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CAL11DAR

For Academic Year 191-22 1922-23 1928-24
Entrance Examinations at Technology

Begin.......................... Sept. 24 Sept. 20 Sept. 19

College Year Begins................ Oct. 3 Oct. 2 Oct. 1

December Examinations ............ Dec. 16-22 Dec. 15-21 Dec. 15-21

ChristmasVacation............. Dec.23- Dec.22- Dec.22-
Jan. 2 Jan. 1 Jan. 1

1922 1928 1924
Second Term Begins............... Jan. 3 Jan. 2 Jan. 2

Final and Condition Examinations... Mar. 13-18 Mar. 12-17 Mar. 10-15

Third Term Begins................ Mar.20 Mar.21 Mar. 19

Spring Recess ................... April 17-19 April 19-21 April 21-23

Last Exercise, Third Term.......... June 1 June 1 May 29

Final and Condition Examinations... June 2-13 June 2-13 June 1-11

Last Examination, Fourth Year ..... .June 5 June 5 June 3

Commencement Day............... June 12 June 12 June 10

Examinations,
College Entrance Examination
Board........................ June 19-24 June 18-28 June 16-21

Summer Camp Begins.............. Aug.1 July31 Aug. 5

Exercises are omitted on legal holidays of Massachusetts.
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A NOTE CONCERNING THE INSTITUTE PUBLICATIONS

The regular publications of the Massachusetts Institute of Technology
are as follows:

GENERAL INFORMATION, a pamphlet sent to candidates for admission.
SCHOLARSHIPS, FELLOWSHIPS AND PRIZEs.
DIRECTORY OF OFFICERs AND STUDENTS, the personnel of the staff

and the students.
PRESIDENT'S REPORT TO THE CORPORATION, including the Treasurer's

Report.
THE SUMMER SESSION AND THE SUMMER CAMP.

COURSES OF STUDY AND SUBJECTS OF INSTRUCTION, a detailed account
of the curriculum.

GRADUATE STUDY AND RESEARCH.

This pamphlet, COURSES OF STUDY AND SUBJECTS OF INSTRUCTION,

gives the curriculum in detail, with descriptions of the subjects of study
given by the various departments of the Institute. This pamphlet
includes:

Schedules of the Professional Courses.
Description of the subjects of instruction.
Tabulation of the subjects with

Hours of exercise.
Year and Term.
Instructor in charge.
Required preparation.

Laboratory Fees.
Alphabetical list of subjects.
Required preparation for subjects of instruction.
For a general description of the Professional Courses, with a statement

of their purposes, the intending student is referred to the pamphlet or
GENERAL INFORMATION which should be consulted in connection with this
publication.
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4 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

FIRST YEAR. All Courses Ezcept IV.
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Ch 'l801, 5'02, 508.......... 80 -80 80 -0 80 -80
Geometry 171,172 178....... 80- 0 80- 0 80- 0

Bhol and His5-r2, 5 ......... 80-50 80-50 80-50
cine em.D122, 128........ .. g.. .80- 0 80- 0

aematics M , 1 18............. 80-60 80-60 80-60
wigh101................ . .. 80 00

aScience 1 22,28............ 80- 0 80-00
rain PTI 1................ 10- 0 20- 0 10- 0

Physi811,8 12,8'018.............. 40-50 40-50 40-50

Hours of exercises and preparation: 490-280+210 500-290+210 490 -280+210

FIRST YEAR. COURSE IV. OPTION 1
First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
Ar tectural rawing, Elem. D182, 188 .... .. . . 80- 0 80- 0

1 s'41 ............. ... 20-40 20-40 20-40
Gom. 17 178.......... 80- 0 80- 0 80- 0
rawing 1 , 1, 18.........70-0 80-0 40-0

L68........................... 20-40 20-40 20-40
emti 2.1s1................. 80-60 80-60 80-60hanicalDrawin b01............ 80- 0

e 1412228............ 80- 0 80- 0 80- 0
P 4'12............................. 10-80 10-20

Training PT15................ 10- 0 20- 0 10- 0
oftDesign4-80................. 10-20 10-20 10-20

Hours of exercises and preparation 400 -280+210 00-260+240 490 -200+280

FIRST YEAR. COURSE IV. OPTION 2

tTe Second Term Third Term
10 10 Weeks 10 Weeks

Architectural Drawng Blem. D182, 188 .... .. .s. 80 - 0 80- 0
eC ' , 9'08.e.. ........... -0- 80-80

D Dity 8172, 178.... 80- 80- 0
and I 8......... 80- 80-50 80-50

Mathematics 1 18. ....... -0 80-60 80-60
canical Drawi 101............... 8- 0
litaryScience M 1 22,28............. 80- 0 0 0- 0
ysicalTrainin P I ................ 10- 0 20- 0 10- 0
cs 8'011, 8 12, 8,018 ....... .... 40-80 40-50 40-50

Hours of exercises and preparation: 490-280+210 500 -200+210 490 -280+210

FIRST YEAR (JUNIOR GRADE). All Courses Except IV.
First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
Jan. 2-Mar. 17 Mar, 20-June 12 Summer

Chomstry 5'01, 502, 6'08 .............. 80-0 80-50 80-50
Dsci7tive DIl 172, 178 ....... 80- 0 80- 0 80- 0

dfli tH11, s2, 18. ........ o80-0 80 -0
n lementary D122, 128. -0 -0

Mhatiq M111, lZl ................ 80-60 80-60 80-60
M Drawing ............... 80- 0

M r e M81, 12, 18............. 80- 0 80- 0 80- 0
Phy" T15 ................... 10- 0 20- 0
Physics 8'011, 8 12, 8'018 .............. 40-50 40-80 40-50

Hours of exercises and preparation: 490.-280+210 800 -290+210 480-280+200



COURSES OP STUDY 5

Civil Engineering - COURSE I
First year, Pge 4. Desoripton of Subjects of Instruction, Pages 42-180

SECONID YEAR ALL OPTIONS
FThat term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Appid Mechanics.2'20..................... ...... .. 80-60
nomy 1'12............................. . .30-30

Decitve Geometry P3,11 .............. 60-45
and Hitory 21. iH22, 'E28.. 30- 5 0 -50 30-50
1'13 ......... ............................ ... .30-30

' 081,0 ....................... 20a ang and To phical Draw.119..... .. .. 80-0
a emtics L ,2...............30-60 30-60 80-60

a sm2,0'..................... 80-45
Sc8enceMSBI.821,88 .............. 0- 0 80-0 30- 0V 8,022, 8'023 ................ 40-50 40-50 40-50

omer'11................ 10-20 .. ..- 0
Ploty11ng............... .. 8-6 -

Hours of exercises and preparation: 500-230+270 500 -280+270 500-250+250

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographic Surveying 1'08......................... 100 hours
Nydr phic Surve 1'rig 1,60.. ............. ....... 75 hours
Railway P'20..............................................10 80our

THIRD YEAR
OPTION 1. Hydraulic Engineering
OPTION 2. Transportation Engineering

First Term Second Third Term
10 Weeks 10 Week 10 Weeks

Apled Mechanics 2'21 2121, 221 ...... 80-601 20-80 20 -380
E Engiering, klem. of 6'41 642 80-45 30-45
1c1 n Laboratory 6AO..... .. .. 20-80S 12' 12'821............. 80-20 40-2 30-30

Me 148................. .... ..... 20-40
Poltcgal Economy 1l, 82,83........... 80-80 80-80 80-80

yDraftin% 11................. .60- 0 60- 0
way and laEway Egneering 1'21 .... 30-55 80-30

Roads and Pvements 11 .............. ..... .. .. 20-20
Structures= ..........0 ... 40-s0

egtgMaela Laboratory 2,86. ... : 20-:Sen tudy.......................... .30 -0 80-30 80 -
Hours of exercises and preparation: 480 -240+240 480-280+220 480 -210+270

THIRD YEAR
OPTION 8, Hydro-electric Engineering

Second Term Third Term
10 10 Weeks 10 Weeks

A5 . ........ ............. 40- 50
2d a 2 21,-221. ...... 0-60 20-80 20 -80

rcal n lem. of 641 42 80 -45 45
S'Laboratory . .. .. --- .

121821 .......... 80-15 40-25
,s12...... .................... .. .. 40-

wa niw Z n ering 1 .... 20-40 20-30

o ,4s o .......a p .re ....... .. ,. 20 - 40 - 0

... ..... ............... 80- 80 - 80M ti
ofourx of e and prepartion: 480 -210+±70 480-290+300 4W0 210+270



6 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Civil Engineering - COURSE I - Continued
FOURTH YEAR

OPTION 1. Hydraulic Engineering
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

BrideDesign 1'58.......... 50- 0 60- 0 70- 0
lninering and Hydraulic Lab. 264. .. . 80-80

oundations 1.48............. ...... ... 10- 15 .. .. .. ..
Heat sng 2.46. 247, 2.48 .......... 80-60 80-80 80-80
ydrl and Sant Dg 1179. 80- 0

Hydacand SaniyEng. 18.........80-45 8-0 80-0
Hydraulics 11.62........... 40-80 ..
Sanitary Science and Public Health 7'56..... .. 20- 0

1.49.......................... 40- 80 50- 100 80- 60
.. 40- 0 60- 0

General8tudy.............................. 80-80

Hours of exercises and preparation: 480 -200+280 480 -240+240 480 -800+180

FOURTH YEAR

OPTION 2. (a and b) Transportation Engineering
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Brit Design 1.5..................80- 0 co- 0 70- 0
b) emistry of Road Materials 8'87.......... 60-10

Uninering and Hydraulic Lab. 2164 .. .. 0 -80
Foundations 148.................... 10-15
Heat Engineering 246, 247, 2*48.......... 80-60 80-60 80-80

Highway Design 11838............... .. 40- 0
Highway T ortation 112.......... --.-- .... .. 80-0

yd cs .62......................40-80
Railway De 1.26. ............... ......... 40- 0 46- 6
Railway Rngneerng 125 .......... 20-40 0

Rlway and Highway E~ngineering 1124.80: -i8
1.ures149. ..................... 40-80 80-100 30-

Testing Highway Materlals 1.81. . . . ..... . . . 18-18
ee!s.................-...... .- -- . .. 20-0 80-0

GeneralStudy........ ............... . 0-80

Hours of exercises and preparation:
(2)480-200+280 480-.280+280 480-810+170

(Sb 480-200+280 480.265+215 480-810+170

FOURTH YEAR
OPTION 8. Hydro-electrlic Engineering

First Term Second Term Third Term10 Weeks 10 Weeks 10 Weeks
tic ns6281 ........... .... .. .. .. .. 80- 60

namioniain and Distribution of
Foual6'4......................... 80-60 ..
Foun 1.48.................... 0-1

.eat4 6, 2 47,2'4.0......... 0-60 -6-80
am and uli Lab 26............ .... 40-40

Structural Design 1581................... 0- 0 6 80- 0
S t . ..... ..... 40-80 s0-10

1.tudy 1'70,*1'1... 80-60 808-020
s ..- 0 30-'b 60- 0

Hours of exeraises and preparation: 480-208+278 480-280+250 480-8oo+



7COURSES OF STUDY

Mechanical Bngineerlug - COURSE IH
First Year, Page 4. Description of Subjects of Instruction, Pages 42-180

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

atv~d Mechnc '0 40-60~1an adoHi'stocry EBI I, .28..28......a- 80- 80i S 80-80
2'801, 2'802..... ............. 80- 0 80- 0

Fonr 82............ .................... 60- 0...
Ma 'ie'ra86-2 80- 0 80- 0

so n Making 214.................... ,, ,, . . . 0- 0
S8'021 022,8'028.............. 40-0 40-50 40-50

.ng 102 ..................... 80- 0 ..

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

THIRD YEAR

First Term
10 Weeks

Applied Mechanics 2'212 2'22 2'282 ..... 40-60
Engineering Laborato 602b. 6008. ..
Heat Engineering 270 'M, 2'44........80-80

H1 248, 2482....... 20-10
Rydraulics 1'65 ......................

&aohns Design 2'702, 2'708......... .. . .:
Machine Brang 2.18.... ............ 8o- 0
Machine Tool Work 2,8, 210.................
Materials of En ng 2-802, 2'808.. . .. . . . . .
Mechanism of Macines 2'05.............. 8-40

oliticalEcononEat, 82, 88............. 8-80
ViandBench ork218.................. 40- 0
Genera Study........................... 80-80

Hours of exercises and preparation: 480-250+280

Second Term
10 Weeks
40-60
20-10
s0-60
20-10

80- 0
40- 0
20-20
80-80

4 o-g
480-2W0+220

Third Term
10 Weeks
80-50
20-10
20-80
20-10
20-40
80- 0

40- 0
20-20
so-sao
80-80

480 -260+220



8 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mechanical Engineering - COURSE U - Continued

FOURTH YEAR. General Course

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

of Machines 2-25 ............... 80-40
FCtfH.'Bnjn tE lem. of 6.41 6'42. ... 80 -45 80 -45 .. ..

Electrical Engng Laboratory 85 ..... 0-40
Engineering Laboratory 2.61, 2'2.......... 40-40

"r Engineering Lectures 276......... ... .. .10- 0
Heat Ineing 2461, 2452............. 20-30 20-20
Hydraulic Engineering 168............. 30-45
Indu Pa 2' 2'78.................... .0-8 60-
M a. neDeg2-71.2'2.............. 60- 0 60- 0
Machine Tool Work 2'92............... 40- 0 .. .. . .
Mechanics of Engineering 2'62, 2'268............ 20-80 20-40
Power Plant Del 2,58.................. 60- 0
T= Materials aboratory 2'861, 2'82. ... -10 20-20 .
Ga study ......................... . .. . .... 8 - 0
Thesis... ................................ ..... 120- 0
Electives*2'75............................. .40- 0 40- 0

Hours of exercises and prepartion: 480 -270+210 485-290+195 480-860+120
*In the second and third terms of the fourth year an elective, or electives, must be

taken byeach studen these electives totalling at least 70 hours. The electives may be
chosen m the list olered by the Department of Mechanical Engineeri , or other sub-
Sects for which the student has the adequate preparation may be taken 9 approved by
he Department.

ELECTIVES OFFERED BY MECHANICAL ENGINEERING DEPARTMENT
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

1. Automatic Machinery 2'751 ............ 20-20 20-20
2. Fire Protection Engineering 2754....... .... 20-20
8. Heat Transmission 2755............... ... . 20-20
4. Heat Treatment 2*756....................... 40- 0 40-
5. Internal Combustion Engines 2-757..... .... 20-20 20-20
6. Locomotive Engineering 2'758......... ...... 40- 0 40- 0
7. Mechanical Equipment of Buildings 2'752 .. .. .. 20 -20
8. Refrigeration 2759...... ................. .. . 20-20
0. Steam Turbine Engineering 2,758.. ......... 20-20

10. Theory of Elaticity 27510............. ..... 20-20

ELECTIVES OFFERED BY DEPARTMENT OF MINING, METALLURGY AND
GEOLOGY

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Metallurgy of the Common Metals 8.49..... ...... 20-20 20-20

ELECTIVES OFFERED BY DEPARTMENT OF CHEMISTRY
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Apped Chemistry 5'842 ................... 20-20 or 20-20
ineering Chemistry 5848.............. ..... 20-20 or 20-20

nustral Water Analysis 5'21............. .. g... 80- 0
Testingof Oils 861........................ 85- 5 or 85- s

ELECTIVE OFFERED IN AERONAUTICAL ENGINEERING
First Term Second T Third Term
10 Weeks 10 Weeks 10 Weeks

Aeronautics8'501.......................... .. 80-80 30-80



COURSES OF STUDY

Mechanical Engineering - COURSE U - Continued

FOURTH YEAR
OPTION 1. Automotive Engineering

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Automotive E 2'792, 2798. ........ 20-20 60-20
y aof achines2 80-45 ..

