice, located in seven industrial
plants in Buffalo, New York; Bangor, Maine; and Everett, Mass. This
school has facilities for only a limited number of students and its privileges
are restricted to those whose work at the Institute has, in the opinion of the
Department, shown marked promise of professional success. The work of
the Practice School may be taken either as a part of a post-graduate
program leading to the Master's Degree (X-A) or as the last part of the
undergraduate course (X~B).

The function of the Research Laboratory of Applied Chemistry is to
afford special training in industrial research. The student cannot profit-
ably undertake such work without a thorough theoretical foundation.
Normally this will require a Master's Degree or its equivalent. The
laboratory is able to give financial assistance to a limited number of men
of unusual capacity in research,

Students interested in post-graduate work should consult the bulletin
on Graduate Study and Research,

Subjects 1000 to 1093 (sce page 59).

10°11. Problems of the Chemical Engineer. Describes the field of
activity of the chemical engineer and the preparation along both chemical
and engineering lines which the practice of the profession requires.

10°12. Plant Engineering. A series of daily conferences, supple-
mented by laboratory work in which are taken up the stoichiometric
methods of computation of industrial processes, the technique of securing
and interpreting the laboratory data necessary for evaluating the industrial
potentialities of processes, and the principles underlying and the description
of the mechanical operations of chemical industries.

10"13. Plant Engineering. A continuation of the preceding course
in which is taken up Flow of Heat and Flow of Fluids, particularly as
relating to chemical industries, and the quantitative relationships of chemi-
cal engineering processes.

10'14. Applied Chemistry. Devoted to the development of the
technique of quantitatively applying the underlyirg principles of chemistry
to the solution of the types of problems involving the problems which are
most frequently encountered in industrial work.

10'16. Thesis Reports. A series of reports by the students on the
progress of their theses, presented before the rest of the students and the
instructing staff.

10191. Chemical Engineering Literature. Readings in technical lit-
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erature in both French and German, including searches in reference books
and journals,

10192, Chemical Engineering Literature, Continuation of 10°191.

10'20. Industrial Chemistry. The more important industrial chem-
ical processes, including metallurgy, are studied from the point of view
of both the chemical reactions forming the basis of the process, and the
plant necessary to carry on these reactions. In this way the interrelation-
ships of the different industries as to raw materials, sources of energy,
and standard types of apparatus are developed and a general survey of
the field obtained. Extensive problem work is included and one hour a
week of memoirs presented by individual students upon important topics.
Textbook: Thorp, Outlines of Industrial Chemistry.

10201. Industrial Chemistry. Identical with 10'20 except for
omission of memoirs.

10°202, Industrial Chemistry. Tdentical with 1020 except that
especial emphasis is laid on ordnance and chemical warfare topics, par-
ticularly in memoirs,

10°203. Industrial Chemistry. Similar to 10°202,

10°206. Industrial Chemistry. A modification of 10:20 designed
particularly to meet the requirements of Chemical Warfare Officers.

10'21. Industrial Chemistry. A continuation of 1020, Devoted to
those industries which deal with amorphous solids, including glass, ceri-
mices, leather, paints, textiles, paper, rubber, ete. Textbook: Thorp, Out-
lines of Imdustrial Chemistry.

10211, Industrial Chemistry, Identical with 10'21 except that
memoir work of 1020 is included.

10212, Industrial Chemistry. Identical with 10'21 except that
the mechanical operations of chemical industry are taken up in place
of memoirs,

10218, Industrial Chemletry., Continuation of 10°202.

10214, Industrial Chemistry. Similar to 10°21 modified to meet the
needs of R, O, T. C, students.

10'22. Industrial Chemistry. Continuation of 10°20,

10'224. Industrial Chemistry. Similar to 10°22 modified to meet the
needs of R, O, T, C, students,

10'26. Industrial Stoichiometry. Stoichiometric calculations con-
nected with the processes of chemical industry, The subject matter is an
expansion of the problem work of 10'20. Intended especially for college
men who have had descriptive industrial chemistry.

1026, 10°27. Industrial Chemical Laboratory. A study of the
evolution of a chemical process from the idea as originally formulated
through the successive stages of laboratory development to the design
and equipment of the necsssary plant.

T&]e process is first examined in the light of available literature,
and is analyzed as to the probable factors which enter into its successful
operation, Commencing with the preparation of the raw material it is
next carried out in a quantitative manner in the laboratory on as large
a scale as is consistent with reasonable accuracy and despatch. Each
chemical operation is analytically controlled, rapid methods of the requisite
accuracy being employed, The physical properties of the solutions, pre-
cipitates, and final products are critically observed and the choice of the
apparatus to be recommended is based upon quantitative experimentation
carried out in the laboratory. Finally, each student submits an informal
report upon the process and plant, with plant layout and estimate of
costs, Questions of labor, depreciation, interest, and insurance are dis-
cussed in the class, ar.d so far as is possible are involved in the students’
reports.
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10'31 — 10'36. Chemical Engineering, These subjects cover the basic
principles underlying the unit operations of chemical industry. Because
most of these operations involve fundamental problems in flow of heat
and flow of fluids, these topics are first discussed in detail. There follows
an analysis of the operations of evaporation, distillation, deying, humidifi-
cation, filtration, subdivision of solids, hydraulic classification and similar
topics. Throughout the course, emphasis is laid on quantitative relation-
ships and these are illustrated by the solution of numerous problems.
Textbook: Walker, Lewis and McAdams, Principles of Chemical Engi-
neering.

10'31. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation and Distillation).

10'311. Chemical Engineering. Similar to 1031, modified to meet
the needs of R.O.T.C. students.

10'32. Chemical Engincering (Humidity, Humidification, Drying
and Subdivision, and Separation of Solids).

10°321. Chemical Engineering. Similar to 10°31, modified to meet
the needs of R.0,T.C. students.

10'38. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation and Distillation).

10'331. Chemical Engineering, '

10'34, Chemical Engineering (Humidity, Humidification, Drying
and Subdivision, and Separation of Solids).

10'341. Chemical Engineering,

10'36. Chemical Engineering.

1036, Chemical Engineering.

1037, Chemical Engineering Laboratory. Trains the student to
plan and conduct tests, and to interpret and correlate the results. The
apparatus tested includes filters, evaporators, driers, scrubbers, ete,

10'41—10'64. Special Topics in Chemical Engineering. The purpose
of each of this group of subjects is to study thoroughly and in detail one
special phase of chemical engineering. Each subject starts with a brief
review of the underlying principles as taken up in 10'31 and 10°32. The
niore advanced phases are then discussed in detail. To illustrate the
general applicability of these principles to the design and operation
of industrial plants, numerous problems are solved guantitatively,

1041, Distillation. A quantitative study of the basic principles of
distillation, as applied to binary mixtures, both of complete and limited
miscibility and to multicomponent systems. Typical problems include
batch and continuous simple distillations, steam distillation, vacuum and
pressure distillation, rectification, heat recovery and the like, Special
attention is paid to graphical methods. Textbook: Special notes and
problems.

10'42. Drying. A detailed study of the basic principles of drying.
Quantitative problems dealing with driers of the rotary, tunnel, loft,
compartment and drum types. Textbook: Special notes and problems,

1043, Evaporation. A detailed study of the various factors involyved
in evaporation, such as heat transmission, entrainment and frothing.
Considerable attention is paid to multiple effect operation, both with
paraiel and reversed flow of steam and vapor, Vapor compression evap-
oration is also considered. Textbook: Special notes and problems.

10'44. Combustion.

10'46. Mechanical Separation.

10'46. Extraction I. (Gases by Liquids.) The basic principles of
equilibria, mechanism and rate of interaction are studied in detail. Quan-
titative applications include the absorption of single gases, such as sulfur
dioxide, ammonia, and hydrochloric acid, and complex mixtures, such as
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light oil, casing-head gasoline, refinery gases, and the like. Particular
attention is paid to graphical methods, Textbook: Special notes and
problems,

10'47. E raction II. (Gases and Liquids by Solids) A study of
the basic priuciples of adsorption phenomena, followed by problems in
decolorization of oils, sugar syrups, and the like; solvent recovery by adsorp-
tion and the leaching of various solids. Textbook: Special notes and
problems.

10'60. Heat Transmission. Includes a study of the individual or
film coefficients of heat transfer for evaporating, condensing, warming and
cooling, followed by application in the design of stills, condensers, heat
exchangers, ete. Spm‘.ial attention is paid to the correlation of data by
tha methods of dimensional analysis, and to the inter-relationships between
heat transfer, fluid friction, and absorption. For problems involving the
batch warming and cooling of solids, the Fourier equations are applied
graphically. Textbook: Special notes and problems,

10'61. Furnace and Retort Design.

10'63. Chemical Engineering Design. This course is apen only to
students who have taken the iield work of the School of Chemical Engi-
neering Practice. The problems given involve the design of a complete
plant, from the viewpoint of both chemical engineering and economies,
Textbook: Special notes and problems.

10'64. Economic Balance in Chemical Industry., A course of lec-
tures and conferences planned to develop original power in the solution
of problems in chemical industry, The problems chosen cover a wide
range of topics, but in each case the various factors under the control of
the designer are analyzed quantitatively, in order to determine the opti-
mum design from the viewpoint of cost and economic return, Textbook:
Special notes and problems,

1061, Corrosion. Presents the general theory of corrosion and the
specific characteristics of the more important metals,

10'62. Applied Chemical Thermodynamics. Presents and illustrates
those elements of thermochemistry and thermodynamics of most impor-
tance in the field of chemical engineering.

Special Topics in Industrial Chemistry 10°69, 10°79, A series of grad-
uate courses covering in datail the following subjects:

10'69. Tanning and Allied Subjects.

10'691. Leather and Rubber.
10'70. Sulphuric Acid.
10'71. Glass, Ceramics and 10'77. Rubber.
Refractories. 10'78, Wood Distillation.

10'72. Iron and Steel. 10'75. Paints, Oils and Varnishes.

10'78. Starch and Cellulose.

10'74. Petroleum.

1076, Nitrogen Fixation.

10'81. School of Chemical Engineering Practice — Bangor Station
At this station emphasis is placed on the study of electrolysis, drying,
humidification, evaporation, absorption, and causticization. This work is
carried out in the plants of the Eastern Manufacturing Company at South
Brewer, Maine, manufacturers of writing papers and sulphite pulp and of
the Penobscot Chemical Fibre Company at Oldtown, Maine, manufacturers
of soda and sulphite pulp. Given during the summer and first term and
may be taken only in conjunction with 10'82 and 10'83.

10'82. School of Chemical Engineering Practice — Boston Station.
At the Boston Station primary emphasis is placed on the study of filtration,
handling of corrosive materials, materials of construction and plant layout
flow of heat and absorption. Stress is also placed on the chemistry and
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chemical engineering involved in the manufacture of heavy chemicals,
such as sulphuric acid, nitric acid, hydrochloric acid, glauber salts, ete.
This work is carried out at the South” Wilmington plant of the Merrimac
Chemical Company which manufactures heavy chemicals; and at the
Revere Sugar Refinery, Charlestown, Massachusetts. Given during the
summer and first term and may be taken only in conjunction with 10'81
and 10'83.

10'83. School of Chemical Engineering Practice — Buffalo Station.
The work at the Buffalo Station deals primarily with flow of fluids, flow
of heat and combustion, the work extending over a wide field. Heat bal-
ances and efficiency tests are run on coke ovens, blast furnace stoves,
gas producers and the like. Experimental work on flow of heat, flow of
fluids, absorption and other unit studies of chemical engineering is carried
out in connection with the recovery of light oil and ammonia from coke
oven gas. The work is done at the Lackawanna Plant of the Bethlehem
Steel Company, Lackawanna, New York, Given during the summer and
first term and may be taken only in conjunction with 10°81 and 10'83.

10'84. School of Chemical Engineering Practice — Bangor Station.
Same as 10'81, Given during the second period of the academic year.
May be taken only in conjunction with 10°85 and 10°86.

10'86. School of Chemical Engineering Practice — Boston Station.
Same as 10'82. Given during the second period of the academic year.
May be taken only in conjunction with 10°'84 and 10°86.

10'86. School of Chemical Engineering Practice — Buffalo Station,
Same as 10'83. Given during the second period of the academic year.
May be taken only in conjunction with 1084 and 10°85,

10'87. School of Chemical Engineering Practice — Bayonne Station.
Students may elect 10°87 by substitution for one of the other stations,
1081, 10°82, 1083,

10'90. Experimental Research Problem.

10'011, 10912, Research Conferences. Regular conferences are
held with research students by the Staff of the Research Laboratory of
Applicd Chemistry and of the Laboratories of Chemical Engineering in
which the work is conducted.

10'921, 10922, The Applied Science of X-rays. Lectures and con-
ferences presenting especially the chemical applications of the new theories
of the structure of matter, and of X-raysand ultra-violet rays. Industrially
important chemical reactions are considered from the viewpoint of the
dynamic models of atoms and molecules and of valence. Emphasis is
placed upon the methods, results and practical value of X-rays in the
examination of the actual fine structures of many materials — chemicals,
colloids, ceramics, metals, alloys, films, plastic materials, cellulose, rubber,
varnishes, catalysts, plasters, adhesives — and in relating these properties
to the details of manufacturing technique. Apparatus research methods
and experimental results are demonstrated. Open to graduate students
generally and to seniors upon permission of the instructor.

10'93. Automotive Fuel Problems. A discussion of the principles
of the design of internal combustion engines from the standpoint of fuels,
with particular reference to the reactions in the cylinders and distributing
systems, Among the problems taken up are the influence of volatility in
carburetion and distribution, the probable causes and methods of elimina-
tion of detonation in internal combustion engines, etc.

10'831. Automotive Fuels. A study is made of automotive fuels
with particular reference to reactions in the engine cylinders, detonation
and doping. It also includes physical and chemical testing of fuels to
meet gpecifications.

10'94. Organization and Methods of Industrial Research. The
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methods of attack used in industrial research are considered, Specific
problems of industrial importance are submitted to each member of the
class who is asked to outline in detail for criticism of the class the method
of attack suggested for its solution.
0'941. Technical Orgenization, A modification of the preceding
(c)ourse particularly designed to meet the needs of Chemical Warfare
fficers,

10'96. Applied Colloid Chemistry. A study of the application of
colloid chemistry to various chemical industries, including a brief survey
of the general principles of colloidal chemistry with special reference
to their industrial application, a discussion of various colloid problems
involved in the industries, and a consideration of the important research
problems in applied colloid chemistry now pressing for solution,

10'961. Applied Colloid Chemistry Laboratory. An opportunity is
given to carry out selected experiments, Apparatus is available for surface
tension measurements, ultra-microscopic studies, etc.

10'962. Experimental Problems in Applied Colloid Chemistry.
Designed primarily for graduate students interested in the field of applied
colloid chemistry, to offer an opportunity for research along these lines,
The time may be arranged to suit the convenience of the individual and
is dependent on the nature and scope of the problem being investigated.
Only a limited number of students can be accommodated,

10'991, 10'992. Seminar in Chemical Engineering. A series of
talks by members of the staff and others on timely subjects in chemical
engineering.

SANITARY AND MUNICIPAL ENGINEERING. Course XI.
(See description under Civil and Sanitary Engineering, page 142.)

GEOLOGY

This Department offers courses which lead to the degree of Bachelor
of Science in Geology, Master of Science, Doctor cf Philosophy and Doctor
of Science,

The growth of economic geology is a comparatively recent develop-
ment. There exists now a broad demand for men who have made a special
study of the practical application of geology to metal mining, to non-
metallic products like clay and building stone, to petroleum and coal,
and to engineering works and hydrology. Such men must have an educa-
tion in engineering subjects along wig 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 XTI, during the first and second years, do not
differ from those arranged for Mining Engineering (Course 111), 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 candidates desiring
to obtain the higher degrees and for special students. The subjects for
this advanced work include microscopic analysis, mineralogy and crys-
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tallography, chemical mineralogy, advanced petrography, advanced
economic geology, geology of North America and of Kurope, geology of
igneous rocks, paleontology and organic evolution,

A beneficial codperation in graduate studies has been established with
the Department of Geology of Harvard University by which advaiwed
students are allowed to attend Harvard courses in subjects not regularly
given at the Institute and vice versa, Among such Harvard courses open
to advanced students are geometrical crystallography, geology of igneous
rocks, physiography and climatology offered respectively by Professors
Charles Palache, Reginald A, Daly and R. DeC. Ward.

The subjects offered in this department to students of other branches
of engineering may be divided in four sections,

1. Students in Course III (Mining Engineering), Options 1 and 8,
are instructed in mineralogy, petrology, geology (dynamic, structural and
historical), geological surveying and economic geology. Students in Metal-
lurgy, Option 2, receive instruction in mineralogy.

2. Students in Courses I and XI (Civil and Sanitary and Municipal
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,

. Students in all Courses except I, 111, 3 and XTI may select, among
their general studies, a course in general geology or evolution,

Subjects 12:00 to 1299 (see page 59).

12'01. Mineralogy. Principally a laboratory study of about one
hundred and twenty of the most common minerals. Textbooks: Rogers,
The Study of Minerals and Rocks; Warren, Determinative Mineralogy;
Dana, Manual of Mineralogy.

12.02. Mineralogy. A continuation of 12:01, for students in Coursge
XII and others desiring further work in mineralogy. A number of additional
minerals are studied and the elements of crystallography are reviewed.
In the lectures the minerals are described and the mode of formation of
a number of mineral groups is considered. Textbook: Dana-Ford, Textbook
of Mineralogy, 3d edition.

12'03. Mineralogy. Designed as an option for students in Courses
V and X and for others desiring a short course in mineralogy., A general
determinative study of about sixty common and important minerals.
Crystallography is given as part of this subject. Textbooks: Rogers, Study
of Minerals and Rocks; Warren, Determinative Mineralogy.

12'04. Mineralogy (Advanced). Detfailed study of many common
and some of the rare minerals by means of optical, blowpipe, and other
methads, In the lectures and seminar hours the chemical composition of
mineral groups is treated. The laboratory work will include the prepara-
tion and use of immersion liquids, specific gravity separations, ete.

12'06. Mineralogy (Advanced.) A shorter treatment of 1204, It
differs only in that fewer minerals are considered.

12:161. Petrography. Introduction to the study of minerals and
rocks by means of the petrographic polarizing microscope. The optical
properties of a number of important minerals are reviewed and the study
of igneous rocks is begun, Textbook: Dana-Ford, A Textbook of Mineralogy;
Neostyle Notes.

12'162. Petrography. The study of igneous rocks is continued; later,
sedimentary and metamorphic rocks are taken up. Textbook: Harker,
Petrology for Students.

12'161, 12'162. Petrography (Advanced). Study of selected suites
of rocks, reading of petrographic literature, and the preparation of a
written report on at least one suite of rocks.
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1220, Optical Examination of Chemical Precipitates. A short
course of instruction in the use of the polarizing microscope in the identi-
fication of crystalline substances. It gives the student the ability to
identify precipitates even though the amount available he exceedingly
minute. The method is particularly helpful in the case of mixtures and has
a wide range of application in industrial and research problems. This
course is a shorter and more elementary treatment of the subject given
in 12'211.

12'211. Optical Crystallography. Study of the optical properties
of crystals with special reference to their determination with the aid of
the polarizing microscope, It is designed for the instruction of those
students not interested in mineralogy or petrology who wish to use the
instruments in some other branch of technical work.

12:212. Optical Crystallography. A continuation of 12211 for
students desiring further work in this subject.

12:22. Optical Ceramics. Primarily a laboratory subject in which
the methods of petrography are applied to the study of ceramie products,
such as cement, glass, porcelain, chinaware, refractories, tile, terra cotta,
and brick.

12'30. Geology. General dynamical geology. Textbook: Shimer,
Introduction to Earth Hislory.

12'31, Geology. Continuation of 12'30. Historical geology, and
laboratory work on the study of geologic structures and maps and also
geologic field trips. Textbook: Shimer, Introduction to Earth {i.v!nry.

12-321, 12:322. Geology. Geology adapted to the needs of engineers,
Textbook: Ries and Watson, Elements of Engineering Geology.

12:33. Field Geology. Designed to teach practical methods of
geologic mapping in the field.

12'331. Geology. Similar to G60.

12:34. Geological Surveying. The students are assigned field prob-
lems upon which they are required to prepare a detailed report,

12'361, 12'362. Geological Surveying (Advanced). Field investi-
gation and mapping of assigned areas with research in connected problems.
Also excursions to areas of special interest.

12:36. Field Geology. Consists of excursions in the vicinity of the
summer mining camp at Dover, N. J., to typical and interesting geological
exposures illustrating phenomena of intrusion, folding, and faulting.

12:37. Field Geology. A short series of field trips to supplement
12:322.

12'38, Physiography. A study of the characteristics and develop-
ment of land forms ancf the methods of interpretation of topographic maps.

12-40. Economic Geology. Lectures on the occurrence and origin
of ore dp{)omtq Textbook: Lindgren, Mineral Deposits.

12'41. Economic Geology Laboratory. The student is trained in
the determination of complex ores.

12'42. Applied Economic Geolo cfy Describes methods of examina-
tion and valuation of ore deposits and placers.

12431, 12482. Economic Geology Laboratory (Advanced). Labora-
tory study of specimens or suites of specimens from mineral deposits;
metallographic or petrographic work, structural problems.

12-433, 12'43f. Economic Geology Seminar (Advanced). Seminar
including reading and reports based upon the literature of ore deposits.

1244, Economic Geology of Fuels. The origin and the geological
OCCiﬂTEHCE and utilization of deposits of natural gas, petroleum, and

oal.

1246, Economic Geology cf Non-Metallic Deposits. Designed to
give students in mining and geology a fairly complete orientation in the




NAVAL ARCHITECTURE AND MARINE ENGINEERING 223

occurrence of clays, cements, abrasives, fertilizers, barite, and other
non-metallic deposits, Includes a certain amount of laboratory work,

12'47, Economic Geology of Non-Metallic Deposits (Advanced).
Consists mainly of laboratory work on non-metallic deposits,

12'48. Engineering Geology and Hydrology. Relations of geologic
processes and structures to engineering problems. Also includes the study
of underground waters from the standpoint of the engineer and the
geologist.

12:49. Geology of Materials, For students of architecture who
have had no previous work in geology. Describes the character and mode
of occurrence of materials of construction.

12'60. Historical Geolog. An extension of 12'31, including a study
of the more common fossils, Textbook: Grabau, Historical Geology.

12611, 12'612. Paleontology. Designed to give a knowledge of the
}.i;‘ast life of the earth through a comparison with living plants and animals,

extbook: Shimer, Introduction to the Study of Fossils.

12621, 12'622. Paleontology (Advanced). Consists largely of labora-
tory work and assigned reading upon some aspect of index fossils, or the
evolution of fossil or living forms,

12:'63. Index Fossils. The determination of the geologic age of
rock formations through a study of their included organic remains, Text-
book: Grabau and Shimer, North American Index Fossils.

12.64. Micropaleontology. A study of fossil microscop.. lants and
animals, especially foraminifera.

12'656. Organic Evolution (Advanced). Reading and discussion upon
various phases of organic evolution.

12691, 12°592. Stratigraphy (Advanced). Consists largely of labora-
tory work and assigned reading upon some subject of stratigraphy.

12:621, 12'622. Geological Seminar. Reading and reports based
upon various phases of geologic literature.

12'631, 12'632. Geological Seminar (Advanced). Reading and
reports based upon various phases of geologic literature. For graduate
students,

12'64. Geology of North America. The physiography, stratigraphy
igneous bodies and general geologic structures of North America,

12'66. Geology of Europe. Similar in plan to 12'64, but dealing
with the continent of Europe.

12:80, Geology of Coal and Petroleum. Presents in detail the
geological occurrences of petroleum and coal deposits and the methods of
investigating petroleum and coal properties.

12.82. Chemistry Applied to Ore Deposition. The application of
the principles of physical chemistry to ore deposition,

The following subjects are offered as General Studies. For description
see Division of General Studies, page 237.

G60. Geology.

G64. Organic Evolution.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

Naval architecture and marine engineering (option 1) is intended
for those who expect to be ship-designers, shipbuilders, or marine engine
builders or who desire to enter allied industries. The special work of
the regular course is given in the form of lectures and recitations, and
drawing and computation, during the second, third and fourth years.

The option in ship operation is intended for students who wish to
enter the fields of ship operation and management or to engage in other
maritime pursuits, such as marine insurance, admiralty law, and the
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various branches of marine transportation. This course is a combination
of engineering, economics, and business studies, especially prepared to
train men for activities in this field.

The Department also offers a graduate course in Nayval Construction
(XTIII-A) for Naval Constructors of the United States Navy.

Subjects 18°00 to 1399 (see page 59).

18.00. Yacht Design and Model Making. Lectures on yacht design,
yvacht construction, and the care and sailing of yachts. Instruction given
in drawing and cutting of models, each student making one or more wooden
models, Given in summer session only,

13'01. Naval Architecture. General theory of naval architecture;
units of measurement employed, methods of quadrature exact and approx-
imate; principles of flolation including displacement stability andptrim.
Preparation of ship's lines for required conditions, Geometry of ship

orms,

i3'011. Naval Architecture. General theory of naval architecture;
ship forms and coefficients, displacement, stability, trim, rolling and
pitching.

13:02. Naval Architecture. Continuation of 1301, including ground-
ing, docking, launching, tonnage, freeboard, steering and theory of sea
waves,

13'021, Navai Architecture. The resistance and powering of ships,
influence of forms and rocefficients on resistance, models and model tanks;
powering and propulsion, propeller design, influence of hull on action of
propeller; steering and maneuvering; lonzitudinal strength.

13'03. Naval Architecture. Rollii 2, pitching and heaving motions,
methods of controlling same, Resistance and propulsion of ships by
paddle wheels, screw propellers, and sails. Methods of making power
and speed trials, torsion meters, model experiments of hulls and propellers,
effect of shallow water on speed and power.

18'11. Theory of Warship Design. An historical account and a
discussion of the evolution of modern warships. General design comprising
the determination of the principal elements of design, stability and behavior
in a seaway. Textbooks: Modern History of Warships, Hovgaard, Spon,
London; General Design of Warships, Hovgaard, Spon, London.

13'12. Theory of Warship Design. Completion of the lectures on
general design comprising construction of lines, preliminary weight cal-
culations, watertight subdivision, buoyancy and stability of submarines,
troop transports and oil tankers; final weight calculations. Artillery,
development, distribution and installation; ammunition; stowage and
transport; torpedo and mine installations. Protection against artillery
fire, submarine attack and air bombs. Conning towers. Textbooks:
Modern Hisiory of Warships, Hovgaard, Spon, London; General Design
0 Warsk];‘/ps, Hovgaard, Spon, London; Speed and Power of Ships, D. W.
Taylor, Wiley, N, V.

13°13. Theory of Warship Design. Structural design of warships,
comprising materials used in hull construction, strength calculations of
the entire hull as well as of its various members and a discussion of riveted
f'oints used in shipbuilding. History of development of machinery; pre-
iminary design and installation of boilers, engines and propellers, as far
as this work concerns the naval architect; coaling and coal stowage; oil
fuel. Rudders and steering gear. Drainage, ventilation and heating of
warships. Textbooks: Structural Design of Warships, Hovgaard, Spon,
London; Modern History of Warships, Hovgaard, Spon, London.

1314, Theory of Warship Design. Structural design of warships

completed, comprising a discussion of the design of the main structural
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features; plating, framing, decks, bulkkheads, stem and sternpost. Anchors
and anchor gear; towing and warping gear. Boats and boat handling
appliances. Advanced lectures on stresses in gun-turrets; effects of under-
water explosions and protection against such attaclk; strength of sub-
marines, Docking stresses, Riveted joints, Textbook: Structural Design
of Warship, Hovgaard, Spon, London.

1831, Warship Design. Construction and fairing of a set of lines
from approximate offsets. Calculation of digplacement and stability by
ordinary methods used in commercial shipbuilding,

18'22, Warship Design, Preparation of a complete preliminary
design of a warship.

18-28, 18'24, Warship Design. Preparation of a complete prelim-
inary design of a warship.

1331, Ship Construction. Yachts and vessels of wood construction;
historical and technical development of wood construction as applied to
small boats, yachts, and merchant vessels,

18'32. Ship Construction. Introduction of iron and steel and
development of the metal hull in detail, with special regard to the require-
ments of the registration societies,

13:321, Ship Construction, Similar to 13'32 but dealing with steel
constitution of merchant vessels of the present time,

13'88. Ship Construction. Continuation of 13'32 dealing with
carpenter and joiner work, plumbing, ventilating, heating and lighting.

13'331. Ship Construction. A course similar to 13.33 but omitting
the work on shipyvard methads and equipment,

18'87, Merchant Shipbuilding., Deals with the design and construc-
tion of merchant vessels with special reference to their employment as
auxiliaries during war time, amj re-conditioning for their original work
when the war service is completed.

13'38. Shipyard Organization. Division of authority and responsi-
bility of the various officials; their duties and necessary qualifications;
the efficient handling of labor and materials; the sequence of work; record-
ing of wages, materials and costs, also methods of estimating costs for
tendering.

13:839. Shipyard Practice. Lectures dealing with industrial organ-
ization, management, operation, equipment, and practice of ship and navy
yards as applied to warship construction and repair.

13'41. Ship Drawing. Instruction in the principles of yacht design,
drawing and fairing of yacht forms, and in the use of the special drawing
instruments. The student is given the opportunity to make a half model
of his design of yacht.

13411, Ship Drawing. Instruction in drawing and fairing lines,
layout of midship section from rules of registration societies, structural
drawings of ships.

13:42, 18°43, 1346, 13'46. Ship Design. Further instruction in
drawing lines, calculations for displacement, curves of form, and stabilit
calculations, Calculation of launching problem, laying out inboard,
people and deck plans, midship section with scantlings, Calculations of
weight, trim, strength, ete, Special plans of details. The student is required
also to make a half model of this design with such assistance being given
as he may require,

18'47. Ship Design. Lectures and drawing room exercises for
tudents in ship operation. Each student works up the preliminary design
f a merchant ship, and determines the dimensions, co-efficients, dis-
lacement, freeboard, power and propeller requirments, and stability under
arious conditions of loading, In the drawing room he lays outboard and
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inboard profile, arrangement plans, ete., and fairs up a preliminary set of
lines to meet the requirements of his design.

18'48. Model Making. Includes the construction of a half model
from the student's design. Such assistance will be given as will enable
the student to complete the work,

13'61. Marine Engineering. An introductory course in Marine
Engineering; fuels, combustion, boilers, reciprocating engines, turbines,
auxiliary machinery and power plant layouts. Numerous practical prob-
lems. Textbook: Chapman, The Marine Power Plant.

13'62. Marine Engineering. Describes the design of marine engines
and boilers, with special reference to the evidence of trouble in operation
at sea. Textbooks: Marine Engines, Peabody; Marine Power Plant,
Chapman.

13'63. Marine Engineering. Includes the determination of stresses
and the methods of proportioning the parts of reciprocating machinery.
The vibration of ships, balancing of engines, inertia forces and other inter-
esting problems of the marine engine designer are treated.

13'68. Marine Engineering. Deals with the design of propellers,
boilers, and machinery for naval vessels. Textbook: F. W. Sterling,
Marine Engineers' Handbook.

1361, 13'62. Marine Engine Design. Computations and drawings
for a marine engine, a propeller, a boiler and the layout of the machinery
space for a merchant steamship, The design of riveted joints, simple
machine parts, choice and advantage of different engineering materials
are also discussed, Texthook: Marine Fngineer's Handbook; Sterling.

18-68, 13'64. Marine Engine Design. The calculations and drawings
for the propellers, boilers and machinery for naval vessels. Textbook:
Marine Engineer's Handbook, Sterling.

18'66. Marine Engineering Design. Calculations for the size of the
boilers and auxiliaries of a merchant ship; layout of machinery arrange-
ment and important piping systems; various actual machinery layouts
discussed and compared; calculations and drawing of propeller for an
assigned ship.

18'70. Marine Steam Turbines. Following a brief preliminary resume
of nozzle and blade design, the dimensions of several turbines are com-
puted and the effect of vaviation in steam conditions is considered. De-
scriptions of the turbines accompany these thermodynamic ecalculations.
Mechanical features of turbine design such as shaft critical speed, disc
wheel strength, and blade strength are discussed. A description of the
marine helical reduction gear and electr’'~ drive is also included,

13'71, Steam Turbines. Descriptions and methods of designing steam
turbines, especially as applied to the proplusion of naval vessels, Textbook:
F. W, Sterling, Marine Engineers' Handbook.

1372, Marine Diesel Engines and Auxiliaries. A detail study of
Diesel engines and motorship auxiliaries; fuel injection, valve gears,
reversing, types of engines, Diesel fuels; Diesel-electric drive, the Still
engine and calculations for auxiliaries for motorships.

13'81, 1382, Ship Operation. The engineering and economic
aspects of ship operation; calculations for operating expenses and profits
on various trade routes, comparison of different types of fuels and machin-
ery for different sizes of ships and various lengths of voyage; influence of
size of ship and speed on operating expenses; turn-around and port expenses;
cubic and deadweight ships; the design of cargo and passenger vessels from
the owners' point of view, economical operation of propelling machinery
and auxiliaries, inter-relation of power plant and hull design on operating
efliciency ; repairs, upkeep, maintenance,
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13'83. Terminal Facilities. A study of ports and port layouts, the
handling of ship's cargoes, piers, transit sheds, warehouses, railroad facilities,
pier equipment, influence of turn-around on ship aperation.

AERONAUTICAL ENGINEERING

The course in aeronautical engineering is designed to familiarize the
student with the general principles of flight of all types of aircraft and with
some of the detail of design and construction as applied to the airplane,
Following the usual preliminary work in the subjects fundamental to all
engineering, part of the time in the third yvear and most of that in the
fourth is devoted to professional subjects, lectures being supplemented by
drafting room practice and by laboratory worlk both in the methods of
aeronautical research and in the operations of maintenance of airplanes
in the field.

While a graduate in aeronautical engineering is especially prepared
for work in the engineering department of a company manufacturing
airplanes, the subjects taught are not so specialized as to go beyond the
proper and necessary interest of any man entering any part of the aero-
nautical field, In particular, it furnishes a sound basic training for those
desirous of associating themselves with enterprises engaged in the operation
of aircraft, whether their primary concern is with the selection of equip-
ment or its maintenance or with traffic management,

Subjects 16°00 to 1699 (sce page 59).

16:01. Airplane Design, General theory of the design of airplanes,
including calculations of stresses and performance and the study of stability
and control. Textbooks: Warner, Airplane Design, Veol. I Niles, dirplane
Design.

16'016. Airplane Design. Part of 16:01. Texthooks: Monteith,
Simple Acrodynamics and the Airplane; Niles, Airplane Desion.

16:04. Advanced Airplane Design. Special topics in stability and
control and performance calculation, and advanced points in lay-out of
airplanes for specific ‘purposes are considered.

16'06. Advanced Airplane Structures. Examination of new methods
in structural analysis and original work on analyses of preater refinement
than those ordinarily made. Particular attention is paid to the applications
of the generalized three-moment equation and the method of least work.

16'11, 16'12, Airplane Design Practice. Identical witi 16.13 but
given in two terms, Textbook: Niles, Airplane Design.

16°116. Aeronautics. Continuation of 16:785, completing 1678 and
16°11,

16:13. Airplane Design Practice. Actual practice in design. Each
student carries through the design of a training airplane.

16'14. Airplane Design Practice. A continuation of 16'13 with a more
complete study of detail design and with more opportunity for the display
of initiative by the student.

16'21. Airship Theory. A study of the theory of aerostatics and
aerodynamics as applied to lighter-than-air craft, including discussion of
the properties of acrostatic gases and of the stability and control of airships,
(Not given in 1927-28.)

16:22. Non-Rigid Airship Design. Theory and practice of the
design and construction of non-rigid airships, including stress caleulations
for envelope, suspension and car, (Not given in 1927-28.)

16'24. Non-Rigid Airship Design Practice. Actual practice in
design, including sivess caleulations. Each student carries through the
design of a non-rigid airship. (Not given in 1027-28.)
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16'26. Rigid Airship Design. Theory and practice of design of rigid
and semi-rigid airships including stress caleulations for the hull, (Not given
in 1927-28,

16'28. " Rigid Airship Design Practice. Drafting room practice in the
layout of a rigid or semi-rigid airship. (Nut given in 1927-28.)

16:80. Aerial Propellers. Theory and practice of propeller design
by several methods, including the study of propeller stresses. Textbook:
The Design of Screw Propellers for Aircraft, H. C. Walts (Longman).

16'32. Aerial Propeller Design Practice. Drafting room practice
in the calculation and design of a propeller for specific aircraft.

16:'86. Aircraft Instruments, Discussion of the use of instruments
in the navigation of aircraft, with analysis of the theoretical and practical
problems entering into their design.

16'41. History of Aeronautics, History of the airplane and airship,
with special reference to the technical development. (Not givenin 1027-28.)
Textbook: Fistory of Aeronautics, Vivian and Lockwood-Marsh.

16'42. Aerial Transport. A discussion of the technical, economic
and legal problems attending the operation of air lines for the carriage of
passengers, express, and mail. Textbook: 4. E. C. Survey of Civil Avia-
tion (MeGraw- Hill).

16'48. Aircraft Armament. A general discussion of the types of
machine gun, aircraft cannon and bomb releasing gears used on airplanes,
together with a general treatment of the theory of sighting and operation
of aircraft armament, and in particular of the especial equipment neces-
sitated by the difference between the conditions of aerial and ground
operation, Open only to officers of the United States Army, Navy and
Marine Corps.

16'61. Rigging and Maintenance of Aircraft. Devoted to actual
work on the assembly, disassembly, alignment, and adjustment and minor
repair of airplanes. Methods of maintenance work will be studied and
maintenance operations actually practiced on one or more airplanes of
conventional type.

16:64. Airplane Construction, Lectures discussing the methods used
in constructing airplanes, either experimentally or in large production, the
tools and other equipment needed, and the estimation of costs,

16'62. Aero Laboratory. An abbreviation of 16'65 and 16°67.
Includes both lectures on the methods and equipment used in aeronautical
research and experience in the making of tests in the Institute wind tunnels.

1 Aeronautical Research Methods, Lectures on aeronautical
laboratories and their equipment and on methods of free-flight testing.

16'67. Aeronautical Laboratory. Training in the use of wind
tunnels, especially as applied to problems of airplane and airship design.

16'68. Conduct of Aeronautical Research. A continuation of 16:'65.
Devoted chiefly to the design of equipment, the discussion of general
research methods, and the planning of the methods of attack on specific
new problems.

6'69. Aeronautical Seminar. Intended primarily for students con-
ducting theses in aeronautics. Consists of a series of meetirgs with
discussions of current research work by graduate students and members of
the wind tunnel staff.

16°72. Propellers and Airships. A brief discussion of the theories of
design of aerial propellers and their application and of the design and
construction of various types of lighter-than-air craft. Intended primarily
to give students who are prospective airplane specialists a broadened
knowledge of the aeronautical field as a whole.

o h16'76. Aeronautics. Airplane design and the general principles of
ght.
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16:78. Aeropautics. A comprehensive course containing material
on airship design, aerial propeller design and theory, and aeronautical
laboratory methods. Intended to be supplementary to 16°76.

16:786. Aeronautics. Continuation of 16°015, completing 16:01, and
part of 16:78. Textbook: Warner, Aerostatics.

16'82. Aero Engines. The design and construction of modern aero-
nautical engines is talen up from the point of view of the airplane designer
and operator. Textbook: Aircraft Power Plants by Jones, Insley, Coldwell
and Kahr,

16'83, Airplane Engine Design. Covers the thermodynamics,
mechanics, materials and methods of construction from the point of view
of the designer, followed by a study of the methods of designing the
various mechanical parts of the engine, in accordance with the require-
ments of modern aeronautical practice,

84. Airplane Engine Design, Includes a study of carburetion,
induction, ignition, lubrication, cooling, supercharging, accessories, and
the potentialities of new forms of power plants. )

16'85, Airplane Engine Design Practice. This is made up of a
number of drafting room exercises covering certain fundamental problems
in aircraft engine design,

1688, Airplane Engine Design Practice, In this course the student
chooses, under certain necessary limitations, a definite type and size of
aircraft engine which he uses as the basis for a complete design. As far
as possible, the design methods used are representative of modern practice
in the aircraft engine industry.

16'90, Aeronautical Engine Laboratory. Study of aeronautical en-
gines, laboratory test equipment, and tests procedure, Performance tests
run on aero engines using different type dynamometers and test equipment,
Texthooks: The Testing of High Speed Internal Combustion Engines, by
Judge; S. A. E. Data Sheets and Test Forms,

BUILDING CONSTRUCTION

The subject of “Building Construction,’ included in the schedule for
the second, third and fourth years is an intensive and detailed study of the
assembly of the materials of building. Instruction will be given simultane-
ously with the development of the structure and, in so far as possible, the
student will apply the scientific and professional training of the other parts
of the Course to the problem in hand.

Subjects 17°00 to 17°99 (see page 59).

17-21. Building Construction. Problem I, Dwelling House, The
student draws the plans and elevations of a dwelling house, to scale, with
principal dimensions indicated. A progressive detailed study is then made
of the development of the structure and the assembly of t‘ge materials of
building in their proper sequence, including excavations; concrete, rubble
and block foundations; waterproofing; baloon, braced and veneered frames;
stucco; roof framing and roofing materials; chimney design; plumbing,
heating, etc. Instruction is given by lectures and demonstration from
maodels and samples, after which, the student makes scale details of all
the important structural features, embodying materials in general use in
dwelling house construction, with an analysis of quantities and costs as
applied to the specific problem in hand.

17°22. Building Construction, Problem 11, Industrial Building.
The same procedure 1s followed as deseribed for Problem I, but with special
reference to timber, slow burning construction and reinforced concrete and
the structural details commonly met within industrial buildings.




230 DESCRIPTION OF SUBJECTS

17'31. Building Construction. Problem ILI, Office Building-Above
Grade, The same procedure is followed as indicated in Problem I, but
with special reference to structural steel; stone brick and terra cotta mason-
ry, fireproof construction, floor finishes, plumbing, heating and ventilation,
¢lectrical equipment, ete. Includes a study of the chemistry of the materials
of building; cements, plasters, paints, explosives; waterproofing compounds,
roofing materials, ete,

17'32. Building Construction and Materials, Problem III. Office
Building — Above Grade. A continuation of 17°31.

1741. Building Construction. Problem 1V. Office Building-Below
Grade. This is a continuation of the we of Problem III, and involves
a study of the various types of foundations required for steel structures
under varying conditions, together with instruction in earth and rock
excavation; the use of explosives; shoring, sheet piling and underpinning,
and the use of mechanical tools, derricks, compressors, drills, pumps,
mixing machinery, cte.

17:42. Building Construction. Problem IV. Office Building —
Below grade. A continuation of 1741

17'60. Job Management. A secries of lectures on the management
and control of an eperation in the field, with particular reference to rapid
construction in citics and congested localities. Includes a study of job
organization; the time schedule; the progressive and orderly sequence in
which the materials should flow to the job; the codrdination of the several
crafts, their regulation and management; the e slimination of the hazard of
fire aml accident ; discipline; and the \'.nn.u‘ systems of job accounting pay=-
rolls and their distribution; requisitions, jnh receipts; materials survey,
cost tabulations, etec.

DRAWING

The work of this division includss preparation in mechanical drawing,
and descriptive geometry which leads to the v uiuw- courses in applied
drawing offcred by the professional de partment

The course in mechanical drawing is ned larpely with the
technique and principles of graphical representation and udes as a
basis for the work which follows, practice in accurate pen wllmv in the
inking of instrumental construction im-l irregular curves, .-Hw* in lettering
and tracing. It also includes practice in making dimensioned sketches from
simple machine parts, from which are laid out finished working drawings.

Special importance 1s attached to the Hlllfi_\' of descriptive geometry,
both as embracing the principles of the graphical representation of objects
and the L,u]utum of geometrical problems, and as a means of developing
the imagination and the power to visualize. Illustrations of the practical
application of its principles are afforded by the solution of problems taken
from engineering and architectural practice

Subjects D1 to D99 (sce page 59).

D11. Mechanical Drawing. Instruction in the correct use of
drafting instruments and materials, Drawings are made in pencil and in
ink, on paper and on tracing cloth, Praciice is given in lettering. Neatness
and accuracy are required. Isometric and oblique projection are included,
Textbook: Mimeograbh Noles.

D12. Working Drawings. Gives the elementary instruetion required
for the courses in machine drawing. Includes simple perspective projection,
the construction of conics and rolled curves, the making of dimensioned
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freehand sketches from machine parts and of accurate detail drawings from
the sketches.

D21. Descriptive Geometry. Short lectures and individual class-
room instruction, Especial emphasis is placed upon the ability to visualize
the problems and the processes of solution,

Includes a study of the fundamental conceptions of orthographic
projection and fundamental problems on lines, planes and solids. Textbook:
Kenison and Bradlev, Descriptive Geomelry.

D22. Descriptive Geometry. A continuation of the work of the
first term through the more complex phases of the science, including
sections, developments, tangent lines and planes, and intersections of
surfaces of revolution, Textbook: Kenison and Bradley, Descriptive
Geomelrv.

D23. Descriptive Geometry (College Class). Intensive work
covering in one term the complete requirement in first year descriptive
geometry, open to students transferring from other colleges with advanc ed
standing, Students with failures in descriptive geometry will not be
admitted, Texthook: Kenison and Bradlev, Descriptive Geomelry.

D31. Descriptive Geometry. A continuation of D22 providing
additional practice and applications and covering in greater detail, th
study of tangent planes, intersection of surfaces of revolution. Includes
some consideration of warped surfaces. Textbook: Kenison and Bradley,
Descriptive Geometry;, Mimeograph Notes,

11. Descriptive Geometry (College Class). Covers the same
ground as D31 and primarily intended for college transfer students of
Course I who have taken the College Course (D23) of the first term,

ECONOMICS

In this Department is grouped the instruction given in general econom-
ics to students i all courses, and also the more specialized subjects provided
for the course in Engineering Administration (XV). All courses, except
XV, take political economy (Ec31, 32) in the third year, and opportunit
will also be given to select general studies in the field of economics, Hucﬁ
as political and social problems, and banking and finance,

Students in Course XV begin political economy in the second year,
but owing to the requirements of subsequent studies in business economics,
devote but one term, mstead of two, to this preliminary course.

The courses in Accounting Ech0), Cnst Accounting Echl, Banking Ec37
Statistics Ec65, Corporate Organization EcH6, Corporate Finance and
Investments Ech7, Industrial Relations Ec46, Business Management
Ec70, 71 and 72, and Business Law EcG1 and 62 are designed particularly
for students in Engineering Administration, and should not be applied
for without permission of the Departiment.

Subjects Ecl to Ec99 (sce page 59).

Ec21. Pclitical Economy. ILess extensive in its scope than Political
Economy Ec3l, 32. More emphasis is placed upon fundamental principles,
and less time devoted to such subjects us money, banking, trusts, labor
prob]ems, etc., which are covered by special subjects in Course XV

Ec32. Political Economy. Elementary but comprehensive.
Consists of an analysis and description of the existing economie structure
of society, a brief study of economic theory and the application of that
theory to some of the more important economic questions. Special atten-
tion is given in Ec32 to fundamental business processes including principles
of accounting, corporate organization and finance, credit and banking,
labor problems, and business management,
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Ec86. Political Economy. Given for students in Course XIII-A.
Covers Ec31 and part of Ec32.

Ec37. Banking. Credit instruments, credit documents, national
banks, state banks, trust companies, savings banks, different kinds of
loans, securities for loans, credit statements, the bank statcment, the
money market, relation of the treasury and crop movement to money
market, clearing house, domestic and foreign exchange.

Ec46. Industrial Relations. Intended to familiarize the student
with the more important problems which arise out of the relation of
employer and employee under present conditions of industry. In addition
to a consideration of the organizations and policies of the parties to the
contract of emplovment, it deals with matters of public policy such as
labor legislation and social insurance.

Ec471, 472. Personnel Management. An intensive study of the
principles and technique of personnel work, sometimes called hiuman
engineering, Particular attention will be given to the problems that arise
in practice in recruiting, training, and maintaining a labor force. Com-

arative studies of the different methods and practices in selection, includ-
ing mental and trade tests; placement, promotion and transfer; education
and trainir.g; job analysis and specifications; the measurement and control
of turnover, regularization of employment; absenteeism and tardin
and other specific problems will be undertaken. Other topics for investi-
gation will include methods of wage payment; benefit plans, including
yensions, insurance and assignment of stock; health and welfare worl;
{1rmsing: labor legislation, including safety supervision and workmen's
compensation.,

EcB0. Accounting. Systematic and logical recording of financial
data is a requisite of modern business. The purpose is accomplished
through the mechanism of double entry bookkecping. But more irnpor-
tant than the assembling of such data is analysis aiming toward useful
generalizations and conclusions. Analysis of this sort 13 beneficial for
management, stockholders, and the general public, Instruction theref
deals with assets and liabilities, balance sheets, profit and loss statements,
surplus, depreciation charges, reserves, financial ratios indicating trends
and present conditions, and other kindred problems. In so far as possible,
cases based upon actual corporation reports and records are studied.

Ecb1, Cost Accounting, Methods of determining costs of materials,

rocesses of labor and machines; the distribution of direct costs and over-
ead expenses; cost data to test management and to show the particular
sources of profits or losses; shipping orders; inventories; recording and
payment of wages.

Ecb3, Building Finance. Describes the financing of new building
projects as well as the financing of the building constructor. The topics
studied include the valuation of real estate, method of appraisal, deprecia-
tion, financing by first and second mortgages, mortgage companies, building
and loan associations, construction loans, bank eredit and the administration
of finance. Special attention will be devoted to those aspects of building
finance which are connected with the problem of securing new business for
the building constructor,

Ecb41, 642, Manufacturers’ Accounts. Application of cost account-
ing principles to specific problems in industry through the use of case
material and preparation of a thesis. Readings in cost procedure for those
manufacturing activities into which the individual student is planning
to enter. Study of some miscellaneous topics serving to clarify various
accounts of the manufacturer not necessarily directly connected with the
computation or application of ¢ sts.

Ecbb. Tax Returns and Accounts. Lectures, readings and problems
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illustrating accounting principles underlying income taxation, the accounts
which should be kept, and the preparation of tax returns. Emphasis will be
given federal taxation as being of more widespread interest, but some
attention will be given to the income taxes of two or more commercially
important states,

Ecb6, Corporate Organization. The organization and control of
corporations with some attention to other forms of business. Consideration
is given to procedure and problems of incorporation, relationships of
the parties in the corporation, and combinations of corporations in our
Jarge industrials, Public utility corporations are studied briefly with the
pu;“i}?})‘-‘»e of presenting the relations of public service corporations and the
public,

Ecb7. Corporate Finance and Investments. Covers fundamental
principles of financial organization and management. The various types
of corporate securities are examined, the financial problems of the pro-
moter, the incorporators and the later financial management are studied
and illustrations are drawn from concrete cases. The latter part of this
subject considers more speeifically the difierent kinds of investment securi-
ties with exercises in investment analysis, and a discussion of the methods
of the exchanges, brokerage and speculation. Lecturers from investment
houses assist 1n this branch of the subject.

Ecb81, 682, Financial Administration of Industry, Deals primarily
with financial problems of the ordinary sized establishinents. The problems
covered include: initial working capital requirements, mortgaging the
plant, choice of banking facilities, budgetary control, duties of the treasurer
and procedure with relation to bankrupt debtors,

Ecb91. Public Utility Management and Finance. Deals with the
theoretical and practical phases of public utihty management, The sub-
ject matter will include a brief study of corporate organization and manage
ment in general, followed by the application of the general principles of
finance and management to public utility enterprises. Emphasis will be
placed upon problems of capitalization, holding company organization
and certain phases of accounting which bear upon the financial policies of
these companies,

Ec692. Public Utility Management and Finance, A continuation of
Ecs91 including public relations, rate making, valuation and regulation
by commissions. Some attention will be given to analysis of territory
served, In addition to instruction by members of the Institute Faculty,
a broad range of topics of direct concern to [m”ic utilities and to users
and refiners of fuels will be covered by lectures by men of special achieve-
ment in their several fields.

EcBl, 82. Business Law. Deals with the general principles of con-
tract law, special kinds of contracts, such as contracts for the sale of real
estate, contracts for the sale of personal property, contracts of employment;
agency; corporation law; and law of partnerships, and negotiable instru-
ments.

Ec63. Business Law and Organization. A graduate study of busi-
ness organization from both a legal standpoint and a management stand-
point. The subject of contracts and the personal relations of individuals
within the organization are emphasized. The advantages and disadvan-
tages of various types of organization are discussed.

Ecbb. Statistics. FElementary instruction is given in the construction
of statistical tables and charts, official sources of commercial and financial
statistics of the Unitel States, and the interpretation of such material,
Some attention is given v the statistical methods of forecasting,

Ec661, Ec662. Stastical Methods, Study of the principles and
methods used in more advanced statistical analysis, Some of the topics
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included are correlation of two variables, multiple and partial correlation,
simple sampling, and the basic theory of probability with special reference
to business problems. Determination of historical trends and periodic
fluctuations of economic time series will receive considerable attention
preparatory to the major problem of business forecasting, Students should
have read an clementary text such as Jerome's Statistical Methods, Day's
Statistical Analysis, or Mill's Statistical Metheds.

Ec681, 682. Business Cycles. A study of recurrent periods of busi-
ness prosperity and depression and of the theories offered to explain them.
Students will examine the factors which must be considered and the sta-
tistical methods used in attempting forecasts of general business conditions
and of the rules of particular enterprises.

Ec70, 71, 72. Business Management. Deals with the activities of
an individual business. Iimphasizes the development of scientific inarket-
ing. Among the more important topics considered are: Organization;
plant location, layout and equipment; purchasing; intra-factory trans-
portation; traffic; inspection; stores; design; time, motion and fatigue
study; production control; office organization, layout and equipment;
commercial research; marketing methods, sales promotion and .'ull\'vrlisinj:.
As far as possible the practices of production and marketing are studied in
parallel, thus emphasizing the development of similar principles of scientific
management in both fields.

EcT74. Business M:magement. Deals with the busines: aspects of
the building industry. The following topics are considered from an adminis-
trative viewpoint: Organization, estimating, purchasing, contracts, in-
surance, sales promotion, control of equiy.ent, control of materials, office
control, regularization of work, research, codrdination of sales, finance and
construction programs, organization and management of small construction
enterprises.

Ec761, 762. Marketing of Manufactured Products. A study of the
problems concerned in marketing the products of manufacturing industries
with special reference to policies and methods, The basic factors of organ-
ization, operation and control are discussed. Readings in marketing
methods are required as a foundation for a thesis on a specific practical
marketing problem.

Ec80. Shipping Administration. Deals with the tvpes of ocean
services and traflic agencies and their organizations; rate and traffic
agreements; ocean shipping documents; ocean rates and regulation; marine
insurance; and admiralty law. Its purpose is to acquaint the student
with the more important aspects of the business administration of shipping
activities,

The following subjects are offered as general studies. For description
see Division of General Studies, page 237.

G20. Labor Problems, G25. Investment Finance.
G22. Marketing Methods. G26. Banking and Finance.
G23. Production Methods. G27. Economics of Corporations.

ENGLISH AND HISTORY

The work in English is designed to arouse in the student an interest
in the important problems of modern life, and through the interest thus
stimulated to train him in oral and written expression. The instruction
is given by 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,
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The instruction given by the Department in Literature and History
is planned so that the student may acquire an understanding of the main
currents of thought of the last one hundred and fifty years as they have
expressed themselves in the events, the institutions, and the literature of
that period. Significant works of literature which interpret phases of
political, economic and social life are read and discussed concurrently with
an historical study of the times. By this correlation of the work in literature
and history — on which as has already been indicated the work in com-
position is based — it is hoped that the student may gain a broad and vital
comprehension of the main forces working in life and gociety today.

Subjects E1 to E99 (sce page 59).

El. English (Entrance). For description see entrance requirements.

E1l. English and History. Covers Buropean History of the last
hundred years and is conducted by recitations and conferences, with oral
and written reports, Textbook: Haves, A Political and Social History
of Modern Furope, Revised [ n, Vol. 2. (Macmiilan.)

E12. English and History., A continuation of Ell. Texthook-
Hayes, A Political and Social History of Modern Europe, Vol. 2, Revised
Edition. (Macmillan.)

E21, 22. English and History. Includes the chief ideas of nineteenth
century and contemporary thought, political, social and philosophical,
handled in recitation and discussion groups, with required and collateral
reading, lectures and written papers. An alternative course on ' types of
literature " is offered for men properly gualified.

E81, English and History. Advanced work in reading and dis-
cussion of modern intellectual problems, based on Steeves' and Ristine's
“ Representative Essays in Modern Thought." Lectures, recitations for
discussion and written papers. Required for Course XV,

E38. Report Writing. A study of the various types of engineering
and business reports, Practice in the investigation of subjects, the arrange-
ment of material, and its presentation in good report form. A secondary
part of the subject is practice in the planning and writing of the more
common types of business letters,

E40. English. A study of the biographies of five or six famous
men of modern times, representing different fields of activity, Collateral
reading and written work.

The following subjects are offered as general studies. For description
see Division of General Studies, pages 244,

G40, English (Contemporary Drama).

G41. English (Contemporary English Literature). Not offered in
1927-28.)

G42). English (Contemporary European Literature). (Not offered in
1927-28,

G43. English (American Literature).

G45§. English (Advanced Composition).

G46. Public Speaking.

G461, Argumentation and Debate. (Not offered in 1027-28.)

G47. English (Informal Public Speaking).

G48. Appreciation of Music.

GB60. Fine Arts in Modern Life.

Gb2. Lincoln and the Period of the Civil War.

G66. French Revolution and Napoleon.

GB69. Social Problems of Philosophy.
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FUEL AND GAS ENGINEERING

This course is planned to afford properly prepared graduates in
Engineering and allied fields of Science opportunity to obtain special
theoretical and practical training in the processing and utilization of natural
and manufactured fuels. Openings for men trained in this field are varied
but most particularly the demand for such men comes from the petroleum,
steel, gas and electric power industries, The work consists of one academic
year of study at the Institute followed by six months' field work.

The content of the work at the Institute is indicated in the list of
subjects given below. In the field work the theoretical side of fuel and gas
engineering studied at the Institute is applied to the processes of gas manu-
facture and fuel utilization by plant studies and tests on full scale equip-
ment in commercial operation. In general the thesis will be done during
this period. The degree of Master of Science in IFuel and Gas Engineering
will ge awarded upon the satisfactory completion of the work, subject to
the general rules for the Master's degree.

Subjects F1 to F99 (see page 59).

F1. Principles of Combustion. Part 1. Combustion calculations
dealing with furnaces, kilns, retorts, gas producers and oil-cracking still-
settings. The calculation of excess air, volume of air and flue gas, heat
and material balances, ete., is thoroughly and quantitatively considered.

Part II. Study of the principles and laws governing the combustion
of coals, fuel cil, natural and manufactured gas. The methods and equip-
ment employed in industrial fuel utilization are described and studied.

F2. Development and Use of Power. Study of gas, electric and
steam power and the selection of power equipment for typical conditions
met in practice. The different types of steam turbines, the principles and
economics of gas and oil engines, the simultaneous production of power
and process steam are considered. Intended to give the student a broad
vision of the entire field of power development in addition to the more
important detailed methods of power application and the limitations and
possibilities of the various generating methods.

F3. Furnace and Retort Design. Study of principles and caleula-
tions of furnace and retort design and construction, dealing with rates of
heat transfer, flow of gases in furnaces and retorts, and construction details,
The guantitative design and layout of two or three furnaces, retorts or
still-settings will be carried out,

F4. Gas Engine Laboratory. Based on a series of laboratory tests
on various types of gasoline and Diesel engines during which the effect of
different fuels, carburetion and other variables on operating performance
is studied,

F6. Natural Fuels. A study of the origin, composition, classifica-
tion, production, preparation and refining of the primary natural fuels,
especially bituminous and anthracite coal, petroleum and natural gas.

F6. Principles of Fuel and Gas Engineering I. A quantitative
study of (1) the measurement and calculations of pressure drop of gases and
liquide flowing through pipes, ducts, etc.; (2) the flow of heat in coolers,
condensers, heat interchangers, furnace walls; (3) crushing, grinding and
sizing of solids. The course consists of lectures, problems and conferences.

¥7. Principles of Fuel and Gas Engineering II. Continuation of
Fuel and Gas Engineering I, dealing with gas scrubbing and absorption,
distillation and humidification. These principles will be applied to quan-
titative study of the unit processes of gas manufacture, petroleum refining
and coal carbonization, as well as to the operation of the equipment in-
volved. Studies in economic balance and treatment of residuals form a
part of this subject.
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F8. Properties of Materials. Includes a study of the chemical and
physical properties of common materials of boiler and furnace construc-
tion, such as refractories, insulation, metals and alloys at high tempera-
tures. The corrosion of metals in general and specifically condensers,
boilers, stills, heat interchangers, etc,, are taken up in addition to allied
topics such as water softening.

F9, Manufactured Fuels. Takes up the chemistry, praoperties, equip-
ment and the factors involved in the manufacture of producer gas, water
gas, complete and low temperature gasification of coal, the production of
oil gas, ete,

FIELD WORK AND THESIS

The field work consists in plant studies and tests of full size equip-
ment in commercial operation, The same general methods now in use at
the field stations of the School of Chemical Engineering Practice are em-
ployed, The field stations are located at Buffalo, Boston and Bayonne.
At these stations the work is wholly educational and under the direct
supervision of the Institute's faculty. In general, training is given in the
application of acquired principles to industrial practice.

F10. Field Work and Thesis — Boston Station, The manufacture of
coal gas in the various types of retorts, carburetted water gas, and large
scale distribution of gas will be studied at gas plants in Massachusetts,
particularly at that of the Cambridge Gas Light Company. Tests and
studies have been carried out on coal gas retorts and on the possible use
of waste heat boilers. Part of the time at this station will be devoted to
research or investigation that will comprise the student's thesis.

Fi1l. Tield Work — Buffalo Station. At the Lackawanna plant of
the Bethlehem Steel Company, the use of fuels for power generation, cok
ing of coal, blast furnaces, open hearth and general metallurgical furnaces
will be studied. Other equipment at this plant which is available for
study includes three types of coke ovens, by product recovery apparatus,
reheating furnaces and benzol distillation equipment. The latter part of
the work at Buffalo will be carried out at the plant of the Iroqueis Gas
Company where the manufacture of coal gas, blue water gas and high
pressure gas distribution will be studied. The plant is equipped with new
Woodhall-Duckham wvertical retorts, one bench of which is especially
designed to permit study of coal carbonization. This plant also affords
an excellent opportunity for studying the problems incident to the use
of mixed natural, colke oven, coal and water gas.

F12. Field Work — Bayonne Station. The work of this station
comprises studies of various types of refining equipment and methods.
The Bayonne Refinery of the Tide Water Oil Company is a complete unit
for the processing of crude petroleum, An excellent opportunity is afforded
for the investigation of the manifold problems involved in the distillation,
cracking, and purification of petroleum and its distillates. Tests of differ-
ent types of stills, fractionating columns, eracking units and combustion
equipment are ecarried out in order both to investigate the process and
equipment used and to obtain data on heat transfer and similar functions
necessary to the design of such equipment. This station is operated in
codperation with the School of Chemical Engineering Practice.

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
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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 vears, 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 v riety of subjects is offered, grouped for convenience
under the headiugs: Social, Political, Economic and Business Subjects;
Literature, English, History and Fine Arts; Science; Foreign Literature.
The list may be modified or extended from year to year.

With the approval of the professor in charge of the division, other
non-technical subjects of suitable character may be substituted for those
listed. Such approval can only be given previous to registration in the
proposed substitute course, College graduates or others who have taken
elsewhere a satisfactory equivalent of liberal studies may be excused from
further requirements in general studies,

Students who because of irregularities in their schedules find difficulty
in utilizing the regular general study hour, are advised that any term in
either European Civilization and Art 4'46, 4'47 and 448 or Free Hand
Drawing 4'02, 403 and 4'04 will be credited as a general study. These
courses are given under Course IV in the Rogers Building, 491 Boylston
Street, Boston,

Members of the Choral Society who attend regularly throughout the
academic year the rehearsals and concerts and meet the tests to the satis-
faction of the director may receive credit for one general study.

SOCIAL, POLITICAL, ECONOMIC AND BUSINESS SUBJECTS

First Term Second Terin
G23. Production Methods. G8. International Law and Amer-
G26. Investment Finance. ican Foreign Policy.
G26. Banking and Finance. Gb. Psychology.
G388, Christianity and the Social G20. Labor Problems.
Order. G22. Marketing Methods.

GbB9. Social Problems of Philosophy G27. Economics of Corporations.
G98. Military History and Policy G4. Business and Patent Law.
of the United States.

SCIENCE

G1. History of Science. G2. History of Science.
G686. Sound and Music. G66. Descriptive Astronomy.
GT1. Principles of Biology and G67. Meteorology.

Heredity. GT8. Saunitary Science and Public
GT72. Technical Aspects of Bacteri- Healthi,

ology. GT76. Fhysiology and Embryology
GT78. Air, Water and Food. of Reproduction.
G79. Engineering Chemistry. GT78. Air, Water and Food.
G80. Geology. GT79. Engineering Chemistry.

G#64, Organic Evolution,
G76. History of Philosophy.

FOREIGN LANGUAGES

G821, French. G822. French.
G831, French. G832, French.
G94i. German. G942, German.
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LITERATURE, ENGLISH, HISTORY AND FINE ARTS
G41. English (Contemporary Eng- G40. English (Contemporary

lish Literature). (Not offered Drama).
in 1927-28.) G42. English (Contemporary
G43. English (American Literature). European Literature).
G46. Public Speaking. (Not offered in 1927-28.)
G461. Argumentation and Debate.  G46. English (Advanced Compa-
G48. Appreciation of Music, G47. sition).
GbB2. Lincoln and the Period of the English (Informal Public
Civil War. GB0. Speaking).
Gb66. French Revolution and G68. Fine Arts in Modern Life.
Napolzson, Cheral Singing.
European Civilization and Art, European Civilization and
Freehand Drawing. Art

Frceh’and Drawing.

Subjects G1 to G99 (sce page 50).

G1. History of Science. Thirty lectures or other exercises, dealing
with the development and decline of Greek science; the transmission of
science into western Europe; the science of the renaissance with emphasis
mainly on mathematics and the sciences nearly related to it. Textbook:
Sedpwick and Tyler, A Short History of Seience, Chapters [-X.

G2. History of Science. Thirty lectures, or other exercises, dealing
with the development of different fields of science. The subjects treated
will vary somewhat from year to year, but include such topics as the
transition from alchemy to chemistry, and the development of modern
astronomical theory, of the theories of natural science and special topics
from the history of engineering and industry. Textbook: Sedgwick and
Tyler, A Short History of Seience, Chapters X1-XVII.

G3. International Law and American Foreign Policy. The lectures
will usually be of an historical character designed to help one to an intel-
iigent understanding of the subject as an American citizen. They will
include topics grouped ag follows: Great Writers on the Law of Nations,
the Birth of International Law, States and Their Recognition, the entry
of America into the Family of Nations, the Monroe Doctrine, and Pan-
Americanism; the Territorial Jurisdiction of a State, Ships on the High
Seas and in Port, Diplomatic Protection of Citizens Abroad, and Extra-
dition; the American Foreign Service, Treaties and the Procedure of
Ratification in the United States; the Hague Conferences, the League of
Nations and the Permanent Court of International Justice; Rules of
Land, Sea and Air Warfare, Military Government in Occupied Territory,
and the Rights and Duties of Neutral States in Time of War, There will
be occasional class discussions of related problems. One report for the
term will be required on a topic of current international interest based
on outside reading and chosen by the student himself with the approval
of the instructor, A few selected reports will be presented orally in the
class either separately or as part of a symposium pre-arranged by the
instructor. Textbook: Wilson and Tucker's International Law.

G4. Business and Patent Law., Consists of twenty lectures on busi-
ness law and ten lectures on patent law.

G6. Psychology. General principles of psychology.

G8. Industrial Psychology. The applications of psychology to
industrial problems of selection, placement and efliciency of personnel,
with some treatment of the psychology of marketing. Given in summer
session only.

G20. Labor Problems. The ground covered consists of a brief
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resume of modern industrial history, showing the laborer's place in the
industrial world, and the general condition of labor as regards wages, hours
of labor, sanitary and safety regulations, etc. The following special topics
are discussed; collective bargaining; strikes and lockouts; injunctions;
arbitration; codperation; profit-sharing; workmen's compensation and
social insurance; and labor legislation. Special consideration will also be
given to recent developments in personnel work, industrial relations, and
plans for some degree of participation of employees in the management of
industry through works' councils, shop committees and other forms of
joint control.

G22. Marketing Methods. Following such study of the economics
of marketing as is necessary for an adequate understanding of the larger
aspects of marketing, emphasis is placed on the methods by which eco-
nomic goods are distributed. Includes discussion of sales organization, sales
engineering and coordination of sales and production in the marketing of
fabricated products. Agencies for creating demand and for supplying
demand are discussed, Modern practices in organization, equipment and
operating methods in the fields of sales operation, advertising, merchandis-
ing and warehousing are treated in detail,

G23. Production Methods. Emphasizes methods of organizing
and directing the activities and functions of production in manufacturing.
Considers the control of equipment, materials, product quality, product
quantity and personnel. Equipment control is rli:“cussuts in relation to

building location and type, machinery and tool selection and arrangement,
and the use of service equipment. Material control comprises a study of
yurchasing, traffic, stores, and intra-factory transportation methods.
&’rndu('t quality control consid.rs the factors of design and engineering,
inspection, salvage and the utilization of by-products. Product guantity
control covers the work of planning, scheduling and dispatching and will
survey several representative control structures now in successfi 1 opera-

tion. Personnel control deals with the methods of employment, labor
maintenance and the technique of the executive.

G26. Investment Finance. Considers briefly (1) the legal rights
conferred upon the owners of securities of various types; (2) the basis for
credit offered by issuing corporations of various kinds: government, rail-
road, public utility, industrial, etc.; (3) the construction of bond tables,
interest formulas, sinking fund calculation, serial bonds, amortization, and
the mathematical theory of investment; (4) the stock exchanges, brokerage,
speculation and the various kinds of business houses which deal in securi-
ties and investments,

G26. Banking and Finance. Considers the subject of banking in less
technical form than Ec37. There is also a treatment of the invest:ment and
security market and the more elementary portions of corporation finance.

G27, Economics of Corporations. The types of business organiza-
tion with special emphasis upon the corporation. Consideration is given
to the internal organization of the corporation, especially on the financial
side: promotion, underwriting, marketing of securities, the financial
problems of a going concern, banlkruptey and receivership. Discussion of
public service corporations and a brief examination of the trust movement.
Textbook: Luugh. Business Finance.