Bnernn64, 'lectrical42 800-48
neringLa ratory '85...... .... 80-40

boratory2'81,2'62.........40-40 40-40
ng Lectures, 276 ........ 10- 0

,2'482............20-30 20-20
ng 1'8............. 0-40

Plants 2-77....................... . 0-35
a Dei ,21'72............... 60- 0 60- 0

n 2l or 92 .................. 40- 0
Maeil and et Treatment 2188 ............... . 2-O

of Egneeg 2262, 2 '268.......... 20-80 20-40
S tD 2 ....................... .. 60- 0

n aterials boratory 2851. 2'852 .. 20-10 20-20
udy.. ......................... . .. . .... 30 ---80

.... ............................. ... .. 120- 0

270+210 270+210 840+140
48040 480

FOURTH YEAR
OPTION 2. Engine Doidgn

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

mica of Machines 2 825 .............. 80-45
Elements of Electrical Enzineerin 6'41, 642. 80-45 -

rcalEn Laboratr 6885 .. 8.. 0-40
EngineerinLaboratory2'61,2 .... 40-40 40-40
EnDen 21782 2'88..................... 40- 0 60-20

Si ering Lectures276......... .... . 10- 0
eat 1n2e'ri214 . .2 .42 20-80 20-20 .

A ,ginerng ,68.........0....... 8040
Industrial Plants 217 ....................... .. . . .- 8

D ' 2'71 272................ 60- 0 60- 0
M.W: T=I.k b'92.................. 40- 0

ae. and Heat Treatment 2182..:: :.........- 20-~1
sechaic Of Enginedering 2-262, 2-268......... ... 20-80 20-40

or antDeig 2'...... . .. .. 60- 0
Materialaboratory 2'851, 2'852. .. 20-10 20-20
Study............................. . .. .. 80- 80

Thesis.................................... . .. .. 120- 0

270+210 2 0 190  
84010 40

480 4

9



10 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mechanical Engineering - COURSE II - Continued

FOURTH YEAR
OPTION 8. Textile Engineering

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

D sof Machines 2.25 ............... 30- 45
nt- Ele:trical Engneering, 6'41, 6-42 30-45 80 --4

neering Lab ratory6'85. ... 80-40
or 2'6 2' ....... 0-40 40-40

Prote ne ng *754.'......... 20-20
ELectures 2'70........ . . 10- 0 .. .e arn 2 51,2'462......... . 20 -86 6 0 202 . .
ng er 1-68................ 80- 40 .. . .. ,Plants 2.7 .................. 50- 85

Ma D 271 212.............. 6 - o 60- 0
ne W rk 92.................. 40- 0

Eo ern 2262,32268...... .... 20-80
Poe lnDal~ 28 . .5525-0 5-0 60-0

Textile Engineering 269.......................... 80-0
GenerStudy ........................... ......... ... 3 0-80
Thesis................ .... .... 120- 0

Hours of exercises and preparation: 270+210 270+210 340+140
480 480 480

FOURTH YEAR

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

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Dynamics of Machines 225. ............ 30-45 .
ofElectrical Engiern 04a ofEetiaEneering 6'41, 6'42. 80 -45 80 - 45 6e1 ca8l BneerLaratory 6'85.......... 80-40

Engineering Laboratory 2'61, 262 .......... 40-40 40-40
Lectures 2-76......... .... 10- 0

ing 1, 2'452 ............ 20-80 20-20

dustrial 7 ... .
M noTme 27 2,72 ..................... 0-

c8gieeudy 16.........................4.0. 08ThdsialPa 7.......................... .... . . . .. 10-5
aurs Dfexsie 2and pr2 rtin-77128020 3 8

Mahn fTo ork Opin Exetos a emdei ae aprvby0h

Mechanicalofngineeri 262n 2263 . 40-t
Ornne Bewng M&92 so8...: 3010 80-20

11wrfat Deslgnt............... s- 0
Testing Materials Laboratory231,-8.,200 2-0
(lneal Study................................ 8-.Thad$........................................... 120- 0
Hours of exercises and preparation: 270 +210 280 +20 530+130

48 4302 40
Students enroled in the Ordnance unit of the Reserve Officers Training Corp will in~p~rlrsgs~.for Option. Exceptions may be made in cases approved by both the

nce-8wi Department and the Mechanical Engineering Department.



COURSES OF STUDY 11

Mechancal Engineering - COURSE II - Continued

ARMY ORDNANCE
This work begins with a summer session extending from July 5 to

September 23, inclusive. Subjects covered: Differential Equations, M72,
a course of two hundred and twenty-nine hours; Ordnance Engineering
2'67, this course extending through a period of two hundred and eighteen
hours.

Schedule for the academic year

First Term
Cbe'cal Laboratory 5*50d 5,80e . . - 0

CelryLoot. (ExploeivesS80aD,80 6lc* 20-30
Heat Engineering 2U8, W.7 2-48 ........... 30-80
O2dnance En6inei 2881 2182 21683... 40-80
Theor Of Elasticy 221-J272 ...............
Eccal Engin Lectures 6141, 6482.. 40-40

I lEngineering Laboratory 691, 8.92.....
nTool Work 881................. 120- 0

?,aer Laboratory 266.......................

810+210

Second Term Third Term
100-0

80-80 10-10
80-80 30-0
30-50 20-20
30-60 80-80
80-80

100-40 80-20

..027 . 40-40

250+270 310 +210

Officers of the Ordnance Department, United States Army, taking
Course II Ordnance School at Watertown Arsenal. will take a course
marked: Gas Engine Laboratory, No. 2'631. This course being of one
hundred and ninety-five hours' duration, from September 7 to October 11,
inclusive.



12 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mechanical Engineering - COURSE H - Continued

ORDNANCE DESIGN, UNITED STATES NAVY

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Alternating Currents and Alternating Current
Machinery 654... ...................
namlcs of Machines 228...............

mynano D (A. C.) 626..............
EeTrical Laboratory,89.......
InteriorBal 2's ... . ..............

ahine De gn 2-71.....................
De 2'72................

Adv. 274...............
athematical aboratory M54............
a4chanlst of Machines 2-05............
echanics of Enneering 2262, 2'268.

Me' y I 61rh ................
Metal o Engineering Materials 8'48....

srl'sgn152 ..............
Structures, Theo f 1'45............
Theoryof Eltcy,228.............
Theory of the Gyroscope M57. ...........

80-
80-,

60-i

30-

20-

Hours of exercises and preparation: 520-260+2

60 ..
10

30-60
.. 100

. 80-80
0 .. .. .. .

120- 0
20-40

4 0 - 00 00 -0
.. 20- 20..4.

40-80
60- 0
30-60

60 80-60
.. .0 .0 +20 -40

60 520 -270+250 520 -880+190

TORPEDO DESIGN, UNITED STATES NAVY

Alternating Currents and Alternating Current
M achinery 6'45................. ......

Dynamics of Machines 225...............
Dynamo Design (A. C.) 6126...........
nineering Laboratory 2'61...........
nineering Laboratory 2162..............

ungineering Laboratory 2'63...........
Heat B'40. ................
Heat r g 242....................
Heat 244....................
Heat Tratment 2756....................
Machine Des. Speca..............
Materials of ng .........
Mecl n achnes 205..'.'..'......
M I 'hy8-41.......................

Phyicl etaugy2'84...............
T y t yroco M57..........

T n ...................

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

80-60
30-40

20-20

80-60

60- 0
20-40

20-20

30-60

40-40

80-P0

80- 0
60-0

20-40

20-20

40-40

20-40
60- 0
60- 0

40-20
20-20
20-40
80-60

Hours of exercises and preparation: 520 -240+280 520-280+220 510-290+220



COURSES OF STUDY

Mining Engineering and Metallurgy - COURSE IM
OPTION 1. Mining Engineering

irut Year, Page 4. Description of Subjects of Instruction, Pages 49-180
SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Snglshand Histo ry H21, 22, 2. ...... 0 -. 80 - 50 80 - 50tnmatics M21, 2, 28. . .. .. .. .. .. . ... 30-0 80-0 0-0
8 $$ , so- . 60 0 - 80 - 60Min= sofaMS1ki 828.......01 80-0 80 - .0

ine. 1201 12-02.................. 60 -10 60 -108ym W112 '91422, 8028. ................ 40 - 50 40-50 40-60ive 18 8'10 ... .8.0............. 120 - 20
tative ysis 5'121, 5'122........... ..... 120 - 20 110 - 10

Hours of exercises and preparation: 500-310+190 500-810+190 500-270+280

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

plied Mechanics 220 2'21, 2.22 .... .80 - 60 80 - 60 80-60
nomic Geology 12.46 ................. ....... 50 -60

gineeri Laboratory 2-606............. 20-20
Fire Aassm - 3 .81.................... 90-20 ..
Geology ......................... 50-40
Geology 12-81.......................... ... ... .30-80 .
Geolog 122 .. ............... 40.-.30Hest Engineering 2146, 2-47 .............. 80 -60 80-60
Heat Engineerin 2'41.................20-10 ..
Ore D r 8' : 2........................ .. . 40-40 .
Ore Dring Lahorto 8-22.............. . 80-20
Political Economy Ec3l, Ec82, Ec38.......8. 80 - 0 0 -0 80 - 80
Stationary Structures 1.44................. 80.- 50
Testing Materials Laboratory 2.86.............. . . .. 20-10

Hours of exercises and preparation: 470-250+220 480 .- 240+240 480 -220+260

REQUIRED SUMMER COURSES
Surveying 1.08............................................ 240 hours
Underground Surveying 1-04............................................ 120 hours

FOURTH YEAR (For 1922-1928 only)
First Term

10 Weeks
Elem. of 6'41, 642 ... 80-45

= I EaI neering Laboratory '8..........
gin 2'81.............................

8a1Sums 12'84...................
, 2cononuo 2.40....................
Field 12'88.............. 40-20

ClCalculations 8'59 ............ 20-20
O .286......................... 20-10
Ore er o8ng 3,............... ..-.

wer n 25. .. . ..... 40 -40...... .......................... . ..
sudy . .. . .............. 80-80

Hours of exercises and preparation: 480 -240+240

Second Term
10 Weeks
80-45

50-50

40-80
80-10

30-80

480 -815+1658

Third Term
10 Weeks

80-40
40- 0
40-80

.. ..

120-80
80-80

480 -290+190

18



14 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mining Engineering and Metallurgy -COURSE M
OPTION 1. Mining Engineering

FOURTH YEAR (Effective October 1928)
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Elements of Electrical Egneering 8,41, 6,42.. 80-45 80-45
Electrical Engineering La oratory 6.85.. .3. .0 -. 4O
Ow x ::y ................. 40-20
Hydraulics 1.64.......................... .. .. .80--.
Metallurgical Laboratory 8421............ 40-385
Metallurgy 8.412, 8'48................... 60-80
Mining Ing ring 801, 3.02, 308........ 70-50 90-90 80-70
General Stdy......................... 80-80 30-80 30-80
Thesis................................... . ........... 170

Hours of exercises and preparation: 270+210 240+240 840+140
480 480 480



COURSES OF STUDY

Mining Engineering and Metallurgy - COURSE M

OPTION 2. MealUrgy
First Year, Page 4 Description of Subjects of Instruction, Pages 49-180

SECOND YEAR
Same as for Option 1

15

REQUIRED SUMMER COURSES
Machine Drawing 2114, 4 - 0

Surveying 1'001, 60 -16

THIRD YEAR
First Term
10 Weeks

Mechanics 2'20, 2'21, 2.22......... 80-60
8'90.......................

E ra~~)tory 2'606........ . ..
A s g8*81................. . .. 0 - 0

GasAnal i '81....... ............
HeatEng g 24, 247............... 80-60
HeatEn e 2 '41.................... 20-10
HeatMeasurements 8'12......................
Me p 8.01, 8-62....................
Ore '28...........................
Political y Ec8l, 82,88............ 80-80

ry Structures 44....................
Te Materal Laboratory 2.8 6..
Thermochemistry and Chemical Equilibrium

'68 ............................. 80-60
*General Study.--..................... ....

S

Hours of exercises and preparation: 480 -240+240 480 -

econd Term Third Term
10 Weeks 10 Weeks
80 - 60 80 - 60

50-40
.. .. 20--'0

20 - 10
30-60

40-20 .. .
80-20
40-40
30-30 80-80

. 0-80
20-10

250+280 480 -230+230

FOURTH YEAR (For 1922-1928 Only)

Electrical Engineering, Elem. of 6'41 6'42...
Electrical Einering Laboratory 6'h ......
En a raory2-606............
Foundry 28 1.............
HeatEngineering 12'0, 2'42............12'41, 2.48...........
Metallurgical Calculations 859............
Metallography 8'61, 8.62.............
Ore Dressing (Lecture and Laboratory) 8.23.
Stationery Structures 1'44............
Th and Ch. Equil.5 '68..
Thesis.... ................... ...

.. . . .. . . . .. . . .

First Term
10 Weeks
80-45

80-60
20-10
20-20
80-20

25-10
30-80

Hours of exercises and preparation: 470 -278+195

Second Ter

30-45

0 -60

20 -10

so- 0
80-80
40-40

470-278+19

Third Term
10 Weeks

801 - 40
20-10

30-0
80-60
90-80
30-80
18-15

480 -245+28

* For Professional Option the choice lies between Economic Geol 12-40 (40 - 40)or Machine Tool Work 2'88 (40-0) and Vise and Bench Work 2'86(0 - 0) or Metal-
lurgical Plants 8'56 (40 - 40).

Economic Geology is recommended but to be admitted to it, the student must have
taken Geology as a General Study in first term of either third or fourth year. Ordnance

0. T. C. students are expected to take 8'50.



16 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mining Engineering and Metallurgy - COURSE IH

OPTION 2. Metallurgy
FOURTH YEAR (Effective October 1928)

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Elements of Electrical E neering .41, 6-42. 80-48 80-48
Electrical Engineering Loratory 6185....... ... .. .. 80-40
Forgng 2................................ ... .. 80-- 0
Foundry 2881........................... 40- 0 ..
Hydraulics 104....................................80-50
Metallurgical Calculation 8'9............. .... 20-20
Metallurgy er nd Lea ... 160-60 ..

M a ron andSteel) 885......... 35-50 ..
or

I (Copper and Lead) 8'41. 90-50
(Iron and Steel) 8.45......... 105-60

Metallurgy ( Id and Silver) 842 ............ .. 110 -25
or

Sdand ilver) 8.42........ ... 60-25
ronand Steel)8.46......... 50- 0

Metallurgy, eneral, Zinc and Minor Metals 50- 0
8.4.............................. .. .. . 50-50

Mining Engineering 8.05................ .. ... 80-80 .
GeneralStud ...................... 80-0 80-80 80-80
Professional option............ 60
Thesis..................................... 80 160

295 185 250+280 140 840

OPTION 8. Geology

FOURTH YEAR
Discontinued after 1928

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Electrical Engineering, Elem. of 641,642. .... 30-45 80-45
Electrical Engineering Laboratory 6185........ ...... 80-40
Geological Sury g 24.................... .. .. 40-80
Geology, Apple Economic 12.42........... .... .. 20-20
Geology, Economic 1240,12'41............ .... 50-50 40-10
Geology, Field 1288.....................40-20 ..
Geolog. Historical 12'50................. 40-80 ..

V ruis1'64 .......................... .. . - . 8 - 40
fnu ngineering 803, 8'04............. 0 .. .. ..- 4.

Ore .ressing8
2 1........................ .... 40-80

Ore Dressi , Laboratory 822.................80-10
Powerin M'ff 253..................... 40-40 ..
Thermochemistry and Ch. Equil. 6'68 ....... 0- 60
Thesis....................................... . 1- 0 100- 0
Generalitudy.........................80-80 80-80 30-80

Hours of exercises and preparation: 480 -240+240 480 -275+205 480 -290+190



COURSES OF STUDY

Architecture - COURSE IV

OPTION 1. Architecture
First Year, Page 4. Description of Subjects of instruction, Pages 49-i8

SECOND YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2'204, 2'214, 2'224....... 80-50 80-50 80 - b0
Itectural istory4'41................. 20-40 20-40 20-40

R 471............................. 100- 0 100- 0 140- 0
andHistoryBH21,22,28.......... 80-50 80-50 80-50

Freehand Drawing 402................... 40- 0 40-- 0 40- 0
French L71.............................. 20-80 20-80
Mili Science MS31,82,8;............80- 0 80- 0 8- 0
Ofc Pctice 4'211....................... ... 40- 0 40- 0
Shade and Shadows4'11...............80-10 ..