G388, Christianity and the Social Order. A discussion of the evolu-
tion of our social order in the light of modern religious and scientific
thought with the object of making plain the origin and tendencies of the
principal elements of western civilization, The official views of Catholicism
and Protestantism are examined and their agreement with the teaching
of social science emphasized. Textbooks: Ellweod, Sociology and Modern
Social Problems: The Church and Industrial Reconstruction.
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G40. English (Contemporary Drama). An untechnical discussion
of notable living playwrights and their work here and abroad.

GA4l. English (Contemporary English Literature). Treats of a num-
ber of the most importan: English men of letters from 1800 to the present
time. (Not offered in 1927-28.

G42. English (Contemporary European Literature). An introduc-
tory study of some of the chief figures in European literature of the last
few decades and today. (Not offered in 1927-28.)

G43. English (American Literature), From the Civil War, with
especial emphasis on the period tince 1900,

(441, English (Committee Work), The development of codperative
thinking and cultivation of the ‘‘ group spirit " by means of committee
reports on vital and timely subjects, and acceptance or constructive
%TeAndment Ly the class of what each report recommends, Open only to

G442, English (Business English). A study of the principles of
effective, businesslike expression; and practice, both written and oral,
in the expression of those principles, Lectures, recitations, business letters,
oral and written reports. Open only to VI-A,

(G443, English (Modern Forms of Literature.) A bricf study of the
various types of contemporary novels, dramas and short stories with a
view to critical appreciation of these forms of literature. Lectures, dis-
cussion and written reports and criticisms. Open only to VI-A.

G46. English (Advanced English Composition). Designed primarily
for students who wish to do advanced work in composition under direc-
tion and criticism. So planned as to allow much individual freedom in the
choice of materials, Those desirous of experimenting with the essay or the
short story, or with technical description or exposition, may do much of
their writing in any one of these fields.

G468, English (Public Speaking). The object is to set forth the
Erincipal matters of technique on which the art of speaking in public is

ased, and to provide training for the individual members of the class.

G461. Argumentation and Debate. Trains men to prepare inten-
sively and to present effectively an argument. The principles of formal
logic, rhetorie, and oratory together with the general principles of argu-
mentation will be studied, The principles will be applied practically
through classroom preparation of briefs and oral presentation of debates.
(Not offered in 1927-28.)

G4T7. English (Informal Public Speaking; Committee Reports and
Discussion). Lraining in the preparation and oral presentation of com-
mittee reports, These reports serve as a basis for class discussion,

G48. Appreciation of Music. No previous knowledge of music is
needed for this subject., Many musical illustrations are performed in the
class room. The lectures and fextbook endeavor to give simply and clearly
the knowledge needed by an intelligent listener, Written work totalling
2,500 words, and two hour examinations are required. Textbook: Sigmund
Spaeth, The Common Sense of Musite.

GB0. The Fine Arts in Moderp Life. Aims to develop the habit
and faculty of noticing visible beauty in contemporary art, in public monu-
ments and museum collections, and more especiafly 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 and Signifi-
cance of the Fine Arts. (Scribner's)

G62, Lincoln and the Period of the Civil War. Life of Abraham
Lincoln and his relation to the times, Textbook: Charnwood, Life of Lincoin.
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Gb6. French Revolution and Napoleon. Lectures, maps, pictures,
and some outside reading will be used to give the student a general idea
of the most interesting features and episodes of French society just prior
to the Revolution, of the Revolution itself, of the advent of Bonaparte,
of the Empire and of Waterloo.

G68. Choral Singing.

Gb69. The Social Problems of Philosophy. Discusses in non-tech-
nical language some of the philosophical theories which underlie recent
views of society and of the management of the personal life.

GA0. Geology. A consideration of the forces which are now modify-
ing the earth and its inhabitants, and a history of the changes produced
by these forces, throughout the past, both upon the earth and its life.
Textbook: Shimer, Introduction to Earth History.

G64. Organic Evolution. A study of the evolution of life through-
out the past history of the earth with a discussion of the underlying laws
operating today and with especial reference to the various avenues along
which man is evolving.

G66. Sound and Music. A general descriptive treatment with
some experimental lectures,

G66. Descriptive Astronomy. A general survey (illustrated) of the
facts and theories relative to the solar system and sidereal universe. Text-
book: Moulton's Introduction to Astronomy.

G67. Meteorology. A general descriptive account of atmospheric
phenomena. Topics for consideration will include the mechanics and
thermodynamics of the atmosphere, atmospheric optics, and factors of
climatic control. Texthook: Physics of the Addir, W. J. Humphreys.

GT71. Principles of Biology and Heredity. Thuty lectures illus-
trated by demonstrations, charts and lantern slides. A cultural subject
intended for students who have had little or no previous training in biology,
Gives a broad view of the fundamental principles of the subject, including
the properties of living matter, movement, nutrition, growth and repro-
duction; with a general account of form and structure of plants and animals
and their classification. The questions of sex and heredity treated at
length, Textbook: Walter, Genetics, Revised Edition, 1922,

G72. Technical Aspects of Bacteriology. Lectures on the relation
of bacteria and allied microorganisms to chemical change, water and sewage
treatment, and to productive processes in agriculture and industry. The
role of the bacteria in soil fertility, in nitrogen fixation and other con-
structive processes, as well as the effect of undesirable types of micro-
organisms are considered. Special attention is given to the fermentation
processes in different industries whereby microbes are made to work as
chemical reagents, Illustrated by demonstrations and lantern slides,

G78. Sanitary Science and Public Health. Lectures (illustrated)
on health and disease, parasitism, toxins and anti-toxins, resistance and
Lmn‘_mnity vaccination, epidemiology, preventive sanitation and preventive

giene,

: G76. Physiology and Embryology of Reproduction. TFor students
without previous training in biclogy. Lectures, lantern slides, moving
pictures, and clay modeling, in illustration of the basic phenomena of
reproduction in plants and animals from protozoa to man., The physio-
logical effects of the reproductive function are taken up and the basic
principles of embryological development are illustrated. A matter of fact
consideration of the subject from the biological standpoint,

GT6. History of Philosophy. A general survey of modern philosophy
from the time of Descartes.

G77. Methods of Teaching General Science in Senior and Junior
High Schools. A study of methods of teaching general science to high
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school pupils. Typical experimental lectures will be given which illustrate
tht[a best methods of presenting the subjects. Given in Summer Session
only.

G78, Air, Water and Food, Takes up these essentials of life as they
affect the welfare of the individual and the community, Typical subjects
discussed are: factors of comfort in ventilation, tests for pure water,
protection of water supplies, sewage treatment, food in relation to life and
growth, an adequate dietary, food adulteration. Requires no chemistry
beyond that given in the first year.

G781. Methods of Teaching Physics in Senior High Schools. A
study of methods of teaching physics to senior high school pupils. Experi-
mental lectures will be given to illustrate the best methads of presenting
the subject matter. Given in Summer Session only.

G782, Methods of Teaching Chemistry in Senior High Schools.
A study of methods of teaching chemistry to senior high school pupils.
Experimental lectures will be given to illustrate the best methods of pre-
senting the subject matter. Given in Summer Session only.

G783. General Science Laboratory. (For Teachers)., Affords prac-
tice in setting up apparatus and performing experiments, such as would be
used in a demonstration class in science. Given in Summer Session only.

G79. Engineering Chemistry. A broad, general, non-technical sub-
ject designed to furnish chemical information as applied to common things.
Treats of the manufacture and testing of illuminating gases, coal tar
products, perfumes, sugars, alcohols, acids, petroleum-gasoline, lubricating
and fuel oi1ls, the animal and vegetable oils, paints, varnishes, paper, ink,
leather, glue, rubber, textiles and explosives. Alloys, wood and wood
preservatives are also considered. Textbooks: Roegers, Elements of Indus-
trial Chemistry or Thorp, Outline of Industrial Chemistry.

G821, G822, French. Practice in understanding spoken French,
expression in French of scientific ideas, general and technical. Reading of
texts on science and industry. Bach term may be taken independently.
(Not offered 1927-28.)

G831, G832. French., A brief survey of some period or school of
French literature with the reading of some masterpieces. Such topics as
the following are discussed; the literature of the Middle Ages: the Renais-
sance; classicism; the romantic movement; realism; naturalism; art for
art's sake; impressionism and symbolism., Bach term may be taken
independently.

G941, G942. German. Many exercises without preparation. It is
distinctively a sight reading course for practice in rapid reading, The
selections are from current periodicals, Preparation is devoted to the
derivation of words and vocabulary study.

G98. Military History and Policy of the United States. Military
history and policy of the United States from the early colonial times
to the present day given in such a manner as to avoid a too technical
discussion of the strategic principles involved as are the political or other
factors leading up to :he events referred to except where a clear under-
standing of the situation requires it, Required of all students registered
in any Advanced R. O, T.C. Unit. Ordinarily taken during the first term
senior year but may be taken during first term junior year,

GERMAN

The study of German at the Institute has two objects: that of enabling
the student to make use of the language as an instrument 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
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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 py 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 familiarity with the character, customs, traditions, spirit,
history and development of the peoples and countries whose language is
studied.

In the designation of subjects the grades of elementary and interme-
diate correspond, respectively, to the definitions of the Modern Language
Association of America, Report of the Committee of Twelve. All other
subjects are of advanced grade,

Subjects L1 to L99 (see page 59).

L11, L12, German. (Elementary,) Intended to prepare students
to fulfill the entrance requirement in German. A study of grammatical
forms, syntax and vocabulary, through composition exercises and rapid
reading, forms the basis of the work,

L21, 122, German. (Intermediate.) Includes a systematic review
of grammar., The reading, scientific as well as literary, gradually becomes
more difficult, while the syntax, idioms and synonyms of the language
are carefully studied. By the end of the course students should be able
to read understandingly any ordinary newspaper or magazine article of a
literary or popular scientific nature, to understand simple spoken German,
and to express simple thoughts in German., As far as practicable the
exercises are conducted i1 German,

L23, L24. German Literature. Readings and Lectures adapted to
the needs of aeronautical students.

L31, L82, German. (Advanced.) Exercises in scientific German,
Selections are made from current scientific journals and from the latest
s_cicgt].iﬁc literature. Exercises are conducted in Cerman as far as prac-
ticable,

L331, L332, German (Advanced). Readings in scientific advanced
German,

The following subjects are offered as General Studies, For description
see Division of General Studies, page 237,

G941, 942, German.

ROMANCE LANGUAGES

Several courses are offered in French and one in Spanish. Those in
French are of Elementary, Intermediate and Advanced grade, In the Ele-
mentary and Intermediate courses a careful foundation is laid for reading,
writing and speaking French. Great care is taken to secure a good pro=-
nunciation, a mastery of the working essentials of grammar, a reasonable
vocabulary for the expression of common ideas, training of the ear for
French sounds, and a broad reading vocabulary. The reading texts
includescientific matter, fiction, drama, historical or descriptive works of
a nature to open up to the student the genius, institutions and social point
of view of France. Occasional illustrated lectures are given to supplement
the class exercises and stimulate interest. The advanced courses for stu-
dents in Architecture are planned to give a more ready command of the
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language, an acquaintance with great examples of French literary art,
and a familiarity with French architectural literature. The General
Study courses offer the student an apportunity to carry his study of French
beyond the Intermediate grade, increasing his practical command of the
language, reading ability, and acquaintance with the greatest French
writers,

The one-year elective course in Elementary Spanish is parallel to the
course in Elementary French. It gives a training in pronunciation, essen-
tials of grammar, and reading of varied matter, On its completion a student
ghould be able to make intelligent contact with a Spanish-speaking country,
be able to read Spanish correspondence and translate reading matter of
moderate difficulty.

In all courses the foreign language is used as much as possible in the
class room.

In the designation of subjects the grades Elementary and Intermediate
correspond to the definitions of the Modern Language Association of
America and the College Entrance Examination Board. Elementary
French = French Cp 2; Elementary Spanish=_Spanish Cp. 2; Intermediate
French = French B, or French Cp. 3.

Subjects L6O to L99 (see page 59).

L61, L62, French. (Elementary.) Designed to give the necessary
foundation for the study of the French language, literature, or for scien' ific
studies; it will also enable students to fulfill the entrance requirement: in
elementary French. Consists of training in pronunciation, element.
grammar, acquisition of useful vocabulary and reading of easy matter,
The last term will include the reading of some technical French.

L61, L62. French. (Intermediate.) Designed to enable students
to meet the entrance requirements in intermediate French, Recitations
partly conducted in French. A continuation of the study of grammar,
pronunciation, and useful conversational forms; drill in composition and in
translation into French of connected passages; reading and translation of
some standard modern authors, reading of scientific French.

163, L64. French, (Advanced,) Planned to suit the needs of
Course 1V. Emphasis is laid upon good pronunciation, and the ability to
express in French matters dealing with travel and architecture. Some of
the reading matter will deal with architectural subjects. Textbooks: such
books as Galland, Fremch Composition; Schoell, Paris d'awjourd hui;
Hervien, La Course du Flambeau; Loli, Pécheur d'Islande; George Rial,
Paris (Les Villes d' Art Céldbres); Fouville, Pise et Lucques.

L66, French. (Advanced.) Reading of French prose of a varied
uature, part of which deals with an outline of French civilization and
with the description of French cities, cathedrals, chateaux, etc. Practice
in writing French, in pronunciation and conversational phrases useful for
travel is given, Textbooks: Comfort, Practical French Composition; such
reading matter as FEmile Gebhart, Florence; Besnard, Le Meoni-Saint-Michel;
Gautier, Voyage en Espagne; Hugo, Notre Dame de Paris; Demaison, La
Cathédrale de Reims; Anatole France, Le Crime de Sylvesire Bonnard.

181, L82. Spanish. (Elementary.) Pronunciation, clementary gram-
mar, easy reading matter, practice in conversational phrases useful for
travel, Textbooks: such books as Hills and Ford, First Spanish Course
( Heath); Pittaro, Spanish Reader; Hills and Reinhardt, Spanish Short
Stories; Romera- Navarro, Historia de Espana; Carrién and Asza, Zoragiieta,

The following subjects are offered as General Studies, For description
see Division of General Studies, page 237,

G821, G822, French.

G831, G832, French.
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MATHEMATICS

Great importance is attached to the study of mathematics, both as a
means of general ecucation and as a necessary basis for further instruc-
tion in engineering and other subjects. Students in most of the regular
courses study mathematics throughout the first two years, beginning with
a combined course in elementary calculus and analytic geometry extending
through the first year, The second year work is devoted mainly to integral
caleulus and elementary differential equations with systernatic study of
applications. From the outset, care is taken to present both underlying
principles and a great variety of concrete applications, the latter connecting
the mathematical instruction closely with the professional studies. The
instruction is given mainly by recitations in small sections, the number
of the students in a section being about twenty-five. Students having time
and interest for the study of mathematics beyond the prescribed limits are
given opportunity for more advanced work, and the Institute offers
exceptional advantages for advanced and elective work in applied mathe-
matics,

Undergraduates wishing to specialize in mathematics are enabled to
do so by the provision for suitable electives in Course 1X-C (page 102).

The department possesses an excellent library, with current journals,
a mathematical laboratory with Monroe and Millionaire computing ma-
chines and a collection of models,

Subjects M1 to M99 (see page 50).

M1, Algebra (Entrance). For description see entrance require-
ments,

M3. Solid Geometry (Entrance). TFor description see entrance
requirements,

M4, Trigonometry (Entrance). For description see entrance
requirements.

M11, Calculus. An elementary presentation of the fundamental
ideas of the calculus; differentiation and integration of the algebraic poly-
nomial; differentiation of any algebraic function; derivatives: differen-
tials; maxima and minima; applications to simple problems in ometry
and mechanics, such as the determination of veld city, acceleration, areas,
volumes, and pressure. Textbouk: Woods and Bailey, Elementary Calculus.

M12. Calculus. Differentiation and graphical representation of trig-
onometrie, inverse trigonometrie, logarithmic and exponential functions,
with applications to simple problems of geomet ry and mechanics, including
related velocities, maxima and minima, simple harmonic motion, and
curvature; series; partial differential. Textbook: Woods and Bailey, Ele-
mentary Calculus.

M21. Calculus. Integration of functions of one variable including
use of tables; definite integrals; geometrical applications to areas and
lengths of plane curves, volumes of solids; mechanical applications to work,
essure, centers of gravity and moments of inertia; double and triple
mtegration with applications to arcas, volumes, moments of inertia and
centers of gravity. Texthook: Woods and Bailey, Elementary Calculus.

M22. Differential Equations. A treatment of ordinary differential
equations including the principal types of first and second or?’er equations,
simultaneous equations, and linear equations with constant coeflicients.
The work is illustrated by numerous applications to geometry, chemistry,
physics, and mechanics. ~Textbook: Phillips, Differential Equations,

M24. Mathematics. A bricf review of M21 followed by the work of
M22 given for students at Lynn intending to enter the graduate courses in
electrical or mechanical engineering conducted by the Institute in co-
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operation with the General Electric Cotapany. Open only to students at
the General Electric Company.

M26. Least Squares and Probability. A brief discussion of the
general principles and the more common scientific and engineering appli-
cations of the method of least squares. Textbook: Bartleit, Method of
Least Squares.

M31, Differential Equations of Electricity, Deals mainly with the
equations which the student of electricity meets in his work, These equa-
tions will be discussed from the general point of view, but specific appli-
cations will be made to electrical problems.

M36, M37. Advanced Calculus, Fundamental principles, power
series, partial differentiatiorn:, implicit functions, Gamma and Beta func-
tions, line, surface and space integrals, vectors, ordinary differential
equations, Bessel functions, partial differential equations, calculus of vari-
ation, elliptic integrals.

M41. Calculus, Applications of. Especially adapted to the needs
of students in chemical engineering.

M43, M44, Theoretical Aeronautics. Open to third and fourth-
year students, The main topics cavered are (a) The mechanics of the air-
plane, including vibrations, moment of momentum, moving axes, etc.
{b) The mechanics of irrotational fluid motion and its application to lift
and drag. (¢) The stability of the airplane.

M461, M462. Fourier's Series and Integral Equations, The theory
of Fourier’s series, Bessel's functions and their application to the solution
of such problems in physics as can be expressed by certi~ partial differ-
ential equations.

M&, M47. Advanced Wing Theory. Selected adv  ced topics in
continuation of M44. Texthooks: Jowkowski, L' Aerodynamigue; Prandtl,
Applications of Modern Hydrodynamics to Aeronaulics; published by the

attonal Advisory Committee for Aeronautics.

M61, MG62, MG63. Engineering Science. Mechanics, hydrody-
namics, and electricity, designed to illustrate the correlation between these
subjects and their general application to engineering problems.

MB4. Mathematical Laboratory. Practical instruction in numerical,
graphical and mechanical calculation and analysis as required in the
engineering or applied mathematical sciences, numerical solution of equa-
tions; graphical methods; nomography and the construction of graphical
charts; curve fitting to empirical data; approximate methods of integration,
differentiation and interpolation; the use and principles of construction of
instruments employed in calculation, and many kindred topics. Textbook:
Lipka, Graphical and Mechanical Compulation.

MG61, M662. Theory of Functions, A study of the elementary
functions for complex values of the variable. Development and applica-
tion of the fundamental theorems of the analytic function theory. A por-
tion of the first term will be devoted to selected topics from the theory of
functions of a real variable.

MBT. Theory of the Gyroscope. A mathematical discussion of the
gyroscope, together with its application to torpedoes and stabilizers.

MG671. Theory of the Gyroscope. Given to students taking Army
Ordnance Course.

M#60. Vector Analysis. Algebraic combinations of vectors, differ-
entiation and integration of vector functions, Green's and Stokes' theorems,
potential functions, applications to geometry and physics,

M62. Modern Algebra. Determinants, matrices, systems of linear
equations, linear transformations, finite groups.

M681, MG32. Differential Geometry. A study of a dimensional
geometry with the use of the Ricci absolute calculus, theory of tensors,
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applications to Euclidean and Riemannian manifolds, and manifolds of
higl:er connection.

M661, Analytical Mechanics. Lagrangian and Hamiltonian systems
are discussed, and their relations to a minimum principle brought out.
The elements of elasticity theory and of hydrodynamics are treated,

M662. Analytical Mechanics, Confinuation of the topics treated
in M651. Introduction to relativistic mechanics.

M70. History of Science. Same as G1 with 30 extra hours prepa-
ration.

M72. Differential Equations. (For students from the United States
Army.) A review of calculus, including differentiation, differential prop-
erties of curves, rates, maxima and minima, integration, multiple integra-
tion, geometrical, mechanical and physical problems: differential equa-
tions of the first order, special types of second order equations, linear
equations with constant coeflicients and simultaneous linear equations.
The application of the calculus and differential equations is made to
various problems of mechanics, physics, and engineering. Textbooks:
Wilson, Advanced Calculus; Phillips, Differential Equations.

MT781, M732. Rigid Dynamics. The fundamental principles of the
mechanics of rigid bodies.

M76. Exterior Ballistics. The calculation of the trajectories of

rojectiles under standard conditions, and of the differential corrections
For variations from standard conditions is discussed here, The method
of Siacci-Ingalls and that of numerical integration are both treated,
Applications to the construction of Range Tables are given. Textbook:
Introduction to Ballistics, A. A. Bennelt, prepared in the Technical Staff
of the Ordnance Department

MT77. Vector Analysis. A treatment of the vector functions and
q%erations required in theoretical work on electricity, Preparation for
3242,

M78. Analytical Geometry. Conic sections, transformation of
codrdinates, general equation of the second degree, codrdinates in space,
quadrics, curves in space,

MB80. Methods of Teaching {Iunior High School Mathematics.
Will include the observation of a demonstration class, showing actual
teaching of a typical group « f junior high school pupils.

81, Methods of Teaching Senior High School Mathematics.
A study of methods in teaching algebra, plane geometry, solid geometry,
trigonometry, with special reference to the recommendation of the National
Committee on mathematical requirements, and to the recently revised
requirements of the College Entrance Examination Board.,

MB82. Classroom Problems of the Junior and Senior High Schools.
Aims to discuss problems of particular value to the teacher, including
classroom mebho‘is and technique, methods of study, rating of pupils,
and the like,

M90. Mathematical Reading. Designed to give the student an
opportunity to read advanced mathematical treatises under the super-
vision of some member of the department, The treatise chosen and the
time allowed will be determined by the needs in each particular case,

The following subjects are offered as General Studies, For description
see Division of General Studies, page 237.

Gl., History of Science.

G2. History of Science.

GT76. History of Philosophy.
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MILITARY SCIENCE AND TACTICS

Courses in Military Science are divided into: Basic Course, compul-
sory, and Advanced Course, optional.

The Basic Course consists of the subjects given during the first and
second years. Male students who enter the Institute as first-year students
are required to complete satisfactorily both years of the Basic Course.
Those who enter as second-year students are required to complete satis-
factorily the second year of the Basic Course. Aliens, students found
physically unfit for military service, and students with military training
equivalent to that prescribed by the two-year Basic Course are exempt from
Military Science

Students desiring relief from any part of the military requirements
should consult the Professor of Military Science and Tactics immediately
upon registration.

Each student taking the first year of the Basic Course is issued a
uniflorm. He must provide himself with a pair of high tan shoes to wear
with it.

The great demand for technically trained officers in the more scientific
branches of the army was most evident during the recent war, The major-
ity of the courses at the Institute, and the excellent facilities available in
connection therewith, afford the student an admirable preparation for the
seientific duties of an officer of a technical arm of the <ervice, Accordingly
the military training prescribed at the Institute is designed to impart the
specialized knowledge most essential to supplement the general technical
education of the student so as to render his services of the maximum value
to the country in time of war as an officer of Coast Artillery, Engineers,
Signal Corps, Ordnance, Air Service or Chemical Warfare Service,

Having satisfactorily completed the two-year compulsory course in
military training, the student who is registered in the Institute as a third
year student may elect to pursue the Advanced Course of the Reserve
Officers’ Training Corps.

To do this he must enroll for this course in one of the six units of the
Reserve Officers’ Training Corps Units: Coast Artillery, Engineer, Signal
Corps, Ordnance, Air Service or Chemical Warfare Service established
at this institution, depending upon his clioice and the Institute course he
i8 pursuing,

With the approval of the professor in charge of his Institute Course
he signs a contract which binds him to attend one six-weeks' R. O, T. C.
summer camp, and to pursue the Advanced Course during two academic
years. The Advanced Course, once entered upon, becomes, in accordance
with the terms of the establishment of the R. O. T, C, at the Institute, a
prerequisite for graduation.

In recognition of his service, the Federa) Government allows him com-
mutation of subsistence (amounting at present to 30 cents per day) during
his third and fourth years, including the vacation period which intervenes
between them; transportation to and from the summer camp, and, during
the period while he is on duty thereat, feeds and clothes him, provides him
with all books, equipment, supplies, quarters and medical attendance.
Upon graduation from the Institute he is eligible to receive a Reserve com-
mission for a period of five years in the United States Army, but continues
in civil life, subject to call ag an officer in time of war, or for not more than
fifteen days' service in any year in time of peace. Under present conditions
students who elect to pursue the Advanced Course receive not only their
complete support for one six-weeks' period, but in addition are paid over
$210.00 in cash. This is, in effect, a military scholarship, open to all stu-

ents who are citizens of the United States, physically sound, who have
wade a satisfactory record in their compulsory militavy trainirg and dis-
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play such physical, mental and moral qualifications as, in the judgment of
the Professor of Military Science and Tactics, render them suitable can-
didates for a commission,

The right is reserved to discharge from the Advanced Course any
student who is guilty of misconduct, or whose work in any department
of the Institute falls below standard, or who is found in any way unfit or
unsuitable for the commission for which he is a candidate,

Subjects MS1 to MS99 (sce page 59).

MS11, Military Science. (Required in all courses) Consists of
seven weeks of infantry drill, school of the soldier, squad and platoon;
five weeks of lectures on elementary subjeets of military training; and
three weeks of instruction, both theoretical and practical, in infantry
weapons and rifle marksmanship,

MS12, Military Science. (qulliu-n] in all courses,) Consists of
fifteen weeks of infantry drill and rifle gallery practice.

MS21. Military Science. (Required in all courses) Consists of
a six weeks' course in topography and map reading; five weeks of lectures
on field fortification; and two weeks of lectures on signal communications;
followed by two weeks devoted to one lecture on the particular duties of
each of the units of the R. O. T, C. represented here. Opportunity is given
the student to choose the unit in which he desires to continue his training
during the following year. Those who do not report their choice of a unit
before the beginning of the following termn will be arbitrarily assigned to

a unit,

MS221. Military Science. Coast Artillery Unit. Consists of fifteen
weeks devoted to gunners’ instruction.

222. Military Science. Engineer Unit. Fifteen weeks devoted
to instruction in the elements of engineer training.

MS228. Military Science. Signal Unit, A fifteen weeks' course in
electrical communications,

MSf24. Military Science. Ordnance Unit. Lectures on interior
and exteior ballistics,

MS226. Military Science. Air Corps Unit. Six hours “History of
Aviation,"” five hours employment of air force, six hours air tactics, five
hours aerial navigation, eight hours Air Corps small arms, and fifteen
hours aerial communications.

MS226. Military Science. Chemical Warfare Unit. Instruction
both theoretical and practical for fifteen weeks in the chemical warfare
service,

MS811, Military Science. Coast Artillery Unit, Advanced.
(R. 0. T.C.) Five weeks devoted to instruction on fire control instruments;
and ten weeks to the computations of firing data for heavy mobile artillery.

M$S312. Military Science. Coast Artillery Unit, Advanced. (R 0.T.C.)
Seven weeks' study of the dispersion and probability of fire; and eight
weeks of observation and adjustment of fire,

MS821. Military Science. Engineer Unit, Advanced. (R.0.T.C.)
Consists of lectures for four weeks on organization and duties of engineers;
three weeks on administration, supply and equipment; and eight weeks on
musketry and combat principles,

MS3822. Military Science. Engineer Unit, Advanced. (R. 0. T. C)
Consists of lectures for eight weeks on general construction in war; and
seven weeks on field and permanent fortifications.

MS331. Military Science. Signal Unit, Advanced. (R.O.T.C.)
Fifteen weeks devoted to signal communication and tactics.

MS3311. Military Science. Signal Unit, Advanced. (R.O.T.C)
Shorter than MS331.
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MS332. Military Science. Signal Unit, Advanced (R.O.T.C.)
Consists of instruction for eleven weels in codes and ciphers and radio,
and four weeks of practical signal work in the field.

MS3321. Military Science, Signal Unit, Advanced. (R. O.T. C.)
Shorter than M8332.

MS841. Military Science. Ordnance Unit, Advanced. (R.0.T.C.)
Consists of lectures; three weeks on organization, mission and function of
the Ordnance Department; two weeks on the history of the development
of ordnance; and ten weeks on light artillery material.

MS342. Military Science. Ordnance Unit, Advanced. (R.O,T.C.)
Fifteen lectures on heavy artillery material,

MS35. Military Science. Air Corps Unit. Fifteen hours of Aerial
Photography, fifteen of Aircraft Engines and fifteen of Ohservation Avia-
tion,

MS361. Military Science. Air Service Unit, Advanced. (R. 0.%.C,)
Register for Airplane Design 16.015,

MS362. Military Science. Air Service Unit, Advanced. (R. 0. T, C.)
Register for M834.

MS361. Military Science. Chemical Warfare Unit, Advanced,
(R. 0.T.C,) Covered by Institute subjects. (SeeR. 0. T, C. schedules.)

MS862, Military Science. Chemical Warfare Unit, Advanced.
(R, 0. T. C.) Lectures for fifteen weeks on organization and duties of
chemical warfare service, Personnel and materiel,

MS411, Military Science. Coast Artillery Unit, Advanced. (R.0.T.C.)
Lectures on coast artillery materiel, three weeks; organization and adminis-
tration of the coast arfillery corps, three weeks; camp sanitation and
military hygiene, two weeks; gunners' instruction for anti-aircraft artillery,
five weeks; and six periods throughout the term for examinations.

MS412. Military Science, Coast Artiller{ Unit; Advanced. (R. O.
T. C.) Lectures for fifteen weeks on the tactical employment of artillery,
the various types of artillery, military law, and motor transporation.

MS421. Military Science, Engineer Unit, Advanced. (R. O. T. C.)
Covered in Institute courses.

MS422. Military Science. Engineer Unit, Advanced. (R. O, T. C.)
Covered in Institute courses,

MS431. Military Science, Signal Unit, Advanced, (R, O, T. C.)
Take Wire Communication 6:281. (See R. O. T. C. schedules.)

MS4382. Military Science. Signal Unit, Advanced. (R. O. T, C))
Take Radio Comnmunication 6:282, (See R, O. T, C. schedules.)

MS441. Military Science. Ordnance Unit, Advanced. (R. 0. T.C.)
Covered by Institute subjects. (See R. O. T, C. schedules.)

MS442. Military Science. Ordnance Unit, Advanced. (R.O,T.C.)
Covered by Institute subjects. (See R, O, T. C. schedules.)

MS461. Military Science. Air Corps Unit, Advanced. (R, O.T. C.)
Covered by Institute courses,

MS462. Military Science. Air Corps Unit, Advanced, (R. 0. T. C.)
Covered by Institute courses,

MS461, Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T.C.) Covered by Institute subjects, (See R. 0. T. C. schedules.)

MS462. Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T. C.) Covered by Institute subjects, (See R. O. T, C. schedules.)

DEPARTMENT OF HYGIENE
The gymnasium of the Institute is located on the third floor of the
Walker Memorial Building, fronting on the Esplanade, east oi the educa-
tional buildings. This gymnasium affords ample accommodatiun for the
training of classes in gymnastics,
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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.

The hangar building is equipped for boxing, wrestling, and basket ball,
This building is for competitive indoor sports and has seats for three hun-
dred spectators. With the acquisition of this building the Walker Gym-
nasium 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 ganies, This field is provided with a quarter-mile running
track, straight-away tracks for one hundred yard and two hundred twenty
yard dashes, tennis courts, etc. It is under the direction of an Advisory
Council on Athletics, composed of alumni and undergraduate students.

PT1, PT2. Physical Training., All first-year men take two physical
examinations during the first month — one at Walker Memorial by the
Physical Director, from which anthropometric charts are plotted, and one
at the Medical Department by a physiciar. The class is then divided
into sections for gymnastic exercise, each section having two hours a week
for the last ten weeks of the first term and two hours a week for the first
ten weeks of the second term under the direction of the Physical Director.
All first-year students are required to take these exercises. Regular exer-
cises on the various athletic teams may be substituted for gymnastic work
by consulting the Physical Director,



SUBJECTS OF INSTRUCTION TABULATED

The number to the left is the subject number., The numbers under the
title are the numbers of the preparatory subjects. Those in italics indi-
cate subjects to be taken simultaneously. To the right of the subjects
are noted the Professional Courses which prescribe the subject and the
year and term in which the subject is taught. Under the heading ** Term
and Hours of Exercise and Preparation’ the first number shows the
hours assigned to Lecture or Recitation in the term of fifteen weeks, the
second the time assigned to preparation. Underneath the first number
are the hours for laboratory, drawing or field exercises. To the extreme
right is given the name of tﬂe teacher in charge of the subject,

CIVIL ENGINEERING — 1:00-1:99

Term and Hours of
Exercise and Preparation  Inslruclor

No. Subject and Preparation Taken by Year  Ist £d in Charge
Term Term
1'00 Surveying and Plotting . ... I, XI, XVi 2 30456 .. .. Robbins
M4, D22 (Not open to

first year students,) i
1'01  Surveying and Plotting .... I, XI, XV 2 V4 v 2- 0 Rabbins

M4, D22 (Not open to 28

first year students,)

1'02 Surveying and Plotting ..., I1Is, VI 3 Summer %O)— 5 Hosmer
il
M4, D22 VI-A (0p. 2,3) 2 Summer :é((;- |}
1'08 Surveying. . .essissessnas II, XVi 2 10= 0 e Howard
M4, D22 (Not open to 20
first year students.) I1X-B, XV, 2 O e ;-(f;- 0
IV-A 3 353 Migty 'll']— 0
104 ButveVifR: . vovseronrens (Efective) Camp Technology Howard
M4, D22 (Open only to 25-30
students entering the third 300
year.)
1’08  Plane Surveying.......... [, X[, XV1 3 Camp Technology Howard
1°00, 1'01; 1°12 (Open only 10-10

to_students entering the
third year.)

1'06  Geodetic and Topographic I, XI, XVi ] Camp Technology Hosmer
Surveying 5~ b
1'05 k { 90
107 Geodetic Surveying ....... {Elective) 3 Camp Technology Hosmer
1°13, 106 0-0
160
1000 SUrVOYING: <o oor ety sdae XVII 3 Summer 0-50 Hosmer
M4, D22 (Not open to 150
first year students.)
1H0L | BUTTEVI 6 cais s a s | nas e I, s 8 Summer Mining Eberhard
M4, D12, D22 . X 4 Camp
(Open to students entering 80-18
the third year.) 206
1'12 Astronomy and Spherical
'['ﬁgingamc-try .......... 1 2 4560 .. .. Hosmer
1B GRodesy i viviinaily I 8 30-30 .. .. Hosmer
M22 and 1'12
1'14 Aa!l\.'?gced Geodesy .. ...... 1 G(A) .. .. 30-60 Hosmer
118 Nlﬁifntiaa ............... VIIa ] e oo 1543 Hosmer
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Ne,

118

1°20
121

1'211
1'22

123
1'24
1'25

126
127
128
1'301

1302

1811
1312
1'35
1°36
137
138
139

1'40

1'401
1'41

142
1'421
1'422
1'43
144
1'45
1'46

TABULATION OF SUBJECTS

Subject and Preparation Taken by Year Ist 2d
Term Term
Map Reading and Topu-
raphical Drawing . i 2 f:.;— Lat otk
lewny Fieldwork. ....... I, XI, XVi 3 Lamn Technalogy
101, 1'06 15- &5
lewuy and Highway Engi- 60
it el A i voe Iy, XV 3 30-60
M21, lDI 1'20
lewny and IInghway Engi-
neering . IO £ Y2 3 2040 ...
ST
ailway an 13 way Engi-
T R O I, XI, Xvi 8 . 30-30
1'21 or 1'211
Railway Drafting. ........ I, 5, XI 3 =0 ...
120, 1°#1, or I'811 60
lewny Drafting. .. covu.. Ii, 0 XI 3 o 0-0
3, 1'82 45
Engineering Construction
and Estima Is, XI, XV, 4 3045
1°20, 122, Mil. Eng.
Rmeu; Engineering ...... La 30-30 ..
Ra.llwr?.y Engineering ...... la 4 .« 30-60
1'2
Railway Design..... sy Jek 4 0= 0
1'24, 1'87 ) 75
Advnm.ed Railway Engi-
neenng .......... 1 G(A) 8060 .. .,
1'27, 1'2
Advanced Railway Engi-
neering I G(A) .. .. 30-60
1:301
Advanced Railway Design . 1 G(A) 0-0 0
1.28, 1’801 45
Advanced Railway Design.. I G(A) .. 0-0
1°311, 1'802 45
Roads and Pavements. . . . . Ii,a 4 20-25 .. ..
1°22, 1’811 for X1 - XI 8 2085 ., ..
Testing Highway Materials Isb 4 A (5 0-15
135, 2137 ; 15
Highway Transportation... Isb 4 30-60
1'25, 1'86, 5'37
}Tlgh\iav Duuwn . Iib 4 ol iy 0-0
24, 1'37 45
Graphlc SLaticBy o5 sine s s I ] e 15-16
8 (Not open to first 30
year students.) XVII 3 Summer 15-15
a0
................ 1 1\’ A, IX-B, 38 45-75
,\\' XVII
MI l'.m\ 4 Summer 45-75
.............. (lilucl ive) 3 Sra 330 45-75
.............. ILIV-A, XI, 4 60-120
XV, XVII
Mil. Eng.
I, 3, Mil Eng. 4 60-120
I, XI, XV, 4 v «e 80-80
IV-A, XVII 4 30-60
15 l\' A, XI, 8 15-30
Xv
II h 3 4 ve s 8045
II(0.DYXIII-A G 45-90 ek
2 20 or eq ul\'nlunt
Structural Design . . XIII-A G A0 v n-0
1'45 30

Term and IHours of
Exercise and Preparalion

Instructor
in Charge

Howard

Babeock

(o]

. B. Breed

(9]

. B. Breed

C. B, Breed
Babcock
Babeock

C. B, Breed
C. B. Breed
C. B. Breed
C. B. Breed

C. B. Breed

C. B. Breed
C. B. Breed
C. B, Breed
C. B. Breed
C. B. Breed
C. B. Breed
Babcock
Mitsch

Fife

Newell
Spofford

Spofford
Spofford
Spofiord
Sutherland
Fife

Fife

Fife




Na.
1'461
1'48
1'481

1'401
1492
1'501
1502
1511
1'512
1'562
153
1'55

1561

1°562
1*57
1°681

1°582

1'60

162
1°63
164

1'86

170
171
1'731

1732

1'756

1'78

177
1'78

CIVIL ENGINEERING

Subject and Preparation Taken by Year 1st
Term 70m
Structural Design. . ..... .. 11 (0.D) G s 0= 0
1'45 45
Foundations. . c.ocoovavusas XVi 4 15-15 oo
1'40 or 144 I 3 15-15
Foundations and Soil
Mfchanics, et e e VAT 4 45-76 . ..
1'41
Soil ]\tﬂ,cchnnica........... 1 G(A) 4690 .. ..
‘2
Boil Mechanics. .....vv0es I G(A) .. .. 4500
1491
Bridge Design. ., vovvaeies Iy 0-0 .
140 105
Bridge Design. . o vvavsaes Ii, s 4 FPRISE - 0
1501, I"42 75
Bridge Design. ... . araiaracal 4 0- 0
1°40 60
Bridge Desipn. o cvvvsveiss In 4 e 0= 0
1°511, 1'421 90
Structural Design. ........ XI 4 . 0- 0
* 90
S'.l".'l\i'.lu[ll Design. .. .q4 . XVi 4 0-0 oy
4 G0
Structural Design Advanced 1 G(A) .. 0- 0
1562 120
Advanced Structures, ..... 1 G(A) 45-136 .. .
1'42 or 1'421 or 1°422,
1'502 or 1'512 or 4'922
Advanced Structures, ... G(A) 45-135
1561
Sceondary Stresses. . . . . S G(A) .. .. 30-60
1'42or 1’421 or 1'428
Rein’ .reedConerete Design 1 G(A) 0-30
1'42 or 1421 00
Mil. Eng. 4 0-30
40
Re lnfu'l ed Conerete Design 1 G(A) .. 30-60
1'581
i!}tlmyr.uu]m Surveying ... 1, XI, XV, 3 Camp Technology
M12, 104, 1'08 15- 5
i)
Mydraulled, . v vonins s I,IX-B, XI, 8 45-75
216 or uq\n\.:!un. XVII
Hydraulics I, IV-A 4 30-45
2'15 X111
Hydraulies. « . «.oon e . I VI XVa 4 45-00 .
215 or equivalent VI-A (A) 5 Summer I i 'iﬂ
VI-A(B), XVi 4 45-490
Advanced Hydraulics...... I G(A) 20-60 .
162 or equivalent
(Open to underg radualﬂ s only on petition. )
“'zit[er Power Engincering. . la 45-90
2
Water Power Engineering .. I 4 v 30-45
1'70, 1'41 60
Advanced Water Power En-
{h Tl o e R e e i i G(A) 45-90
1'42, 1'71, 1'851
Advanced Water Power En-
GINBELINE . v ovsvrninrrers G(A) 45-90
1'731, 1°562
Hydraulic and Sanitary En-
mnvering ............... Ii 4 B0-75
liydra.ulm and Sanitary En-
e O S o T s e £ 60-75
Sa;us;ry Engincering. . . ... XI 4 60-75 =
4 45-60

Sanitary Engineering,..... X1
142

Term and Hours of

255

Exercise and Pre paralww Instructor

in Charge
Fife

Terzaghi

Terzaghi
Terzaghi
Terzaghi
Mirabelli
Mirabelli
Mirabelli
Mirabelli
Mirabelli
Mirabelli
Sutherland

Spofford

Spofford
Fife

Sutherland

Sutherland

Liddell

G. E. Russell

%, Russell

i. Russell

\
>
=

2. Russell

Barrows

DBarrows
Barrows
Barrows
R. G. Tyler

R. G. Tyler
R. G. Tyler
R. G, Tyler
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No,
179

1'80
1'811

1'812
1'851
1'852

1'881
1'882

Na.
2'00
2'01

2011
202
203
204

205
208
207
2'08
200

2101

TABULATION OF SUBJECTS

Subject and Preparalion

Hydraulic and Sanitary
) PLA L R
1’756 i

Sanitary Design
1'76 or 1'77

Advanced Sanitary
o T L R S S R P
1'75 or 1'77

Advanced Sanitary
neering. ......

.

Engi-

811
Advanced Water Power De-

1'731
Advanced Water Power De-
[ R0
1851, 1782 .
Advanced Sanitary Design . XI
1'811

Advanced Sanitary Design . XI
1'818

Exerciseland Preparation

Term and Hours of
Instruclor

Taken by 3 Year 180 SCXy L #n Charge
Term Term
4 s llth 0- 0 Reynolds
3({):'- 0 R 1d
4 e ae eynolds
90
G(A) 30-60 .. .. R. G. Tyler
G(A) .. .. 80-60 R. G. Tyler
G(A) 0-0 Barrows
90
G(A) 0- 0 Barrows
00
G(A) '07 L a0 g R, G. Tyler
00
G(A) g— 0 R. G. Tyler

MECHANICAL ENGINEERING — 2-00-2'99

Swubject and Preparation

Mechanism.........c.....
D11, D21, M11 XII
MechRntism, « o ovreescasess 1, 111,

D11, D21, M11

Mechanism. . :
D11, D21, Mii
MechRniSm, s e.nenrnrnns,
D11, D21, M11

).]

Mochanisma. s ..oauvniaen I1 (A.O)

Mechanical E ng-mecrmc

1' quipment ., 1I

II

Mf-ymmsm of Machines. ., ..
Mechanism of Machines. . . .
200
Au!.omatlt Machinery. .
221
II (
Design of Automntw Ma-
chinery AT

208, 221, 2 8..1[]
Mauhnmcal Erumcenng

Automatic Machinery
207

Mechanical I‘.ngmccring
D RN 0 e

Mechanical Lngmtermg
Drewin, 4
D13, D22, 8 OO

Mechanical £ Engineering and
Machine Drawing .
D12, D23, £'00

!Mechanical Engineering and
JMachine Drawing
D12, D22, £'00

Machine Drawing . .
D12, D21

Taken by

VI A, IX-B,
XIII
1I, XVI

\'Ill. XIV, XV,
X-B 2

2
2
4
2
3

I1 (0.D)(T.D)G
II(T.DY)
T.D.)

Year

Term and Hours of

Exercise and Preparation  Instructor
15t 24 in Charge
Term Term
45-90 .. .. Merrill
.. 30-60 Merrill
Summer 30-60
30-60 :
3046 .. .. Merrill
80-30 .. ., Merrill
30-30 S fas Swett
60
\ 15- 0 Taft
30 G e Swett
.‘m 30 Ao wa Swett
45-45 Swett
15-60 Swett
45
00 0- 0 Swett
180
0-0 James
90
0- 0
60
Summer 0-0 James
75
15- 0 James
105
16-0 .. James
75
»e ose  18~'0 James
75




No.
2'131
2'14
215

216

218

2320

221
2211
2'22

2221
2:251
2252

2254
2:253
2'260

2:271
2:272
2:281

2°282

2283

2284

2:20
'30

*301
*305

‘31
'331

MECHANICAIL ENGINEERING 257
Term and Hours of
Exercise and Preparation Instructor
Subject and Preparation Takenby Year 1st 2d in Charge
Term Term
Machine Drawing. ...... o XV 8 0-0 3 L James
D13, D21 75
Machine Drawing. . .... v 1y 3 Summer 0-0 James
D12 60
Applied Mechanics (Statics
and Kinetics), .,........ L I], IX-B, 2 . 45-90 Johnston
M21, 8'02 X} XI, XVI, XVII
IV-A 2 45-00 .. ..
11 3 45-00 ol
Applied Mechanics (Statics) VI, XIII, XV 2 .. .. 30-60 Johnston
Mia, 802 XIV 8 30-60 .. ..
VI-A 2 30-60 as ah
Ap?hed Mechanics (fitlnca—
ﬁrenmh of Materials). .. IV 3 45-76 .. .. Johnston
Applied Mechanics (Strength
of Materials, Graphic
Sta_;:ca) ................ v 2 43-75 Johnston
Applied Mechanics (‘wtrcnuth
of Materials.,......... 1\51“\: I{} A, VI 8 4500 .. .. Johnston
2'15 or 2'16 V[-C IX-B, X,
X1, ] [lI XV. XVI k\r'II
IV-.-\ 45-90
111, X1V 3 .. 45-90
VI-A (A) 8 Sumnu.-r 45-90
Mil. Eng 4 Summer 45-90
Applied Meachanics. ..., 11, XVI 3 bl 45-75 Fuller
220 Mil. Eng. 4 Summer 45-75
Applied Mechanics. . ...... IV-A 3 ve oo 48-80 Fuller
2'20
Applied Mechanics, . ...... VI, VI-A (A) 38 :'1—75 Fuller
2'20 VI-A (A)(1,2) 4 15 7{‘5 ¢
] \.’I-.-\. (B)(1,2) 4 Summer 'i 5-75
Ap)pxu;l Mechanices. . ..., . . XIII), 5, XV: 8 45-00 Fuller
220
Dynamics of Machines. ... I[, XV 4 30-60 Riley
RL : I( D)([‘Dl(- a0-60 .. ..
Dynamics of Machines, Ad-
vanced « 11 30-80 .. .. Riley
2251 or u;nnalcnt (G, E, Co.) .
ynamics of Engines. .o 11 (AL E.) G 30-60 e 5k Riley
2251 §91 G(A) 30-60 i
Dynamics of Engines.. XVl 3(A) 30-30 Riley
2'254 or equialent
MPme.w 8 of £, ineering. . II 4 45-90 Fuller
TI:{H"} of Elasticity,.... .. 11 (A.0)) 4 60-120 .. .. Puller
2
Theory of Elasticity, ...... IT (A.O) 4 vee er 0000 Fuller
2271
Mechanics and
ry of Elasticity..... IT G( A) 4.1—!2!1 Fuller
2:20 II (0.D.) 5-120
Advanced Mechapics and
Theory of Elasticity..... II (;l' A) .. .. 45120 Fuller
' 28 11 {(0.D) S 45-120
Mechanics Advanced.,.... Il kl 15-45 aboatd Fuller
i (G. B. [fn.}
Theory of Elasticity. . ..... IT (G A 15-120 Tuller
(G. E. (' )
1I (0.D.) G e ae 30-458 Johnston

Interior Ballistica. . ......0
M22, 2°1! ; X
Materiali of Engioeering. . .

IT, XIIL, XVI 8

2'20 or 8'20 Mil. Eng, 4
Materials of Engineering. .. 11 (T.D.) G
Materials and Testing...... Elective G

2:'21, 2'36, 2’843
\latm‘xal»..w Engincering. .. XVa 3

2:20 of X1lls 4
Phy: su.:a] Mr Lul!uruy ....... 11(0.D)(T.D) G

30-30
15-30

15-30
30-30

a0 -;m H. W. Hayward

MR
lt; -45 H. W. Hayward
05

.. .. H, W. Hayward

Williams




IL:;‘}‘
7]

No.
2332
2333
2:341
2342
235

2'36

2:301

2'362

2:371
2381
2:382
2300
2301
2'302
2:303
2:304
2395
240
2'41
242
2421
2'43
244
2'441

TABULA

TION OF

SUBJECTS

Term and Hours of

Exercise and l'nf'cmrrrmr Instructor
Subject and Preparation Taken by  Year st 2d in Charge
Term Term
Physirrlal Metallurgy . ...... 1I(0.D) (T.DHG 15-30 Williams
2'33 105
Physical Metallurgy....... (Elective) G 15 15 Williams
Physical Metallurgy . ...... II G(A) 15-30 % Williams
P 135
Physical Metallurgy . .. ..., 11 G(A) .. 15-30 Willilams
2:341 135
Testing Materials Labora-
4 0-30 . H. W. Hayward
0 60
Testing Material
7o e R R AT X1 4 0-15 .. .. H. W. Hayward
2'20 and 2'30 or 2'31 30
) XV 8 el 0-15
Testing Materials Labora- 30
e b B LN B A B Lo IV-A, Mil.Eng. 4 0-30 . H.W.Hayward
220 y a0
Testing Materials Labora-
tory, Concrete. . ........ IV-A, Mil.Eng. 4 30-15 . H. W. Hayward
220
Testing Materials Labora-
B B G e e 3 0-10 H. W. Hayward
220 (1st 10 w.) 20
I11 3 { 0-10
(1.5 w.) 20
X, XI, XIII: 4 o 0-10
(1st 10 w.) 20
XVIL 4 0-10 o
20
XVi1, XVa 3 2 0-10
s (1st 10 w.) 20
Testing Materials Labora- ‘vI A(A)(L2) 38 3l it 0-25 H. W. Hayward
L A e BT Naa R sl (l.5w.) 20
2:20
Testing and Examination of I G(A) 0-30 .. .. H.W.Hayward
Materials, Advanced . ... 60
2'21, 2'35, 2'856
Testing and Examination of
éu;“u'rj"l' Advanced..... GAY »ash 0-30 H. W. Hayward
‘351 6o
Reinforced Concerete Design XVI1 4 0-0
and Laboratory....... 105 " Peabody
annrcul Concrete De Llpu IV-A 4 0= 0 12, Peabody
05
Reinforced Conerete Design, IV-A 4 y 0- 0 Peabody
2:391 90
Reinforced Concrete Design,
Advanced’si vt (Elective) G 0- 0 & Peabody
2'302 100
Concrete Research, ., .y 000 (Elective) G 0=0 4 4 Peabody
2'362 100
Concrete [
Mil. Eng. 4 " oee 60-30 Peabody
Heat Enginecring. ... ..., 1 E) [}\ B \![I 3 45-90 . Berry
M22, 804 XV, X
1I( ".[).) G 45-90 S s
11:;12 Engineering. ........ I, XV 8 80=80" e s Miller
40
Heat Engincering. ... ..... ]I ]\. B XIII, 8 e 0n  4B8-T8 Berry
240
I] {[’ D.) G 5 . 45-76
Heat Engineering. .. ...... XVa 3 : 45-75 W. H. Jones
Hréa:;ngineering ......... 11 4 30-60 S Berry
Heat Engineering. ... ... oo s, X, XVig, 8 45-78 .. .. Taft
122, 8'04 11118 4 45-75 '
Heat Engineering. ... ..... VI,VI-A(B) (1,2)8 4590 .. .. Taft
M22, 8'04 VI-A(A) 8 Summer 456-00



No.
245
2'451

246

2481
247
2471

248
2'49

2'501
2:502
2:503
251
2'58
250

2001

2602
2:003
2011

2'612
2'613

263

2631

264
2:65

MECHANICAL ENGINEERING 259

Subject and Preparation

Heat Engineering. ........
244

Heat Engineering. .......
2'441

Heat Engineering. ... .....

M22, 8'04

Heat Engineering. . .......
Heat Engineering.........
2'40

Taken by

Hh. T( XVin,

V] A(A)

VI,

VAR
1,2

£ 51 (1,2)

Mil. Eng.
Chem, ﬁ'nr.

I[g{k.().)

Mll an‘
‘ar.

Heat Engineering. . ....... H(A 0)
2'401

Internal Combustion Engines XIII-A

Refrlqeratmn ........ Ars iare

Iy

243
:\dvanccd Heat Engineering 11

h(g:'nnccd Heat Engineering II

Advanced Heat Engineering 11

Torpedoes, ........ oy
240 )
Power Plant Design.,..,..

2'41 and 242
Buildings,
M22, 8'04

Enginecring Laboratory....

240

Engineering Laboratory. ...

2601

Engineering Laboratory. ...
2601

Engineering Laboratory. ...

2'40 or 2'44

Engineering Laboratory, . .

2011

o

612

Engineering Laboratory. ...

240

Engineering Labaratory. , ..

2601 or 2614

Engineering Laboratory. ...

240 or 244

Engineering Laboratory. ...
12

. II{T.D.)
o A1
Mechanical ]-‘.}uipnwnt of

lings, Heating and
Ventilation. ... iaies

IV-A, XVII
I

I(T.D.)
ITgen, 2

ITy, 5,4, Ord.
1L

ITTs, XTIT

. X1

XIIL
XV
XV
IX-B, X
XV

Engineering thorumry. oo VI

244 or 2°441

Engineering and Hydraulic
oo Iy XI, XV

Engineering and Hydraulic
TRDOrAtory. < suiseiis 4y

LaborBtory. .cvveiines
2'44 or 246

244 or 2'46
Refrigeration Laboratory. .
2:43 and 2'601

Power Laboratory,...evvas
2:461

VI-A (A)

1s, Mil. Eng.

I
11(A.0)

Chem, War.

Gas Engine Laboratory. ... Elective

Term and Hours of
Exercise and Preparalion Insiruclor

Yeur 1st 2d in Charge
Term Term
] A S 45-75 Taft
4 e oo 4578
3 Sl I 45-00 Taft
4 Summer 45-00
4 45-90 B n
4 B80-108 .. .. Miller
4 Summer 60-105
G 60-108 .. ..
4 4880 ., .. Miller
4 e s 30-45 Miller
4 Summer 3045
G e o0e 3045 .
4 ve ae 45-80 Miller
4 o ooe 1630 Riley
4 o o0 4575 Berry
G(A) 45-135 .. .. Berry
G(A) .. .. 45-135 Berry
G 45~120 .. .. Berry
(G. E. Co.)
G oo oe  30-80 Berry
4 N o 0-0 Miller
60
4 .. 6045 Holt
4 0=-60 .. ..
60 Eames
G 0-80" . .4
60
4 e (a4 0-60 Eames
60
4 T 0-30 Eames
30
4 1 0-15 Earnes
30
3 RS 0-15
30
4 0-30 ... Eames
30
4 Nl 0-30 Eames
30
4 0-45 Eames
60
4 o 0-30
30
4 080 .. .. Eames
60
4 ) ot 0-30
i
4 e u—.m Eames
6 Summer 10 30
4 S ters 0-30 Eames
30
4 4(]1;-4.5 Eames
i )
4 el (-30 Eames
30
4 el v 0-30 Eames
30
G s we 0-30
30

Summer x 0-0 Falea




260

266
2'661

2671
2'672

2'0681
2'691
2'70
2'71

2711
2712
2721
2'722

2'731
2732

2741
2742
2:743

2'75

2761
2:762
277

2:781
2:782
2'70

2'801
2'802
2'811
2'812
2'84

2841
2'842
2'843
2'850

TABULATION OF SUBJECTS

Exercise and Preparation
Subject and Preparation Taken by Year  Ist 2d
Term Term
Automobile Laboratory. ... I 4 R i 0-30
2001, £'70 30
antonnn(c and_Operation
of Automotive Equipment 11 G(A) 30-20 .. ..
279 11 &A.E.) G 30-20 .. ..
Engine Testing. .......... II{A.E) G Ll;.iu RS
2°048 {
I\Iutnr Vehicle Testing. . ... II G(A) .. 10-45
2'801and 2'671 65
II (A.E.) G Vi (1‘9415
D
Aero. Engine Laboratory. .. Elective G ﬁgnfil] I
Aero, Engine Laboratory. .. 1I(T.D.) G SR 0-0
2'801 30
Machine Design.......... II 3 ' 20~ 0
2'13, 2'20, 2'41 40
Machine Dlesign, ‘e v aen, « Ord. 4 gg‘ 0 .
11(0.D.) G 0- 0
00
Machine Design. ......... i1 4 0- oo ue
2'70, 2'21 60
Machine Design.......... IIi 4 SRR B?Jv 0
M;(:Enne Design...ovveiee V2 4 ";0- [+ [N L
¥ 0
Marhinc Design...covcoe0 XVa 4 ; 30- 0
2721 30
Machine Design.......... XVI 4 30-00 o
M;C_}l';llll‘ LI L v elv e e e 5k XVI 4 AP o 30-060
Machine Design, Advanced, 11 G(A) 45-30 i
2'71 or 2'712 75
Machmc Design, Advanced, II G(A) .. :;:'r:irl
41 b
Machmc Design, Advanced. I1 G e 17.-;:— 0
[l
(G, E. Co.)
Machine Design, Advanced. I1(0.D,) G Gy 1(!)2 0
2'71 L
Machine Design. ... ...... II{(T.D.) G '(1030 AN
30
Machine Design. ......... II(T.D.) G . 30-30
2761 60
Engine Design. .. icvveeies Il 4 30-45
2'251, 2°'71 G0
lnguatrlsﬂ Plants;..ceasaii II 4 45-45
h'édus}rml Plants. . Tuue hlow 4 ve =0 060=-0
78
Gu:almc Automobile. ... .. II 4 45-45
2'42
Automotive Engineering ... I G{A) 4.;410
2'25,2'79 II (A.E.) 5-00 R
Automotive Engineering ... II (r( \) o3 45-00
2'801 1I (A.E) G = 45-00
Automotive Design........ 1TAE) G (v v SRR N
2801 120
Automotive Design........ II(A.E.) G i 0- 0
2802 150
Heat Treatment......ouvs 10,4 4 8* 0 e BT
"3 3
Heat Treatment. ... ..000 II(0.D.)X(T.D.) G 15-0 .., .. HW.
Heat Treatment. .. -0 HH(AL) ¢ 10 0 e
i 3
Heat Treatment.......... II{(Elective) 15- 0 H, W.
((‘u‘ T' (,n) 30
Automatic Machinery. . ... Ilg,, (Elective) 4 « «+ 80-30

Term and Hours of

Instructor
in Charge

Fales

Fales
Fales

Fales

Tales
Fales
Swett

Haven

Huven
Haven
Haven
Haven

Haven
Haven

Haven

Haven

Haven
Haven
Haven
Riley
Haven
Haven
Park
Park
Park
Park
Park
Huyward
Hayward
Havward
Havward

Swat




No.
2'851
2'853
2'854

2'8586
2'850

2857
2'858
2'86

2861
2'87
288

28
2'892

200
2901

2902
201

2011
2912

2p2

2:021
2041

2942
2'051
2952
200

2061

971

MECHANICAL ENGINEERING

Subfecs vnd Preparation Token by Y
Fire Protv tion Engineering IIs
114.0. (Elective)
Lo;n)nmt'n-. Engineering.. .. Ilg,.. (Elective) 4
I!l)
Mechaniced
Building

Equipment of
Ilgu. (Elective) 4

242
St,eln"l Turvine Engineering I, (Elective) 4
ITg.. (Blective) 4

Heat Treavment. ... ......
2'88

11 Ord. 4
Heat Trenzment.......... Mil Eng. 4
Inspection Methods. . .. ... II (Blective) 4
2951
Heat Treatment and Metal-
1ORTRDHS - oy e vs s ivants 11 G
2'842
II (ALE) G
Heat Treatment ,........, (Elective) G
2333, 2
Textile Engineering. . « . ... Il 4
205
Ordnance Engincering ..... 11i0Ord. 4
221 or 2'221
‘m-!.m'ul.‘.. e eais ELOROR) 4
Oridnance 1‘::).-hm' s sraee JIADL) 4
2'271
Fr_\mi]iq .......... NI II, XVI 2
D12
T o e T O R T .+ IIL, XII1; 2
D12
XIIIs 3
Forging. . v.eu. Y T WS e 3 B BT 2
D12
EOBRRBIY s e esnes vaves I XEVE 2
D12
IIIy 2
I"o['u-lﬂry ....... peaaanass DVEA 2
Fnun-{r)................. XVa
D12
VI, XIIL 2
XIII, 4
l’a}tgm Making.......... II, XVI 2
Carpentry. ... o XVII 3
Machine Tool Laboratory .. VI 2
Mnt}lnne Tool Laboratory .. VI 2
Machine Tool Laboratary. . II, XIIL, XVI 8
Machine Tool Laboratory. . 11, X1I1;, XVI 8
2'951
Marhme Tool Laboratory.. VIII, IX-B 2
XI1v ]
Machine Tool Laboratory,. XVi 2
Di2
XIIIs,
3

Machine Tool Laboratory.. XVi
Di2

261
Term and Hours of
Exercise and Preparation Instructor
ear  Ist 2 in Charge
Term Term
ve s B80-30 Haven
.« 80-30 Fuller
vs «a  80-30 Holt
«t s 80-80 Talt
AT 13— 0 H. W, Hayward
P 15~ 0
45
\Gites 0- 0 H. W. Hayward
80
os os  30-30 Buckingham
CA)Faa I.‘i— 20 Williams
49
15-20
45
({:‘; 30 H, W. Hayward
vs s 30—30 Haven
350
45-45 Fuller
30
‘aumm:r 100-45 Fuller
120- 0 Fuller
0-0 Lambir-
45 1
0= 0 =1 Lambirth
30
0-0 ae e
30 1
) 0= 0 Lambirth
30
-0 ... O'Neill
B0
Y 0= 0
m‘ .
0 0- 0 O'Neill
80
Summer 0~ 0 O'Neill
30
by ale 0-0
30
.1 0-0
30
se b 0= 0 O’ Neill
30 :
avlia (B0=0 CO'Neill
15-0 i Littlefield
45 .
o ,,5' 0 English
0= 00 .. e R. H. Smith
60
o ae  10=0 R. H. Smith
45
s s 18~ 0 R. H. Smith
45
15- 0 i rs
45
2 a8 10- 0 R, H. Smith
20
(first 10 wccks)
veose 10~ 0
15 :
Summer ég— 0 R. H. Smith




262 TABULATION OI' SUBJECTS

Term and Hours of
Exercise and Preparation Inslruclor

No, Subject and Preparation Taken by  Year 1st 2d in Charge
Term Term
2972 M ngd”m Tool Laboratory... XVs 3 o 16- 0 R. H. Smith
071 30

208 Produc tmn Methods, ,,.... I 4 se e 1 B=1R R. H. Smith
2052

2081 Manufacturing Processes. .. 11 G(A) 45-16 .. .. R. H, Smith
2052 11 (A.E) G 45-18 .. .. .

200 M. gy and Dimensional (l lective) G 45-00 Buckingham
Engincering Standardization

2'051

MINING ENGINEERING AND METALLURGY — 3:00-3-99
Including Petroleum Production

Term and Hours of
Fxercise and Preparation  Inmstructor

No. Subfect and Preparation Taken by Year  Ist 24 in Charge
Term Term
3'01 Mining Methods.......... Il1s 3 75-45 val b Hutchinson
1°10, 8'04, 12'01
802 Mmbxig Methods. . ....... 1103 8 e o0 00-45 Hutchinson
303 Economics nf Mining. ..... IIna 4 60-48 .. .. Hutchinson
302, 30 21
304 M]!nlr':‘v I’rmuplﬁ of s casv IX1 4 s o 45-60 Hutchinson
8305 Mining, Elementsof....... XI1I 8 80-30 .. .. Hutchinson
! 111, i 30-30 .. ..
3'061 Mining Engineering, Ad-
;nﬂncndu.........“... IIT G(A) + Wy Hutchinson
‘04
8062 Mining Engineering, Ad- .
';fi\):;cud ................ IIT GLAY oo s + Hutchinson
308 M'mms' EPCEION . o a 2, o/ea: vidh ITL s 8 Summer 0-0 Hutchinson
1'10 XII (Optional) Summer Mlnmg Camp :
300 Mx;nunr; Y e 1L G(A) 80-120 .. .. Hutchinson
3'101 lul'{lﬂ Valuation........... Il G(A) 45-120 .. .. Hutchinson
3'04, 3'08
3102 Mi;u; )\{nluutinn ........... 1IL G(A) .. .. 45-120 Hutchinson
31
312 Economics of Mining, Ad-
;f:ﬁcvd ............. e 1IT4 G(A) .. .. + Hutchinson
381 OreDressing.....co0000es IIL 3 es .o 45-30 Locke
3.22, 12'01
322 Ore Dra;'.ullg L ill‘mmtury. . I 3 T 15-30 Locke
21 ‘ 60
323 L)ro L{)\rlz WRNE e ohees THge, XI1 8 ee oo 20-30 Locke
12 ]
3'241 Ore Dressing, Advanced.. ., 1IL) G(A) <+ o Locke
3'21, 3'22; or 3'23
ng, Advanced., . 1II; BA) .y + Locke
3' 2] Q+0¢ d 04
3'281 Theory and }‘ructu.e of Flo-
U o R I O e I11 G(A) 30-60 A 10 Locke
831, 3'22; or 3'23
3262 Theory and Practice of T'Io-
tation. ... satates kL G(A) .. .. 30-60 Locke
321, 3'22; or 323
3206  Ore Dre qr.lnrv Economics, ., III G (A)Either term30-60 Locke
3'21, 3'22; or 323
3271 Ore l;n,;ﬂn De S 111 G(A) 30-60 .. .. Locke
321, ¢ '..ur{ 3
3272 Ore Dressing, Design ,..... III G(A) +¢ «« 30-60 Locke

321,322 or 3'23
<4 Time specially arranged.



8331
3332
3'41

3411

3412

342
343
3431
3432
344

345

3'511
3512
8521

3522

3531

3532

3'541

3542

358

360
361

3011

MINING ENGINEERING AND METALLURGY 203

Term and Flours of
Exercise and Preparation  Imstructor

Subject and Preparation Taken by Year  Ist £d in Charge
Term Term
Fire Assaying......c.coov.0 e 3 30-30 .. .. Bugbee

1201, 512 XII (Elective) 60
Fire Assaying and Metal-

lﬂull'péacnl Laboratory...... XIV (Elective) 4 z? B0 v Bugbee
Flmlgﬁia‘:ﬂns. Advanced. ., III G(:\) 90~ 0 .. .. Bughbee

'12, 3¢ 05
Fire Assaying, Advanced.,. 1II G(A) e oo O0=0 Bughee

3'31, 512 1056
Metallurgy: Copper, Lead,

() P N eIy 4 80456 .. .. C.R, Hayward

5'13, 12 CII 3:60 70
Mutallurgy. Cnppur. Lead,

Crerii e R 24 1 4 6045 .. .. C.R, Hayward

513, 1201, 3'60 30
Metallurgy: Copper, Lead .

AT L G e R I 4 5045 v+ «2 C.R. Hayward

6513, 12:01 25
Mc‘laﬂllr"\“ Gold and Silver IIIi2 4 b 30-30 Bughee

3'31, 323 45
Mgtl}llu‘\;gyo Iron and Steel, Ills 4 105-48 ., .. Waterhouse
‘02, 36
Me ;tﬁguriu% Iron and Steel, I1Iy 4 4548 .. .. Waterhouse
Mé‘tul!'u.rf:y Iron and Steel, III 4 80-15 .. .. Waterhouse
Metnllurp y: General, Zine

and Minor Metals.....,, IIla 4 v+ G0-45 C.R. Hayward

3411, 3431
Metallurgy, Heat Treatment

8 P A 111, 4 ... 8015 Waterhouss

3431, 3'01, 812
Metallurgy of (ommon

T R Ty & s V (Elective) 4 Pl 45-45 C. R, Hayward

502 XI11 4 AAINTS 45-45
Metallurgy: Iron and Steel,

ia\r.igancud. O T i 688 G(A) <+ e Waterhouse

ot
Metallurgy, Iron and Steel,

%cl;éanmd ..... A ATAY 5. s -+ Waterhouse
Me!ﬂl;urlmcﬂl Plant Design. 111y G(A) 195-0 ,. .. Waterhouse
Mcmuu}mo;;il' l‘l:;tnt Design. [I1x G(A) .. .. 195-0  Waterhouse
General !\iuta]'lurqy. Ad-

‘é\d\'am!f‘!l‘ O e Iz G(A) 4590 «« .. C.R.Hayward

‘4
General Metallurgy,

.zi\(:vanm-d .............. 1112 FCA) e i 45-00 C. R, Hayward

344
Non-Ferrous Metallurgy,

Advanced ............. 111 G(A) 4 .+ +» C. R, Hayward

341, 3'42, 3'44

Non-Ferraus Me tnllur[ V)
LT O e 111, G(A) + C. R, Hayward
341, 342, 344

Gold and Silver Metallurgy,

Ari\ Rnsad e vos LI G(A) S e Bughee
(n ;I l and Silver Metalluriy,

‘\\1\"%m< Ty N VT LG I1I: BAY A e s Bugbee

’\1-\!:(111“1- rcal Plants. .,.., II1y(Blective) 4 es o0 4545 Waterhouse

341, 342, 343

Metallurgical Plant Visits .. IITs 4 Summer 30-30 C.R. Hayward
Metallog r'umy ........ Ve e LELy 3 el J(l 15 Waterhouse
513, &
Mctallngraphy. S sk e s ALY 4 e 3!) 15 Williams
513 30
v 4 30-15

30

<4 Time specially arranged.