Color4-06......................... 20- 0 20- 0 20- 0

Hours of exercises and preparation: 500 -820+180 500-880+170 490 -850+140

REQUIRED SUMMER COURSE
Office Practice 4'21, 100 - 0

THIRD YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

App4ed Mechanics 2211, 2226........... 80-60 80-60
HodPerspective 4'14 ............... 20- 0 20- 0 20- 0
tectural History 4'42.............. 10-20 20-40 20-80

Building Construction4'80.. 20-10 ..
Constructe Design 1'810.......-0

Vesign 4'72 .................. 140- 140- 0 160- 0
Bupean Civilization and Art 4'46 ......... 80-40 80-40 80-40
Freehand Drawing 4-08................ 40- 0 40- 0 40- 0
Political Economy Ec31, 82,83........... 80-80 80-80 80-80

Hours of exercises and preparation: 480 -820+160 480-810+170 480 -880+100

FOURTH YEAR
Pirst Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Constructivu Design 4-82.................. 60- 0 40- 0
Resign4.78 .............. .............. 255- 0 27 - 0 80- 0

Urean Civilization and Art 447........80-40 80-40
lss 4'04. ................ 60-0 60-0 0

Phi ophyof Architecture 4'51. . ......... 10-10 10 -10 .. .
Professia Relations 4'22................ 10- 8 10- 8 10-10

Hours of exerclses and preparation; 480-45 8 8 480-425+ 55 480-480+ 80

17
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Architecture - COURSE IV
OPTION 2. Architectural Engineering*

First Year, Page 4. Description of Subjects of Instruction, Pages 49-130

SECOND YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

AppledMechanics2.20........... ......... ..... 80-60
AichitecturaIHistory4-41..............20-40 20-40 20--40
D 471..........100- 0 100- 0 140- 0
En and HstoryEH2.22,28.......... 80-50 30-50 80-50

Ea 2 ............... -60 80-60 30-60
Mi y Science E82,88............. 80- 0 80- 0 80- 0
Perspective412............................... 10-80
Phs 8'021 8022................... 40-50 40-50
SbadeandShadows4'11................ 0-10 ..

Hours of exercises and preparation: 490-280+210 490 -260+280 490 -280+210

TRD YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2-215 2.225, 2-285 ...... 30-60 80-60 80-60
rchitectural History 4'42................. 10-20 20-40 20-80

BuildingConstruction 480................ 20-10 ..
Colorand Acoustics 8,06................. 10-10
Electric W of Buildings 688................ 10-20
EuropeanCivltion and Art 4-46........80-40 30 -40 80-40
Materials 1'48............................. .. 20- 40
OfficePractice4-211..................80-- 0 .. .
Political Economy Ec31,82, 88............. 80-80 30-80 30-80
Professio Relations 4'22.............. 10- 8 10- 5 10- 10
Structu 1s 4.91.................... ... .98- 0 70- 0
Structural rin 4.90............... 40-
Structures 141............................. . .20-40 20 -4
Surveying 1.02......................80- 0

Hours of exercises and preparation: 480 -290+190 480 -245+285 480 -280+250

FOURTH YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Business and Patent Law GS4 ...... 80-30
Enginern Laboratory 2'607................ 10- 0
Buropean Civilisation and Art 4'47........ 80-40 50-40 80 40
Foundations 1'48..................... 10-15

Hdraulics 1'68.................--. . 20-40 . .
Mchanical pment ofBuil ,including
Steam and eat and Ventilation 2'57..... 40-40

Philosoph of Architecture 4'51............ 10-10 10- .
Sanitary ience and Public Health 7*56...... .... .... 20- 0
Structural Design (including Concrete) 4'92.. 16- 0 180- 0 150- 0
Structures 151........................... 40-80 80-100
Testing Materials Laboratory 2.87......... 80-10 ..
Tei Materials Laboratory (Concrete) 288 80-10 ..
Thesi .........................--- .-- ....... 90 0

Hours of exercises and preparation: 480-815+165 480 -290+190 480-870+110

*1.~~~

*Dention adopted by the Association of Collegate Scoos of Arcitecture, May1urc.
Architectural Engineering: " Essentially an. ee course, givin fundamental and

comprehensive in engineering and incl ung cient ation in Architecture
to put the student in with the ideals of the tect but with no attempt
to give him facility in A t Design."



COURSES- OF STUDY

Chemistry - COURSE V
First Year, Page 4. Description of Subjects of Instruction, Pages 40-130

SUMMER SESSION (FOLLOWING FIRST YEAR)
Qualitative Analyala 6'10, 210 -80

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

English and History B1H21, 2 l. 28. ......... 80-50 80-50 80-50
.............................. 40-40 40-40 40-40

Mantes M21.2.................... 80-60 80-60 .. .
r S ience M881, 82, 3 ............ 80- 0 30- 0 80-

, 8'022 8 ................ 40-50 40-50 40-50
Auntitative 5'121, 5'122, 5*18 ..... 110-20 110-20 110-25

Options
1. mineralogy 12'08 ...................... .... . . . 70-15
2. General Biology and Bacteriology 7'29......... . . .. 70- 15

Hours of exercises and preparation: 500-280+220 $00-280+220 500-820+180

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Chemical Literature 19.................. 80-45
Chemical Principles 15'85 Lecture........ 10-10 10-i6 i6--

Recitations............ 80-80 80-80 80-80
Laboratory............ 12-18 12-18 12-18

Gas A ysi581........................ 20- 10 ..
Metallography 15-41...........................40-20..
Organic Chemistry 1551...............40-80 40-80 30-25

c Chemistry Laboratory 5'561... .. 75- 0 120- 0 14- 0
Poltical Economy Bec81, 82, 88............. 80-80 80-80 80-80
Special Methods and Instruments 8.40 .... 80-20
Genera Study . ..................... 80-0 80-50 80-80

Hours of exercises and preparation: 480 -277+208 480-812+168 480 -817+168

19
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Chemistry - COURSE V - Continued

FOURTH YEAR

W-- - -- --- , - --- - T' -,;, - -- --- I I ---- --- .1 - - - - - ", -- RW

First Term Second Term Third Term
in Weeks 10 Weeks 10 Weeks

Chemical Principles II 5'67, Recitations ..... 30-50
UdaCh Laboratory ..... 10-10

sto 5'6- 0 .................. 20-20
9W C emt ' 198 ................. .. .. . . 0 80

Ad Chmisry1021 10'22,10'28..... 40-4 44- 20 20
In prgsnlc hefll.t........... 2D-20 20-20

R Dlent veloment In Science 5'94 . . . 10- 0 10- 0
R '90.................... 160-20
T h' . . . . . . . 150-20 200-'65'96. 20-10
General 8u y........................... .. .. 8 - 80 .

250+120 270+180 200+ s0

OptionalSubjects... 800 hours for the year
Hours of exercises and preparation: 1440 hours for the year

Students offering B ementary and Advanced French upon entrance will take German
as shown in the Course Scheme.

Students offering Elementary and Advanced German upon entrance will take Elemen-
French in the second year in lace of the German aaring in the Course Schedule.

T course will include Technical nch in the third peod.
Students offering Elementary French and Elementary German will, in the second year,

take Technical French the first term, and the last two terms take Intermediate German.
Ordnance R. 0. T. C. Students are expected to take as an elective 5'59b Chemistry of

Powder and Explosives in 1st term of the fourth year, unless they have aready had the
equivalent.

OPTIONAL SUBJECTS
Chemistry ofFoods525..........anyterm50 -10
Food Analysis 5'26..............any term 70-- 0
Optical Methods 529.. ... .. ..... any term 80 - 20
Testing of Oils 5-86..................any term 80- 0

First Term Second Term Third Term
Chem. of Powder

and Explos. 5'59b 80-80
Th .y. 8'8 304 Theoret. Phys. 8'23 80--0 Theoret. Phys. 8'23 80-60
El. lee. Usg. 640 80-40 Heat Meas. 8'12 40-15 Heat Meas. 8'11 0-40
Math e'486 M 0-GO Eloc. Ung. Lab. 6'85 80-40 Mathematics M89 30-60
Metlug 8141 40-40 Mathematics M50 30-GO netallur 3481 20-20
Bi 727 80-50 Mathematics M S 30-GO Metal. oF mmon Metals
Prox. . 0 9G-80 Metallurgy 8-42 80-30 8'49 20-20
Ind. Chem. Lab. Metal ofcommon Metals

10*51 90-20 8.49 20-20
Optical Crys. 12'21 50.-80

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

Graduate courses in Chemistry may be elected with the consent of the instructors in
charge of the several courses.



COURSES OF STUDY

Electrical Engineering - COURSE VI
First Year, Page 4. Decription of Subjects of tsstruction, Pages 4-180

SECOND YEAR

10eeks 1O eeks
lied M nIs 220......---...-- - --..~1e~gnerngrich~eaof600.... .. ....BgAfantory A228 ......... 80o-sao 8rundry 2,88 28.. . 80- 0

a 8n.. ...........................60- 0
Ath m ticsM2, 2.8................. 80-60 80-60echa "I B tinng Drawing2'10...... 60- 0

2, 1..... . . . 80-60 80-60
try on"eal, $2,88.. .......... 80- 0 80- 0yaos 8,0 , 8.28.........40-s 40-sme anden 0k2'87........ .... 8- 0

Hours of exercise and preparation: 500-280+220 500 -280+220

1Weel
80-60

50--70
80-o

80-60

40-50

600 210+20

REQUIED SUMMER COURSE
Surveying 1101,60-15

TBMR YEAR
Pirst Term
10 Week

nIs 1 2 ............... 80-60
. eof 6'01 .... 40-60

n eof 6'0 .... . ..
own lncipla of 60 8.....

70bo ..tor . ... 25-25
' try671 ...... . .

n.7..boratory 61 .
2 1 ....... 840- 60

O y...... ................. 80nmy c1,$$,88..... ... 8 - 0
....... ....... ........ .. .:.

Nors of exercises and preparation: 480-185+295

Second Term
10 Weeks
80-50

40-66

80-40

80-60

80-80

Third Trm
10 W 0

80-60

80-80

80-2 0

480-210+270 480-210+270

21
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Electrical Engineering - COURSE VI - Continued

FOURTH YEAR

Pirst Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Electrical, Engineering, Principles of 8-04 . 60-80
Eectrical Engineering, Princples of 6,05 .... ... ..... 60-%
Elctrical, Engineering, Principles of 608........... .. 60-80

Cal EnIni Laboratory 678...... 70-50
Ericglneerng Laboratory 674...... .. ..

boratory 2605............ 40-0
'65......................... 20-40

6enS ................................... 20- 0 190-'0
*P ~ Stdy ....... I... .o . o 80-8Pfessonal. Options ................... 80-80 80-60 80-60

Hours of exercises and preparation: 480 -220+260 480-280+250 480-810+170

OPTION IN ELECTRICAL COMMUNICATION
Students who wish to particularly follow the theory and practice underlying electrical

communication may embrace the following option upon approval of the Head of the
D rtmentyear substitute Electrical Communication I 6'80, 681, 6'32 forlHeat Engi-
ne g 0, 251 and 2', bt take Heat E ee 2'0, ioal in third term.

In furth year subtiute Eectrical CommunctinII (Eectron Theory 8'211 and
Elcrn A aratu 8'21) for Hda l '65, and substitute Electrical Communication

Laoa oryI88 for EnieLbratory 2'605 Electrical Communication III 6'28 to be
tknas a poesonal oton for three terms ofourth year.

Tetei, 190 hours in the third term of fourth year, is likewise to be devoted to an
electrical communication problem.



COURSES OP STUDY 28

Electrical Engineering - COURSE VI-A (Co-operative Course)
Description of Subjects of Instruction, Pages 49-180

In preparaton for this curriculum studens ust have successfully completed the
first year of the undergraduate Electrical Engine g course (Course VII at the Institute,
or the equivalent.

GROUP A
SECOND YEAR

Pirt
10 ~

AT M. I. T. - Both Options
pedMechnics 33.8..................

1,2............ 80
a .Dra -rwing a1 .................... 60
amatics M 2................. 0
Mecha-nical RusineergDing ng2.10. 60~ 01.................... 8
ltry enc 81,8..............80

s 0 &1, 8'02 ... .................. 40

AT GENERAL ELECTRIC WORKS
Option 1

Electrical BngIee7A, Price of 6101.
English: Effectve peWn tin.

on Manufa g Mekos.. . .. .
Machi=eShop Training Room, Assembling

and ng .........................

AT EDISON PLANTS - Option S
Electrical Engineering. Principles of 6'101...

RIl gineerin Office or Maintenance
of Lin Departmet .................

Ti Second n

40-80
-80 80-80
-0
-60 30-60
- 0
-60 80-60
- 0 80- 0
-50 40-50

GROUP B

SECOND YEAR

Pirst Term
AT M. L T. 10 Weeks

_g[:V M i ................... .
Ingering Lboratory 6'69..........

Elecricl ~ P~c~le of6'00.... .....
isand ,32 . 30-50

M Dra 1................60-0
Mathemas MP 2 ............ ,... 80-60

th2'10 ...... 60-0Mechnica 90sing Drawing so060 0
.. a .01.................. 80-60

MlltarySc.enceMS1,82,88............. 80-- 0
Physics 8*021,8'023,8'028............... 40-80

Second Term
10 Weeks
40-80

80-50

80-60
80- 0
40-50

Third Term
Mar. 19-

.0-40

.0 40
to0- 0

Daily

20-40
48 hours
per week

Third Term
10 Weeks

50-40
0-70

80-60

40-80

Ww"
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COURSE VI-A - Continued

GROUP A
THIRD YEAR

8 ~nTerm., Pirst
AT I. - J 26- Oct

Ot . Dec

106. OR 50-70 40-

-.7-40 a

ad l' t ... h2... -80 so
18.... SO-60 8o

ne888 ..... 80- 0
p 0r",28.... ........ 4o-5o ..

al n 2 2-s .. .. 30-
Po ao Ecnm ci 8 .. .. 80-

AT GIW OB EL C

,OK-Oto I$

POtical Engineering Prin.
.. . . 1

~~ Drafting.

AT EDISON PLANT8 -
-Option
Enugineering, Prin.

Offc... Engineering

O . ........... .. . - -.

Vacation e b 1 emem 28.
n Apr 9- incuve

Term Second Term Thir Term
. 2- Dec. 20- ar. 19-

.16 Mar. 17 June 2

-60

-60

-60

-60
-8o0

40-60

.. .. go
08

80-60
80-80

20-40
-so-0

20-40

20-40

10- 0
. hours per week

2.-40

48 hours per week

tt



COURSES OF STUDY

COURSE VI-A - Continued

GROUP B
THIRD YEAR

Summer Term First Term Second Term Third Term
une 28- Oct. 2- Jn.2- Mar. 19-
ept. 80 Dec. 28 Ma~r. 10 June 23

AT C#3N'RAL WLCTICWR -Option I

n X bllng 48 hours

Armaue indngDrafing
ann.....per week

ou tandardisaton,
Laboratory and Meter
Testing .................

Leueon Manufacturing 0
ethods ............ 10- 0

Electa 'lcl IzeoDi
CuMach, an l.Cr)__
'111. 6'112, ....... 20-40

E hE8la, E81b....... 20-40
G rStudy................

AT EDISON PLANTS-
Option 2

Electrical Engineern offices
or Maintenance o Lines 48 hours
D t..... ... per week

Steam U tl- and; Eltec-.pe
I f at onsorElec-

GenerationSalesand
y Departments ..... ..

lcRICa Enineering Prin.
of 6'111, 6112, 6'11..... 20 -40

AT M. L T. - Both Options
Electrical Engineering (Alt.

)6E021.... ....... ...
Mechanics 2'213.........
Economy Hal .........

Heat Ungineern 210 .....

etrical Engineering Lab-
oratory6'7 ............ . .

June 1june 25 inclusive
Vacation D r anuary 1 inclusive

March 11-Ma 18 inclusive

i8hois
per week .

48 hours
per week

10- 0 .. .. 10- 0

20-40 20-40
20-40 ... .