264 TABULATION OF SUBJECTS

No., Subject and Preparation Taken by

3612 Momltognphy. s aeeees VAL

3651 I’hfi‘:u‘nl Mclallurgy
dvanced . 3 Rt e SRy

361
3652 I’h\ sical Metallurgy

Advanced.....,....., vo 1IIa
8651

3006 Applications of Metallog-
TAPNY (0ot eiaiiuranns 111z

361, 3'611 or 3'6812

3'81 I'Er'm(nls of Petroleum Engi-
BRI o e 11
110, 804, 12'30

3'82  Elements of Petroleum Engi-

[ 1 G RS IITs
381

3’85 Petroleum Production and
Utilisation. .. ., . il esen II1s
382

3'86  Petroleurn Production and
UtILERLION, o «ivio b vive siion Iy
385

389 ™1 l*l'in:lni IVARIEE e s o II1,
‘10

3'001 0Oil and Gas Land Valuation ITIs
3°80, 3'80

3'002 Ox‘].u'})-l Gas Land Valuation IIIy
a9

3011 Advanced I’{tmln um F'nr’l-
NEETING , v v 14y . II1s
386

3'012 Advanced Petroleum Engi-
neering. ....., e IITs
386

3902 Ul!]uml GasLaw.......... I1Is

303 0Oil Well Waters.......... IIL
386

Term and Howrs of

Exercise and Prrp;;auon Instructor

Year Ist

Term Term

4 se oo 80-15
15

G(A) -+ i be

G(A) .. o -+

G(A)Either term 0~ 0
75

8 0045

3 s ey 60-45

4 75-30 PR

4 es +a 10-80
3 Summer 50- 0
G(A) 45-120 .. ..
G(A) .. .. 45-120

G(A) +

AN = o5 varn e
G(A) 30-30 ..
G(A) .. .. 30-30

ARCHITECTURE — 4'00-4'99

No. Subject and Preparation Taken by
4'021 Frechand Drawing..... sy
4'022 Frechand Drawing..... o0 IV
4'081 Freehand Drawing........ IV
4'032 Frechand Drawing....... LIV

4'041 Freehand Drawing........ IV
4'042 Frechand Drawing........ IV

4’081 Freehand Drawing and Deco-
rative Design. . .........

4'042
4'052 Frechand Drawing and Deco-

ral.lve Design........ SRy
4'08  Graphics, . .cooviviionress v
4'081 Graphics, .. ... cieesnnss XVIIL

4'071 Modelling. ...vovvvuvnnns. IV

<4 Time specially arranged,

Term and Hours of

in Charge
Williams
Waterhouse
Waterhouse
Homerberg
Mann
Mann
Mann

Mann
Mann
Mann

Mann
Mann

Mann
Mann

Mann

Exercise and Preparation  Insiruclor

Year Ist 24
Term Term
2 -0 .. ..
60
2 T 0-0
60
3 =0 & 34
60
3 Ry 0-0
60
4 0=0 % .
90
4 ey 0-0
90

G(A) 0=0' i s
90

G(A) .. .. 0- 0
0

1 80~ 0 e

1 5= 0

-] 0- 0 os
45

in Charge
W. F. Brown
W. F. Brown
W. F. Brown
W. F. Brown
W. P. Brown
W. F. Brown

W. P. Brown

W. P. Brown

Beckwith
Beckwith
Larsen



No.
4072
4081
4082
4'091
4'0u2

4'10
411

412

4'462

4471
4472
4481

4482

ARCHITECTURE 2065
Term and Hours of
EBxercise and Preparation  Instructor
Subject and Preparalion Taken by Year st 2d in Charge
Team Term
Modelling. .....,.. ORI 8 oAl 4%— 0 Larsen
Color: Theory and Exercises IV 3 15-45 T Robinson
Color: Theory and Exercises 1V 3 s i 15-45 Raobinson
Color: Design and Applica-

LR e £ 4 15-60 o b Hewlett
Colors Design and Applica-

1 S ARG St b 4 ' G 15-60 Hewlett
Architectural Drawing. .... XVII 1 Leovr  48=0 Beckwith
Shades and Shadows ...... IV 1 4(l— 0 Gardner

L
Perspective. ..o iiiin o IV 1 45~ 0 Beck rith

4'06 or D311
Petapective, . .vuvvv.s vavss IV=A 2 1545 314 Lawrence
Office Practice. . ....... 15 RV 2 75- 0 Jenney
Office Practice. ,.......... IV 8  Summer 100 houre Jenney

4711, 4013
Office gracu'cu ...... vovene SVeA 8 90- 0 Jenney

4'21
Office Practice. . ., vesve (Elective) sither term 90~ 0 Jenney
Professional Relations . . ... IV, IV-A XVII I 15-16 .. ., Jonney
Professional Relations |, ..., IV, y IV-4 3y 1 15-18 Jenney
Eetimating' s o ovvie i IVIA l- 1530 ., .. enrick

4'20, or 422, 4812 or

4012
Theary of Architecture v 1 15- 0 o Beckwith
Theory of Architecture , v 1 naalt 15- 0 Beckwith
‘Theory of Architecture . 1v 2 15-15 .. .. P.J. Robinson
Theory of Architecture ..., IV 2 i 15-15 F. J. Robinson
Theory of Architecture ..., IV 3 I5-16; ' i i Gardner
Theory of Architecture .... IV 3 w3 e 15-15 Gardner
Architectural History...... v 1 30-60 .. .. Putnam

IV-A 2 a0-00 e
Architectural History.,.... 18Y% 1 v e 30-00 Putnam
IV-A 2 e 30-00
Architectural Drawing. . ... XVII 2 20-60 «« C.H, Walker
Architectural History, ..., IV 2 15-30 Putnam
I\’ A 3 15-30
Architectural History...... a G.dh B Putnam
i IV-A 2
European Civilization and
IV, IV-A 3 45-60 ., .. Sumner
IV IvV.A 3 a el ae 5-60 Sumner
Lum,--w an Civilization and

A1t 4 45-60 s Sumner
Lnro[w an C

Art. 4 weowe 45-60 Sumuner
Eurv-,‘n..m

B A T G(A) 30-60 ' Sumner

4'472 ’

European Civilization
R T SR G() .. .. 80-60 Sumner

4'481
History of Renaissance Art. IV 4 ve ss  15-18 Walker
Philosophy of Architecture IV 4 v 15+ 0 Walker
Town Planning. .., ... .... v 4 3048 .. .. T. Adams
DesignI...... A o o IV 1 welah 183_ 0 Beckwith
Deml'n e ey o e R 1y 2 0-0 .. .. P.J Robinson

1712 h 180 .
Dcs:';.ru )8 B A T TS i A E 2 W e 0- 0 F.J. Robinson

4'721 225
Design I1I........ FEN A 1V 3 Q=) e Gardner

4'72 210
R IT.L oy iiiioiiins IV 3 “hy 0- 0 Gardner

4731 223
DB IV v e e iv AV 4 Q1 LR Cash

4732 846




TABULATION OF SUBJECTS

Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by Year 1st 24
Term Term
4742 4 o s 0~ 0
4'741 375
4751 T G@A) 0-0 .. ..
4'742 540

4752 G(A) v os 0-0
4761 540

4'80 Building Construction v 112—155 LI P,

O-1 i v

4'811 Constructive Design....... 00- 0 P
2'17, 2'18

4'812 Constructive Design Velines 5-0 P
4'811

4'00 Structural Drawing b P
D22

4'011 Structural Design
400, 220
4'012 Structural Design.........
111

4'012, 1'40

Instructor
in Charge

Cash
Carlu
Carlu

W. Norton

. W. Norton
. W. Norton
. W. Norton
. W. H. Lawrence

W. H, Lawrence

3
8
4'01
4'021 Structural Design......... IV-A 4 .« .+ W.H. Lawrence
4

4'022 Structural Design........, IV-A

+h21
CHEMISTRY — 5'00-5'99
Term and Hours of
Exercise and Preparation
Subject and Preparalion Taken by Year sl 2d
Term Term
Chemistry Entrance Summer 50-70

T ou 5 W. H. Lawrence

Instructor
in Charge

Blanchard

Chemistry.. .. ivevuveesss All courses 80=Th" i H. M. Smith
500 except IV 60
('hc'-mi—'.trs'. P A MO | 17 )TV, | e se BO-78
60

5701 except IV
Chemistry . .. II (A.O.) Summer 00~ 0
Inorganic (‘hem}l.tr) 3 i 4545
513 Chem. War. 45646 .. ..
' X (Optional) oo oo 4545
Preparation of Inorganic
Compounds (Elective) : 15-15
& ii G0
Theories and Applications of
Cataly v G(A)

R 2 Summer

502 V, X Elective 2 1-!;)—[10
0!
Qualitative Analysis,.... XIV, XV, 2 Summer
502 XIV,XVy
(Elective) 2
Qualitative Analysis....... III,IX-A, XI, 2
502 { <
VIIVIII,IX-A2 Summer 3
Quantitative Analysis ... V. XIV, XV 3 30-30
510, 5101 or 511 75

II1,IX-A,
XI, XII
VIL

Summer
Quantitative Analysis ..... X 4515
510 0

2
2
2
O
Ollf\ll‘.:.:.il:i!iVL Analysis . .... Il XII 3 30-30
612 75
V., XV 2
2
2

e
ss wa

Quantitative Analysis X
5121

Quantitative Analysis . . X1v
512

Mueller

Schumb
Schumb

Hall

Underwood

Williams

Williams

Williams

Williams

Willinmsg
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Term and Hours of
Exercise and Preparation  Instructor

Na. Subfect and Preparation Taken by Year Ist 2d in Charge
Term Term
&14 Industrial Applications of
Quantitative Analysis ... V 3 46-45 .. .. Williams
5'13
516  Analytical Chemistry, ... .. X-A 4 aeae 1518 Hamilton
48

517 Methods of Ele l‘nLhLmiLﬂ!l
Analysis. ... e ) 2 G(A) «« .« 15-30 Hall
512 45

6'18 Advanced Qualitative Anals

YEIBL L v G(A) 15-16 .. .. Hall
510 or 5101 120
5191 Chemical Literature....... V 8 30-48 .. ., Hall
L11, 12, L51, 52
5102 Chemical Library. . son W 4 15-18 .. .. Huntress
Technique
5191, 552, 5652
520 Wg‘tlca Supplies........... VII 8 lag—lﬁ Wy i Woodman
121 Indus.2trial Water Analysis, . XI 3 Sah 50 Woodman
i 25
522 Water Supplies and Wastes
5D;s2pr.-sa ........ T X1 4 0‘15 RRL Woodman
5'256 Chemistry of Foods,...,.., VII 8 1.’;—15 S5 Woodman
512, 550 or 5'51 60
5251 Chemistry of Foods....... V (Elective) 4 Either term 15-15 Woodman
512, 550 or 5'51 Y 30
520 TFood Analysis,,.... Vi V (Elective) 4 Either term 85~ 0 Woodman
512, 550 or 551 70
527 Chemistry of Plant and Ani- ;
mal Lu'e ...... tasnesnss (Elective) 4 v e 45-T78 Mueller
550 or 551 .
520 Dp;a;gl lehnds ........ .+ V (Elective) 4 Either term 0-15 Woodman
¢ 30
530 Pfoxmmtc Analy 5iS . vV, X, XIV 16-80 .. s Gill
5121, 5'50 or &' ol Log fEl‘.cLaVL) 76
531 Gas Ana]}ms ............. 2 il 10- 5 Gill
156
&§121 \'4 8 1!.0_ 0 S SRG
b
532 (ms ﬁ;naly A RO g T I (Elective) 4 Either term éi)]— 0 Gill
533 qturly of War Gases....... vCcws, 15-15 Gill
5'34 Engineering Chemistry . ... II {(Elective) { Either term 60~ 0 Gill
502 1X (Elective)
XV (Elective)
535 Appg‘lé.'i Clemistey. . .un.. XIII 4 ve o+ 20-25 Gill
537 (‘hcm‘;stryofncpd Materials I, 4 :2— 05 Ny s Gill
502 £
538 Lubricating aud Fuel Qil
By T N 11, V,1X-B, 4 Either term 10-15 Gill
XV (Elective) 35
TIa 3 ég-l-S L4 A
540 Special Methods. . ..., et Y 3 Gil
512, 802
5'50 Organic Chemistry........ VIII 2 e ws Huntress
501, 502 | IX-A, XI, XIV 8 A0 25
5801 Orgenic Chemistry Vil 2 4f e Huntress
&§'01, 502 XV 3 45-30 Wb e
5.51 Ors.rmlc (‘heml-itry b G rsar e V, X 3 6045 .. .. Mulliken
5 b R e e e T i .. 11 (A.0) 4 G045 AR
5511 ()wnmr \ 51rm|stry p PRI oty i 3 BO-48 .. .. Mulliken
5'18, VC.WS
552 Organic f hemmtry b gl Vv, X 3 o an 80-30 Mullitten
A R A, II (A.0) 4 ve ox  B0-30
5'521 ()nramc Chemistry I.. VCWS, 3 o» +» BD-30 Mulliken
551 X C.Ws
5531 Organic Chemistry IT, . ... v G(A) 80-30 .. .. Norris
6562 Chem. War. G ve we B0-30
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No.
5'532
554
5565
550

567

6571
5581
b'582
5583
5001
5602

561

50611

5612
5'613
5014

5618

562

5621

5622
5'623

5624

TABULATION OF SUBJECTS

Term and Hours of
Exercise and Preparation  Imstructor

Subject and Preparation Taken by Year lsl' 2d in Charge
Ter Term
Orsg‘asr:!ic Chemistry II...... v G(A) .. .. 30-30 Norris
Org%?aic Chemistry III..... v G(A) 4590 .. .. Mulliken
Orlr;.nnic Qualitative Analysis V G(A)Either terrnlbg— 0 Mulliken
Industrial Organic Chem-
ABEEY s v v oo ainssaanansnes A G(A) .. .. 80-30 Underwood
5'50, 55602
Powder and Exzplosives.... VéElcctwe% Davia
5562 II(A.O.)
XCWS e an 30-30
v G(A) vr «s  30-30
Chemistry of Medicinal Prod-
uc;,u and Allied Topica. .. (Elective) Summer 10-10 Underwood
Synthetic Methods in Or-
gnﬂrgt_ Chemistry . ....... v G(A) 45645 .. .. Davis
Chcmlstry of Dyes........ v G(A) .. .. 80-30 Mulliken

Cntulytu. and Electrochem-
ical Methods in Orglmc
Chemistry v« (Elective) Summer 100 houra Underwood
5'52, 5° [12 or 5 022'1‘

Jouma] Meeting in Organic

C| hemmtry ............. v G(A) 15-156 .. .. Norris
d
Journal Meeting in Organic .
gjg;mintry ............. v G(A) .. .. 15-15 Norris
Organic Chemical Labora-
ST P BT A AR o v 3 1 0- 0 % ¥E Mulliken
5
5'12, 551, or 8511 II (A.O0.) 4 1'i(]ﬁ 0
35
Orgazuc Chemical Labora- V C,W.S. 3 1';3,— 050 Seae Mulliken
b 12 BOLL S ievaens
Organic Chemical Labora-
COBY L Lv s by e i vy by X 8 0-0 e e Mulliken
512 581, or 5511 105
Orgamc Chemical Labora-
o e B s RO A A X C.W.S, 3 000 s e Mulliken
5 l2 5511 20
Orgnmc Chemical Labora-
1L e Y TR M T e e XV, 3 0<Q . o4 e Huntress
5501 ) 45
Organic Chemical Labora-
EORY i e s aan T IX.A, XIV 3 AR Y 0-0 Huntress
5560 75
VII 2 ok 0-15
) 75
Organic Chemical Labora- I
$OEY v i devs e aE e v 3 O B 0-0 Mulliken
561 195
Organic Chemical Labora- \
o T DU T e V C.W.s. 3 0-0 Mulliken
5611 135
Chem, War. G 0-0
! 135
Organic Chemical Labora- Y
L A O T T e O] X 3 6w 0= 0 Mulliken
5612 45
Organic Chemical Labora-
A R D X C.WS. 3 vl e 0-0 Mulliken
5613.... 60
Organic Chemical Labora-
$OTY s ssansssasasansans XV 3 4 0-0 Huntress



No.
5'481
5032
564
5651
5052
566
50671

5672
568

5681

569

8701

5702

871
5721

5722

5723

573
5741

5742

575
5761

CHEMISTRY
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Term ond Hours of
Exercise and .Pn,:rulion Insiruclor

Subject and Preparation Taken by Year Ist in Charge
Term Term
Organic Laboratory Prac-
tice, Advanced. . oiiaane v G(A) 0-18 .. .. Morton
b1, 562 60
Organic  Laboratory Prac-
tice, Advanced.,...iviu0s v GlAY s os 0-13 Morton
561, 662 ; 60
Recent Advances in Organic
Chamlsbry. .o oo obansres v G(A) .. .. 15-18 Davis
(Open to Graduate Stu-
dents only) |
Chemical Principles, ... ... V. X ] 8000 .. .. Sherrill
M21, 803, 513 18
Chemical Principles. .. ..., v.X 3 iv, 4% ?gaoo Sherrill
601
Ch(emical Principles. ...... v :lag«cso Sherrill
5052
Chemical Principles. .. ..., V, X(Elective) 80-00 Sherrill
M21, 803, 513
Chemical Principles. .. .... V, X (Elective) ve we 8000 Sherrill
M21, 808, 5'18
Thermochemistry and
Chemical Equilibrium. ... IITs, XII 4 80-80 Mueller
M21, 8 04, 518
Thermochemistey —and
Chemical Eqguilibrium,, .. XV 8 45-78 Museller
M31, 804, 5'13 or 5181
Surface and Colloid Chem-
1BV s asssannisannnains v 4 oo o 30-18 Scatchard
5513 and 6566
The Logic of Scientific In-
quiry (open to graduate
studentsonly) .......... G(A) 3030 .. .. Davis
The Logic of Scientific In-
quiry (open to graduate
studentsonly).......... G(A) .. .. 80-30 Davia
Physical Chemistry Seminar V, X G(A) .. .. 80-30 Millard
5851 and 5052
Thermodynamics and Chem- i 4
Iy A e kL L v G(A) 30-60 Gillespie
5'651 and 5652
Thermodynamics and Chem- i
istrzy ................... v G(A) .. .. 15-30 Gillespie
721
Thermodynamics and Chemms. ]
T A AL A \'4 G(A) .. .. 80-60 Beattie
5722
Free Energy..cosoiasvanas v G(A) 30-80 Sherrill
566 or 5072
Kinetic Theory of Gases,
I](;l'illlidﬂ and Solids. ..... v G(A) 30-60 Keyes
Kinetic Theory of Gases,
]\.}qiuids and Solids. ..... v G(A) .. .. B80-680 Keyas
M31
Atomn \ s}‘i]cctivc) vslse.  10-20 Blanchard
- . G(A) 16-30 el b Blanchard
550 or 5'51; 5°052 or
Sub-Atomic Chemistry..... V G(A) .. .. 1330 Blanchard
5701
Conference on Physical
s\'{?wrmislry ............ v G(A) 15-15 .. .. Scatchard
Mal
Conference on Physical
(;‘h»mistrv ............. v G(A) «» 4o 15-18 Scatchard
M3l
ThermodynAamics. « .o v yoas v G(A) .. .. 30-30 Keyes
ILIETI) G LI 30-30
Radiation Chemistry...... V 30-45 Stherrill
M21, 8'03
QOrganic and Explasives Lab-
OFREDIV: . v i f s d s L ey I1(A.0) 4 ) 0- 0 Mulliken, Davis
5045, 551, 561 105
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No.
5'82

583
584
5'85
591
503
5051
5.052
506
598
5991

5902

6:01T

602

6'021

6023

6'03

6031
6'04

6043

TABULATION OF SUBJECTS

Subject and Preparation

Physical Chemistry,....., II 3 3
Mil, Eng., XVI 4 30-30

6'01, 6502, 803, 8'04

Taken by

Chem. War.

Elements of Chemical Theory VII;
Quantum Theory Applica- v

KION®: v vs R

Thenry of Solutions....,... V

5721
Organic Physu.a] Chemistry
5'52, 56
History of t’ hemistry. .....
560 or 5'51
Research Problem and
THORIRY o 00 w0 05000 oaeeinie

Research Problem and
THOME <0 vd iisiov s s vaievia

Thesis Reports. . .........
Repaarah Sy e s s

Research  Conferences in
Physical and Organic
Chemistey, . s vvsvueiias
5'62, 5'66

Research  Conferences in

v

Physical and Organic =

Chemustry. . .... S )y
5'52, 5'60

Term and Hours of
Exercise and Preparation Instruclor
Year 1Ist 2d in Charge
Term Term

a0 e T Millard
Q) BOS80T G
2

er 20 80-60 Gillespie

G (A) 80-60 .. .. Beattie
G(A) .. .. 80-60 Scatchard
G(A) .. .. 15-18 Morton
4 oin ns 30-30 Davis
4 0-30 .... Keyes

225
4 i o 0= 0 Keyes
315

v 1515 Keyes

(. (A) Time arranged Norris
G (A) 15-15 .. .. Scatchard
G(A) .. .. 1515 Norris

ELECTRICAL ENGINEERING — 6'00-6-99

Subfect and Preparation

Principles of Electrical Engi-

BBBTINGEL (v 3ir0s 00 00
28, ‘03
Prmmples of Electrical Engi-
BEEFIAR . o« oo nnnnnsinen
600, M22 )
Principles of Electrical Engi-
BEBTINE : o5 is s 6o v s e aalhTars

Principles of Electrical Engi-
NOEHING . . s i s s sennssnnns
600, 601

Electrical Engineering, Prin-
Ciples, \ s iy oeiissninsiys

‘01
Electrical Engineering, Prin-
e O B R i S

6'021

Principles of Electrical Engi-
L R
601, 6'02

Electrical Engineering, Prin-
CIples B02, 0. cnsia i vnine

Principles of Electrical Enm-
el T T T
603, 6'116 )

Principles of Electrical Engi-
T T e e e

Taken by
VI, VI-A
. VI, VI.C
VI-A(A;

VI-A(B
VI, VI-C
VI'A(B)
VI-A(A)
VI-A(A)
VI, VI-C

VI-A(B)
Vi

V1 (Elective)

Term and Hours of
Exercise and Preparation Instructor

Year Ist £d in Charge
Term Term

1 e o 765-80 Barker
3 45-60 .. .. Barker
3 Summer 45-60 Barker
8 Summer 30-75

8 .. .. 75-90 R.R.Lawrence
3 w90 .. ..

8 30-60 .. .. R.R. Lawrence
3 .o w0 75-90 R. R. Lawrence
4 80-120 .. .. R.R. Lawrence

3 «+ o 80-75 R.R.Lawrence
4 vs as 15105 Woodruff

Summer 36-72 Woodruff

. B. Co,




No,
800
607
608
6:00
6105
6106
6107
4116
6116
6117
6121
6122
6'123
6'20
6'21

6221
6222
623

6301
6252
627

6'281

6282

620
6301

6302

ELECTRICAL ENGINEERING

Subject and Preparation Taken by
Principles of Electrical Engi-
neer;n Chaaansnen s i e XIv
Principles of Electrical Engi-
DBOLIAR, oo vnesnsisirils P,
606, M3l ) !
Principles of Electrical Engi-
o g L e A S T .. XIV
607
Principles ot’ Electrical E nu-
ne(«;rmz ....... g X1v
Principles of 1 Ithrlt al Engi-
nclenm, Vhedaa i VIRAL (A)
Principles of Electrical Engi-
BORTIE s aris s cveeess VI-A (A)
002 or 6105
Principles of Electrical Engi-
BOARIAR S s W sl VI-A (A)
6:106
Principles of Electrical Engi-
v L Y R e VI-A (B)
0114
Principles of Electrical Engi-
BBAPTHE 11y st scara 3 vn hibeatirs VI-A (B)
6115
Principles of Electrical Engi-
BBAPTAG. v st v e viaa VI-A (B)
6116
Electrical Engineering, Prin-
ciples vvr VI:A (A)s
G104
Principles of Elec
neering., ., . . VI-A(B)a
Electrical Engin
Coin 1 e e I R VI VI-A (Ba
#4122
Power Transmission Equip-
TR O TR VI (Elective)

608 or equivalent
Industrial Applications of
Electric Power. ...ovvi 0
6:03
Central Stations. ... ......
Central Station Design ....
I‘lortrlral I.nu:ipmcnt of

F'inrtrw Railways,
Electric Machinery Dcs:;m !

602

Flectnc Machinery Design ,
603

INAmInation: cvcresasassee
8§02, 603

Principles of Wire Commu-
A A IR R
602, 8103

Principles of Radio Commu-

BICALION oo v s visiravnes o
'02

Storage Batteries, ....... :

Principles of Electrical Com-
munication caneanaan

6:00

Principles of Electrical Com-
MUNICAtIoN . .« vuenvrnas
6301, 602

VI (Elective)

VI (Elective)
V1 (Elective)
XVII
(Elective) 8,
. VI (Elective)
VI (Elective)
VI (Elective)

VI (Elective)
VI (Elective)

VI (Elective)
VI (Elective)

VI-C

VI-C

271

Term and Hours of
Exercise and Preporation Insiructor

Year 2;:’1”‘ Titrjm in Charge
2 oo we  AB-TE Barker
] 80-00 .. .. Barker
3 s oa B0-00 Lyon
4 60-00 .. .. Lyon

4 Summer 2040

4 00-105 .. ..

4 v+ 4 30-80

4 Summer 50-60

4 80-60 .. ..

4 s oo 7500

4 00-105

Summer 30-60

45-75

4 eooae 45-00

4 45-90
4 45-90 .. ..
4 v o0 84590
4 os ox 15-80
4 sniiwe, OO0
4 4590 .. ..
4 4590 .. ..
4 ve 2o 45-00
4 45-90 .. ..

4 45~90 ., ..

4 e o0 4500

4 Oneterm 15-15
anly

3 45-90 .. ..

3 es oo 456=00

R. R, Lawrance

R. R. Lawrence

Woodruff

R. R. Lawrence

Woodruff

Woodruff

. R, R, Lawrence

R. R. Lawrence

R. R, Lawrence
Woodruff

Dawes

Balshaugh
Balsbaugh

Hudson

Entwistle
Dwight

Dwight
Drisko

E. Tucker

Clapp

R. R. Lawrence
C. E. Tucker

Bowles
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No.
6'311

6312
632
G380

6'331

6332
6:342
06343

6'353

6'40

641
6'42
0'43
644
6451

4511

TABULATION OF SUBJECTS

Term and Hours of

Exercise and Preparation Insiruclor

Subject and Preparation Taken by Year Ist karge
Term Term
Principles of Electrical Com-
Rl(l]léﬂcatlun. ............ VI-A (A)y, VI-C 4 48-60 .. .. Bowles
Principles of Electrical Com-
MUNICALION., .. .vvuuas s VI-C 4 45-60 C. E, Tucker
6301, 6'02, 6:03
Electrical (ummunl(nilulw
Prineiples, oo i VI-A (B)s 4 45-60 Bowles
6'311 or 6:354 N
Communications Electrical
Laboratory . ...oovvvees . VI-A (A 4 0-45 Clapp
6811 30
Communication Electrical
LabOratory . |« core terens VI-C 4 0-60 Clapp
6311 or ("354 45
VI-A (B)s 4 5 0-60
oy 45
Communication Electrical
Laboratory.......ce00.. VI-C 4 0-60 Clapp
6'331 or 6:330 45
Principles of Elec 1 Com-~
mUnication, «e. oo i aees VI-A (Aa 4 Summer 20-40 Bowles
6341
Electrical Communications,
Cinniplags L R e VI-A (A)s 4 30-60 Bowles
6342
Principles of Electrical Com-
munication....... oh . VI-A (B) 41 Summer 30-60 Bowles
(352
Electrical Communications,
Prncipleat v i et VI-A (B)s 4 30-60 Bowles
Electrical Communications,
Prnciples. . iveviriiiens VI-A (B)s 4 75-105 Bowles
T
F]Lmt-n!-\ of Electrical Engi-
BASTING ity ali e e I\I\\’(\\’I[S 60-90 .. .. Hudson
804 LRV 8 . .. 6090
111, X, X111,
X 'x. XVI,
Mil. En 1 060-00 Ve e
! v (B ILLlI\L) 4 Either term 60-90
Elements of Electrical En-
gineering...... vt X-B 4 48-72 .. .. Hudson
Elementa of Electrical Engi-
neering . II (A.0) 4 75-78 .. Hudson
Generation and Distribution
of Electric Energy . ..... (] 4 s +s 80-00 Balsbaugh
Electric  Transmission and
Distribution of Energy .. Iy 4 30-680 SN S Balsbaugh

Alternating Currents and Al-
ternating-Current Machin-
ery : )

Alternating Currents and Al-
tLrnﬂtnw-Clu'n nt Machin-

Indu:!nn] .’\m‘héslmul of

Slectric Power .
40

Centrl_l Stations. . .
l?mmcm Engineering Semi-

003 '6°04, Ecd2 or equiva-

nts
E‘irctrical Engineering Semi- v

ﬁ n.l 604, Ec32 or equwa.-
lents

Electric Circuits. . . .
603, 6'04, Ec32jor equiva-
lents

I-A 4 30-60 . R. R, Lawrence
XIII-A 4 30-60

II (0.D.) G - 45-30 Dawes
Mil. Eng. 4 es se  45-30

I 4 + »s  30-60 Balsbaugh

G(A) 120 ... Bush

G(A) .. .. 120 Bush

VI G(A) 150 OF 4 Dahl
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Term and Hours of
Exercise and Preparation Insirucior

No. Subfect and Preparation Taken by Year st £d in Charge
Term Term
8’512 Electrie Circuits. .o, 00ves. VI GrAY i 150 Dahl
('03, 604, Ecd2 or equiva-
lents
6521 Alt\'rnnlmu-(‘ulrnnt Machin-
.................... Vi G(A) 150 SUNE Lyon
m,,'! 6'04, Ec32 or eqguiva-
lents
4522 \lt( r'u:llim( Current Machin-
.................. VI GLAIN e 150 Lyon
60& 6'04, Ec32 or equiva-
lents

6831 Organization and Adminis-
tration of Public Service

; G(A) 150 L Jackson
32 or equiva-
¢'632 Organization and Adminis-
tration of Public Service
Companies . . . Vi BCA) oo i 150 Jackson
6'03, 6'04, Ec32 or eqmva-
lents )
6841 Power Stations and Distri-
bution Systems. . . ..., VI G(A) 135 “e e Balsbaugh
6'08, 6'04, Ec32 or equiva-
lents
8:542 Power Stations and Distri-
buti ms VI G(A) ov os 138 Balsbaugh
603, 04, Ec32 or equiva-
lents 3
@551 Railroad Electrie Traction , VI G(A) 135 Ciha Entwistle
G'03, 6'04, Ec32 or equiva-
lents
6552 Railroad Electric Traction . VI GEAY D 135 Entwistle
6'03, 604, Ec32 or equiva-
lents
6'561 Principles of Electrical Com-
munication. . ...cove iy VI G(A) 45-060 .. .. Bowles
6'03, 6'04, Ec32 or equiva- 45
lents y
8'562 Principles of Electrical Com-
munication G({A) .. .. 4500 Bowles
6'03, 6'04, lc320rcr[ulva- 45
lents :
857 Il nmnnlmn .............. Vi G(A)YOne term only 135 Drisko
0'58 Ufn'ml!nnll Calculus . « VI G(A) 150 Ko Bush

03, 6'04, Ec32 or equwn-

lcnts ;

6'891 Principles of Electrical En-
GINRBEINE  » v o3 smn s csvis VI-A(A) G Summer 50-60 Dahl
6:04 or 6°'100 and 6'107

6603 Electrical Engm:ertng, Prin-

Slg};-a cobanaannaein YIsAA) G 40-75 .. .. Dahl
8'893 Principles of Electrical En-
RINCETINE . v ¢t vvvrnrvsrss VI-A(A) G 0-60 .. .. Dahl

604, 6°511 or 6°'591, 6°593

6601 an.lp!u cnf Electrical En-
RINGBTINE. S v ovvreerrnns VI-A(B) G Summer 30-60 Dahl
604 or O llﬂ 6117

6'602 Principlesof Electrical En-

EIEIBBIIOE b hnie s eina oy VI-A(B) G 20-60 ol Ty Dahl
6601

8008 Principles of Electrical En-
Pl s b VI-A(B) G 00 s Dahl

G611 or G (-Ul 6602
661 lumu les of > Ma- {
hinery De \zl ypment. ... VI G(A) 150 A Dwight
IHH 6'04, Ec32 ar equiva-
lents
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No.
6:662

6'77

6G77T

6771

6772

6'78

6'782

6'80
681

6'82

6'83

6'86

6'871

TABULATION OF SUBJECTS

Term and Hours of
Exercise and Preparation Instructor

Subject and Preparation Taken by Year Ist £d sn Charge
Term Term
Principles of Electric Ma-
chinery Development, VI G@A) .. .. 150 Dwight
603, 6'04, Ec32 or equlva~
lents i
Electrical Engineering Lab-
OIRtOPY L vosne s VEVIAG 3 40=85 | s i Laws
600, 6701 60 C. E. Tucker
Electrical Engincering Lab-
Oratory _  L..ieieeaes VI, VI-C 3 odl oo B0=TS Laws
45 C. E. Tucker
4 ! - Laws
. 0 55 C. E. Tucker
E‘]ut‘tx ical T G(A) Laws

403, 6004, I
lents i
Electrical Engineering Lab-
OFRYOLY s oo winiainisvsnin s s VI G(A) 4+ C.E,Tucker
6°72 or equivalent
Electrical Engineering Lab-

32 or equiva-

OFREOIN 45 100 e 5e 24 mimnim e VI-A P o0 15-25 Laws
&00 20
Electrical Engineering Lab-
Oratory ... . O eV VI-A(A) 8 Summer 30-45 C. E. Tucker
675, 601 30
VIA-(B) 3 30-45
) 30 o
Electrical Engineering Lab-
OFREOI e S o s VI-A (B2 4 Summer 10-30 Laws
G6°76, 6°105; or G'114 20
VI-A(Aha 4 10-30 ..
. 20
Electrical Engineering Lab-
oratory VI-A(A) 3 | 20-35 Laws
676, 6023 20
Electrical lunum-nn,' Lab-
oratory . ey R L W H 4 15-75 Laws
676, 6 I"I l')
Electrical Engincering I.aln-
OTRLORY . . . o visserias VIA(B)a 4 Summer 15-60 Laws
076, & I-Ed 50
Electrical Engineering Lab-
ORR O e s e VI-A(A) 6 Summer 25-45 C. E, Tucker
G'77; 6106 or 6116 35
VI-A(B),2 4 25-45
35
Electrical Lnumu..mn Lab-
T b VI-A(B)s 4 vs 2o 30-70 C.E, Tucker
560
Electrical Engincering Lab- Laws
oratory . VI (Elective) 4 %+ C. E. Tucker
Electrical Lm it
QRIS 5, b v Bae 2 3 18=80 ... i Laws
606, 6°07 25 C. E. Tucker
Electrical Engineering Lab-
()5 o 0 SRR SR R . IV 3 vo +s  16-B5 Laws
6'81, & 25 C. E, Tucker
Electrical Engineering Lab-
BRI s v s X1lv 4 1538 . C. E. Tucker
'82, 600 25
Electrical .Lm'm
OFRYOYY v ivcivinalaive e IILy 2K Ve & Vi L 0-45 C. E, Tucker
6'40 \\'I Mil, Eng, 30
I1X-B 4 0=48 iy
30
Electrical l'..n,'mn ring Lab-
PV el M e AR XI 8 se os 0-30 C. E. Tucke
640 15
Electrical Engineering Lab-
oty Vot R XIII-A 4 v s« 10-20 C. E, Tucke
6441 20

+4-Time specially arranged.