.20-40

48 hours
per week

48 hours
per week

20-40 .. .. 20-40

40-60
80-60
30-80
30-60
30-60

60

25
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COURSE VI-A - Continued

GROUP A

FOURTH YEAR

Summer Term First Term Second Term Third Term
un26- Oct. 2- Jan. 2- Mar. 19-

. 9 Dec. 28 Mar 10 June 28
AT M. . T.

Electrical EB1jineering, Pm.L
of 1 ' "- ....... 60-80

Electc ~Engineering Lab.
'7 68...............50

Heat 2'82. 80-60
Stationary Struc urea 1'44.. 80-50

sychology....... 80-80
Snom 8 80-80

Hydra'i 165...............
Testing Materials Lab. 2'86.....
Electron Theory 8'211 (Op-

t'on 1).
GeneralStudy(Option'2)...

AT GENERAL ELECTRIC
WORKS - Option 1

Electrical Engineering, Prin.
of 6'142, 6'11..........

Designing, Meter Testig
Motor Transformer a4
Turbine Testing.. ......... .. P

Lectures in Manufacturing
Methods.............. .. ..

General Study................

AT EDIBON PLANTS-
Option 2

Electrical E n Prin.
of 'i142, 61 1...........

Steam Generation and Elec-
trical Installations or Elec-
trical Generation Sales and p

Stan t on. t o and
Research.........

September I-October 1, inclusive
Vacation December nuary inclusIve

March 11-M 18, inuve

20-40

8 hours
or week

10- 0
20-40

20-40

48 hours
Per week

60-80

50

40-80
40-80
20-20

20-40
30-80

20-40

48 hours
per week

10- 0
20-40

20-40

48 hours
per week
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COURSE VI-A -Continued

GROUP B

FOURTH YEAR

Summer Term Pirst Term Second Term Third Term
r 26- Oct. 2- Dec. 26- Mar. 19-pt. 80 Dec. 16 Mar. 17 June 2

AT tW RAL CTRIC

Electrical Engneein, Prin.
of8181,.142.......... 20-40 . .. 20-40

............. 20-40 ..eim Study... ti, ...... .... .20-i
L Vure on Manuxcturln10gD tlods. 10-0 .. 10-0

D , D ,Meter
,Trans-

formner and Turbine Tet. 48 hours 48 hours
ng................. per week .. .. per week

A' EDISON PLANTS-
Option S
Engineering = ! , .Prin.20 420 0l 6-14... 20-40 .. .. 20-40

Stem Generation and Elec.
t cal Installations or Elec-

cal Generation Sales and 48 hours 48 hours
Spply Department...... per week .. .. per week

AT M.I. T.- Both Options

Currn Mach an1ra
mission) 614 6'0.... 60-80 60-80Electrical E e lLab.
6'77 678. 50 50

11,1f80-60 ..y 08..
Po 8$0-80 .

tio trvatures 1'44...... 80-50 ..EI ="Lab. 2,606..... ........ 40-80Hy uhcs 165.................. . . 40-80Testing Materials Lab.286. ... ... .. .. 20-20Electron Apparatus 8212
(option 1)............... . .. 40-20

Study Optlon 1- 80-
8 n ...u..O..o80-80 .. .. 80-December 17-December 25, inclusive

Vacation June $-June Inclusive
IRecess April 1-inclusive
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COURSE VI-A - Continued

GROUP A

FIFTH YEAR

Summer Term First Term Second Term Third Term
Jue26- Oct. 2~ Jan.2- Mar. 19-

. 9 Dec. 28 17 June 4
AT M. L. T.--Both Options Ot2 1 aL- Mr 9
Electrical E ei g

Voltage TranI 68 60-80
Electria Engineering .
6*78....... I............ 50

Electron paratus 8'212
.Optonl1....f . 40-0.

TesOn Materials Lab. 2,86. 20-20 .

Hda -65........... 40-80
Engineering Lab. 2605..... 40-80
Gezira Study (Option 2g 80-80 .

Electrical Engineering, v.
Course ................. 60-80

BusinessLawandr. .. .. 40-80
Graduate Courses and Re-

search...................... .. .. 860 860

AT GENERAL ELECTRIC
WORKS - Option 1

Engineering and Research
Asuignments at Lynn, 44 hours
Schenectady or Pittsfield........per week .

Electrical Engineeing, Adv.
Course................... . 80-60

Lectures on Manufacturing
Methods............... ..... 10- 0
AT EDISON PLANTS -

Option S
Electrical Engineering, Adv.

Course ........ 0-60
Standardization and .Re-.44 hours

search Laboratories...... per week .
September -October 1, inclive

Vacation December -anuary 1, inclusive
Recess April121, Inclusive

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

additional (optional) summer term of Engineering and Research work with the General
Electric company.

WN
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COURSE VI-A- Continued

GROUP B

FIFTH YEAR

Summer Term First Term Second Term Third Term
June 25- Oct. 2- Dec. 26- M. 1-

AT ERAL ELECTRIC Sept. 80 Dec. 16 Mar. 17 une 4

S - Option 1
E 1ca Engineering P.. . 20 4

Electrical Engineering, Adv.
6'162............. .. .. 80-60

General ........... 20-40 .. .. ..
Lectures on anufacturing

Methods..... .... 10- 0 .. .. 10- 0
Motor, Transformer and

Turbine Testing......... 48 hours

Engineering and Research per week
Assignments at Lynn, 44 hours
Schenectady or Pittsfield. .... .. .. per week

AT EDISON PLANTS - Option 2
Electrical Engineering, Prin.

of............. ... 20-40 .. ..
Electrical Engineering, Adv.

Course...... .... 80-60
Standardization an 44hours 44hours

search Laboratories ...... per week .. .. per week

AT M. L T.- Both Options
Electrical Engineering, Prin.

of 6-05. .................. ...... 60-80
Graduate Study and Research .. 860 .. . . 860
Business Law and ..... . 40-60

Jue ne 26, inclusive
Vacation ecember 17-December 25, inclusive

Recess April 19-21, inclusive
The p ed course is here completed with the conferring of the Master's Degree at

Commencement Exercises of the Institute in June.
For those students of Option 1 who desire it, opportunity will be afforded to spend an

additional (optional) summer term of Engineering and Research Work with the General
Electric Company.
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Biology and Public Health - COURSE VII

OPTION 1. Public Health
Pirst Year, Page 4. Description of Subjects of Instruction, Pages 49-180

SUMMER SESSION (FOLLOWING FIRST YEAR)
Qualitative Analysis 8*10, 110 -20

Quantitative Analysis 8'121, 110 - 20

SECOND YEAR
First Term Second Term ThirdTerm
10 Weeks 10 Weeks 10 eeks

Account E ..................... 40-50 ..
Biology, ner17'01.................... ...... 0- . .
Bota .04 ............................. 8 - 8 80
Buls and HistoryEHH2l, 22, 23 .......... 830 -50 30 -50 80 -50

. ................. - 30-80 0o- so 30 -30
=ticesM2122.................... 80-60 80-60

Military Science lS81,32,88............. 80- 0 30- 0 80- 0
Orga'uc Chemistry 5-50................80-80 .
Phyics 8'021,8022 8'023.............. 40-50 40-50 40-50

calconomy 22, Ec28............ ..... 80-30 30-30
Zoology 705.......... . ............... . .. ... .. 50-80

Hours of exercises and preparation: 500 -230+270 500-250+250 500 -280+220

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Anatomy and Histology 7'10 .............. 100 - 50 80 -40 60 - 80
Bacteriology 7-80................ 90 - 50 80 -40
Biochemistry 7'21............... .. 80- 60 80-60
Chemistry of Foods 525...................... .. .. 100 -80
Phyaiology 7'20.......................... .. 6... 50-50 60-80
Sanitar Science and Public Health 7'6 .0-80
Wae upplies 5-20..................... 40 - 10
GeneralStudy............................... .. .. 80-

Hours of exercises and preparation: 480 -310+170 480 -290+190 480-280+200

FOURTH YEAR (For 1922-1928)
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

B iohemistry 727....................... 80-50
Biological Coloquium 780............... 10-10 10-10 10-10

nnrlal H 7'53.................... .. 60-60
ndustrial 7icrobi'logy 786............... 60-20 ..

Infection and Immunity 750.............. 40-40 ..
Microsc y of Waters 7-06.................... .. .. 20-20
Municipal Sanitation 7'64................. .... 60-50 . .
Paraitology 7'07................. .... .... 30-60
Personal n'22............... 80-0 .. .. . ..
Problems Practice in Public Health 7-54 .. .. :: . 40 -70
Public Health Laboratory Methods 7'88.. ... .. .. 60 - 20 60 -20
Theoretical Bilm 7'03.................. 80-50 .. ..

Stal statistics7 ........................ 80-50
sueraiStudy............................. .. .. 30-80

Thesis.................................60 170

Hours of exercises and preparation: 480-230+250 480-280+200 480.-880+150
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Biology and Public Health - COURSE VH -- Continued
OPTION 2. Industria Biology. (*Fisheries Engineering)

First Year, Page 4. Description of Subjects of Instruction, Pages 49-10

SUMMER SESSION (FOLLOWING FIRST YEARI
Qualitative Analysis 510, 110- 20

Quantitative Analysis 5121, 110 - 20

SECOND YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Accounting Ec50..................... .... ..... ...... 40-50
Biology Genera17.01.......................... 60- . .
B y 704 ............................ 70- 80
English and HistoryEH21 22,28..........80-50 30-50 30-50

Fisheries 16............. 10-20
J1,n ; ..s2,22.................... 80-60 - 0-60

eohanism2'02........................ 30-60 .. .. .. ..
ilitaryScience MS 81, 32, 33............ 30- 0 30- 0 so- 0

"sOceanogaphy 740....................... .. 30-80
nic Chemistry 550............. ... 30-80

Ph *8'021,8*022 8'023............... 40-50 40-50 40-80
P ical Economy Ec22, ..... . .... 80-0 30-80
Zoology 705............... ............ .... .. .... 50-30

Hours of exercises and preparation: 500 -220+280 500 -250+250 500 -270+280

THIRD YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

tApplied Ichthyplogy 7'18 ................ 70-30 90-50 60-25
Bacteriology 7,P ....................... 100-50 70-40
Business Management Ec 70................ .. .... 80-45
Chemistry of Foods 5'25.............. .. 100-40
tish Cuture 7'17................ . 20-40

eat I neering2'50, 251............... 30-60 30-60
Industri Organization Ec56. Ec57......... 30-60 30-60
*Navigation 1'15........................ ...... .... 20-40
Sanitary Science and Public Health 7'56.. . ....... . . . . .80.-. 80

tatiscs Ec65.................................... 80-20 .
Water Supplies 520 ................ ... 40-10 ..

Hours of exercises and preparation: 480-270+210 480 -250+280 480 -260+220

FOURTH YEAR (Beginning 1922-1928)
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Biological Colloquium 7-80 ................ 10- 10 10- 10 10- 10
Business Management Ec7l, 72, 73 ......... 30-60 30-60 20-25
BusinessLaw Ec6O....................... 20-40 20-40 20-40
Cost Accounting Ec5l.................... .... 40-70
Heat Engineeriig 2'451...................20-0
Microsco of aters 7'06.................... .. .. 20-20
Personal ygene 722................... 0-0
Plant on 7-67............ ... . 10-10
Refrigeration 2'759............... ........ .......... 20-20

echnlo ish Products 737...... 80-40 80-40 60-45
Theoreti iology7'3................l.. 80-50
Thesis. I........i........................ . .. 60 170

Hours of exercises and preparation: 480-220+260 480 -250+230 480 -320+160
*This option as scheduled is a preparation for Industrial and Engineering work in the

Fisheries Industry. By electing suitable substitutes for the courses marked ** and by
varying somewhat the special courses which are marked t students ma obtain a prep-
amtion for work In other lines of Industrial Biology as applied to fo production ad
conservation.
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Physics - COURSE VM
Irt Year, Page 4. Description of Subjects of Instruction, Pages 49-180

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Apped Mechanics 2'20.................. .. .. .. .. 30-60
. and History EH21, 22, 28.......... 30--50 36-50 30-50
M aeatics M21, 22,28................. 30-60 80-60 80-60canim2'02....................... 80-60

Military Science M881 82, 88............ s0- 0 80-0 80- 0
P Ical instruments 8-0 .................. . .... 40-20

Ph as Literature . .............. ........ 20.-40 20-40
Physics 8 '02 , 8022, 8'023 ............ 40- 40-50 40-50

A naysi 5'10............... 100-20
.Analysis 5121 ..................... 140-10 .

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

THIRD YEAR

Pirst Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Apled Mechanics 2'211.................. 80-60
sctrical Engineeing, Elem.of 6'41 642... 80-45 0-45ectrical Bs jneeing Laboratory 6' .......... 80 - 45

Bectricity 8 .............................. 5040 56-46Heat Mesurements811... .. 50-40
tie8and Laboratory 8'17, 818.0-60 60 -80

81to ..1....................60-30
Pollt Enomy Ec81, 82,8........... 80-80 80-80 80-0
TecEal ElectrPI Meaurements 690 .... 0 - 45
Theoretical Physics 8'281, 8.282, 8'233 ...... 80 - 60 30 - 60 80-60
General Study.................................. 80--80

Hours of exercises and preparation: 480 -210+270 480 -200+280 480 -250+280

FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Electrochemistry, Principle of 880 ...... .. 40 - 70 80 - 60 s0 - 60
mathematics M86, 87, 88............ . 3060 o-60 30 -60
Metallo.aphy I 541...................... ..... .. 40 -20Organic Chemistry 50........03
GeneralStudy...................... 80- s 0-030 0-30

180+190 90+150 130+170he s . .... ......................... 80 110 120
................................ 130 180 60

Hours of exercises and preparation: 480 480 480
German or ren Heat Egineering, Aeronautics, Chemical En eeri Industrial

Chemistry, c pemist ryaora y Advanced Mathematics, Theoretical Physics,Exermeta Ph~,OtclCytlorphy 12,21.
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General Science - COURSE IX-A
FIrst Year Page 4. Description of Subjects of Instruction, Pages 49-180

Summer Session (Optionsl)
FOLLOWING FIRST YEAR

Qualitative Analysis 5,10, 110 -20
(Students taking this course In the Summer Session will take Quantitative Analysis

1181 In First Term of Second Year.)

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Bling, General, and Bacterioloy 7'29..... 70-60
Bug and History BH21, 22, ........... 0 30- 50 0-50

. . . .............................. 40 -40 40 - 40 40 -40
80 60tcs M21. -60 30 -6

Mt 2cience1288,82,............ 80- 0 80- 0 80- 0
Phy 028.022, 8'02.............. 40 -50 40 -50 40 -50
Qu'..tative.Anal.. ... 110 -20
quantitative Analysis 8'121............... .... 120-10

Hours of exercises and preparation: 500-280+220 500-20+210 500.-2404-20

TRWD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weks

Astronomy 0866 ........................ 0.. ... 8 80 .
y 12'19...................... ........ 20-20

urem e..... ...... 40-0 .0 . .
nic Chemical Laboratory 5'562........ ... 60- 0

ganic Chemistry 50 ................... 30-30 ..
Orgpic Evolution GS64................. ..... .. .. 80-30
Phycal Instruments 809...................... .. . . 40-20
Political Ecc12i,288..... . 80-80 30-80 80-80
Theo icaP c'8. ............... 30-60 80-60 80-60
Pr ofssonal lective....................90 150 110

Hours of exercises and preparation: 480 480 480

FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Major Professional Elective ............... 90 90
Professional Elective and Thesis............ 80 380 330
GeneralStudy..................,....... 30-80 30-80 80-80

Hours of exercises and preparation: 480 480 480

The of elective courses should be as far as practicable, laid out at the beginning
of the uior year in consultation with the professor n charge of Course IX.

88
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General Engineering - COURSE IX-B
First Year, Page 4. Description of Subjects of Instruction, Pages 49-180

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

ad Mechanics 2-20................ 30-60
onomy 112 .... ...
ngihand History jHifl liffi.,Eh2.: i -. 80-50 so0-so
n 2'881,.......................... 40- 0

M r an 2'12 .................... .. . 80 0 8 - 0
h ra nd phical Draw. 1'19 .. .. .. .. - 0

sM2, 2 . ............ 80-60 30-60 30-60
nical B u Drawing 2-10.... 60-0 ..

echanism2' ................... 80- 0 ... .. ..
M11 1ScienceM81.32,88............ 80- 0 80- 0 30- 0

802 , 8-022, 8'023.............. 40-50 40-0 40 -0
met 1.11.............. 10-20

Surveying a Plotti 1'00 .............. .. .80-60 80- 0
Vise Bench and Mahe Tool Work 2'95... .s.o..30- 0 80- 0

Hours of exercises and preparation: 800-270+280 500 -250+250 500-280+220
Optional Summer School In Surveying, Mechanical, Electrical or Chemical Subjects

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Aplied Mechanics 221 2 '22 ...... ....... 80-60 30-60
Electrical Eng0, lements of 6-41, 6'42 80-60 30-60
Electrical Engineering Laboratory 6'85... ... ... .. .. 30.-.40

Het ngnerig 4, 2'42 .............. 80-60 30-60 .. .
e 2'41,2'48.............. 20-10 20-10

Hydraulics1-64......................... . .0- 50
Miaterials of Engineering 2,302, 2-303 ............. 20-20 20-20
Politicl Economy Ec 82,3 8........... 30- 0 0-80 20-80
Structures 1'40............... ........... .. ... .. 40-80
General 8tudy....................... 0 0 .80
Options.....................60so10

Hours of exercises and preparation: 480.230+250 480-240+240 480-260+220

FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Uurn.eL.,atogi 9-60s 4n - 20 . .
Hetac~reets 8,11................ 40 -20

fMathematicfhl Laboratory M54, M55......... .... 20 -0
et Materi Laboratory 2851, 2852. .. 20 - 10 20 - 10

t0 n (a . .or) ...... 90 90
Professional s Mor) and Thesis..... 180 240 270
General Study........................... 80-0 30-30 30- 0

Hours of exercises and preparation: 480 480 450

*The r of elective courses should be as far as practicable laid out at the beginning
of the r year in consultation with the professor in charge of Course IX
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Mathematics - COURSE IX-C
First Year, Page 4. Description of Subjects of Instruction, Pages 49-180

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Englsand History EH21,22 l,2.......... 80-50 80-50 30-50
................... 40 -40 40 -40 40 -40

20-60 80 -60 30-60
cience l8, 82, 88.. .......... so- 0 s0- 0 so- 0

8'021, 8'022,8'028. . ............. 40-5 40 - 0 4 0O
Addtional work in Mathematics and Electives in Science or Engineer jects

appro:d by the Denartment of Mathematics, may be chosen to complete the required
numbe of hours for the year.

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Calculus, Adv. M36, 87, 38 ................ 30-60 30-60 30-60
*Mathematical Electives ................ 0 - 60 80-60 80-60
Political Ec8l, 32, 83 ........... 80-30 80-80 30-80
Theoretical Phyis 8'231, 8-232, 8*288.. . - 60 30- 60 30-60
*Blectives in Science, Engineering and General

Studies ............................... 450 hours

FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Aeronatics, Theoretical M48.............. 80-60 30-60 80-60
t uare and Probability M26 ........ 20-20

MathematicalLaboratory M54, M5. .... . .. 20-40 20 - 40
GeneralStudy........................... 80-80 80-80 80-80

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

'The program of elective courses should be as far as practicable laid out at the beginning
of the junior year in consultation with the professor in charge of Course IX.
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Chemical Engineering - COURSE X
FIrst Year, Page 4. Description of Subjects of Instruction, Pages 4.-180

SUMMER SESSION (Fol1owing Pirt Year)
Qualitative Analysis '10, 210 -0

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Engls and History EH21, 22, 28.......... 80-50 80 - 50 30-50
,............................. 40-60 40-60 40-60
t ticsM21,22................. 30-60 30-60

echanism 2'02................. ........ .. ... .. 80-60
Military Science M831, 82.3..... .... 30- 0 30- 0 80- 0
Physics 8'021 8'022, 8028.............. 40-50 40-50 40-50

Pblae of tibe Chemical Etnilneer 10, 11 10- 0
atitative Analysis '121 '122, .1. 80-20 90-20 90-20

Hours of exercises and preparation: 500 -260+240 500 -260+240 800 -260+240

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Aoll0Mechanic2'..................... .. S.. . 00
,Principles 18661 Lecture ........ 10-10 i-i6 10 10

Laboratory..... 12-18 12-18 12-18
Recitation ...... 30-80 80-80 30-s0

Electcal Engineeri , Elements of 6'41.. . 80-40
Heat rngneerng 246, 247, 2 .48'....... 6-6 80-20
Industra Chemlt' 10,21, 1&22, 10,28..40-40 40-40 20-20

1nic -1................. 40-80 40-80 80-20
Oa cal Laboratory 661........ 70- 0 70- 0

Political Economy Ec8l, Ec82, Ec3 ....... 80-80 80-80 30 - i0

Hours of exercises and preparation: 480 -282+218 480 -262+218 480 -222+28
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Chemical Engineering - COURSE X - Continued

FOURTH YEAR

First Term
10 Weeks

chanis 21 22............ 80-60
athematics 84 ............. 30-60

c Engineering 10'81, 1082, 10'88.... 80-40
ng Elements of 6'42..... 80-40

Bc nee ng Laboratory 88. 80-40
2'606,2812....... 40-20

...d.............. 30- 0
8~08.

2'97................. ....
R 1 s Laboratory 286.............

rtndMemoirs 1015...............
ad .. .. .. . . . . . . . . . . . . . . .

isBench and Machine Tool Work 2-95... .....
e rs a p4t2d.+ 0.........................

Hours of exercises and preparation: 480..220+260

Second Term
10 Weeks
80-60

80-40

i6-ii6
20-4

3.- 0

70o- 20

80-40

480-278+205

Third Term
10 Weeks

..-..

. . . .

80- 40

80 -45
80- 0
20-10
50-80

185- 0

480-325+155

Students who offer no German upon entrance will take German L12 as the language
requirement shown in the course scheme. Those offering elementary German, but not
intermediate, will take L22.

Students offering Intermediate German upon entrance will take elementary French L87
and technical German L87 as the language reurement in the course scheme.

Students desiring to enter X-A must Indicat the intention not later than the end of
the first term of the fourth year.

*Forty pr cent of class will take course as scheduled. Remainder will take Industrial
Chemical Laboratory 10-51 in the first and Applied Mathematics M41 in the second term.

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

First Term
10 Weeks

Anslytcat Chemistry 5'14...........
Aqplld Mechanics 2121 2'22.......8-0
Applied Mathematics M 41.... ......... 80-60

Chemical Engineering 1081, 10'32, 10.. .... 30-40
Electri neering, Elements of 642..... 0- 40
Ele a Engieing Laboratory6-85...... 80-40
Pn.ineeln( t!ory2'60.2'612......... 40-20

.. .................... 30- 0
Industrial Chemical Laboratory 10'51..........

Inrgnic Chemistry -05....................
Test Materials Laboratory288.............

Thes port and Memoirs 10'16..............
.. . .. . . ...e. . . .. . .... ..

y...........................

Hours of exercises and preparation: 480 -220+20

Second Term
10 Weeks

70-20
80-48

20-10

480-270+205 4

Third Term
10 Weeks
80-18

20-10
80-40
90
80-80

480-810+170
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Chemical Engineering -Continued

Chemical Engineering Practice - COURSE X-B
Students desiring to take the work of the School of Chemical Engineeri Practice as

und uatesmay p permissionat the end of the third year of the reger course X.
If a td, they will s tute for the fourth year work the program shown below:

SUMMER SESSION (Following Third Year)

Chemical Engineering 14..................... .................. 25-60
Industrial Chemical Lboratory 1051................... 65- so
General Study ............................................. 0-30

FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

App ed Mathematics M41 ........... 80-60
ApidMcanics 2'211.................80--60

Cheicl ngieein I 08..........40-85 School of Chemical
lectrical Bigineering, Elements of 642. 80-40 Engineerng Practice

Inorganic Cemstry '05 ................ 80-45
tudies........ ..........

ool of Chemical Engineering Practice and
Thesis................................ 528 528

Hours of exercise and preparation: 480 -190+290 528 528
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Sanitary Engineering - COURSE XI
First You, Page 4. Description of Subjects of Instruction, Pages 43-180

SECOND YEAR
First Term
10 Weeks

Applied Mechanics 2'20.......................
stronomy 1-12..... .............. .. ..

English and History EH21, 22, 23..........30-50
Map Reading and Topograp l Draw. 1'19
Maetics M21, 22, 23................. 30-O
Mechanism 2'02......................... 80-45
Military Science MS31, 2, 83............. 30- 0
Physics 8-021, 8'022,8023. ............... 40-50

uliative Analysis 6l.10................. 120-15
uantitative Anlysis '121, 5'121..............

- and Plotting 100............... ....

Hours of exercises and preparation: 500-280+220

Second Term
10 Weeks

30-50

40-50
.. .. 6

30-60
30-0

600 -240+260

39

Third Term
10 Weeks
30-60

30-50
30- 0
30-60

30- 06
40 - 50

50 - 10
30- 0

500 -270+230

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographic Surveying 1'08 ................................ 100 hours
Hydro aphlc Surveyig 160........................................75 hours

P'0 ... ............................................... 100 hours
Railroad Fieldwork 120............................................... 80 hours

THIRD YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2'21, 2'221, 2'221 ....... 30 - 60 20 - 30 20 - 80
Bacteiolo Elementsof7'31............. .. 5.. . 0-10
Biology, er'ents of 7.02................. 30-10 .

12301, 12'311, 12'321............. 30-20 40-25 80-80
9nd09ria Water Analysis &21............. ..... .30- 0
Materials 143 .............................. ..... . . 20-40
Organic Chemical Laboratory 5'562. . ...... .. 0 - 0
Organic Chemistry 6'50 ................... 30 - 30
PoliticalEconomy Ec3, 82, 33............. 30 -30 30-30 30-30
Railwy D ' 1-23 ................... 60- 0 50 - 0
Rilwayand H wl Engineerng 121 .... 20 - 40 20-25
Roads and Pavements 1-30 ....... . ............. .. ... .20-20
Structures l'41.. . ..- 20 - 40
Testin Mtal Laboratory2'. ~.. . .... .. .. .. . .0- . 20-410Testiing 20- 10
General Study...........................30- 30-j30 30 -30

Hours of exercises and preparation:I 480-260+220 480 -290+190 480 -250+280

FOURTH YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Bacteriology of Water and Sewage 7'32..... s.... .0 - 10
Engineering and Hydraulic Lab. 264....... .. .. 30
Heat En gei 2 46,2'47, 2'48..........80.-60 30-60 30-80
Hydraulics and Sanitary Design 180....... .. .. 20- 0 60- 0
Hydraulcs 1'62.......................... 40-80

croscoyof Waters 7'06.................... .2
Sanitary i and Public Health 7'6. 20- 0
Sanitary E r-77................. 20-40 20-40 40-80
Structural De 'igU .................... . 40- 0 20- 0
Structures1-50.........,................ 40-80 80-100
VitalStatistics7'58..,................... 20-20 ..
Water Supply and Wastes Disposal 5-22..... 30 - 20
Thesis..................... ................. 20-- 0 1-)
General Study........................... ..... 30-30

Hours of exercises and preparation: 480 -180+300 480.240+240 480 .. 320+160
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Geology and Geological Engineering - COURSE IM
First Year, Pag 4. Description of Subjects of Iustruction, Pages 49-10

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Englsh and History EH21, 22,23.......... 80-50 30-50 80-50
hematics M21 23 ................. 30-60 80-60 30-60

Mltarjr Science MSi 82,38............ 80- 0 80- 0 80- 0
minera y12'01, 12'02, 12'02............ 60- 10 60-10 60-20
Physics 8021, 8'022, 8023. ............. 40-50 40-50 40-50
0uatative Analysis 5'10. . .. *.*...........120 -20
Quantitative Analysis 5'121, 5-122.......... ........ 120 -20 10 -20

Hours of exercises and preparation: 500-310+190 500-810+190 500+800 -200

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Geology 12-80, 12'81 12'32 ..... 50-40 30-30 40-80
Geology Economic 12'40 .. . ...... 50-60
LAn e............................... 40- 40
Ore D Ing 3'21....................... 40-80
Paleontology 12'51 ... ................. 0-40 30-40
Petrogra y 12.15......................... 50-O 60-20 40-0
Political Economy E-c31, 32, 33 ....... 0 3 0 0 8
Thermochemistry and Chemical Eq3030li-80iu-8

518 40-30
*Professiona10ptions.................... 90-10 80-30 .. ._

Hours of exercises and preparation: 480 -290+190 480-260+220 480 -230+250

REQUIRED SUMMER COURSES
Survying '08 ........................................................ 240 hour
Underground Surveying 1'04............................................ 120 hour

FOURTH YEAR (For 1922-1928 only)

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Apled conomicGeology'12'42........... ...... .... . 20-20
Economic Geology 12'40, 12'41........ . . 50- 60-80
Geological Seminar 12'62.................. 80-60 30-60

urve 12-841................. 80-0
d1'........... 40-20 ..

901ytorical 1250............... 40-30
d Professional Option ............ 260 240 240

Genel:udy .......................... .. 80-30

Hours of exercises and preparation: 480 -870+110 480 -350+180 480-400+ 80

*Professional Options may be chosen In Metallurgy, Mining, Physiography, Palo-
ontology. Advanced Mineralogy or Petrology, Geology of Coal and Petroleum, etc.
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Geology and Geological Engineering - COURSE XI
Continued

FOURTH YEAR (Effective October 1928)

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

d Economic Geology 12'42........... ..... 20-20
UeEomic e 12'41.............. 60-0 .. .. . ..

E ne 1 12.47................ 20-20
P idG.1 12.8 ..................... 40-20 ..
Geological ninar 12'62.................. 80-60
Geological Srveying 12341............... . . .. 80-40
Geoloy of Clay, Cement and Building Stones

12. ............................. .. ....... .. 20-20
of ooaland Petroleum 12-44. 0-0 ..

gito1al Geology 12.50................. 40-80 ..
drology 12'61................... 20-20

Meaurgy 3.41...................... 40-0 .. 20-20
Pelorpy12.60 .................. ,... ... 800...

on ofOilLands12-441............. .20-20
General Study.................... 80-.30
Thesis................... ... ........ . 80 120
Professional Option.................... .. 110 160

Hours of exercises and preparation: 480 -260+220 480 -820+160 480-400+80
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Naval Architecture and Marine Engineering - COURSE XII
Firt Year, Page 4. Description of Subjects of Instruction, Pages 49-180

SECOND YEAR

Term Second Term Third Term
10 Wes 10 Weeks 10 Weeks

Applied Mechanics 2'20............................. -60
English and History EH21, 22, 23 ......... 30-50 80-50 80-50
Poiging2'80 ......... ................... . 60- 0
FoUndry 282........................... 60- 0 . .. .. ..
Machine Drawing 2-12...................... 60- 0
Mathematcs M21, 22, 23 ............. .30-60 80-60
Mechanical Engineeg Drawing 2'10.. -. 60 0 . .. .
Mechanism 200, 201.................... 0-60 80-60
Military Science M831, 32,8............. 30- 0 80- 0 80- 0

h 8021,8'022,8'02............... 40-50 40-50 40-50
8Ip Construction 1381...................... ....... 20-20
Ship Drawing 18'41................................ 60- 0
Surveying Instruments 1'01.............. .. 20- 0

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

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2'21, 2'22, 2'281 ........ 30-60 30 - 60 30-60
Engineering Laborator 2'608........... ..... .. .. 40-20

]Ret ngnerig ?,y 242.........50 - 60 so0-60
Heat Engineering{ -............ 20 -20
Machine Tool Work 288, 2'90................. 40- -
NavalArchitecture1301............ 20-30 20-40 20-40
Political Economy Ec31, 32, 83 ............ 30 -30 30 -30 80-30
Ship Construction 18'82................... .... 10-10 20 -20
Ship Drawing 1842.....................50- 0 60- 0 70- 0
Vise and Bench Work 2'86................ 40- 0
General Study.......................... 80-30 80-80 80-0

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

FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

edChemistry 5'41................. 20-20
E ., Elem. of 6-41 6-42.. 0-45 80-45

boratory2618, '61 20-20 20-20
8.......................... ..... 20-40

To Worki292.................30- 0 .
arineEnglneerinl18'51..................... 20-40
arinenineDign1352............... .... 40- 0 60- 0Ma l E neerng2302,2-303....... .. ... 20-20 20-20

Na r 1802................. 20-30 30-45
ruction 18'33.................. 20-20 20-20 20-20

18'48.................... 70- 0 50- 0 80- 0
.andManagement 1815...... .. .. .... 20-20

nes 18'60................... . 80-60 ..
Materials Laboratory 2'87......... 80-15

Thesis......................................... 110- 0
Geners18tudy.................................. ... .. 80--80

Hours of exercises and preparation: 480-270+210 480-250+280 480-860+120
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Naval Architecture - COURSE =l-A
Course for Naval Constructors

SENIOR YEAR

48

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Alternating Currents and Alternating Current
Machne 645.. ..................... 80-60 ..