ELECTRICAL ENGINEERING
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Term and Hours of
Exercise and Preporation  Instructor

No. Subject and Preparalion Taken by Year Isi 2d in Chorge
Term Term
6'872 Electrical Engmcmng lah—
aratory . TP 4 g g7 4 vs »» 10-25 C. E. Tucker
64562 ; 20
0'88 Elcctrit:u] Engineering Lab-
OIRPOY Y i s ios vvaaishe s baass T1(A.Q) 4 Vi e 20-00 Laws
642 G ] 40 C. E. Tucker
689 Electrical Enginecering Lab- L
Ty 5 e i B S S AR S I, XV, XVII T it 0-30 C. E. Tucker
0°40 30
11(0.1).) 0-30 e ua
30
II, XV 0-30 .. ..
30
X1 s b 0-30
30

6001 Manufacturing Practice. .., VI-A(A) (1)
VI-A(B) (1)
0902 Manufacturing Practice.... VI-A(R) (1)

1st * rm 48 hrs, per week  Timbie
"-mmn-l 48 hrs, per week
2d term 48 hrs. per weelk  Tiffibie

6003 Manufacturing Practice. ... VI-A(A) (1) Sumulrr 48 hrs. per week  Timbie
VI-A(B) (1) 1st term 48 hrs. per week

6'904 Manufacturing Practice.... VI-A(A) (1) 2d %erm 48 hrs, per week  Timbie
VI-A(R) (1) Summer 48 hrs, per week

60056 Manufacturing Practice . VIA (1) 18t term 48 hrs. per week  Timbie

6'911 Public Utility Practic . VI-A(A) (2) 1st term 48 . per week  Timbie
i VI-A(B) (2) Summer 48 hrs. por week

6'012 Public Utility Practice . VI-AB) (2) 24 term 48 hrs, per week  Timbie

6'913 Public Utility Practice V[-A(;\) (2)

Summer 48 hrs, per week  Timbie
VI-A(B) (2)

1st term 48 hrs, per week

ﬁ.nwuwiipphwma e » O w

6914 Public Utility Practice. .... VI-A(A) (2) 24 term 48 hrs, per week  Timbie
VI-A(B) (2) G Summer 48 hrs. per week
6915 Public Utility Practice..... VI-A (2) G Ist term 48 hrs. per week  Timbie
6921 Public Utility Practice..... VI-A(A) (2) 8 1st term 48 hrs. per week  Timbie
VI-A(B) (2) 8 Summer 48 hrs. per week
6022 DPublic Utility Practice..... VI-A(B) (2) 3 24 term 48 hrs, per week  Timbie
6°023 Public Utility Practice . VI:A(A) (2 4 Summer 48 hrs, per wee L Timbie
. VI-A(B) (2) 4 1st term 48 hrs. per k
6'024 Public Utility Practice . VI-AGA) (2) 4 24 term 48 hrs, per wee Timbie
VI-A(B) (2) G Summer 48 hrs. per
Publie Utility Practice.. ... VI-A (2) G 1st term 48 hrs. per Timbie
Public Utility Practice. .... VI-A(A) (2) 8 1st term 48 hrs. per Timbie
VI-A(B) (2) 8 Summer 48 hrs, per
6932 Public Utility Practice..... VI-A(B) (2) 8 24 term 48 hrs. per Timbie
6'933 Public Utility Practic . VI-A(A) (2) 4° 43 hrs. per w Timbie
VI-A(B) (2) 4 1st term 48 hrs, per week
6934 Public Utility Practice..... VI-A(A) (2) 4 2d term 48 hrs. per week  Timbie
VI-A(B) (2) G Summer 48 hrs, per week
6'035 DPublic Utility Practice. ..., VI-A (2) G 1st term 48 hrs. per week  Timbie
6041 Communications Practice ,, VI-A(A) (3) 3 st term 48 hrs, per week  Timbie
1 VI-A(B) l.ﬂ 8 Summer 45 hrs. per week  Timbie
¢'042 Communications Practice .. VI-A(B) (3) 8 2d term 48 hrs. per week  Timbie
6041
6:043 Communications Practice ., VI-A(A) (3) 4 Summer 48 hrs. per week  Timbie
o2 ) VI-A(B) (3) 4 1st torm 48 hrs. per week
6'044 Communications Practice ,, VI-A(A) 4 2d term 48 hrs, per week  Timbie
(RITER VI-A(B) G Summer 48 hrs, per week
6045 ('urnnﬂl;wauuns Practice .. VI-A G Ist term 48 hrs. per week  Timbie
94

BIOLOGY AND PUBLIC HEALTH — 7:00-799

Term and Hours of
Exercise and Preparatfon  Instructor

No. Subject and Preparation Taken by Year 1st £d in Charge
Term Term
‘01 General Biology.......... VII 2 (1‘3-45 oy Riley

‘011 Methods of Teuchmg General
Biology.....iveueaueq0s Elective Summer 65-25
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708
708
707
708
700
710
711
712
713

.
714
718

720
722
7'23
725

7'28

720

7'201
7301
7'302

731
7'321

7322
734
735
7:361
7'302
7371

7'372
7'39

7421
7422
743

7 441

TABULATION OF

Subjeet and Preparation

Theoretical Biology.......
7'108, 7301
te] Gl PSR P T
701
M}'cology ) .
7'08
Parasitology o voonnersian .
1, 711
Parasitology (Adv).......
70
OO O s b8 e b e AT AR b
70 .
Anatomy and Histology. ...
Anatomy and Histology. ...
C }'tuln[‘)’ ........ e ta R
-)

Ilmnry uf lhulngy
701

Technical Aspects of Ento-

mology.....uvis
708

l‘h:‘ El(l]l)i')’ ' aibiris
550 or & .ll:l 7

Personal Hy ulrenu nnl.l Nu-
trition... .. o1k

Applied Nutrition

Physiological Basis of Nu-
l:ltmn

720
Biology and Bacteriology. .

Biology snd Bacteriology. . .
Biology and Bacteriology. . .

Bacteriology. oo cvvvriarins
701

Bacteriology
73

Bacteriology

Bm‘ll tlwlfw\ 4

Taken by
VII
VII
Vily
VIL
VII
VII
VIL
VII
VII
ViI

VII
Vil

. VII
VII (Elective)

VII
. V,IX-A
X1
X1
V,IX-A
VII
VII
ol

B.A_;h'nnlns'y . \ I‘. anced . VII
PJIC;’(:\C-.I]wy of Waters. ..., VII
7°01 or 7'28 XI
Planktonology . . . ....0v00s VIiL
Inwil.'ﬂill'ial Mierobiology . ... VII
Ind zln-.tmﬂ Microbiology. ... VIIx
In hntmﬂ Miecrabiology . ... VII
7:361 or 7-712
Industrial Microbiology.... VII
dymnlf.l;gy ......... . VII
Food Fishes, . eovriiinses Vi,
'10
Fuu_d‘ﬁ!«hel. T DO Ou A £ T
l’ish LT s 0w b s vve Vi,
Technolouy of Flshcry Prud—
e D binte o 8

7 301 7302

<4 Time specially arra nged.

SUBJECTS

Term and Hours of
FExercise and Preparation
d

Year Ist
Term Term
4 3046 .. ..
2 i 15-30
45
3 15-80: .. ..
30
4 e 30-60
G(A) .. .. 1545
2 15-30
45
3 830-76 .. ..
90
Vil e 30-60
00
G(A) v
G(A) 30-90 ., ..
G(A) 4 valce
8 vei o B0=T8
00
3 3015 i3
4 vo oe16-30
G(A) 15456 .. ..
2 15-15
80
a 15-15 ..
30
3 ve os  15~80
60
2 15-15
30
3 30=000 ..
60
3 5o i 1545
60
4 30-30 .. .. 8.
G(A) 30-75 8.
G(A) .. 30-76 8
3 15-15
4 15-15
GA) 4+
4 15-30 S.
60
4 o 15=30 8,
45
G(A) l(.‘;:—i'»ﬂ 8.
e ay -+ S.
G(A) 1560 .. .. 8.
3 30-76 ..
00
8 v .. 80-60
75
3 es es  30-30
4 30-30 .... 8

Instructor
in Charge

Turner
Turner
Proctor
Bigelow
Bigelow
Riley
Bigelow
Bigelow
Bigelow

Bigelow

Blake
Bunker
Bunker
Turner
Bunker
Riley

Riley
Riley
Horwood
Horwcod
C, Prescott

C. Prescott
Bunker

. C. Prescott

Bunker
Bunkes

Blake
C. Prescott
C, Prescott
C. Prescott

C. Prescott
C. Prescott

Bigelow
Bigelo
Bigelo

C. Prescot
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Term and Hours of
Exercsse and Fyeporation  Insiructor

No. Subfect and Preparalion Taken by Year 13t #d in Charge
Term Term

T'd442 'lcchnnluuv of Pishery Prod-

..... R R L TP 4 v+ .. 15-80 8, C. Prescott
7'411 60
7'50 Infection and Immunity. .. VIIi 4 45-T8 .0 uo Slack
752 Industrial Hygiene........ VIl 3 15-60 Turner
" 45
VI 4 Al 15-60
45
753 ?l;g;.{)&?animtiun. T T e A7 | 4 15-15 Prescott
7541 l’uhilr Health Administra-
!.’um .................. . VIIi 4 30-30 .. . Turner
7'542 Public l{ua!th Administra«
!.rlnln ............. .« ¥II 4 es 2o OD-4B Turner
‘302
7'661 Public Health Laboratory
Methods, . .vceviaeiness YVIIt 4 15516 .4 . Slack
7301 30
7'652 Public Health Laboratory
Methoda. . . iciveveniaee VI 4 v ose B0=B0 Slack
7301 B0
7'653 Public Health Laboratory
Meathods, . .vnvvintiasy Elective Summer 60-30 Slack
7560 ]'ll.trlic Health Surveys. .... VIL 4 Va6 156-30 Horwoaod
7'5
7'87 Municipal Sanitation. ..... VII ] sy 0050 Horwood
T8 e Mil. Eng. 4 v ++ G080
768 Vital Statistics.......c0ers Vi 4 3045 .. .. Horwoad
7:50 Health Records and Statis-
tical Procedure., ... ..:. Elective Summer 30-30 Riley
7:60S Hygiene of the School Child (Elective) Summer 45-60 Proctor
7°601 Hr.;’a]t‘l Education. ........ Vil G (A) 30-60 Al Turner
7602 Hc:?al%'l Education . vaps VIT GA) o3 o + Turner
7:803 Health Education Methods. Elective Summer 30-60 Turner
15
7:61 Health Education Admin-
Ty e SRR S S e VII G(A) 15-30 .. .. Turner
7:62 Health Survevs and Statis-
tncs .................... Vi1 G(A) 46-80 .. .. Horwood
7'63 P"h%a'}z“m“h Field Work.. VII G(A) .. .. 30-60 Turner
764 Public Health Problems. ... VII GHAY a s 7s 30-60 Turner
842
7:65 Health Hazards in Special g
Tndustries. . ..cvovvavses Vit GAY +s o 15-78 {L" C. p—‘i?::é:
752
766 Epidemiology....oieeeiie ViI G{A) 30-90 .. .. Horwood
7'302, T°50
7:87 Communicable Disease Cun-
e D S U W VIL GQIRY e e e o Slack
7542 Place
768 PathologV....iossvivasins Vil G(A)Either  15-60 Slack
712, 75651, 7°552 s term 30
7701 Tu;:}‘],gn;logy of Food Supplies VI 3 80-45 .. .. 8.C. Prescott
i 45
7702 Technology of Foad Supplies VIIn 3 .+ .. 80-75 S.C.Prescott
7:801, 7808 60
7711 Te(_hnoluiry of Food Prod-
.................. Vi, 4 30-30 .. .. S.C. Prescott
"[ 701 7702
7712 Technulugy of Food Prod-
........ AR 1 ¢ 4 v+« 15-80 8, C. Prescott
7 70! 7'702 60
780 Blothemlstry ....... Sy vens ALy 4 4378 .. .. Bunker
50, 7°301 (Elective) 75

<4-Time specially arranged.
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Taken by

TABULATION OF SUBJECTS

Term and
Exercise and
Year Isi
erm

G(A) 16-4b

Ge) .
K (AT
4 15-15

AR
G(A) +

PHYSICS — 8°00-8'99

No, Subfect and Preparation
7'821 Biochemistry, Selected
L S i 2 st g ey o
7'80
7'822 Biochemistry, b( lected
oums. e P RN R
780
783 Serology. . P o WA
7'551, 7552
701 Bmlugu al Colloquium. , ...
7'92  Biological C ullnqulum .
7'93 Biological Semina~, o
711 or 7°301
No. Subject and Preparation
8'00 Physics SI‘ intrance)...... ()
801 Physics l\h.chnnlcs}. ey
8012 l’lﬁ ;'IiL:. ((.ul]n‘bc Class) ....
8'02 Physics (Mechanics and
Uptu.s) .......
801
803 J’h\qlcs (Electricity)....,..
M12
8034 P hl)]‘,lcs (College Class) .
804 Physics (Electricity and
F Y AP A At
803
805

Sound, Speech and Audition
‘04, M12

Taken by

All courses
except IV

All courses
except IV
All courses
excupt v

. All courses

except [V
VI-C, VIII

806 Acoustica, Illumination and
POLOR S 4oy fer 01 eoar s a4 e 1V-A
807 Prﬁ??n of Meastrements. XIII-A
810 Heat Measurements....... VIII
804 )
V (Elective)
811 Hcai‘.) 1l'\;lfeaz’.urrmcnts. e e Ay XLV
804
8'12 Heat Measurements. ., ...., 11Ia
8'13 Heat Measurements....... Elective
&
8'14 Heat Measurements 1I., ., ,, VIIIT
810, 811,0r 812
816 Photorraphy ... vevvrevens VIII
802
8'151 Photographic Laboratory... VIII
8158
X1v
(Air Service)
816 Photonkraphy. Seminar.. ... VIII
815
8'161 Aerial Photography....... Elective
817 Ge nmr strical Optics. ...,., . VIII

802
8'171 Geometrical Optics
T ) S B
817
~4-Time specially arranged.

(Ord-

Term and
Exercise and
Year Is1
Term
Summoer
45-75
15
1 30-50
10
1 .

2 5-75
2 30 50
0
2 e e
4 SO

15-30
G 10-10
8 15-30
45
4 15-30
45
3 0-15
30
3 15-15
30
G i
G(A) 4
2 30-15
2 0-15
45
G(A) oe o
4 156~ &
3 SRR
+

Hours of
Preparation  Instruclor
2d in Charge
Term
0 Bunker
15-45 Bunker
4545 Anderson
vs oo 8, C, Prescott
and Staff
15-15 8. C. Prescott
+ Bigelow
Hours of
Preparation  Inmstructor
2d in Charge
Term
35-70
by 18 Drisko
L) Drisko
45-75 Drisko
15
v e Page
PR Page
42*?5 Page
45-00 Barss
15
e e Barsa
Goodwin
AT Wilkes
vl o Wilkes
W ee Wilkes
16-15 Wilkes
60
i Wilkes
oe un Hardy
ORI Hardy
0-15
45
45-30 Hardy
£ iy Hardy
3045 Hardy
+ Hardy
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Term and Hours of

L \ Exercise and [rrf':mrtmlt Iustructor
No Subject and Prepuration Taken by Year 15t in Charge
Term T :nn
818 Y'h):lca] {05V T SO . VIII 4 3040 Hardy
30
8101 er roscope Theory an’l
l’hotommogmphy +++ Elective G Pt 15-15 Hardy
30
8102 ()ans Advanced......... VI G(A) 90- 0 Hardy
817 and 8'18
8'201 Licttrlutf ............... VIII 8 30 Page
804, M22 40
8202 Ll"Ll.!.'l;_lty AT Al 2 VIII 3 .+ 30-00 Page
45
821 Elements of Electron Theory
and Electron Apparatus,. VI-A(B) (1,2) 4 30-60 Knobel
804 30
VI-A(A) (1,2) 4 30-60 ‘e
40
8211 Electron Theory . vovvvvvss (Elective) Summer 30-30 Knohel
803, 804
8212 Cvm ous Conduction....... VIII G(A} 45-105 Knobel
3
221 ‘\. vanced Physies I....... VIII,IX-C 3 45-75 Frank
B'04, M22
8222 Advanced Physies I....... VIII, IX-C 3 15-75 Frank
)
8231 need Physics 1T, . VI IX.C 4 45-105 Sears
8222
8232 Ac lvanu d Physies IL .. .... VIII, IX-C 4 45-105 Allis
§ 231
8241 Eloctr omagnetic Theory VI-C 4 80=300 i e Vallarta
M7 VI-A(B) (3) 4 s 30-30
8242 El L“ magnetic Wave Prop-
LB is iy e a e e e YI-C 4 .. 304D Vallarta
8'2
825 Practical Spectroscopy . ... . VIII G(A) 15-30 o de Laszlo
817, 818 o
826 Dielectric and Magnetic Mo-
] cular Properties. . ... .. VIII G(A) 30-60 Maller
all
red in 1927-28)
8'20 Lattice Theory of ](In{i‘i
]lmllu- ................. VIIIL G(A) 30-60 Maller
8301 G(A) 30-105 Frank
8302 Tic - G(A) o5 30-105 Muller
83l Cele wlldl and :\lumu. Me-
chanies. . . ovuean, otV AL G(A) 30-00 Vallarta
M3z, \Il-.:l. or §302 or :qm\ah nt
833 X-Rays and Radiology .... VIII, XIV 4 15-15 J. T. Norton
803, 8'04, M22 30
Elective for other courses
8306 Radiation .. (Elective) 4 Either term 0-15 Stockbarger
Measurements L.’lhumtnr) 45
8
837 (,u neral Theory of Radiation VIIT G(A) 30-60 Frank
5
838 G(A) 80-00 Vallarta
8431 astic Jl' G(A) 30-60 Frost
1, or equivalent
§'432 BHGIEY . o v veinare 11 G(A) 15-00 Frost
30
844 .\;aplh ations of X-Ray and { )
Photoelasticity . . cov v v v 1. (Elective) 4 A O 30- 0 J. T. Norton
§'03, 804, 2°20, 30
II(T.D.) G o 30— 0 Frost
30
5451 4 1518 .. . Barss
8452 1 8 | 1 f 4 L 15-15 Barss
8§40 lnrhmmi R:ul:uqu, ...... Elective 4 15-15 J. T. Norton
503, 804 30
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No,
8'801
8'802

882
B'83
8'84
8851
8852
B'86
8'871

8'872

8'89
8'00

803
804
808

No.

1011

10112
1013
10714
1015
10°101
10192

10'20

10°201
10°202
10°203
10°206

1021
10°211

TABULATION OF SUBJECTS

Subject and Preparation Taken by

Electrochemistry, Principles
wn oo b VAL T4 ALV

Electrochemistry, Principles
+oo VIII, XIV

Electrochemistry, . ,
8'02 or equivalent

Electrochemistry, Advanced VIII
8'82 or equivalent

Photochemistry . . . ,
6'50, 8'802 or equivalent

App}]{i(-d Electrochemistry.,. XIV
R R

Applied Electrochemistry ., XIV
585
Electrochemical Laboratory XIV

L.
Applied  Electrochemical

Laboratory......... vess XIV
&8'841

Applied Electrochemical
LabOratorys v ooseessvass XIv
5871

Electric Furnaces. , , ., ++++ Elective
804, 502

Electrochemistry, Elements
BL v veistsaarica v aseisie . 1Ty
8'04 and 502

Callogquium. .. .., ORI X1V
o

Precision of Measurements . VIII, XIV
M22, 8'04

Glass Blowing............ XIV (Elective) 4 Either term 0= 0
15

Term and Hours of

CHEMICAL ENGINEERING — 10:00-10'99

Subject and Preparation Taken by
Problems of the Chemical
BAineer . it i i X
5
Plant Engineering. ...... Chem, War.
618
Plant Engineering....... Chem. War.
10°12 _
Applied Chemistry....... Chem, War.
T]i'-..iv:‘l{(: o) - SRR ¢
Chemical Engineering Lit- ]
OTREUDG: (it hayisnsvees X (Elective)

L12 and L52 " y
Chemical Engineering Lit-
erature, ,,
100191

X (Elective)

Industrial Chemistry,.... X
‘68, 6668

Industrial Chemistry. . ... V. XV
452 or 8'808 or 56582 X1V

Industrial Chemistry ..., V C.W.8
&'6# and 5058

Industrial Chemistry . . , . . X C.W.S.
652, 6058

Industrial Chemistry. . ... Chem.War.
65131

Industrial Chemistry X

Industrial Chemistry,.,.. V

Exercise and Preparation  Instructor
Year 1Ist ] in Charge
Term Term
3 60-00 .. Goodwin
8 . . 45-00 Goodwin
4 a0=80 <5 s Goodwin
GAY o s 15-30 Knobel
G(A) 30-60 Skl Stockbarger
4 15-30 el ee Thompson
4 Valies 25-80 Thompson
4 D=0} w Goodwin
70
4 0='01" o s Thompson
35
4 se s 0= 0
35
4 15-80 .4 . Thompson
a0
4 o :30—3[) Thompson
20
4 o 15-15 Goodwin
4 10-20 .. .. Goodwin
Thompson
Term and Hours of
Exercise and Preparation Instructor
Year Ist 2 in Charge
Term Term
2 18=0" .. s Lewis
G Summer 216-108 Robinson
G 120260 .. .. Robinson
G 45-120 McAdams
15- 0 Lewis
2 80-80 .. .. Lewis
2 o 30-30 Lewis
8 e ae 7575 Lewis
3 e ve 60-60 Lewis
4 ¥ i 6060
3 78-75 Lewis
3 W e 75-75 Lewls
G 00-150 Lewis
4 30-30 Lewis
4 45-45 Lewis



10°31
10311
10°32
10321
10°33
10°331
1034
100341

10°35
1036

10:37

10°41
10042
10043
10°44
10°45
1046
1047
1050

10°51
10753

10°564
10'61
10°'62

10'60
0.601
070

071

CHEMICAL ENGINEERING

Subject and Preparalion

Induqtrm[ Chemistry ., . ...
]ndustrzal Chemistry..... V C.W.8
100202

Industrial Chemistry, . ... X C.W.S.
10°20

Industrial Chemistry..... X-B

Industrial Chemistry. ..., X-B (Ord.)

Industrial Stoichiometry.. X

Industrial Chemical Labo-
TR ia a4 5 00 b A% Fs s
1021

Industrial Chemical Labo-
TRLOEY s s s aiv s s uv vt assns ]
10818

Chemical Engineering. . ..
245, 10°81

Chemical T‘.m.,meenng AL
245, 10°8

Chemical l"nuﬂecrmq. vt
131

Chemical Engineering. . . .
10°311

Pard MMM M
Co
=
5.0

00
par

Chemical Engineering. ... X-B
2° Id 10°81

Chemical Engineering. . . .
2'48, 10°21

(_'?:;-m’u_'ﬂl Engineering. ... X-B

Chemical Engineering. ... X-B Ord.
10°331

Chemical Engineering. ... XVs

Chemical Engineering. ... XVa
10°201 and 2'45

Chemical Engineering Lab-

OTRLOIV cusessrinvansan
10:32
Distillation. ... «.ivvees X, X-A
1033
B e s a it s e s s aies . X, X-A
10°32
Evaporation., . .......... X, X-A
10032
Combustion ., ..oeiviias X-A
10°'80
Mechanica! Separation.. .. X, X-A
32
Bxtraction L. s oasenansns X, X-A
10031
ExtractionII .....v.... X, X-A
146
X, X-A

Heat Transmission. ......
1031

Furnace and Retort Design X, X-A
Chemical Engineering Du-

e e A .
Fumuml\.‘ Balanc
81
Cnrrmunn 13

10°'21 or 10
Applied Chemical Thermo-

dynamics. . ... O
5652

Tanning and Allied Sub-
L R e T s

10-21
Leather and Rubber.... X
Sulphuric Acid. ......... X

Glasa, Cemm:cﬂ and Re-
fractories,
10°21

Taken by

X-B Ord.C.

281
Term and Hours of
Exercise and Preporalion Instruclor
Year 1t o84 in Charge
erm Term
4 45-30 . Lewis
4 45-45 bk Lewis
4 4545 : Lewis
4 24-24 ..,
4 24-24 ..
G(A) 3045 . C. 5. Robinson

X,V (Elective) 4

= o R A e

=i = -

G(A)

30-30
75

75-75
75-00

72-168
72-168

G(A) ..

G(A)
G(A)
G(A)
G(A)
G(A)

G ..

G(A)
G(A)
G {.-'\g
G(A
G(A)
G(A)
G(A)
G(;\;
G(A

G(A)

20-60
30-60

40-80
45-00
30-30

6060
45-00

30-60
30-60
45-60

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

30-60
30-60
30-60
30-60

30-30

45-00

15-30

15-30

3045

C. 5. Robinson

o 5.
C.8.
C. 8

Robinson
Robinson
Rabinson
. Robinson
. Robinson
McAdams
MecAdams

Haslam

Haslam

C. 5. Robinson

Lewia
McAdams
McAdams
McAdams

Ward

Weber
MeAdams
McAdams
McAdams

Ward

McAdams
McAdams

R. P. Russell
Lewis
Frolich
Frolich

Phelan

Lewis




No,
1072
1078
1 i
1076
10°77
1078
10'79
1081

10°82

1083

1084

10°85

10°86

10°87

10700
10°011
100912
10'621
100922
10793

10°031
10794

10041
10005

10951
10052

107991
10'992

TABULATION OF SUBJECTS

Subject and Preparation

Iron and Steel...........
Starch and Cellulose. . . .
1021
Petroleum, ... ........ o
121
Nitrogen Fixation.......
RUBDEr .« o enesrinnns
10021
Wood Distillation........
Paints, Oils and Varnishes.
1021

School of Chemical Engi-
neering Practice (Bangor
Station) .

School of Chemical’ Lnﬂl-
neering Practice (Boston
=17 Tot ) IR N

School of Chemical Engi-
neering Practice (Buffalo
Station) . . ... yuv0.

School_of Chemical Engi-
neering Practice (Bangor
SEAIONYG (e eiere i e

School of Chliemical Engi-
neering Practice (Boston
Station)...... b5 praryiale g

School of Chemical Engi-
neering Practice (Buﬂalo
O RS SRR A 3

School of Chemical Engi-
neering Practice
(Bayonne Station). .. ..

E xperimental Research., . .

Research Conferences. . . .,

Research Conferences. ,

.~\|mh; ll Science of X—rays
5652

Applied Science of X-rays.
10°921

Automotive Fuel Problems
10°21

Automotive Fuels,.......
Organization and Methods

Taken by

X, X-A

X, XA

X, X-A
X, X-A
X, X-A
X, XA
X, X-A

X, F.and G,
Lu z.

II(A. I' ]

nf Industrial Research.. X

al Organization .
Colloid Chemistry X

1\;1|-I|L.I Colloid Chcmmtr}’
Laboratory. . .vuv e
10006
Experimenta! Problems in
pplied Colloid Chem-
xstry ......
Seminar in Chemical Lm..n-

] Chem. War.

DBBANR' 0 bl X

Seminar 1a Chemwa] Engi-

neering , TR A S X

Term and Hours of
Exercise and Preparation Insiructor

Year  Ist 2d in Charge
Term Term
G(A) 30-00 b ) Waterhouse
i(A) 80-30 .. .. Frolich
G(A) .. .. 80-45 Frolich
G(A) 30-45 .. .. Underwood
G(A) .. .. 30-45 Lewis
G(A) .. .. 8045 C.S. Robinson
G(A) .. .. 30-30 3ill

G(A) Field Work 160 hours Haslam
G(A) Field Work 160 hours Haslam

G(A) Field Work 160 hours Haslam

4 Ficld Work 160 hours Haslam
G(A)
4 Field Work 160 hours Haslam
G(A)
4 Field Work 160 hours Haslam
G(A)
G(A)Ficld Work 160 hours Ward
G(A)Time to be arranged Lewis
3(A) 15-15 .. Lewis
G(A) 15-15 Lewis
G(A) 30-60 .. .. Clark
G() .. .. 30-60 Clark
G(A) 3045 axeoine McAdams
G 45780 .. ., McAdams
G(A) 15-30 .. .. R. P, Russell
Gf.\; 30-30 .. .. R. P. Russell
G(A) .. .. 45-90 Frolich
GAY e oy 0-60 Frolich
45
Frolich

G(A) ﬂ:)I—].Sl) es w8
G@@) 10-0 .. .. R. P. Russell
GA) sa s 10- 0 R, P. Russell




No.
12'01
12'02
1203

12'162
12:20

12'211
12212
12:22

1230

12'31

12:321

12'322
12:33

12:331
1234

12:3561

12852

12'36
12:37
12'38
12'40
1241

12'42

GEOLOGY

GEOLOGY — 12:00-12:99

Subject ond Preparation Taken by
Mineralogy . ..... il bire Iy SRAL
502
Mineralogy . covvevrrrnins XI1
12°01
Mineralogy. . ..cooieinan V (Elective)
602

X (Elective)
IX-A
Mineralogy (Advanced), .. XII
1202, 12'151
Mineralogy (Advanced)...., XII
1202, 12'151
Petrography. cvo e vsvnrsss X1
802, 12'02
Petrography . « v vovnnrrans XII
o

Pe trnu'ranhy (Advanced).. XII

1

Pe trnuraph) (Advanced).. XII

12'1061

Optical Examination of )
Chemical Precipitates . .. V(Elective)

802
Optical Crystallography ... Elective
81z

”Nh'gl f:rysmllugmphy. At dal
12'21
Outiml Ceramics. ........ Elective
12'211
BenloBY. : cus i nsnersrse 13I8 CIT
1201, 12'08 for IX-A B
QSR AL Til, XI1I
1230
1X-A
Geology. cvivivavvsnsssan L
X1
XVII
L
........... 11,8
XII
L e O «vo V (Elective)

GLO]DK]PBI ‘iurveymg et e LY
12'152, 12'33

Gcologn:nl Surveying (Ad-
Yanoad). e s nes il
G 125'64 18 ing (Ad
eologica urveying -
b b RIS S Xi1
12351
Geology, Field. . ....... .o XII
12:30 111 (Elective)
Pield Geology. o v vsvevrnns I
12'322
Physiography. ««vovees v X11
1231
Geolos{y. Lmnom:c ..... o 1IN0 XII
1201, 12'31
ELnnomlL Geology Labo-
TREGTY 4 (o v 50 s AN XII

2'40 i o
Geology, Applied Economic XII
1240

Time specially arranged.

Term and Hours of
Exercise and Prepur‘nrfon

Year 1st
Term
2 15-30
105
2 v lace
2 wia e
4 Y
8 "
G(A) 12—30
G(A) 75-15
3 15-30
75

G(A) 15-30
5
G(A) .0 4

15-15

(T

—
S
—

.

= Bk a WRW B W B =
i

G(A) 0-60
60

GA) « .

4 Summer

4 0-15
15

4 s Lo

3

-

0-30
90
4 sTeivale

Term

'0-45
120

0-60
G0
0= 0

30 15
75-45

30-15

283

Instructor
n Charge

Newhouse
Newhouse

Newhouse

Gillson
Gillson
Gillson
Gillson
Gillson

Gillson

Buerger
Buerger

Gillson
Buerger

Junning

Shimer

Gunning

Gunning
'i:u-r?ngzl';l
Gunning

Shimer
Gunning

Gillson

Gillson
Lindgren
Gunning

Shimer

Newhouse

Newhouse

Lindgren
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No.

12431
12'432
12'433
12'434

12'44
12'46

1247

12'48
12'49
1250
12'511
12512
12521
12°522
1253
12'54
12'55

12°591
12'592
12621
12'622
12631

12'632

1204
1265
12'80

12'82

TABULATION OF SUBJECTS

Term and Howrs of

Exercise and Preparation Instructor
Subfect and Preparation Taken by Yeor Ist 2d in Chorge
Term Term
Geology Economic Labora-
tory (Advanced),...,... XII G(A) 0-15 .. .. Lindgren
2'41 k 60
Geology Economic Labora-
tory (Advanced).,,.... XII GOAY o4 i 0-15 Lindgren
12°431 60
Economic Geology Semi-
rlla?-{})}m“ncw) ........ XII G(A) 80-30 A Lindgren
Economic Geology Semi-
nar (Advanced)........ XII G(A) .. .. 380-30 Lindgren
Ena%camlic Geology of Fuels (Elective) 4 v+ ++ 80-30 Special Lecturer
Economic Geology of Non-
Metallic Deposits. . XII 4 %({]J-‘Iﬁ e ] Gillson
Economic Geology of Non-
Metallic Deposita (Ad-
vanced}. et S R . XII G(A) .. .. 15-15 Gillson
1246 45
Engineering Geology and
u)];‘]mlm;y .......... G0 ! 4 o 0o 45-30 Gunning
Geology of Materials, . ... IV-A 8 15-30 i Gunning
Historical Geology....... XI1 15=80" Hoos Shimer
12'31 30
Palruglo!nm’ ........ XII 3 :‘;?_30 A Shimer
30
Pale ngltolnﬂv ............ XII 3 e ok ](1)_45 Shimer
5
Pulmnliclogy (Advanced), . XII G(A) 15-45 N Shimer
Pslmntnlng) (Advanced) .. XII G(A) vl =y 15-45 Shimer
45
Indox !’osstls . XIT O(A) o4 s 38-15 Shimer
Mic rr;rnulenntnlr);zy ....... XII G(A) 45-30 5 Shimer
12511, 12-:512
Organic  Ev ulutlun (Ad-
\anl\ .1 b SRS A e oo XII G(A) .. «« 3045 Shimer
%E’nhgrnphy (Advanced). XII G(A) 6045 Shimer
5(
q{.rﬂtl)}.mph} (Advanced) .. XII G(A) .. 60-45 Shimer
Geological Seminar. . ..... XII 4 80-60 . . Shimer
Gl']n%onigiljcm Seminar....... XII 4 s +s 30-60 Gillson
621
Geological Seminay (Ad-
VRBOBAY 4L e ssin e XII G(A) 80-75 ¥ille Shimer
4622
Geological Seminar (Ad-
}’sf;icg'ld) ST IO IO e 4 § G(A) . 30-75 Lindgren
Geology of North America, XII G(A) 30-680 i i Shimer
12'31, 12°50, 12°512
Geology of Europe, ,..... XII G(A) .. .. 80-60 Shimer
12'31, 12'50, 12512
Geology of Coal and Petro-
Yzt Ve S II1s, XII 4 6045 . . Special Lecturer

1231 .
Chemistry Applied to Ore
eposition

XII (Elective) 4

30-60

Boydell
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NAVAL ARCHITECTURE AND MARINE ENGINEERING —
13+00-13'99

No.
13:00

13'01

13011
1302

13'021
1303

1339
13'41

13411
1342
1343
13'45
13'46
1347
1348
1351
13'52
13'53

13'58
13'01

1362
1363
13'64
13'66

Taken by

Subieci and Preporation
Yacht Design and Modui 5
Making. ...... iewaencs Blective
‘\u\-’a] \rz hitecture, . ..... XIID
2, XIII-A
Naval Architecture, ,...., X1l
Naval Architecture. .. ... . XI1II
1301 XIII-A
Naval Architecture, ., .... XIIIs
13011
Naval Architecture. .. ..., Xl
02 XIIT-A
Theory of ‘.\nrthp T')vqwn XIII-A
Theory of W XIII-A
Theory of Wa . XIII-A
Theary of W . XIII-A
Warship De “ . XIII-A
Warship Design.......... XIII-A
Warship Design. ., .. vevss XIII-A
Warship Design. . ovosaes XIII-A
Ship Construction. . .. XIII
Ship Construction ., . . . XIIL
1331
Ship Construction XIITs
Ship‘[',;wnstruc'lwn. ¥ hians) WhbARE
X111y
321
ant Shipbuil hm( . XIII-A
ard Organization. ... XIIL
1302, 13°32
Shipvard Practice. .. v .40 . XIII-A
Ship Drawing XIInL
Ship Drawing. ... 0000, XIa
Ship Design, « oo vnees e X1
SHip Deslgn. v o vievnrsvses XL
1342
Ship Design. o vvvcuas v XLy
1343
8hi ip Design . XIII
13°45
Ship ])1 MGG b e e aiwey X1lTs
13'021, 1351
Model Making. .vcoevevan XIII-A
Marine Engineering. ... .. XIII
2'40
Marine Engineering, .. ... XIII
2:221, 2'40
Murine T‘nr-mr:r:np. O b A0 41
13'51
Marine Engineering. ... .. XIII-A
\larmn Engine Design. ... XIIL
13'5
Mnrmt‘ Engine Design, ... XIII
3'61
Marine Engine Design. ... XIII-A
Marine Engine Design, .., XIII-A
Marine Engine Design. ... XIII

2°42, 13'51

B AafUkealn Gewoso

oo

P O T T S S O I I T T

st
Term

Summer
30-30

30-30
30-30

30-30

45-60
30-30

s wa

0-0
60

0-
105

30-30
0-0

45
0-0
45

e sa

Term and Hours of
Exercise and Preparalion
YVear £d
Term

0= 0
150

80-30
30-30

0-0
45

O 0
3() 30

30-30

Insiruclor
in Charge

Owen
Jack

Chapman
Jack

Chapman

Jack
Hovgaard
Hovgaard
Hovgaard
Hovgaard
Hovgaard
Hovgaard
Hovsaard
Hovgaard

Owen
Jack

Jack
Jack

Jack

Tack
Jack

Tack

Owen
Owen
Owen
Owen
Owen
Owen
Owen
Cwen
Burtner
Burtner
Burtner

Keith
Burtner

Burtner
Keith
Keith

Burtner




286 TABULATION OF SUBJECTS

Term and Howrs of
Exercise and Preparation Instructor

No. Subject and Preparation Taken by Year Ist 2d in Charge
Term Term
13'70 Steam Turbines, . ....... XIIT 4 048 .. o Burtner
2'42, 13:51
13'71 Steam Turbines. ......... XIII-A 4 ve 00 B30-60 Keith
13'72  Marine Diesel Engines and
Auxiliaries. . ........... XIII 4 o o4. B80-48 Chapman
13'81 qhi[.i Ur\;'mt;:m} ........... X114 4 30-80 .. .. Chapman
3021, 13'5
13'82 thp Osmratmn ...... veses XIIIy 4 vo oo 45-60 Chapman
13'83 Terrmnal Facilities. ..... « XIIIa 3 80-18 .. .. Chapman

AERONAUTICS — 16.00-16.99

Term and Hours of
Exercise and Preparation  Instructor

No. Subfect and Preparation Taken by Year Ist 24 in Charge
Term Term
16'01  Airplane Design , . g 4 75-00 v ia Chatfield
M22 and 2'21 or l Illl
16'015 Airplane Design. ........ Air Corps Unit 8 4545 .. ., W. G. Brown
M22 and 1°401 or 2'21
16:04 Advanced Airplane Design. XVI G(A) .. .. 30-680 Chatfield

16°01, 16'14
16'06 Advanced Airplane Struc-

tures. , Peceieneee G At | G(A) .. .. B0-60 Newell
1601, 16° H
16°11 ;\xrpl.mﬂ Design Practice., XVI 4 0-0 bri B 0k Chatfield
160t 30
16'1156 Aecronautics ............ Air Corps Unit 4 L 30)—.‘10 Chatfield
16785 30
16'12 Al:r]mmc Design Practice.. XVI 4 4 e 0- 0 Chatfield
11 60
1613 Al:rfllﬂﬂl‘ Design Practice, .. Elective G [t | ISR Chatfield
16'01 90
16'14 Airplane Design Practice. .. Elective G fics B 0-0 Chatfield
16'13 120
16:21 ."\ir!&lsip THeory.: vssias any VI G(A) 3045 ., ., Warner
22
16'22 Non-Rigid Airship Design  XVI G(A) .. .. 30-30 Warner
(Not given 1927-28)
1621
16°24 Non-Rigid Airship Design
I rac tice (Not given XVI G(A) ., .. 60~ 0 Warner
1027 m‘)
16°2
16°26 ng:nl A:rshlp Design. ,.... XVI G(A) .. .. 45-60 Warner
16:21 (Not given 1027-28)
16'28 Rigid Airship Design Prac-
tice. (Not given 1027-28) XVI G(A) i v 0-0 Warner
16°26 120
16'30 Ae{;im] Propellers.......... XVI G(A) .. .. B80-30 W.G. Brown
01
16'32 Acrial Propeller Dcnwn
Practics . .. ivvivs. veses Elective G RO 0-0 W.G. Brown
16°30 45
16°35 Airlcraft Instruments. .. ... Elective G 15-80 .. .. W. G. Brown
666
1641 History of Aeronautics, ., .. I lective G 15-18 .. .. Warner
16'74 (Not given 1027-28)
16'42 \ufml 11 rx\:lI-;pnrr. ...... Lllrtwo G e +o 15-30 W. G, Brown
or Ec31
1648 aft Armament. . II(0.D) G ie se 45-78 W. G. Brown
16°51 sring and Maintenance of
Atreraft..ovvvvnvrininens XVI 3 =18 ' . s Short
45
16'54 Alrll;lj]mc ('oniitructmn ven XVI 4 v os  30-15 Short
16'62 Aeronautical Laboratory... XVI 4 v +s  80-30 W. G. Brown,

22, 804 30




No,
16'65

16:67
16:68
16'60
16°72
1676
16'78

16°785

10:82
1683
16'84
16:85

16°80

16°00

17°41
17°42
1750

BUILDING CONSTRUCTION

Term and Hours of
Exercise and Preparalion

Subfect and Preparation Taken by Year  Ist
Term
Aeronautical Research
Methods ........ Ve Elective G 30-45
M22, 804
Aeronautical Laboratory. ... Elective G 0-60
4 o
Conduct of Aeronautical
Research (o cocorvsenrses AVL G(A) v o
16:65, 1667 y
Acronautical Seminar.. ..., XVI QUAY v wv
Propellers and Airships. ... XVI 4 e e
10:01
Asronaution: i .viciiiie [I (Blective) 4 e
M22, 2:122 X111/ G J0-60
Acrmmutlu ............ o XII-A G 86 Ay
1676
Aeronautios. ;. i Air Corps Unit 4 45-45
16015
Aero {im'inn oM Aok o XVI 4 o
2:30, =
1\1' plnnr f ngine Design, .., XVI G(A) 75-90
16
J\n-p..m. Engine Design.... XVI GHA) av o
]0 83
Airplane  Engine Desipn XVI G(A) 0-0
Ilgmr tlon 60
16'88, 2731 3
Airplane Engine Design
{murw.... .......... XVl G(A) v 4
16:84, 16'85, 2'732
XVI 4 walh a4

Aero Engine Laboratory. ..
2:42

2d

Term

16-15

15-15
30-30

80-30
4575

287

Instructor
it Charge

W G. Brown
W. G. Brown

W. G, Brown

Chatfield
Chatfield

Chatfield
W. G. Brown
W. G. Brown
Taylor
Taylor
Taylor

Taylor

Tavlor

Fales

BUILDING CONSTRUCTION 17:00 —17-99

Term and Hours of
Exercise and Preparation

Instructor

Su'ifect and Preparation Taken by Year 1st 2 in Charge
; Term Term
Building Construction ... XVII 2 45- 0 .. .. R, F. Tucker
4'10 180
Building Construction ... XVII 2 vvl ae 450 R, F. Tucker
17°21 135
Building Canstruction .., XVII 3 480 .. s R, P, Tucker
17:22 165
Building Construction and
\l\m rials . Ay s ac Y T 8 (3 2% "(ifrl -30 R, P, Tucker
i1
]il:ll in‘p Construction ... XVII 4 15- 0 i BN R. P, Tucker
17°32 105
Bmhhny Construction ... XVII 4 B 15~ 0 R. F. Tucker
1741 135
Job Management..,,... XVII 4 (3 f) 16-16 R. F. Tucker
DIVISION OF DRAWING
Term and Hours of
Exercise and Preparation  Insiructor
Subject and Preparation Taken by Year 15t in Charge
Term Term
Mechanical Drawing....... All courses 1 =0 e ee 8. A. Breed
i except IV 42 )
Working Drawings........ All courses 3- 0 Goodrich
except IV and \\’H 42 .
Descriptive Geometry...... All courses 1 18-10 .. & Kenison
2, M3 except IV a0 :
Desecriptive Geometry...... All courses | S 32, 15-10 Kenison
D21 except 1V and J\Vll 30




288 TABULATION OF SUBJECTS
Term and Hours of
Exercise and Preparation  Insiructor
No. Subject and Preparation Taken by Year st £d in Charge
Term Term
D23 Descnpt:vc Geomctry (Col-
NFB aaa .............. 1 45-66 .. .. Goodrich
D31 Demnptne Geometry...... 1 2 30—45 Bradley
30
D311 Descriptive Geometry (Col-
lege Clasa).......co0uues 1 . 30-75 Bradley
D23
ECONOMICS
Term and Howurs of
Exercise and Preparation Instrucior
Na. Subject and Preparation Taken by Year Usi £d in Charge
Term Term
Ec21 Political Economy,....... VII, XIIIy, XV 2 45-75 Doten
El2 VII 8 45-78
Ee31 Political Economy........ I I III, IV, 8 4545 Dewey
E22 IV-A
V, V1, VI.C, D. 8, Tucker
VIIL, 1X-A, 1X-B,
IX-C, X, XI, XII,
XIIL, XIV, XVI
VI-A 2 ve oo 45-48
ot VI-A E.‘\ 4 46-45 .. ..
Ec33 Political Economy ........ {Vlk II,1IV, 8 e oo 4548 Dewey
Vv, VI D, 8. Tucker
VI-C, VI-A(A) VIII, IX-A,
IX-B,IX-C, X,
XI1I, XI1I;, X1V, XVI
VI-A(B) 3 45-45 ¥ o
VI-A{B; 4 Summer 43-45
n b VI-A(A 6 Summer 4545
Ec3s POI‘;“]“:SM Economy . ....... XITI-A 4 45-75 5 1 Armstrong
BOBT RO 0 oiee s isenile s XV 1 45-60 Dewey
Ec21, Ec65 XIIIs 3 45-60
Ec46 Indultr!nl Relations. . .. .. XV, XIII 4 45-00 Doten
XVII 8 45-60
Ecd71 Per-tcmnrl Management.... XV G(A) 30-90 FATe Doten
Ec21 or Ec31 and Eci6
Ec472 Perl;n:?:l:] Management.. .. XV G(A) 30-00 Doten
C
EcS50 Accounting..... R In 8 45-45 LT Shugrue
E12 11, XVII 8 e os 4548
y 2 o/a ee 45-45
ITy 4 e as 45-45
XIITy 2 Lyl 45-45
Ec81 Cost Accounting......... XI1IIy, XV 4 60-756 s Shugrue
2¢50, EcT0
Ech3 Bullnllng Fingnce ...vuvv XVII 4 45-00 D. 8. Tucker
Ec541 Manufﬂcturnﬁ Accounts., XV G(A) 30-90
Ec50 and Ec5l, or
equivalent
Ecb42 M%)uf;i{:turers Accounts., XV G(AY .. .. 30-90
eh4
Ecb5 Tax Returns and Accounts. XV G(A) 30-90 e
FCEO and Ecbl or equiva-
ent
Ecs9 Curpnrate Organization., XIII, XV 3 45-90 Armstrong
Ec21, Ec50
Ec87 Corporate Finance and
gi:;u;stmnnts ........... XIIIy, XV 8 45-00 Armstrong
B
Ecb81 Financial Administration of
ARNONRRT L 4t i s e G(A) 30-90 Shugrue

Ec50, rﬁcﬁﬂ and Ec57 or
equivalent



ECONOMICS

280

Term and Hours of

Exercise and Preparation

Instructor

No.  Subject and Preparation Taken by  Year  Ist 2d in Charge
Term Term
Ec882 Tinancial Administration of z
]E\gﬁtry ............ ¥ G(A) .. .. 30-90 Shugrue
51
EcbD1 Public Utility Managcment
and Finance. ....... ... F.and G. Eng. G(A) 30-60 Armstrong
A course in general economics
Ec502 Pubhc Utility Management
L 5§fnnn“ ..... vevees Foand G, Eng. G(A) 30-60 Armstrong
C
Ectl Business Law . ..... cos VI XIIE A, 4 80-60 .. .. Hausserman
Ec37, Ec57 X1y, X
Ec62 Business Law. . ... e YAk Xllla, 4 v <. B0-60 Hausserman
Ec61 XV
Ec63 Business Law and Organ-
}g.n;mn s ar e VA 6 45-75 Hausserman
c21
EcB5 Statintics......... Ao . VII,, XIIIs 3 45-15 Dewey
E12 XV 3 45-15
Ec661 Sa:[ttist%icsl Methods.. . ..., XV G(A) 30-90 MacKinnon
Eabf, M2
Ec662 St}atiatiml Methods....... XV G(A) .. .. 30-90 MacKinnon
el
Ec681 Business Cycles.......... XV G(A) 30-90 D. S, Tucker
A course in the principles
of economics
Ec682 Bk\s\&;ss Cycles. ,vvransss AV G(A) .. .. 380-00 D. 8, Tucker
<cfis]
Ec70 Dusiness Management.. ... VII; XV 3 45-46 Schell
2c56 Freeland
Ec71 Business Management.. ... VI, XV 4 60-90 Schel
Ec?0 Freeland
Ec72 Business Management..... VI, XV 4 «s «a 60-80 Scheli
c71 Freeland
Ec74  Business Management.... XVII 4 45-90 Schell
Ec761 Marketing of Manufactured
Products. . . G(A) 30-80 .. .. Freeland
T‘c:ﬂ 71and 72 or cquwu-
Ec762 Marknting of Manufactured
Protiucty, oo e G(A) .. 30-80 Freeland
Ec761 e
Ec80 Shipping Administration., ., XIII, 3 ve o 3045
ENGLISH AND HISTORY
Term and Hours of
Exercise and Preparation  Instruclor
No. Subject and Preparation Taken by Year Ist in Charge
: Term Term
E1l English (Entrance) Summer 35~70
Ell1 English and History ....... All courses 1 45-75 A, T, Robinson
Ei2 Engheh and History........ All courses 1 .. .. 45-75 A.T.Robinson
E21 English and History........ All courses.,..3 45-75 Rogers
E22 anhsh and History.,...... All  courses ] v v, AB-=7B Rogers
FE U T N S R e XV 3 30-60 .. .. W. Prescott
E33 Report Writing..... wakr A IV-AXIII: XV 8 80-30 .. .. W. Prescott
IV‘ ; nw 3 . +v 80-30
T S R e VI, VI-C, 4 e os 45-75 Pearson
) VIAB) (1, 2)
-A(A) & 45-75 .,




No,

Fi
F2

Fa
F4

TABULATION OF SUBJECTS

FUEL AND GAS ENGINEERING —F1-10

Term and Howrs of

Exercise and Preparation  Imstructor

Subject and Preparation Taken by Year Ist 24 in Charge
Term Term

Principles of Combusﬂnn. i F. and G. Eng. G(A) 30-60 i Haslam

Development and
F.and G, Eng. GE;\) 30-60 Riley
Furnace and Retort Design.. F.and G. Eng. G(A) .. .. Ward
arc

Gas Engine Laboratory Elective G 0= 0 i Fales

45
Natura] Fuels F.and G. Eng. G(A) 30-60 - Haslam
Principles of Fuel and Gas
Engineering I ... Elective ¢ .. «. C.8, Robinson
Principles of Fuel and Gas
Enmr}ocrlmhll ‘ .. F.and G, Eng. A, .. 78578 Ward
Properties of Materials F.and G. Eng. 7.9 R 30-30 Ward
Manufactured Fuels F.and G, Eng. (A), 30-60 Haslam
Field Work and Thes
. (Boston Station) F.and G. Eng. WA Ward
Field Work (Buffalo Station) F.and G. Eng. T Ward
Field Work (Bayonne Station) F. and G. Eng. f &5 Ward

GENERAL STUDIES — G1-G99

Term a=d Hours of
Exercise and Preparation Instructor
Subject and Preparation Taken by Year Ist 24 in Charge
Term Term
History of Science......... 8,4 30-30 .. . H. W. Tyler
M13

b
-

Hiitc;léy of Science, .... o0 .+ 80-30 H. W. Tyler

1

International  Law  and
American Foreign Policy,

1 30-30 Tryon
Business and Patent Law, .,

s ss. - BOSA0 llaussr‘r!mnn
Psychology e A0 +s o+ 80-30 Wh;:,iomn;f:
Industrial Psychology Elective Summer 30-30

Lagu:l;l]’mblvms. PaTs I e ihe e w. 80-30 Doten

C
Marketing Methods
Production Methods. ....,.
Investment Finance,.,....
Banking and Finance,
Economics of Corporations. . VIIy

to_uw
-

.. .. 30-30 Freeland
30-30 s s Schell
a0-30 .. .. D. S. Tucker
80-30 .. .. Shugrue
e 00 30-30 Armstrong
e 4. B0-30

30-30 .. .. Sutherland

““Pﬂﬂ @

@ ¢
- B aRRRAR

Christianity and the Social

w G

Drama)

English (Contemporary Eng-
lish Literature) (Not of-
fered in 1927-28).......,

English (Contemporary Eu-
ropean Literature) (Not
offered in 1927-28) Vi

English (American Litera-

w
-

W
R Do WRRGL &

30-30 .. .. Roger}
30~-60 e D. M. Fulle
30-60

Summer A. T. Robinsol

Summer 0

English (Modern Forms o

Literature) Lied W. Prescof]

30-30
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Term and Hours of
Exercise and Preparation  Inslruclor

No. Subject and Preparation Taken by YVear 15t 2d in Chorge
Term Term

G461 Aruumeﬂtatlm‘ and Debate

(Not offered in 1027-28) , 3, 4 30-30
G47 English ([nformal [’ubhc
§pea king) S eryroal a4k 3. 4 .. «s 80-30 W. Prescott
G48 Appreciation of Mumc ..... 8. 4 30-30 .. . Roberts
G50 The Fine Arts in Modern
)64 A S AR s 3,4 ve +e  30-30 H. L. Seaver
G52 Lincoln aud the Period of
the Civil War, 00000000 8,4 30-30 .. .. Pearson
G55 French F:rvolutmn and Na-
poleon . OO GAL 8,4 30-30 ¥ Croshy
GB8 Choral Smgm;, ............ 3.4 Taken in two terms  Townsend
Register both terms
G509 Social Problems af Phil- 4
osophy A 8,4 30-30 .. .. A.T. Robinson
GO0 Goology...ocovevinnisnees (Not o 3,4 30-30 .. .. Shimer
to students
in I, IITh,
" + XI1T !
G684 Organic Evolution, ........ 8.4 A 30-30 Shimer
IX-A 3 ve o 80~40
7 XII ] <« .. 80-30
G66 Sound and Music  ...... {Noto 8,4 30-30 .. .. Barss
to students
. in VIII
G686  Descriptive Astronomy..,.. IX-A (Req.) 4 30-30 Goodwin
(Notopen 38,4 .. 30~-30
to students
in I, IX-A)
GB7 Meteorology . .. .ovvvainans 3, 4 o oe S0-30 Conant
G71 Principles of Bialogy and )
HerRdly e s {Not o 3,4 30-30 .. . Bigelow
to sr.u enu
G72 Industrial Aspects of Bnc-
teriologY......o.uu voves (Not o 3,4 30-30 .. .. S.C. Prescott
to stu ents Proctor
) ) . in VII and XI)
G73 Sanitary Science and Public
- AR (Notopen 8,4 e e 30-30 Turner
to students
in I, XI)
G75 Physiology and Embryology
of Reproduction......... 3,4 ve o0 80-30 Bunker
G76 Hlaf.{og of Philosophy...... 8. 4 vvo.. 30-30 Wiener
G77 Methods of Teaching Gen-
eral Science in Senlor and
Junior High Schools. . ... (Elective) Summer 30-60
G78  Air, Water and Food.. i 3, 4 Either term 30-30 Woodman
G781 Methods of Teaching Phy-ncs
in Senior High Schools. . . (Elective) Summer 30-60
G782 Methods of Teaching Chem-
istry in Senior High Schools (Elective) Summer 30-60
G783 General Science L'l'huratnry
(for Teachers) . vaaaas (Elective) Summer J-40 Lunt
40
G790  Engineering Chemistry..... AnybutV, 8,4 30-80 .. .. Gill
502 X, X1V who
have not had
= 10°23 and 5'5%
G821 Frﬁ?;h (Not offered 1927-28) 3,4 80-80 .. .. Langley
3.
GB22 Frﬁﬂzh (Not offered 1927-28) 3,4 vo .. 80-30 Langley
G831 Friréczh ......... O YR 3,4 30-30 .. .. Langley
832 Friréczh. A O S R 3.4 veo.s 80-30 Langley
041 (;--rman TR L S 8.4 30-30 .. .. Vagel

21, Lag’




292 TABULATION OF SUBJECTS

Term and Hours of
Exercise and Preparation  Instruclor

No. Subject and Preparalion Taken by Year 1st 2d in Charge
Term Term
Go42 GL&???“ 3.4 e «a B80-80 Vogel
GO8 Military History and Policy
of the United States..... AlR.O.T.C. 8, 4 30-80 .. . Cloke
advanced

course students

GERMAN
Term and Howurs of

Exercise and Prcpugalion Instructor

No. Subject and Preparation Taken by Year  Isi 2 in Charge
Term Term
L11 German (I‘lcmmtary;. s+ Elective 45~76 .. .. Vogel
L12 Gr[:;rlnnn (Elementary)...... Elective es s 4578 Vogel
1
L21 German (Intermediate).. . .. Elective 45-76 v oo Vogel
11, L12 or entrance re-
quirement E
L22 G(-[I;mnn (Intermediate).. ... Elective e ++ 45-75 Vogel
21
L23 G»-ﬂmnn (Intermediate) . ... Elective 46-78 .. .. Vogel
11
L24 German (Intermediate) .... Elective e v+ 45-75 Vogel
L31 German (Advanced)....... Elective 45-76 .. .. Vogel
L21, L22 h
L32 Gel:;mnn (Advanced) .. ..... Elective es ss  45-75 Vogel
31
L331 German (Advancedg . Elective 30-60 .. . Vogel
1332 German (Advanced) ...... Elective 30-60 Vogel

(Students making up entrance requirements in L11, 12 or L21, 22 will take -}a—‘JO
hours per term.)

ROMANCE LANGUAGES

Term and Hours of
Exercise und Preparalion Insiructor

No, Subject and Preparation Taken by Year Ist 2d in Charge
Term Term
1.51 French (Elementary)...... Elective 45-76 .. .. Langley
L52 Frcrg:lh (Elementary)...... Elective e .. 45-75 Langley
Lé1 Frenczh (Intermediate) .. ... Elective 45-76 .. .. Langley
L62 Frerg:h (Intermediate) . .. .. Elective vr +s  45-75 Langley
1

L63 Prerhczh (Advanced)........ v 1 45-90 .. .. Langley
Lo64 Frincah (Advapced)........ v 1 .o +.  45-90 Langley
L85 Fr(le‘rg‘:‘h. Advanced......... v 2 45-76 .. .. Langley
L81 Spanish EElcmentAry) ...... Elective 45-75 .. .. Langley

Elementary) . Elective v oo 45-75 Langley

Ls2 Spamsh
L81

(Students making up entrance requirements in L51, 52 or L61, 62 will take 45-90
hours per term.)




Mal

Ma36
Ma37
M4l

M43
Md4
M451

M452
M4é
M47
M51
e
M4
M561
M562
Ms7

M571
M6o
Mo2
M631
Ma32
M651

MATHEMATICS

203

MATHEMATICS

Subject and Preparation

T‘ebra (Entrance; 1
d Geometry (Entrance)
[‘ngonnmnt.ry (Entrance). .
Calculus, oo osvv s Wty
M1, M3, M4
Caleulus. . . . .
M1l
Caloulus. .« vovvausriarve

Mo

Differential Equations.. ...
M21

Mathematics
M21

Least Squares and Prob-
nhlhty .............. H
M22

Mathematics. ... .
M22

Advanced Calculus, ......

Advanced Caleulus.......

Calm.x’.us. Applications of . .
M21

Theoretical Aeronautics. .

M21

Theoretical Acronautics. . .
Vi

Fourier's Series and Integral
E.qnanuns .......... .

Fourier's Series and [ntegral
Equations. .
Advanced Wi mp: “Theory.

Mid
Advanced Wing Theory ., ..
M46
Engineering Scicnce, . . ...
M22
Engineering Science .....
Engineering Science
Mathematical Laboratory..

22
Theory of Functions .. ...

M22 ;
Theory of Functions.....

M2
Thcr)_{_y of the Gyroscope. .

Theory of the Gyroscope . .
M2: ;

Vector Analysis, covecvees

Modern Algebra. . ......¢
M22

Differential Geometry.. ...

Differential Geometry.. . ..
M3

Ania]ytjc:ll Mechanics. . ...
M22

Term and Hours of

Exercise and Preparation  Insiructor
Taken by Year 1st 24 in Charge
Term Term
Summer 35-70 Rice
Summer 35-70 Vehse
Summer 35-70 Zeldin
All courses 1 45-90 .. .. Bailey
All courses 1 ve oo 4580 George
All courses 2 15-90 ¥t Lals Bartlett
except 1V
I, IIEI[‘} IV-A 2 kA 45-00  H. B, Phillips
vill, 1X-A
IX-B, IX-C, XI,
XI1, X111, X1V,
XVi, XV, XVI,
XVIL
11, VI (Elective) 45-45 Phillips
(at G. E. Co.)
. IX-C 4 0-30 .. .. Bartlett
VI, VI-C, Moore
VI1-A(B) 3 30-60 A col
VI-A(A) 3 adfns 30-60
VIII, IX-C 3 45-90 .. .. Woods
V (Elective) 4 45-00 e
Vi, IX-C 3 wel 45-00 Woods
V (Elective) 4 o ek 45-00
X, X Ord. 4 45-80 .. .. Hitchcock
X CW.S,
X-B, X-B
(R,O.T.C,) 4 36-72
1X.C (Elwtm.)i 4500 .. .. C.L.E. Mooare
XVI 45-90 Srolpe
1X-C (Elective) ‘ .. 45-90 C.L.E. Moore
XVI 8 45-00
. VIII 4 30-50 .. .. Wiener
IX-C G(A) 30-50 o
IX-C GCAY vl s 30-90 Wiener
. XVI, IX-C G(A) 30-60 vs oo CiL. E, Moore
VIII (Elective)
XVI IX-C G(A) 30-60 C. L. E. Moore
VIII (Elective)
IX-B 45-90 H. B. Phillips
IX-B 3 .. .. 4590 H. B. Phillips
IX-B 4 45-00 .. .. H. B, Phillips
IX-C 4 ve oa 45-75 Douglass
IX.C G(A) 30-90 Rutledge
IX<C F(A) . 30-00 Rutledge
11(0.D.), G Y H. B. Phiilips
[I(T DJ)
{-C G(A) .. ..
II(;\.O.) 4 b
1X-C G(A) 30-80 .. .. Zeldin
IX-C G(A) .. 30-60 Rice
IX-C G(A) 30-80 Struik
IX-C G(A) .. 30-00 Struik
IX-C G(A) 30-90 <ol P. Franklin




TABULATION OF SUBJECTS

Term and Hours of
] Exercise and Preparation
Subject and Preparation Taken by Year Ist 2d
Term Term
Analytical Mechanies. ..., IX-C G(A) .. .. 80-90
M651

5
Hii‘lci? of (Math.) Science. Elective 4 30-60

Instructor
in Charge

P. Franklin
H. W. Tyler

Difﬁ;&;ntia] Equations. ... II(A.O), 4 Summer 195~ 0 H. B, Phillips

) Chem.War,Off. G .. 105-0
Rig)iézl)ynamlcs. AT XIII-A G 45-90 e

Ri 't:lfslll'ynamics XIII-A o .0 45-80 C
Exterior Ballistics. . ...... II(0.D.) 30-60
M22

L. E, Moore

. L. E, Moore

P. Franklin

Vector Analysis VI-C 45-75 H. B. Phillips
M22

VI-A(A) (3) 45-75
[ VI-A(B) (3) .‘)umrnt'r 45-75
:\n;{]géu: Geometry Elective AT 30-60

Methods of Teaching Junior
High School Mathematics Summer 30-90
Methods of Teaching Senior
High School Mathematics Summer 30-80
Classroom Problems of the
%umnr and Senior ngh
chools .  Summer 20-20
Mathematical Rc‘admg . IX-C G(A) Both terms 4

HYGIENE
Term and Hours of

Exercise and Preparation
Subject and Preparation Taken by Year 1Ist 2d
Term Term
Physical Training. . .. All courses 1 20- 0 -
Physical Training . All courses 1 v e 20=10

MILITARY SCIENCE AND TACTICS

Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by VYear Ist
Term Term

27-0 .. ..
18

45- 0
50

Military Science All courses

Military Science........ All courses

Military Science . . All courses

Coast Artillery All courses

Engineer Unit .. All courses

Signal Unit All cotirses

Ordnance Unit All courses

1\15225 Air Corps Unit All courses
except V

MS226 Chemical Warfare Unit... V, X, XIV
Vi only

MS311 Coast Artillery Unit, Adv. All courses
MS221. except V

45-'0
45- 0
45~ 0
45- 0
45- 0

0 N PRNRDRR- -

XVia
MS312 Coast Artillery Unit, Adv. All courses 4545
MS311 except V
L

P. Franklin

Insiructor
in Charge

Instructor
in Charge

Cloke

Cloke
Cloke
Winslow

45— ﬂ A. T. W. Moore

Milan
Bandholtz
Woodward
T. Phillips

Winslow

Winslow

MS321 Enﬁiggg; Unit, Adv...... All courses A. T. W. Moore

except V

MS322 Engineer Unit, Adv...... All courses 3 A. T. W, Moore
MS321

X exceet\’
MS331 Signal Unit, Adv.....,.. VI, VI-A, VIII 8
MS223 IX-B, XIV

< Time specially arranged.

Milan




MILITARY SCIENCE AND TACTICS 205
Term and Hours of
] - Exercise and Preparalion  Inmsiruclor
Na. Subject and Preparation Taken by Year  Ist 2d in Charge
Term Term
M83311 Signal Unit, Adv........ VI.C 3 80-15 Milan
MS332 Siﬂal Unit, Adv... .... VI, VI-A, VIII 8 ve o0 3345 Milan
5331 X-B, XIV 12 )
MS3321 S g‘laglnllt, AN avie VI-C 8 v +a  90-15 Milan
MB341 Or&ngf;‘e Unit, Adv., ... IIJIlls, VI-A, 8 15-15 Ty Bandhoitz
" 1
MS342 Ordnance Unit, Adv...... IL, IIIs, VI-A, 8 v o0 15~15 Bandholtz
MS341 X, XV
MS35  Air Carps Units, Adv. ... All courses 3 ve or 4545 Woodward
MS except V .
MS351 Air Corp:, Umt. Adv..... All courses 8 Register for 16'015 Woodward
M5225, 2'15 except V
MB352 Air Coms Umt. Adv.. ... All courses
MS315 except V Register for MS35 Woodward
MS361 M1I|mrv Solencs . .ovvin Vv, X, X1V, ] Covered by T. Phillips
h Vs Institute Subjects
MS362 Chemlca] Warfare Unit,
:;.dd .................. X,VX XIvV, 3 ce o0 4545 T. Phillips
MS411 Coast Artiﬂcry Unit, Adv. All courses 45-45 Vi Winslow
MS312 except V, XVl. [
M&412 Coast Artillery Unit, Adv. Al courses 4 voe 4545 Winslow
MS411 ;é:‘frept \'
e
MS421 Engincer Unit, Adv...... All courses L] Covered by  A. T. W, Moore
Msazz except V Institute Subjects
M8422 Engineer Unit, Adv...... All courses 4 Covered by A, T. W. Moare
21 cu‘eg Institute ‘:ubjects
MS431 "n;rnal Unlt AV et I-A. VI-C4 (See 6'281) .. Milan
MS VIII, IX-B, XIV
MS432 qmna] Unlt. AV e VI, VI-A, VI-C 4 v o (See 6232) Milan
MS431 VIII, IX-B, XIV
MS441 Ordnance Unit, Adv...... II, IIls, VI-A, 4 Covered by Bandholtz
MS342 X-B, XV: Institute Subjects
MS442 Ordnance Unit, Adv.. ... I, I, VI-A, 4 Cavered by Bandholtz
MS441 §.VX-.-‘\. X-B, Institute Subjects
L
MS8451 Air Corps Unit, Adv..... All caurses 4 Cavered by Woodward
MB535 : except V' Institute Subjects
MS452 Air Corps Unit, Adv..... All courses 4 Covered by ‘Woodward
. except V Institute Subjects
MS461 Chemical Warfare Unit, . i
AT iy it o e R e V., X, X1V, 4 Covered by T, Phillips
MB362 . XV Institute Subjects
M5462 Chemical Warfare Unit,

N L P R e V. X, X1V, 4 Covered by
MS461 XV, Institute Subjects

T. Phillips




LABORATORY FEES

The following Laboratory Fees will become effective on and after September 15, 1927.
These fees are subject to revision due to any additions or changes in subjects, etc. No
refunds will be made for subjects cancelled after the sixth week of the term.

CIVIL ENGINEERING
Subject Fee
No, Subject Each Term

1'36 Testing of Highway Materials. . ....ooviiviiinnrriiinseiiiniisiains $3.00

MECHANICAL ENGINEERING
Subject Fee
Subject Each Term
Materials and Testing
Physical Metallurgy. .......oc0vvian e
Physical Metallurgy. . covouviinncnnasniianiias e

Physical Metallur,
Testing Materials Laboratory
Testing Materials Laboratory

Testing Materials Laboratory
Testing Materials Laboratory
Testing Materials Laboratory......oooveveiiiinans S a6

Testing Materials Laboratory ;
Testing and Examination of Materials, Advanced. ..
Testing and Examination of Materials, Advanced

Reinforced Design, Laboratory..... A O OB O G ST TR L R
Engineering Laboratory. .. ,
Engineering Laboratory. ...

ks
RNS Bk BRSO

S 282 =283 383 3338 838 8

Enginecring Laboratory
Engineering Laboratory . . . e et ] }
Engineering Laboratory...........¢ I e W R O s, i

Engineering Laboratory..........ooooeen
Engineering Laboratory.........
Engineering Laboratory....... B L e e PR

-

—
NG oOoP oUh oo oG

—

Engineering Laboratory .,
Engineering Laboratory . . ... ..o S e S
Engineering and Hydraulic Laboratory. . .

-

2 388 88

Engi_neerin_g and Hydraulic Laboratory.....
Refiigeration Laboratory..........
Power Laboratory ... vvevssosnsinaian R e P TP

Automobile Laboratory
Engine Testing. ...
Motor Vehicle Testing

RN NN N
2

Aero Engine Laboratory .. ...oooieriireiieiiiaieis
Aero Engine Laboratory et
Heat Treatment. ...

-

E¥ P32 332 898 @

-

288 &

Heat Treatment............. ;
Heat Treatment. . .
Heat Treatment. ...