A Cteratin Machiner and Its Appli-
cationsl'46.............................. . 30-60

ine Law G 4 ......................... .. -
lectrical Engineeing Laboratory 6877 .. .. 50-40

Com ustion- ne 21757 ..... 20-20
Ma:!ri ngin Desg 1855............. 60-'6 6-0 . .

arine E neerin .............. 30-80 ..
odel M ng 1845 ..................... . . 80-0
alArchtecture801.................. 20-40 20-40 20-40

Political Economy Ec8l, Ec32, Ec38....... 80-80 30-30 30-80
Shipyard Practice 18'14....................... .. .. 80-80

team Turbines 18'60.......................... 80-60
Tory of Warship Design 18'11.......... 40-40 40:-40 40-40

Warship Design 18'21.................... 80- 0 80- 0 80- 0

480-280+200 550.-290+260 560-820+240

GRADUATE YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Aeronautics 859, 8'60, 8602.............. 80-60 80-40 40-80
Business Ma ent Ec7O........... .. . 60
Merchant Shipuilding 1385 ............ 80-8 .. . . .
Naval Archtecture 1802................ 20-40 20-40
RigdDynamics M78. ...................... .. 20 -40 80 -60
Structures (L+.'tures) 1*45 ................ 20 -40 30 -60

Suu 152... ................ .. .80- 0 .. .
of W Design 1312 ........ 40 -40 40-40

Warhp Design 822... ................ 80- 0 80- 0 80- 0
Th ................................. .. .. .. .. . 180- 0

480-270+210 520--+220 590-350+240
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Electrochemical Engineerlng - COURSE XIV
First Year, Page 4. Description of Subjects of Instruction, Pages 49-180

Summer Session
FOLLOWING FIRST YEAR

Qualitative Analysis 5'10, 1N - 80. Mechanism 202, 88 - 65

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Electrical B Principles of, 6'00.... 40- 60
Engli and istory H21, 22, 28. .......... 80-50 80-50 80-50

.o W k 2. .. ............ 40-40 40-40 40-40
o4l Wr 2-9, 2-911............ .. ... 20- 0 20- 0

Mauemties M21 22, 23 ............. .. 80-60 30-60 30-60
I tarScience MAS81, 32,83........... 30- 0 s0- 0 80- 0

P h s 8'021, 8'022, 8-023 ................ 40-50 40-50 40-50
Stitative Analysis 5-121, 5122 .......... 90-20 90-20

seand Bench Work 2'871 ............... 20- 0 ..

Hours of exercises and preparation: 500 -280+220 500-280+220 490-230+260

t Students credited with Elementary and Intermediate French on entrance will take
Elementary German Li1, or if they have had preparation Intermediate German L21.

Students credited with Elementary and Intermediate German on entrance will take
Elementary French L61, or if they have had preparation, Intermediate French L62.

Students credited with Elementary French and Elementary German on entrance will
take Intermediate German L21.

THIRD YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2'20 2'211.. ....... 30-60 30-60
Electrochemistry Princples of. 8'80....... 40-70 80-60 80-60
Electrical Eng, .rin of '01, 6'02, 6-031 ... 40-60 40-60 40-60
Electrical Bg. Lab. 6'31, 6'82, 6'88........ 30-80 20-20 85-21
HeatEngineering2'48 2'48............... .... 20-10 20-20
Heat Measurements 8'12................. .... ... .. .. 30- 10
Organic Chemistry 5'50 ................ 30-80 ..
O nic Chemistry Laboratory 5-562 ........ 70- 0
Po t cal Economy Ec31, 82, 38.. .......... 80-80 80-30 80-80

Materials Laboratory 2-86............. .. .. 20-10
Study............................. ... .. 80-80

Hours of exercises and preparation: 480 -200+280 480 -240+240 480-235+245
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Electrochemical Engineering- COURSE XIV- Continued
FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

A pped Electrochemical Laboratory 8'87........ 70- 0
Aped Electrochemistry 8-85............... 80 -60 10--0

S8 ...... 10-10
E Crcal Enineering, Principles *of 6i"j:: .. 0-70 .

Cal En Laboratory -.84... 85-25 .
La tory 8'86.......... 70- 0 .

El~em ry II8'82............... 80-60 ..
I a trit10'21,10'22..... .... 80-30 80-80 . .

0 15'4I..................... . ... .. 40- 20
T0 0 180- 0

Optional18tudiesse............................180 160

Hours of exercises and preparation: 480 480 480

Time subject to adjustment with optional studies with approval of Department.
* Time varies as to exercises and preparation.
S ted tional Studies:
El trochest III 8-83. Physical Materials 8'41.
Electrical Engineering 604 (in place of 6'041), 6'05, 6'06 and Professional Options.
Chemical E neerig 1081, 1032, 10'88.
Assaying an Me rgy 8'832, and other courses in metallurgy by arrangement with

D ent.
Hndutria Chemical Laboratory 1051 (may also be taken in summer).

H dreuics ,69; Proximate Technical Analysis 5*30; Colloidal Chemisty5;
Hea Measurements 8'4.

General Study (must be taken during one
term and may be taken each tem if desired) 80 -30 30-30 80-80
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Engineering Adm istration - COURSE XV
First Year, Page 4. Description of Subjects of Instruction, Pages 49-180

OPTION 1. Civil Engineering
SECOND YEAR

First Term
10 Weeks

Accounting Ec50............... 40-50
Applied Mechanics 2'20........................
Astronomy 112..............................
Descriptive Geometry D201............... 45- 0
English and History EH21, 22,23.......... 80-50
Mathematics M21, 22, 23................. 30- 60
Mechanism2'02......................... 80-45
Military Science M831, 32, 33............. 30- 0
Phycs 8021, 8'022 8'028. ......... 40-50
Political Economy c22, Ec28...................
Spherical Trigonometry 1'11...................
Surveying and Plotting 1'00....................

Hours of exercises and preparation: 500 -245+255

second Term
10 Weeks

30-80

30-60
80-60

80- 0
40-50
80-80
10-20
20-40

500 -220+280

Third Term
10 Weeks

30-60

80-60

30-5080-60

80-30

40-20

500 .-280 +270

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographic Surveying 108................................ 100 hours
Hydrographic Surveyng 160........................................... 75 hours
Plane ureyinr 107............................................... 100 hours
Railroad Pield Work '20...........................................80 hours

THIRI YEAR * (See page 48)
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2'21, 2-221, 2'221....... .80-60 20-30 20-80
BaningEc37........................... 30-50 ..
Business Management Ec7O.................... .. .. 30-45
Electrical Engineering, Elements of 6,10.. 80-40 ..
Electrical Engineering Laboratory 683. ........ ... .. 20-80
EnglishE82............................... . 30-60
Heat Engineerino 2146. 2'47 2-48...........80-60 30-60 30-30
Industrial r ation Ec57 .c........ 30-60 30-60
Materials ......................... .... .... 20-40

Rat ad Hi wy Engineering 1'1....20-4 20-8 .. ..
Report Writing 3........................ . 80-80
Securities and Investments Rc38................ .... 30-40
Statistics Ec65.............................. 80-20 ..
Structures 1-40 ............................ .. .. 40 76

Hours of exercises and preparation: 480-170+810 480 -190+290 480-190+290

FOURTH YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Business Law Ec60 ....................... 20 -- 40 20-40 20-40
Business Management Ec71. 72, 73 ......... 30-60 80-60 20-25
CostAccoun Ec5l.................... .... 40-70

eringan Hydraulic Lab. 2-64.. . . .......... .. .. 80--80
Foundation 1'48....................... 10-15 .
Hydraulic 168.................... .. .. 0-60
Hy c1......................... 40-70 ..
InutiRelations Ec46................. .. .. .. .. 80-46
Railway and Highway Ensineeripg 1*24..30-465 .

Sanitary Science and Public Health 76............ .. 20- 0
Structural Design 1'54.............. 40- 0 20- 0
Structures ,60......................... 40-80 0-100
Testing Materials Laboratory 2'86......... ..... 20-10
Thesis................................. .. 110

Hours of exercises and prearation: 480-170+810 480-200+280 480*280+200
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Engineering Administration - COURSE XV
OPTION 2. Mechanical and Electrical Engineering

SECOND YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Accounting Ec50......................... ........ 40-50
Applied Mechanics 220................. s.. .. ... .80-60
Engishand History EH21, 22, 23 .......-.. 80-50 80-50 80-50

ine Drawing 2'12, 218. .............. . . . 60- 0 30- 0
athematica M21, 22 2 . .................. 30--60 30-60 30-60
echanical Engineering Drawing 2-10 ...... 60- 0 ..
e 2'0, 2'01 ....................... 80- 60

ginlt~ cienceMS81, 82,88............. 80- 0 38- 0 80-.0
P s8'021.8'022 8.028................ 40-50 40-50 40-50

tlcalEconomy o22,23............. 30-30 30-80

Hours of exercises and preparation. 500 -250+250 500-250+250 500.-280+270

REQUIRED SUMMER COURSES
Mechanical Laboratory 2'96...... .............................. 75- 0
Surveying 1'001........................................................ 60- 15

THIRD YEAR* (See page 48)
First Term
10 Weeks

Applied Mechanics 2'21, 2'22, 2'23 ......... 80-60
Banking Ec37........................... 30-50
Business Management Ec70..................
Electrical Enieering, Elements of 6'41.........
fth boratory 2602,2'608............

E h ............................. . .
HeatE neein 1 2 '4 0 2 '42.............. 30-60

ngin n 12'41, 248.............. 20-20
Hydraulics 164.......................
Industrganiation Ec56, Ec57 ....... 0-60
Machine Tool Work 297............... 80- 0
Materials of Hnineering2' 2.................
Report8Writi .3 ....... 30-80

aecu ndties navestments 8..
H ou c....... I .................. . .

Hours of exercises and preparation: 480 -200+280

Second Term Third Term
10 Weeks 10 Weeks
30-60 80-50

80-45
20-10 20-10
30-60
30-60
20-20
. . 0-60

20-40

480 -190+290 480 -190+290

FOURTH YEAR

First
10'

Business Law Ec60 ....................... 20
Business Management Eo7l, 72, 78 ........ 80
central Stations 6281....................
Cost Accounting 51...................

el Engineering, Elements of 6-42.. 80
Ectrial eri Laboratory 6'85..

Transmission and Distribution of
sew6'44 ..........................

ineringLaboratory2'611,22....... 40
Eii Electives...................
Oeirel E Lectures2'76..........
Hydraulc usind :il ............... 830

IdtraRelationrm( .c................
Machine Design 2704, 2'711............. 60

tMae Laboratory 286......... 20
.................................

Term
Weeks
- 40
-60

-45

-40

-48

-10
-10

Hours of exercises and preparation: 480 -280+250

Second TerE
10 Weeks
20 - 40
30 - 60

40 -70

80-45
20-10
40- 0
10- 5

60- 0

480--250+280

a Third Term
10 Weeks
20-40
20-2
80-60

80-40

140..

480-270+210

47
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Engineering Administration - COURSE XV
OPTION 8. Chemical Engineering

Summer Session. Qualitative Analysis l10, 210 -0
FOLLOWING FIRST YEAR

SECOND YEAR
First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Accounting Ec50........................ 40- 50
Englishand HistoryBH21,22,23.......... 80-50 80-0 80-50

80-80 80-80 80-80osM1,2,8...........56-60 30-60 80-60
Mechanism 202..................... 80-80
Mlitary Science MS81, 32,38............80- 0 80- 0 3- 0
Phcs8021, 8'022 8'023.............. 40-50 40-50 40-50
Poltcal Economy c22, Ec28............. .. 3... 80-80 80-80
Quantitative Analysis 5'121, 5-122.......... ..... 80-10 80- 10

Hours of exercises and preparation: 500 -230+270 500-270+280 500-270+280

THIRD YEAR*

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks

Applied Mechanics 2'20....................... .. .. 80-60
anldng Ec37........................ 0-0 .. ..

ness Management Ec70.................... .. .. 80- 45cal Engineering, Elements of 6'41... . 80-45
E2......82........................ ... .. 80-60 .

HtEee 2'46, 2'47,2'48..........80-60 80-60 80-80
Intarial Ch stry 10-21 10'22, 10'28..... 80-80 80-80 80-85
Industrial Organization Ech8, Ec7......... 80-60 80-60
Organic Chemical Laboratory 5562. ...... 100- 0 40- 0
Organic Chemistry 5'50................ 80-80

eortr E83.. ............... ... .. 8.
Statistics 6 ............................ ... 80-20
Thermochemistry and Ch. Equil. 58........... .. .. 40-75

Hours of exercises and preparation: 480-250+280 480-220+260 480.-190+290

FOURTH YEAR

First Term
10 Weeks

lied Mechanics 2'211 ................. 80-60
B n Law Ec60....................... 20-40

Business Management Ec71, 728. ....... 80-60
Chemical E neering 1086, 1036......... 80-80
Cost Accoun ng EcS .....................
Electrical E eering, Elements of 6'42..... 80-40
Electrical E nn Laboratory 6'85..........
Einr 2-604.................
I usr hemicalL ratory 10*51....... 90-20
Indust Relations Ec46....................
Securities and Investments Ec88...............
Testing Materials Laboratory 2-86.............
Th osi o .............................. . .. .
Viso, Bench, Machine Tool Work 2'951. .. . .....

Hours of exercises and preparation: 480 -230+250

Second Ter
10 Weeks

20 -40
80-60
80-80
40-70
s6-i6
.. ..

40- 0

480-280+20

a Third Term
10 Weeks

20 -40
20-25

60-80

80-4.
80-40

140

480-800+180

Students enrolled for Ordnance Unit of -the Reserve Officers Training Co be yen
80 hours on Ordnance problems in the second term of the fourth year. age 80 hours
are in addition to the reguar schedule.

*The totl number admitted to the Third Year of Course XV inclusive of the three
Options shall not exceed 10 students, until the number o plicants for this course with

efetlY clear records In the work of the frst two years shall exceed 180.



DESCRIPTION OF COURSES

CIVIL AND SANITARY ENGINEERING
The instruction in Civil and Sanitary Engineering is given by means

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

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

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

100. Surveying and Plotting. This course consists of a thorough
classroom drill in the principles of surveying given in the second term;
this is followed in the third term by fieldwork, accompanied by compu-
tations and the making of scaled drawings, profiles and contour maps,
and the study of their application to the solution of engineering problems.
Textbook: Breed and Hostner's Principles and Practice of Surveying, Vol. I.

1001. Surveying and Plotting. This course, given in the summer
between the second and third years, covers the same ground as course 1'00
somewhat more briefly. Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol. I.

101. Surveying Instruments. This brief course illustrates the use
of the common forms of surveying instruments.

I". Surveying. The methods of using the compass and chain, the
tranuit and tape, and the level, in making plane surveys, are explained by

49
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lect and by field exercises. In the drafting-room the computations
and necessary to interpret surveying field notes are made.

1*03. Suvyin. This course is given in the summer between third
and fourth years; itconsists of 240 hours, lectures, recitations, drafting
and . The fieldwork consists of plane, topographic an elemen-
tary railroad surveying. Plans and maps will be made in the drafting-
room from notes taken in the field. Textbook: Breed and Hosmer's Prin-
ciples and Practice of Surveying, Vol. 1. (Not given in 1922.)