B RN

Heat Treatment. .. ...00000s L A A e B S TSP
Heat Treatment 3
Heat Treatment and Metallography. .

Heat Treatment. .

Textile Engineering
Forging




Subject
No
2'901
2002
291

2011
2912
202

2921

2'041
2042

Subject
No.
822
323
3251
3 252
3‘32
3'331

3332
341

- - w2
e ke ol

RS ol
et -

Soe oS

€50469 eagata Karoko
e

Subjecl

501
&08

510
5101
511

512
5121
513
6131

5132
5'16

517

520
521

525
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Fee
Subjfect Fach Term
1y T e R R A R R R 6,00
RIT B ee s MM Lol W B s DL L L M Ak VeI, e 6.00
Fouttdey . cvvcovvsnn o o o A, S R 12.00
BOURARY o st AT I HE TN IR T Bk O P R L T IR R P 6.00
e N P L A AR RO RS b o SNt A WA W TSN 6.00
Pattern Making...... A R S O ST B b B R A R AT A R i | 6.00
(€8] T e B e I e S A o o S e AN R 8.00
Machine Tooll LABOTALOTY . v/ s /islse s s sy d sibsna s s v 9.00
NMACHINE 00l LIRBOTRTOTY & v v:ste s s v s 3 ATaall s 64 510 v s avaret s ne s0ea ln A ThTa i 5.00
Machine Tool LRDOTBYOTY: « « o v td s q s svasis wd viies oo st aloninssinssniise 12,00
IMAAHINR TOOI TANOLABOEY o 1 issis-v i woinivra s by vca a8 15 3184 4 el S 14 v 3 9.00
MAachine To0) L OTALOTY . . o v v oe oo n sa s oot onasssssassanssssnsnssons 9.00
Maching DO TaBOTHEOTN v o e ioieivin e toisissinis s miwiles sv pie U8t ainstblsaise sies 4.00
Machine Tool LADOTALOrY . « v v vt vusiervaneivanassssssssonsssenss 7.00
AL AbEN S TOO! TMBOTREOTN £ 114 aiavs /eos bt e st b1 ais2ertle $18-s 8 ves) 3ra7el kLo w1oca Eraiais Ly 6.00

MINING ENGINEERING AND METALLURGY #

Tee
Subject Each Term
Ore Dressing Laboratory. T o S e R S T C O T £6.00
IORE ITEBMITIR L ¢ 0 57 imm 0 im0, L0100 LbLe b L0, a8 b8 600 b0 4T 0 0 ,9) 010818 3.00
Theory and Practice of Flotations. .......... sy e e 2,00
Theory and Practice of Flotations. . . . ... cevviqeiriaeniriiaiiisncnis 2.00
Pire Assaying. .. ..ovi00s, I I SN SO DV AT ST TN A3 £ 6.00
PFire Assaying and Metallurgical Laboratory, .......ocvviverronsneirs 3.00
Riro Assaying: AAVRHEEA . . 2 oo iiiveane e ea s asie siatsamaralelea srs s s s 10.00
R A BRANTIE - A LLPRRI I (1o o o 7 o cara s 43 oo o 37 b e A e o B e Vo 10.00
Metallurgy, Copper and PRI R A T e T 7.00
Metallurgy,  Coppar and L8Rl o i 5 e iy e a g AT Vel 3.00
Metallurgy, Copper and Lead . ... ..., s e e S A s M 3.00
MEtAUGTEY, GolG S BIIVET s v i iviv € oinis s i o ae 4 amsis s sds e s 5.00
Metallography....... I | LT e ) e A ey 9.00
IR Y O T e B e L T Ta s e SN Ta  FURL N it S et 6.00
L YR L ey o R e M TR P e (O e T I h 3.00
Physical Metallurgy, Advanced . s ek la(xcy Ra ¥ o aC LR Brire " nre Cal e p e cu 3.00
Physical Metallurgy: AGVANEEA, 1. veivi e sieanumyaians sy 3.00
Applications of Metallography. ... vvveivriervasisrissnsnsstoaesnines 15.00

CHEMISTRY

2 Fee
Subject Each Term
(o] 711117 o R A e I A R O U ORI R LS £4.00
L e s A A TR ! R ]y SR D TS 4.00
Prcpamtmn ‘of Inﬂrgamc Tt (oo o e Tt e e I e b P T2 3.00
B E R o e e e e et e B e A e Te e e e e 9.00
nalitative Analveis. . ...ovovvvrrinrinnnn U e W T 7.00
ualitative Analysis. ......ooovnviviniinnn e T AT S L A B e 4.00
uantitative ’malysm. ........... e AP S U er b SR s SN PR T 4.00
uantitative Analysis. 5.00
uantitative Analy%:s 1.00
unn!\!.atwe Analysis. 4.00
uantitative Analys 3.00
nalytical Chemistry, .. . 3.00
Methods of Electrochemical '\rmh. B g v s e o S 3.00
Advanced Qualitative Analysis. . ... ...coiiiiiiiiiiiiiiraiiiiniine 8.00
Water: Supplies « i .o osrsinerssacsniaroasvnses T D T A T L 2.00
Industrial Water Analysis.. .. ...corvevrviiiieiiiiin, O A ST v 2,00
Water Supplies and Wastes Disposal. ... ovviviiiiiviiiiiiiiiicins 2.00
Uty OETPO0AR 5 vt v i vt s b v danslbiaaia as wasisialatslsaiais RIS 3.00




LABORATORY FEES

Fee

Subject Each Ter
(3l e e e g e s e T 2.00
L AL AR e R R SR SV s G LT 4.00
[ yopete WOTS S 40700 M TN e R Pl R i) [ BT i s et S it 2.00
ey Ey L R b e | 4.00
(o3 L S I S T TR G o S T sl L R e e et 1.00
Gas Analysis, ......o0000 L T et A P ORI B M 0 5 1 O 1.00
Chemistry 6E ROAD MALErIRIB. .o ovvvinicvs b bbb e e 3.00
Lubricating and Fuel Oil Testing. . . v v vvvivavririnsarrrsieciinennss 2,00
Special Methods and Instruments......... ol QR A A TR 2.00
OraaticOualitative AnRIVeIs 5 s a3 0pias Ve §a ey aiiis e d 8.00
Organic Chemical LABOr&TOTY . o i v v v ovsvvaesiivninsnseiissnsnssiis 7.00
Oiganic Chemioal LRBOTATOTY  ©/ai oo v/aisiasio a sioiasels starna/sis s sl siatea's s site s 7.00
Organic/ Chemical Laboraory:. o s v v usiaiss sivion s wid vaieoss aiiss st .00
Eeanio N TABOFETON: 1155, vl rutos, brrre s b acs) ki so ot h b sl oceiaials 5.00
Organic Chemical Laboratory...... g VL e TN TS ST i 3.00
OraniciCHEmICRl TADOTRIOTIT o« < oisivinvis e v siesieelnbivi o dionbsin viaiss 4.00
Organic Chamical LabOFRIOTY .+ o« tioesrisaieryisvnrivibmyavasrvany o 10.00
Organlo CHEMICRT TABOTBEORY . /s i 6.0 8 6061581576 5 v 48107808 85 52 0 5 5800 0 61664 7.00
Organic Chemical Laboratory 3.00
Orpanic Chemical Laboratory 3.00
Organic Chemical Laboratory . 3.00
Organic Laboratory Practice Advanced . 3.00
Organic Laboratory Practice Advanced., 3.00
Lot b B T L e e e R e R T L e T T O rrn v 1.00
EHsmidal PHAABIER . L e e s e e B s s s i oy 1.00
Chemical Principles. ... oovveeinnn T Ly e N e s 1.00

. ELECTRICAL ENGINEERING

Fee
Subject Each Term
Communication Electrical Laboratory ...oevvrenivanrrirnnsrinvans $9.00
Communication Electrical Laboratory . ...covviiivnniiriinncrieinas 14.00
Communication Electrical Laboratory ........iiiiiiniiivininainn.n 14.00
Vol b b L e S MG e L R R Y e R U L T Y 3.00
Principles of Electrical Cummumcﬂtmn ............................ 14.00
Principles of Electrical Communication .. ......coiiiiiiiiinniviiae 14.00
Electrical Engineering Laboratory. ... v oovnreivinenriiinssniiiann, 18.00
Electrical hnglnLermg DR L] o o sin aciond s s bt o e cehaeh el 9.00
Electrical Engineering Laboratory 9.00
Electrical Engineering Laboratory. . 14.00
Electrical Engineering Laboratory 7.00
Electrical Engineering Laboratory 7.00
Electrical Engineering Laboratory 16.00
Electrical Engincering Labcratory . . 4.00
Electrical Engineering Laboratory . . 12.00

Electrical Testing Advanced . .30 cents a laboratory hour

Electrical Engineering Laboratory. ... ....oovoviiiiin 30 cents a laboratory hour
Electrical Engineering Laboratory . . ..o vcvivivsrerciisrsioesanesan 6.00
Electrical Engineering Laboratory.......... o R e 0 Pl 9.00
Electrical Engineering Laboratory. ... ...c.ooviveriiiiineiinneceraans 6.00
Electrical Engineering Laboratory. .« vvceeveveccsrrrascersnsnsenvas 6.00
Electrical Engineering Laboratory. .......ooiiiuas RO O AL Tt boe 14.00
Electrical Engineering Laboratory. .. ssvnsisaanarsnsnanassisanis 14.00
Electrical Engineering Laboratory. ..o voseivrevsasetaiiasissasssnss 11.00
Electrical Engineering Laboratory . . «..ocoeuias A alela e AR AR E AR 15.00
Electrical Engineering Lahumtory .................. 40 cents a laboratory hour
Electrical Engineering Laboratory . asTiaaty RSO L T T e T IS % 8.00
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LABORATORY FEES 299

| Fee
Subject Fach Term
Electrical Engineering LBDOrALOrY .« « « « v ivvisaviiniianassessnineess 8.00
Electrical Engineering Laboratory e . v v o i ivviorsonsssseionssens 8.00
Electrical Engineering Laboratory. . ... ..coiviiriiiiinsiininienses 9.00
Electrical Engineering Laboratory.......coiiiiiiiinsaisiana, 5.00
Electrical Engineering Laboratory. ... ovoveiurnnrrinns 9.00

BIOLOGY AND PUBLIC HEALTH &

13
Subject Eack Term
L A e O o i A GO P $3.00
Botany. . ... S AR B R N R R P R e 8 4 A AT a8 75 s e BB re T L e h e 3.00
BEYODLORY 11 0.0/0a\s o alw v s aloraok s 7ai <.00
M b AR O AT S T S 7 1A it P Lo P A e AN s o A s 3.00
Anﬂtomy and Histology...... 2 e N 8.00
Anatomy and Histology...... e oo 8.00
Physiology....... e 9.00
b LI LT [ SR e e A 2,00
Biology and Bacteriology £.00
Biology and Bacteriology 2.00
L T e R P T Bt R R I W A e 5.00
T e P T A R A N e 3 K e o o o P Py bt 6.00
T P L i T e N T e P E ) L 8 T, e, 6.00
Iu(]' L] BT Y R R T ) o P e Bt | 5,00
N AR L N AORORTOUIIN /e 4 v oo ainin uibin n s i wisin At Bl 6 b oS R bt wi $.00
BOOH TIBHEE oo fias biwas i naibs ares vinie O O T T R e 6.00
1 D A i e i R P e e R T 5.00
Technology of Fishery Produets. . o oo vveunrinreunnserenoeneeessons 4.00
Public Health Laboratory Methods. . ..o coviciviiiiiiininnniniinns, 2.00
Public Health Laboratory Methods, . ... .oovvtvvrinrinininnenin s 4.00
Technology of Food SUpples. . ...voivvviiaciiiiaiiiiinneaneinns Ve 3.00
Technology of Food Supplies. . .. ....covvrrnriinriiiiisiinnnennnss 4.00
Technology of Food Products...... L N i 19 M 3.00
L R e P AL o It e 8.00

PHYSICS

E Fee
Subject Each Term
I e e St ety e R Wy £3.00
ETITRIO -0 2 C iy A Do s AT R LR by B TR e e b 2.00
R O e T R A D L e s o S o e ] el gl A g ] 4.00
Physies. ..oovnnvennes e 3.00

L B e B i R O B R e or ohe :

T el a1 x xa ala i clatabh o2 Ta u o ata IR h Inle e n I L ] SR WA R AT S e A e e e I

Heat Measurements.
Heat Measurements.
Heat Measurements.

FISRT MEARHESTIBNER v ooy lbaih n s dbin sty as baie salan i i s hale

Heat L T T e e e

PRotagmpRIC LADOTRLOEY vy wsvasisrss dainvieiils s alaie/sioy s

e o e e o I e R B TR e

Microscope Theory and Photomacmgraphy ..........................

Optics, AAVADCOd .o v evvevnrvsvvesressransrensvans .20 cents a laboratory hnur

Eleetricity. ««eooviavenas e S O e A T O R e oLk S o i 9.00

BElectrieity, . .o vvreeriiiiiiii e s e A A e s lacose ek A 0,00

Elements of Electron Theory and Electron Apparatus. . .............. 6.00

bpectmscom' ............ BE RIS AR AT h e e e e e A AT R e A e e 6.00
X-Rays and Radiology.....svvnenianas TN r Rara R S R L AR 6.00

Radiation Mcaaurl.ments T B S R T e B e T A Y T A PO BT S e Tt 09.00

1L T R e L s e UL EOR S L 6,00

Application o X-Ray and Photoelasticity. ... .0/ 1 6.00

Industrial Radiology. ... .oovvuans B e i YN B T ot 6.00
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Subject
No.

10'051
10'0562

Subject
No.
12'01
1202
1203
12'04
12151
12152
12161
12'162
12'20
12'211
12'212
1222
12'30
12:31
12'38
12'41
12'431
12432
12'46
1247
12'50
12'511
12'512
12'521
12'522
12'53

Subject
No.
1342

Subject
No.

Subject
No.
F4

LABORATORY FEES

Fee
Subject Each Term
Electrochemical Laboratory. oo ovvviiersrirnscsanecrsssssanrrssnss 14.00
Applied Electrochemical LALOTALOTY s« icv e 1egie HER Fra L b T i R e 7.00
Applied Electrochemical Laboratory....... CRR LD I o AP R D e 7.00
EIROtPLO T UNMMORE w2 s o aa 5556700 o) a6 oo e e e e e 6.00
Electrochemistry, Elements of s ; o 6.00
GRS BIOWIRE . & < cvici i canviivavsin e e R AT Al v 3.00
CHEMICAL ENGINEERING .
Fee
Subject Each Term
Industrial Chemical Laboratory .. ..ovoeiviviinniinnsuiesniiannnas $4.00
Industrial Chemical Laboratory . . oo v i vanwssaninssss ossniionses 3.00
Chemical Engineering Laboratory. .. ..cvvveerivnanrriereirrerrrsrss 3.00
Applied Colloid Chemical Laboratory. . AR e 3.00
Experimental Problems in Colloid (.hl.ml:tr) 3.00
GEOLOGY
Fee
Subject Each Term
N IO RN o th- v b ke BN (67800 4061 W a5 0 1 1 B AL B T L4 A a0 L £10.00
}\luuwalr:y) ................................................... 6.00
1 Lot Al g A I O ST T IS Pe L ur TR St B0 Gt 1 HLr RO b ST T v 3.00
Mmcra]uny B D L P e p s o et b o e & e o 10.00
LR D A SO T G e RS VRl e O o e A i 8.00
R BT ORTRDIIY 6 ie | itiie bboatdio v b ca) oo o uw b s carm e b, o) 8 eln (3a o[ oLh w48 2P 7.00
Betrography-Advaneed . ool vouii v i ires s s e s ra e s 10.00
200 nal 1y hedanigiate g e le s Bl A S R S A VT SR\ 10.00
Optical Examination of Chemical Pricipitates . . ......cooveviuiiiiiien 3.00
ORH AR OroBtRIIBETRORY 1.0/ ceain e rs s b narsio aiesy4a 0bEee s (ou s 5.00
Optical CrystallograPhy . . ... vvvsvevvsneiinmiiianiiansaneiiain, 4,00
Optical L R R e N Pt o iy ey S 5.00
Geolopyinin s T T PO L OO N L T B A A e R T 2.00
Geol (o A e e W e R TR S o L S U 3.00
14 1y T ST TR oM o ek s e i o B UL o 2.00
Economic Geology LabOorBtorV. . cu. i veeiievesaicn s ve s st 0.00
Economic Geology Laboratory, Advanced........ 6.00
Economic Geology Laboratory, Advanced...... 6,00
Economic Geology of Non-Metallic Deposits. . . . »riaacs 3.00
Economic Geology of Non-Metallic Deposits, A« Avanced , ... s e 5.00
FHERCTICRl EOIORY L o i rviniseiv s 4mipns aarore sidie imie m b binlaare s oo albiesaiel e 3.00
15 1o ) L o L N I NS S T o B T E I e ] 2 3.00
PRISORTOIOEY: v s i A R e e e R e e e e e e e B 2.00
e T R e s S R e s S s R R 5.00
Paleontology Advanced......ovevrinvriraariiinasiiiininrsriinsie, 5.00
Ird e TORBIR ) Lo i raysallsha o) e e 8 o At A AT B A 6.00
NAVAL ARCHITECTURE AND MARINE ENGINEERING F
ee
Subject Each Term
Ship Design (Modeling only)....... o oo b $10.00
AFRONAUTICAL ENGINEERING -
Fee
Subject Each Term
Rigging and Maintenance of Aircraft........cooiiiiiiiiiiiiiieaiin, $0.
ArOnNRUHCA] LRBOTATONY 1 56 10/ v 0 0.s K400 018 40008 6w 6089 418008 PLR it o141 008 6.
RO AT R I DU ST e i e RO Al e 3.
Acronautical Engine Laboratory............c00000 Dk om L a a 9,
FUEL AND GAS ENGINEERING 2
e
Subject Each Ter
Gas Engine Laboratory.....oouvvvvianrines T SR e g e - X



ALPHABETICAL LIST OF SUBJECTS

(With reference to pages containing description)

Subjecls
T T R R I Wi
Acoustie, [llumination and Color
Aerial Phowi'mr\h)

Acrial Propeller Deszgn ‘Practice. . . . ..
Aeria) Propellers. .. ..ooovverinernis
Aerial Transport........
Aero Engine Laboratory . . 5
Aero Bngines. ... .oovrvirrensiiaes 22!
Aeronautical Engine Laboratory....

Aeronautical Laborator

Aeronatuical Research Methods......
Aeronautical Seminar. ... .ioi e 2
Aeronautics. .., ... 228, 220, 247
Air, Water and Food , . . .. ... 243
Aircraft Armament. ... ..ooiieieenn. 228
Aircraft Instruments. ...... .. 228
Airplane Construction......... .. 228
Airplane Design. . . ... o DRl
Airplane Design Practice, 227
Airplane Engine Design, . ...... 220
Airplane Engine Design Practice, 220
Airplane Structures (Advanced). . 227
Airship Theory 227

Algebra..........o00 246
Alternating Current, Mach, Advanced 192
mtematmt Currents and A. C. Mach. 191
American Literature.......voveacves 24
Analytical Chemistry.....
Analytical Geometry .
Analytical Mechanics, ,.....
Anatomy and Histology g
*\p}phcst:ons of X-Ray and Photo-
ISty oot s 212
Applied Chemical Thermodynamics... 218
Applied Chemistry 181, 215
Applied Elasticity. . ¥
Applied Mechanics. .
Applied Nutrition.
Applied Science of 3
Appreciation of Music
Architectural Drawing. .
Architectural History

Argumentation and Debate.. ........ 241
Astronomy and Spherical Trigonometry 143

Atomic Structure. . ciociviciiiiin 185
Atomistic Theorics Vi

Automatic Machinery
Automobile Laboratory. ...
Automotive Design.,.....
Automotive Engineering. . . ..
Automotive Fuels. ..........
Automotive Fuel Problems

Bacteriology . .o ouiviiiiiiiiiiiias
Banking .

Bnnkmg ‘and Finance .

Blochemistry . . covvarovsnisis
Biochemistry, Selected topics. . ‘
Biological Co]lm;u:um L . 205
Biological Seminar . . 205
BUDLORTAL. (oo tiars o b s e 199
Biology and Bacteriology . . 201
Biology and Heredity, rmc:ples of... 242
Biology, History of..... ¢ 200
P 200
Bndge ORI S ad oy e s e

Building Construction, .. .. 176, 220, 230

301

Subjects Page
Building Finance....... SR A O o)
Business Cycles. . ....oovvuiin .oh 234
Business English....... 241
Business and Patent Law. 239
Busitiesd Law: . . o oie6 000t 0s 233
Business Law and Organization. . 238

Business Management . ............ 234
(o L T S S oy - '
Caleulus, Application of .

Carpentry .
Catalytic and Electrochemical

Methods in Organic Chemistry, . 182
Celestial and Atomic Mechanics...... 11
Central Stationa, . oo dianmyvas 189, 191
Central Station Design. . 189
Chemical Engineering . 217
Chemical Engineering Des gn, 218
Chemical Engineering Luhorm“rv SR b

("Iu.ml\al Engineering Literature. .215, 216
180

© hvnnml Literature .,

Chemical Principles,....... 1Al l‘H-
Chemical Theory, Elementsof ......
(T o1 g A S B S ]78

Chemistry 4 ip lied to Ore Deposition 223
(,hcmlstry Q BB i poyis ss s thiaiaaie S AR 1
Chemistry of Foods
Chemistry of Medicinal Products and
Allied Topics. .....,..
Chemistry of Plant and Animal Life.. 180

Chemistry of Road Materials. . ..., .. 181
Choral SINging. ., ..ocvorrezoriiains 242
Christianity and the Social Order.. 240

Class Room Problems of the Junior and
Senior High School.......cooiivuis z
Colloid Chemistry, Applied. ......... 220

Col%ou]l Chemistry L'\Sommw, .-\p-

ol i T v e .
Colloguitm. ... oovininea e
Color, Design and z\ppllcntmn
Color, Theory and Exercises.
Combustion. ... vsisvrsrssinash
Commuttee Work
Communicable Di S
Communication Electrical Laboratory 190

{

Communications Practice. . ......... 108
Concrete Buildings, Design, and Speci-
BOREIDNR 15055 5ias s s iwia s saia;eis o arein 157
Concrete Research, . .o oviiavvisaien 157
Conduct of Aeronautical Research.. .. 228
Conference on Ph\.smal C hemlstry 185
Constructive Design. . s , 177
Contemporary DA . e e 241
Contemporary English Literature. . .. 241
Contemporary European Literature.. . 241

Corparate Finance and Investments. . 233
Corporate Organization 23
COTTORIONL) iy aia s vy avas s %

Cost Accounting. ..

CYLOLOEY o s v e sibisbnsvnsnsananns

Descriptive Astronomy. ... .ocovies 242
Descriptive Geometry....... .. 281
v R S o .. 176
Design of Automatic Machinery...... 153
Development and Use of Power. . 236




302
Subjects Page
Dielectric and Magnetic Molecular
e v L S 210
Differential Equations. ., .. .246, 248

Differential Equations of Electricity ., .
Differential Geometry.......... Mol
Distillation. .. oo . vnnrrrinnen.s
|0y T A T M S B A
Dynamics of Aircraft Engines. . ., , ..
Dynamics of Engines. ........
Dynamics of Machines.
Economic Balance, ,,,......
Economic Geology., ........,
Economic Geology Laboratory
Economic Geology of F ;
Economic Geology of Non-Metallic

Deposits 222
Economic Geology Seminar, ,.......
Economics of Corporations. . . ..
Electric Circuits........
Electric Furnaces.............
Electric Machinery Design. . ...
Electric Machine Development, . 50
Electric Railways. ,................ 180
Electric Transmission and Distribution

of Energe' ............... : U () |
Electrical Communication, Principles

A L e 190, 193
Electrical Engineering, Elements of

: 90, 101
Electrical Engineering Laboratory

; 193, 104, 195
Electrical Engineering, Principles of

i il 187, 188, 189, 103
Electrical Engineering Seminar.... ... 191
Electrical Equipment of Buildings.. ..
Electrical Testing (Advanced). ... ...
BB T CTOY . s s reinonsisiennacs o 208, 209
Electrochemical Analysis, Methods of, 179
Electrochemical Laboratory......... 213

Koo
¥

Electrochemistry, ............. - 212, 213
Electromagnetic Wave Propagation .. 210
Electromagnetic Theory............ 210
EI80tron THEOTY : o v v vionianiiniisasss

Electron Theory and E
tus, Elements of., . .

Engine Design............
Engine Testing, ... ....,..
Engineering Chemistry 181, 243
Engincering Construction and

T o P A 144
Engineering Geology and Hydrology. 223
Engineering Laboratory.,....... 160, 161
Engineering and Hydraulic Laboratory 161
l-gﬂmm-orinn U= PR Ul N e 24

English and History . .
English. 235
English Composition (Advanced). ., ...
3o T TR S S e e
Estimating .
European Civilization and Art. . 5
Evaporation, .. .. i
Experimental Research Problem.. . ...
Experimental Problems in Applied
Colloid Chemistry. .. .......0000s.
Exterior Ballistics
BXtraction’ . . vooveeene

LT I T T M e
Field Work

Field Work and Thesis............. 237
Financial Administration of Industry. 233
Fine Arts in Modern Life. ..., ..., . 251
Plre ABSRYING .« i: i iciviinnininssis 170

Fire Assaying and Metall {rg}l;a]
Laboratory . . .

ALPHABETICAL LIST OF SUBJECTS

Subjects
Fire Protection Engineering......... 164
Fish Culture. . ................ o 202
Flotation, Theory and Practice. i
Hood Analysia. ./ .viuieansas
Food PFishes........

)17y bt A ps Pt
Foundations

Free Energy
Freehand Drawing.............. 173, 174
Freehand Drawing and Decorative

07 R R R i e
Ly CHT S A e e
French Revolution and Napoleon.. ...
Fuel and Gas Engineering, Prin. of,
Furnace and Retort Design. .. ... 218, &

Gas Analysis.........
Gas Engine Laboratory
Gaseous Conduction................ 2
Gasoline Automobile ........ |
eneral Science Laboratory. .. .. ... . 243
Generation and Distribution of Electric
BRIt o i o 1€

Geodeay. . .......00000e
Geological Seminar. . .. ..
Geological Surveying. . . .
(e b S D T S PR 1 222,
Geology of Coal and Petroleum
Geology of FUrope. . . ...vvvuvenss
Geology of Materials, s
Geology of North America..........
Geometrical Opties. . ...............
CIPIRTY o s e e 243, 244
Glass, Ceramics and Refractories. . ... 218
Glass Blowing. ........00.000... ¢
Graphics. ........

Graphic Statics

Health Education. .. .....eeuvenn..s 203
Health Education Administration. . ..
Health Education Methods. , . ....
Health Hazards in Special Industries. .
Health Records and Statistical
Prookdilen Ll cin e,
Health Surveys and Statistics.
Heat Engineering
Heat Measurement
Heat Transmission
Heat Treatment. ... .
Highway Design . .
Highway Transportation . .
Historical Geclogy. ............
History of Aeronautics.
History of Chemistry......... :
History of Philosophy....... . 242
History of Renaissance Art
History of Science. .., .. ; ;
Hydraulic and Sanitary Engineering., 149
Hy !raulic and Sanitary Design. .. ... 150
Hydrau'ics 4

THUmMRAIon st e s e oy 180, 103
Index Fossils. .
Industrial Application of Electric

Power. . . R | )
Industria] Applications of Quantitative )

Py R T e Ve L B 70
Industrial Aspects of Bacteriology. ... 248
Industrial Chemical Laboratory. . . 216
Industrial Chemistry.......... 216
Industrial Hygiene ... .....0o0i0ut, 202




ALPHABETICAL LIST OF SUBJECT&

Subjects Poge
Industrial Microbiology. ,....... 201, 2[12
Industrial Organic Chemistr
Industrial Plants........
Industrial Paychology ...
Industrial R'\n!mlng\.
Industrial Relations. .
Industrial Stoichiometry .
Industrial Water Analysis.
Infection and Immumt)
Informal Public hpnnkm;r Committee

Reports and Discussions. . ........ 41
Inorganic Chemistey . o oovevspnass 178
Inorganic Compounds, Preparation of 178
Inspection Metgods .............. .. 165
Interior Ballistics. .., ...o00cnvinnis 156
International Law and American

Forelgn Policy. .. overrrannioes 230
Internal Combustion Engines e 109
Investment Finance...... 240
Ironand Steel. . .covviiiiininneias, 218
}nb Management. , . o coeasvigos 230

ournal Meeting in Organic Chemistry 182
Kinetic Theory of Gases, Liquids and

A R T e S LI 185
Labor Problems. . . ..iveieorrrnsanss 230
Lu ttice Theory of Rigid Bodies...... 210

Least Squares and Probability....... g—}?

Leather and Rubber 2
Lincoln and the Period of the Cuvil War 241
Locomotive Engineering 164
Logic of Scientific Inquiry .
Lubricating and Fuel Oil Testing.. ... 181

Machine Design. ... ovouvvennes
Machine Drawing. .
Machine Tool Lahoratary. ... ... 166, 167
Maintenance and Operation of Auto-
motive Equipment, .. ... .cco0enes 161
Manufactured Fuels........... %
Manufacturer’'s Accounts
Manufacturing Practice. .
Manufacturing Processes. . . L
Map Reading and lnpngrapmcal
Drawing .
Marine Diesel Engines ‘and Auxiliaries 226
Marine Engineering. . . . 2
Marine Engine Design
Marine Steam Turbines 2
Marketing of Manufactured Products 234
Marketing Methods 240

SUNE . s
Materials of Engineering.. ...
Mathematical Laburatnry
Mathematical Reading. .
Mathematics, .. ..... Faa]
Mechanical Drawing, . . . ..oovviunn 2
Mechanical Engineering Drawing. 153
Mechanical Engineering F(‘]lll yment. . 153
Mechanical Equipment o midmgs 164
Mechanical Equipment of Buildings,

Heating and Ventilation.......... 160
Mechanical Separation. ........ o LT
N SRBDICE, .. ;o5 rn e i 165
Mechanics, (Advanced) 155
Mechanics of Engineeri 155
Mechanics and Theory

(Advanced) 1565
Mechanism....... s
Mechanisms

Mechanism of Machines
Merchant Shipbuilding. . ...........

303

Subjects Page
Metallography. .« oo ovcireeeninn STl
Metallurgical Plant [!t.qw,n A 171
Metallurgical Plant Visits, . . 171

Matallirgioal PIANTS. 4o s vsss s 111
lrl) 1';1
1

Metallurgy . i
Metallurgy Heat Treatment of Steel. , 1
Metallurgy of Common Metals. . . ... 171
MOtBOrOIORY o olv o t.rioiestpars sn dontid 3 010 242
Methads of Iu'uhlmi Chemistry in

Senior High Schools. . . 243

Methods of Teaching eral ﬂmiogv 199
Methods of Teaching General Science

in Senior and Junior High Schools. . 242
Methods of Teaching Junior High

School Mathematics. ............. 248
Methods of Teaching Senior High

School Mathematics. . ..ooocaeo:e 248
Methods of Teaching Physics in Senior

High Schools. ., civnriasaish i 243

Metrology and Dimensional Lm{mecr-
ing Standardization. . . o 16
Micropateuntology . .
Microscopy of Water: i
h[lcru‘mop&: Theory and Photom cmg-
Mlhtar} History and Policy of the
United States. .. .. o 243
Military Science....... A !
Mine Valuation......
Mineralo, i
Mining, ements of . .
Mining, Principles of
Mining Economics, .
Mining hnmneenng
Mining Law.......
Mining Methorls
Mining Practice.
Model Making. ....
Modeling. ........
Modern Aigebra
Modern Forms of Literature......

Motor Vehicle l["i?.lng ........... . 161
Municipal Sanitation. . 205
MYCOIOGH Y o iaioni s i s aps st sbiai 200

Navi lgutxnn
Nitrogen ]'lxntlun
Non-Rigid Airship Duu.n
Non-. .'l{l[.ll.\ Airship Design Practice .

Office Practice. ...ooiainisaassss
il and Gas Land Valuation......... 17
Oiland GasLaw..........coo0nun .
Qil Field Visits, . ... ....
Qil Well Waters. ... ..
Operational Caleulus
Optica! Examination of Chemical
Precipitates. ... .. icusiivsvrivei 222
Optical Ceramics. .. ... . \ 283
Optical Crystallography . i
Optical Methods. .......
L A1 e ]
Ordnance Engineering.
Ordnance Problems. ... .
Ore Dressing. . .. .
Ore Dressing, Design.
Ore Dressing, Economics .
Ore Dressing Laboratory. , . A
Organic Chemical Laboratury .182, 183
Organic and Explosives l.uburatory 185
Organic Chemistey. ..ovvvverisis 181, 182
Organic Chemistry, Recent Advances 183
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Subject
Organic Evolution. .
Organic [.nhorato?r
Organic Physical hemlstry
Organic Qualitative Analysis. .
Organization and Administration of
Public Service Companies. . . ,.....
Organization and Method of [ ndustrial
Research
Paints, Oils and Vurnis]u.-u
Paleontology . .
Parasitology
Pathology
Pattern Making
Personal Hygiene and Nutmlon
Personne! Management. . .....
Perspective ey
PetmyranhF
Petroleum Eng n
Petroleum Production
Philosophy of Architecture
Photochemistry
Photoelasticity
Photographic Laboratory
Photography
Photography Seminar
Physical Chemistry
Physical Chemistry ‘Semmnr
Physical Metallurgy. . S
Physical Optics
Physical Training
l’hy.sn.s

Ph)’ﬁmum::hx

Physiological Basis of Nutrition

Physiology 200

’h‘; siology and Embn ology of Repro-

uetion, , . . 242

P]unkmnnlnsf\r

Plant E nmnwnm,

Plant Sanitation

Political Economy. .

Powder and Explosives

Power Laboratory. .. ..

Power Plant Design .

Power Stations and Distribution
Systems

Power Transmission Equipment. .

Precision of Measurements

Problems of the ChLmlLﬂl Engineer. .

Production Methods, , 1

Professional Relations,

Propellers and Airships

Properties of Materials, .. ..

Proximate Analysis.,....

Psychology

Public Health Aimmlstratlon A5

Public Health Field Work

Public Health Laboratory Methods.

Public Health Problems

Public Health Surveys, ,

Public Speaking

Puhim U r.xhtv Managvment and

alitative Analysis, ,
uantitative Analysis

uantum Theory Applications.,..... 186

Radiation Chemistry

Radiation, General Theory of

Radiation Measurements 211
Radio Communications, Principles of . 188

ALPHABETICAL LIST OF SUBJECTS

Subfects

Railroad Electric l'ractlon. R
Railway Design. .
Railway I)rnft:ng
Railway E ngineering .
Raiiway Fieldwork
Railway and Highway I‘nmnecnng
Refrigeration . «..vivveneins
Refrigeration Laboratory. .
Reinforced Concrete Dvwrn
Reinforced Concrete Dumgn and

Laboratory
Report Writing
Research
Research (_()nfcrc n

Organic C Ilenlry
Research Conferences.
Research l’rnhk »m and Thesis .
Rmmrm and Maintenance of Aircraft .
Rigid Airship Design
Rigid Airship Design Pmchcc
Rigid Dynamics. .
Roads and Pavements .
Romance L.m:.;un Te8
Rubber, . ...

Sanitary Desiyt. ...
Sanitary Engineering 150
Sanitary Science and Public Health., . 242
School of Chemical Engineering Prac-

tice

Smear in Chumlcal Engineering. .

Serology

Shades and Shadows

Ship Construction

Ship Design.

Ship lervlnq
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