1'04. Underground Surveying. This course of 120 huslectures,
recitations, fieldwork and draftng immediately follows course -03. The
fieldwork consists of mine surveying. The drafting-room work includes
computations from original field notes and the drafting of mine plans.
Textbook: Breed and Hosmer's Principles and Practice of Surveying, Vol. I.
(Not given in 1922.)

1'07. Plane Surveying. At Camp Technology, East Machias, Maine.
This course is given in the summer between the second and third years; it
consists of 100 hours, lectures, fieldwork, and drafting. The fieldwork
consists in making surveys with the compass and chain and with the
transit and tape, the running of profiles and cross-sectioning with the
level, and in the astronomical determination of a eridian. The work
in the drafting-room consists of making computations which arise in
surveying operations and of making scale drawings, profiles, and contour

a from field notes. Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol. L.

1-08. Geodetic and Topographic Surveying. At Camp Technology,
East Machias, Maine. This course is given in the summer between the
second and third years; it consists of 100 hours, lectures, fieldwork, com-
putations, and drafting. The fieldwork consists of the measurement of a
base line, triangulation, and the determination of position astronomically;
the making of topographic surveys with the transit; the making of large and
small scale maps with the plane table; the use of the sextant in hydro-
graphic surveys; the use of the traverse plane table in making road trav-
erses for small scale maps. This course 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. Textbooks: Breed and Hosmer's Principles and Prac-
tice of Surveying, Vol. II; Hosmer's Practical Astronomy.

1-09. Geodetic Surveying. At Camp Technology, East Machias,
Maine. This course is given in the summer between third and fourth
years; it covers three weeks, 150 hours, of fieldwork and office work. This
work consists of the measurement of a base line; triangulation with repeat-
ing and with direction instrumnent; precise and trigonometric leveling;
observations for time, latitude and longitude with astronomical transit;
and magnetic observations for declination, dip and intensity.

This course is an elective for a limited number of students in Course I
who have satisfactorily completed the third year.

1*11. Spherical Trigonometry. This course covers the demonstration
and application of the formulas required for the solution of right and of
oblqe serical triangles. Textbook: Passano, Trigonometry.

i2 Astronomy. This course is intended to su plement Surveying
y'00 and the subject is therefore treated from the standoint of the engmieer.
The fieldwork for this course is given at Camp Tec nlogy and includes
the determination of latitude, longitude, time and azimuth with the
engineer's transit. Textbook: Hosmer's Practical Astronomy.

1'11. Geodesy. In this course the methods of conducting a geodetic
survey are discussed in detail, and the theory of the figure of the earth
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and the methods of determining it, both by arc measurements and by
gravity observations, are briefly considered. Textbook, Hosmer's Geodesy.

1'14. Geodesy. This course includes the theory of higher geodesy
gravity measurements, astronomical observations, and the application ot
least squares to geodetic measurements. The principal part of the fieldwork
corresponding with this course is given in course l'09 -- Geodetic Surveying
- offered at Cam p Technology. Textbooks: Helmert's H~heren Geoddsie,
Jordan's Handbuch der Vermessungskunde and Clarke's Geodesy.

1'15. Navigation. The course covers 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) Mer-
cator and Great-circle sailing, (5) observations for latitude, longitude and
azimuth, and (6) Sumner's Method. Practice is given in making sextant
observations. Textbook: Bowditch's Navigator.

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

1'20. Railway Fieldwork. At Camp Technology, East Machias
Maine. This course is given in the summer between the second and third
years; it consists of eighty hours 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 Cam p to supplement the fieldwork. Textbooks: Allen's
Railroad Curves and Earthwork; Allen's Field and Office Tables.

1'21. Railway and Highway Engineering. This course consists of a
thorough study of curves and earthwork. The first term is devoted to the
mathematics of curves with applications to the location of railways, high-
ways, sewers, pipe lines, etc. The second term is devoted principally to
the methods of staking out and computing earthwork and masonry and to
spirals, Y and connecting tracks. Recitation work predominates, par-
ticularly in the first term, and many problems are assigned for solution
outside and in the classroom. The applications of this course are further
developed by course 1'23. So much of this course as relates specifically to
railways (twenty hours' class work in all) is omitted by students in Courses
I,, XI, XV1. Textbooks: Allen's Railroad Curves and Earthwork; Allen's
Field and Ofice Tables.

1'28. Railway Drafting. This course consists of two parts: (a) The
making of a plan and a profile from the notes of a railw location survey
made at Camp Technology; (b) the application of the theoryoof curves
and earthwork taught in course l'21 to the solution of problems hydraulic,
railway or hg ay construction.

1'24. Rawy and Highway Engineering. A course in engineering
organization and duties, and in construction methods and estimates of
cost for work below sub-grade; including clearing, grubbing, culverts,
drains, handling earth in excavations and in embankments, masonry walls
and abutments. Some of the methods of laying out and carrylng on
construction work and estimates are illustrated by a study of typical

ae t involving the elimination of grade crossings. Textbook: Lavis'
iluay Estimates.
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1*25. Railway Engineering. The subjects treated include the follow-
ing: maintenance of way and structures; yards and stations; interlocking
and block signals; rolling stock, including tractive effort of locomotives,
and mechanics and operation of brakes; the economics of railway engineer-
ing, with a critical study of train resistance, tonnage rating and the influ-
ences of grade, distance, curvature and rise and fall on operative costs;
I. C. C. accounting and public regulation. The object is to give the student
a comprehensive knowledge of railway engineering. The solution of prob-
lems on signals, tractive effort, brakes, economics and railway accounting
is ruired. Textbooks: Willard's Maintenance of Way and Structures;
Neos.yled Notes on Railway Signaling and on Economics of Railway
Engineering,

1ng 6. Railway Design. A course in the drafting-room, including
problems in railway location; the proportioning of culverts and water
ways; the complete computation and detailed design of a division yard
including a locomotive terminal; interlocking signals and other practical
railway problems involving the application of the principles taught in
courses 1'21 and 1'25.

1*27. Railway Engineering. This course is a continuation of courses
1-25 and 1'26. Special attention is given to the design and operation of
freight and passenger yards and terminals, locomotive terminals, coal
handling; railroad electrification; electric railways. The principles of
railway accounting, rates and public regulation and control are thoroughly
discussed. Students in this course will make individual investigations
and reports upon problems involving railway operation, economics and
finances. This course will only be given at the option of professor in charge.
Textbooks: Droege's Passenger Terminals and Trains; Droege's Freight
Terminals- and Trains; Byer s Economics of Railway Operation; Reports
of the American Railway Engineering Association, and various other reports

n 8d ailway Design. This course is a continuation of course 1'26
and closely correlated with course 1'27. It includes the design of freight,
passenger and locomotive terminals; grade crossing elimination; handling
of traffic during construction, and cost estimates. This course will only
be given at the option of the professor in charge.

1*80. Roads and Pavements. This course includes an outline of the
principles governing the location, construction, and maintenance of roads,
and the construction and maintenance of pavements for city streets.
Textbook: Blanchard's Elements of Highway Engineering.

1'81. Testing of Highway Materials. In this course physical tests
of various kinds of road materials are made and their value m highway
construction discussed.

1*82. Highway Transportation. This course consists of discussion,
recitations and problems on relation of highway to railroad transportation,
highway legislation, traffic surveys, layout and construction of roads,
types of motoL vehicles, loads, pavement and grade resistances, economics
of motor transport, economics of highway location.

1*88. Highway Design. This course involves a design for an improve-
ment of an existing road by substitution of improved alignment, grades
and new pavement suitable for assumed traffic.

1-89. Graphic Statics. This course aims to familiarize the student
with graphical methods of dealing with forces and reactions, and of deter-
mining stresses in simple trussed structures.

140. 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: Spoffordts Theory of Structures.
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1'41. Theory of Structures. This course is similar in sco to course
1'40, with certain minor changes. Textbook: Spoford's Theory o Structures.

1'48. Materials. This course is designed to acquaint e student
with the properties of the various materials used by the engineer, such as
stone, brick, cement, concrete, wood, iron and steel. Textbook: Mils'
Materials of Construction. Second edition.

1'4. Stationary Structures. This course is designed to give students
in electrical and mining engineering a knowledge of the fundamentals of
the theory of structures. Textbook: Spofford's Theory of Structures.

1'45. Theory of Structures. This course is specially 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 structures. The subject matter includes the use
of influence lines, the determination of moments and shears due to moving
loads, the design of plate girders, simple trusses, columns, portals, and a
brief discussion of methods employed in the calcilation of indeterminate
structures. Textbook: Spofford's Theory of Structures.

1'48. Foundations. This course is devoted to the study of the
methods of constructing foundations for bridges, buildings and other
structures. Textbook: Jacoby and Davis' Foundations.

1'49. Theory of Structures. This is an extended course, in continua-
tion of courses 140 and 1-41. It treats of the computation and design of
structures of wood, steel and masonry, by analytical and by graphical
methods. The subjects considered are: roof and bridge trusses of various
forms; trestles; earth-pressure; retaining walls; masonry dams; arches of
metal, stone and concrete; and the theory of reinforced concrete design.
The object is to train the student thoroughly in the application of the prin-
ciples of mechanics to the design of the more common engineering structures.
Textbook: Spofford's Theory of Structures.

1'50. Theory of Structures. This course is identical with the portion
of 1'49 given in the first and second terms. Textbook: Spofford's Theory
of Structures.

1*51. Theory of Structures. This course is identical with 1-49 in the
first term; in the second term it is adapted especially to the needs of students
in Architectural Engineering. Textbook: Spofford's Theory of Structures.

112. Structural Design. This course covers the designing and
partial detailing of simple structures such as columns, roof trusses, towers,
footings, etc. It is intended to illustrate and amplify the work of course 1'45
by practical design problems.

1'8. Bridge Design. This course aims to show the student the
relations of the theory of structures to engineering practice through the
preparation of designs and drawings for a plate girder railway bridge, a
wooden roof truss, several reinforced concrete structures and a riveted
steel truss highway bridge. Emphasis is laid on the development of careful,
systematic and practical habits of computation.

1'681. Structural Design. This course is somewhat abridged from
course 1'58 and is specially adapted to the needs of students in Is.

114. Structural Design. This is a drafting-room course similar in
character to course 1-53, but much shorter, and intended to give only an
outline of the subject.

1*6. Structural Design, Advanced. This course is devoted chiefly
to the design of arches of steel and reinforced concrete. Special problems
may be taken by competent students.

1*6. Advanced Structures. Some of the subjects considered are
arch bridges of steel and reinforced concrete, space framework, frameworks
of high buildings, trusses of complicated types, and, in general, the entire
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subject of statically indeterminate structures. Textbooks: Mimeographed
notes prepared by Professor Spofford; textbooks by various American and
German authors; Monographs and Professional Papers.

158. Reinforced Concrete Design. In this course instruiction is given
in the theoretical and practical principles involved in the design of struc-
tures of reinforced concrete. The problems considered are chiefly those
arising in the construction of buildings. Textbook: Concrete Engineers'
Handbook, Hool and Johnson.

1160. Hydrographic Surveying. At Camp Technology, East Machias,
Maine. This course is given in the summer between the second and third
years; it consists of lectures, fieldwork, computations and drafting. (a)
Stream Gaging.-A course designed to instruct the students in the prin-
ciples underlying the art of measuring the flow of water in open channels.
The equipment of the Camp includes a complete gaging station on a nearby
stream, where each student is given opportunity to make several complete
measurements and is instructed in the use of various current meters. (b)
Soundings.- On Gardner's Lake, the student is instructed in the method
of making soundings, and practices the use of the sextant and the transit
in locating them. In the drafting-room a portion of the data thus secured
is plotted. Textbook (for Stream Gaging only): Hoyt and Grover, River
Discharge.

112. Theoretical Hydraulics. This course covers the principles of
hydrostatic and hydrodynarmic pressure; the measurement of flowing
water by orifices, nozzles and weirs; flow through pipes and open channels;
losses from friction and other sources; and other related topics. Textbook:
Russell's Hydraulics.

1168. Theoretical Hydraulics. A brief course, dealing with selected
portions of the work given in course 1'62. Textbook: Russell's Hydraulics.

1'64. Theoretical Hydraulics. A course dealing with selected
portions of the work given in course 1-62. Textbook: Russell's Hydraulics.

165. Theoretical Hydraulics. This course covers the principles of
hydrostatics; of the measurement of flowing water by orifices, nozzles, and
weirs; of flow through pipes and open channels; and of the theory of
hydraulic turbines and impulse wheels. Textbooks: Russell's Hydraulics;
Daugherty's Hydraulic Turbines.

1'66. Advanced Hydraulics. This course is offered primarily for
those students in the graduate year who are desirous of pursuing further
their studies in theoretical and applied hydraulics. The subjects treated
relate in a general way to problems arisig in water-supply and water-
power engineering and subjects which are only fundamentally treated in
1'62 are further elaborated and discussed. The outside preparation includes
a certain amount of reference study in addition to the usual problems.

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

1'69. Water Power Engineering. (a) The theory of hydraulic tur-
bines and impulse wheels and its practical application to their construction,
their selection and testing, followed by (b) the study of certain features of
hydrology including precipitation, run-off and methods of analyzing and
using stream flow records with special reference to estimates of available
water power. Textbook: Barrows' Notes on Water Power Engineering.
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1'70. Water-Power Engineering. (a) A continuation of the study
of hydrology and stream flow as affecting the design of water power plants,
including methods for estimating flood flows and studies of the effect of
water storage and pondage, followed by (b) a study of the principles and
practice relating to the layout and main features of hydro-electric develop-
ments, including the dam, waterways, power house and tail race. Text-
book: Barrows' Notes on Water Power Engineering.

1'71. Water-Power Engineering. A continuation of the work of the
second term, accompanied by drafting room exercises, consisting of com-
putations, reports and problems of design relating to hydro-electric develop-
ments. Textbook: Barrows' Notes on Water Power Engineering.

1*78. Water-Power Engineering. This course is a continuation of
courses 1*69, 1'70 and 1'71, and includes, with 1'82, detailed studies and
designs for some water-power project.

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

1'75. Hydraulic and Sanitary Engineering. This course deals with
the major features of design and practice in certain branches of hydraulic
and sanitary engineering, and the applications of hydraulics thereto.
It is- subdivided into: (a) Irrigation. (b) Sewerage and sewage disposal.
(c) Public water supplies. (d) Water power with especial attention to the
hydraulic principles involved in impulse water-wheels and hydraulic
turbines. Textbooks: Metcalf and Eddy's Sewerage and Sewage Disposal;
Turneaure and Russell's Public Water Supplies; Daugherty's Hydraulic
Turbines.

1'77. Sanitary Engineering. This course is devoted to the general
principles of sanitary engineering, with especial attention to sewerage,
sewage disposal, and water supply. Textbooks: Metcalf and Eddy's Sewerage
and Sewage Disposal; Swan and Horton's Hydraulic Diagrams; Kinnicuti,
Winslow and Pratt's Sewage Disposal; Turneaure and Russell's Public
Water Supplies.

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

1'80. Hydaulic and Sanitary Design. This is a more extended course
than course 1-79, and includes additional problems, such as a design for a
cross-section of a large trunk sewer, a high masonry dam, or other structures
required in connection with water supply or sewage disposal.

1'81. Engineering of Water and Sewage Purification. This course
deals with the engineering features of existing works for the disposal and
treatment of sewage and the purification of public water supplies, such as
outfalls, sewage reservoirs, screens, settling tanks and filters. (The course
will not be given in 1922-1923.)

1'82. Water-Power Design. This course supplements course 1,73
and Is devoted to the design of works connected with water-power develop-
ment.

1*88. Sanitary Design. This supplements course l'81, and is devoted
to the design of works connected with the treatment of sewage or the
purification of public water supplies. (The course will not be given in
1922-1923.)

1'90. Report Writing. The purpose of this course is to train the
student to make a clear and logical report, in proper form and in good
English, recording the result of an actual investigation which he has made.
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MECHANICAL ENGINEERING

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

The course in Mechanical Engineering aims first to give the student
a thorough trainitig in the fundamentals of physics, mathematics, and
applied mechanics; then by means of lectures, laboratory work and draw-

groom 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 famil-
iar with the use of shop tools, foundry practice, pattern work and forging,
such knowledge being essential to the successful designer of machinery.

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

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

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

The course in heat engineering covers thermodynamics, steam engines,
turbines, boilers, gas engines, gas producers, heat transmission, refrigeration
and power station accessories. A thorough course in theoretical hydraulics
is followed by a course in hydraulic engineering in which both the estimation
and utilization of hydraulic power are discussed. The courses in heat
engineering and hydraulics are supplemented by a course in engineering
laboratory work extendin through the latter half of the third year and
through two terms of the ourth year. The work in this course is planned
to follow the classroom work and thereby assist the student in getting a
better grasp of the subjects taught. The laboratories are equpped to
provide for an extended series of experiments on steam and its properties,
steam engines, turbines, compressed air, gas and oil engines, gas producers
refrigeratmng machinery, hydraulics, pumps, water wheels and turbines,
devices for the mechanical transmission of power, transmission and absorp-
tion dynamometers. The main power plant of the Institute is available
for complete power plant tests.

The instruction in mechanic arts aims to give a systematic training
in the typical operations to be performed with the different tools and
appliances used m 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
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various materials worked. In order to make a student familiar in as short
a time as possible with the different operations and with the different
methods used in any branch of the work, every problem given him is so
chosen as to bring in each time one or more new operations.

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

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

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

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

2'00. Mechanism. This course includes a systematic study of the
forms and motions of various mechanisms occurring in machines, inde-
pendently of their strength, such as rolling cylinders and cones, belting,
screws, cams, and wheel trains and the design of gear teeth. Textbook:
Elements of Mechanism, Schwamb, Merrill and James.

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

2'02. Mechanism. A brief course covering p arts of courses 2'00
and 2'01, not including valve gears. Textbook: Elements of Mechanism,
Schwamb, Merrill and James.

2 05. Mechanism of Machines. The subject matter of this course
supplements the work in pure mechanism. The discussion is intended to
fam11iarize the student with the practical applications of mechanical
movements to various classes of machinery, such as, machine tools, textile
machinery, shoe machinery, etc. The practical advantages and diaad-
vantages of the different mechanisms are taken up, together with such
details as methods of reducing friction, providing for wear, etc. Textbook:
Notes and Lithographs, Mechanical Engineering Department.

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

'10. Mechanical Engineering Drawing. A course of sixty hours of
drafting-room exercises giving trainig in the solution of practical problems
supplementary to the course in Mechanism, such as problems in belting,
the desg of cams and in the velocities and accelerations of moving parts.
Textbook Working Drawings of Machinery, James and Mackenzie.

211. Mechanical Enerin Drawing. A course of thirty hours of
drafting-room exercises, devoted to work supplemehtary to the course
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in Mechanism, Including the solution of problems dealing with velocities
accelerations, and forces in various linkages, the design of gear teeth and
In investigating, by meas of drafting board constructions, the operation
of certain es of valve gears for steam engines. Textbook: Working
Drawings ofMchinery, James and Mackenzie.

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

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

2'14. Machine Drawing. A course of forty-five hours of drawing-
room exercises devoted to making detail and assembly drawings. Text-
book: Working Drawings of Machinery, James and Mackenzie.

2'20. Applied Mechanics (Statics). This course includes a study
of the resolution and composition of forces by analytical and graphical
methods; the laws of equilibrium of force systems with their application
in determining the reactions at the supports and the stresses in various
types of frames; the analysis of distributed forces; determination of centers
of gravity, moments and products of inertia and radii of gyration of plane
areas and solids; principal axes and principal moments of inertia in two
dimensions only. Textbook: Applied Mechanics Vol. I, Fuller and Johnston.

2'202. Applied Mechanics (Statics and Kinetics). This course
includes a study of the resolution and composition of forces by analytical
and graphical methods; the laws of equilibrium of force systems with their
application in determining the reactions at the supports and the stresses
in various types of frames; the analysis of distributed forces; determination
of centers of gravity, moments and products of inertia and radii of gyration
of plane areas and solids; principal axes and principal moments of inertia
in two dimensions only; also a study of kinetics of solid bodies in plane
motions, including the application of the principles of momentum and
kinetic energy and the determination of work and power. Textbook:
A pplied Mechanics, Vol. I, Fuller and Johnston.

2'208. Applied Mechanics (Statics and Kinetics). This course is a
study of the application of the principles of statics and kinetics covering
course 2'2O and a portion of 2'21. The course is arranged especially for and
restricted to students in course VI-A. Textbook: Applied Mechanics
Vol. If Fuller and Johnston.

2'1204. Applied Mechanics (Statics). This is an elementary course
including the study of the principles of statics, center of gravity, moment
of inertia, especially adapted to the needs of students in course IV, and
is open to students in this course only.

221. Applied Mechanics (Kinetics - Strength of Materials). This
course comprises a study of the principles of kinetics of solid bodies with
applications in cases involving motio n a plane, including the application
of the principles of momentum and kinetic energy and the determination
of work and power. The latter part of the course is devoted to a discussion
of the physical properties of materials; the components of stress and strain
in bodies subjected 'to tension, compression and shear and the relations
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between stress and strain in various cases. Textbook: Applied Mechanics
Vol. II, Fuller and Johnston.

2,211. Applied Mechanics (Strength of Materials). This course is
devoted to a study of the physical properties of materials, stresss and
strains in bodies subjected to tension, compression and shear; the common
theory of bending, including shearing forces, bending moments, distribu-
tion of normal and shearing stresses, equation of the elastic curve, and
the determination of slopes and deflections in beams; a study of stresses due
to combination of bending and axial loada. Textbook: Applied Mechanics
Vol. II, Fuller and Johnston.

2'212. Applied Mechanics (Strength of Materials). The first part
of tbis course is devoted to a discussion of the physical properties of
materials and to the study of fundamental relations between the compo-
nents of stress and strain in bodies subjected to uniform stress or to
uniformly varying stresses; followed by the application of these principles
in the common theory of bending with a study of shearing forces, ben ding
moments, the distribution of normal and shearing stresses; the equation
of the elastic curve and the determination of slopes and deflections in beams;
and the stresses due to combinations of bending and axial loads. Textbook:
Applied Mechanics, Vol. II, Fuller and Johnston.

2'218. Applied Mechanics (Strength of Materials). This course is
devoted to the study of the strength of materials, similar to but soniewhat
shorter than course 2'212. Textbook: Applied Mechanics, Vol. II, Johnston.

2'214. Applied Mechanics (Strength of Materials). This course is
devoted to a study of the strength of materials and covers a portion of
the work given in 2'211 and is especially adapted to the needs of the
students in course IV.

2122. Applied Mechanics (Strength of Materials). This course
comprises a study of the common theory of bending, including shearing
forces, bending moments, the distribution of normal and shearing stresses,
the equation of the elastic curve and the determination of slopes and
deflections in beams; a study of stresses due to a combination of bending
and axial loads; the theory of columns, and the methods of determining the
strength of columns under working conditions; the stresses and deformation
in shafting and bars subjected to torsion. Textbook: Applied Mechanics,
Vol. II, Fuller and Johnston.

2221. Applied Mechanics (Strength of Materials). This course is
devoted to the study of strength of materials similar to that in course 2'22,
especially adapted to the needs of students in course I. Textbook: Applied
Mechanics, Vol. II, Fuller and Johnston.

2'222. Applied Mechanics (Strength of Materials). This course
is a continuation of course 2.21, and includes the study of the theories for
determining the strength of columns the torsion theory and the methods
of obtaining the stresses and deformation in shafting and bars subjected
to torsion; the three moment theorem with applications; and the applica-
tion of graphical methods in the solution of problems in statics. Textbook:
A pplied Mechanics, Vol. II, Fuller and Johnston.

21228. Applied Mechanics (Strength of Materials). This course is
a continuation of 2213 and covers a portion of the work given in course
2-222. Textbook: Applied Mechanics, Vol. II, Johnston.

2'224. Applied Mechanics (Strength of Materials, Graphical Statics).
This course is a continuation of 2'214 and also includes a study of the
aplications of the principles of graphical statics, especially adapted to
the needs of students in course IWV.

2'225. Applied Mechanics (Strength of Materials, Graphic, Static).
This course is a continuation of 2'211 and includes the study of the theories
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for determining the stresses in columns, the torsion theory; and also
graphical methods of obtaining stresses in frames and simple trusses and the
deflection of beams. Textbook: Applied Mechanics, Vol. II, Fuller and
Johnston.

2128. Applied Mechanics (Strength of Materials). This course
includes a study of the theorem of three moments with applications to
beams and other members where continuity exists; the theory of torsion;
the application of graphical methods in the solution of various problems
in Statics and Strength of Materials. Textbook: Applied Mechanics, Vol.
II, Fuller and Johnston.

21281. Applied Mechanics (Strength of Materials). This course
includes a study of the theorem of three moments with applications to
beams and other members where continuity exists; the application of
graphical methods in the solution of problems in Statics and Strength
of Materials; a brief discussion of the theories for determining the stresses
in flat plates. Textbook: Applied Mechanics, Vol. II, Fuller and Johnston.

2'282. A d Mechanics (Strength of Materials). This course
includes a study of the Theory of Elasticity as applied to cases involving
plane stress and plane strain with applications in determining stresses and
strains in shafting and bars subjected to combined bending and torsion,
helical springs, cylinders and flat plates. Textbook: Applied Mechanics,
Vol. I, Fuller and Johnston.

2'283. Applied Mechanics. This course includes the study of the
theorem of three moments with applications to beams and other members
where continuity exists; the theory of reinforced concrete beams and
columns as applied in the determination of stresses in slabs, T beams
and columns; and a brief course in the kinetics of solids. Textbook: Applied
Mechanics, Vol. II, Fuller and Johnston.

2124. Applied Mechanics (Kinetics). This course includes the study
of the application of the principles of kinetics in problems involving the
determination of forces, acting upon, and the stresses within the moving
parts of machines, the problems chosen being such as are commonly met
with in engineering practice. Both analytical and graphical methods are
used. Textbook: Applied Mechanics, Vol. I, Fuller and Johnston.

2'25. Dynamics of Machines. A study of the forces involved in the
moving arts of machiner, particularly reciprocating engines - graphical
and analytical methods ofldetermining accelerating forces are studied, with
special application to the inertia problems of crank-and-connecting rods,
fly-wheels, cams and governors, dynamometers and the measurement of
power are also included.

2'262. Mechanics of Engineering. This course and course 2'263 is
devoted to the application of the principles of mechanics in the solution of
problems of value to the mechanical engineer; including reinforced concrete
beams and columns and more advanced problems in statics, kinetics, work
and power, and strength of materials. Particular attention is paid to
various problems arising in the design and operation of heavy ordnance.
Textbook: Applied Mechanics, Fuller and Johnston.

2'208. Mechanics of Engineering. A continuation of 2'262.
2'271. Theory of Elasticity. This course includes a study of the

fundamental principles of the mathematical theory of elasticity as applied
to cases involving plane stresses and plane strain. The following points are
covered: definition of stress; equality of shear stresses on planes at right
angles; stress components on any plane in terms of stress components on
planes at right angles; principal stresses; ellipse of stress; principal stresses
in terms of stress components on any two planes at right angles; planes
of maximum shear; obliquity of stress; planes of maximum obliquity;
conjugate stresses; ratio of conjugate stresses; strain components; principal



DESCRIPTION OF COURSES

strains; relations of stress and strain components; elastic constants; general
equations of equilibrium. The application of the foregoing is illustrated
in the solution of problems. The deduction of the formulas for stresses,
strains and distortions in cylinders, cylinder ends and spheres completes
the course. Textbooks: Applied Mechanics, Vol. II, Fuller and Johnston;
Ordnance and Gunnery, 2schafpat; Notes.

2272. Theory of Elastic ty. This course is a continuation of course
2'271 and is devoted to the application of the principles of the theory of
elasticity, to the design of compound cylinders such as are used in gun
construction and includes the design of guns composed of two, three and
four cylinders. A careful study is made of shrinkages and the effect of
variation in shrinkage on the stresses in different parts of a gun. A study
of the design of wire-wrapped guns completes the course.

2'28. Advanced Mechanics and Theory of Elasticity. This course
is a study of some of the more advanced problems in dynamics and strength
of materials including a detailed study of the general theory of elasticity
and applications. The work is planned to suit special needs of the student,
especially in connection with his research work.

2-292. Ordnance Engineering. A course of ten lectures with ten
hours' preparation, these lectures being given by the regular staff officer
detailed to Technology as the representative of the Ordnance Department.
Twenty hours devoted to lectures and calculations on gun design.

21298. Ordnance Engineering. A course of twenty lectures and
twenty hours' preparation, together with forty hours devoted to drawing
and design. The work takes up the construction of recoil and counter-recoil
mechanisms. Calculations of stresses in gun carriages, foundations, gear
trains, roller bearings, foundation bolts will also be considered. Each
student is required to make a complete set of calculations of the work
assigned him under the headings noted above.

2-802. Materials of Engineering. This course is devoted to a dis-
cussion of the relationship existing between constitution and microstruc-
ture, the effect of change of composition, hot and cold work and heat treat-
ment upon the physical properties of iron, steel bearing metals and other
alloys. Textbook: Materials of Construction, Mills.

2*808. Materials of Engineering. This course is devoted to the study
of the manufacture, physical properties and testing of iron, steel, timber,
cement, concrete, brick, plaster, lime and other materials. Methods of
testing and s ecifications are also discussed. Textbook: Materials of
Construction Jills.

2'81. Materlals of Engineering. This course consists of twenty hours
of conference with forty hours' outside study, the time being devoted to a
discussion of the testing and specifications of materials. This course is
open only to officers of the United States Navy.

2-82. Materials of Engineering. This course is similar to course 2'303.
Textbook: Materials of Construction, Mills.

2*38. Materials and Heat Treatment. This course is devoted to the
study of the physical properties and heat treatment of the metals used in
cylinders, shafts, valves, bearings, frames, drop forgings, etc.

2'84. Physical Metallurgy. A course for advanced students
extending through one, two or three terms of the graduate year, consisting
of conferences and laboratory work, involving investigations of the struc-
ture and physical properties of iron, steel and other metals and the changes
when the materials are subjected to mechanical work, distortion, alternat-
ing stresses and heat treatment.

2'851. Testing Materials Laboratory. This course and course 2'352
is devoted to the study of the behavior of engineering materials under stress
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including tests of concrete and fabrics. Some attention is also given to the
microscopic examination of non-metallic materials.

2'862. Testing Materials Laboratory. A continuation of course 2'351.
2'86. Tes Materials Laboratory. This course is devoted to the

study of methods of making physical tests for the properties of materials.
2'87. Testing Materials Laboratory. This course is devoted to the

study of methods of making physical tests for the properties of materials
and is somewhat more extended than course 2'36.

2'88. Testing Materials Laboratory (Concrete.) This course is
devoted to the study of the materials used in concrete, both plain and
reinforced; the selection of a proper aggregate from materials that may be
available, their treatment for various purposes and methods of proportion-

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

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

2'411. Heat Engineering. This course includes about one-half of the
subject matter contained in courses 2'41 and 2-43. Textbooks: Illustrations
o Steam Engines, etc., Mechanical Engineering Department. Steam Boilers,
Peabody and Miller.

242. Heat Engineering. This course includes discussion of the flow
of fluids, the throttling calorimeter, the steam injector and turbines, and a
study of the ideal and actual cycles of hot air, internal combustion and
vapor engines together with an analysis of the nature and magnitude of
the various losses affecting the efficiencies of the various machines. Text-
books: Thermodynamics of the Steam Engine, Peabody; The Temperature
Entropy Diagram, Berry; Problems in Heat Engineering, Miller, Riley,
Berry.

2'48. Heat Engineering. This course includes a description of dif-
ferent types of steam and internal combustion engines, large pumping
engines, steam turbines, condensers, cooling towers and power station
accessories. Textbook: Illustrations of Steam Engines, etc., Mechanical
Engineering Department.

2482. Heat Engineering. The first part of this course forms a
continuation of the description of turbines begun in 2'43. The rest deals
with the principal types of gas, gasoline and oil engines, together with their
fuel and ignition systems and auxiliary apparatus. Gas producers and
the principles of combustion are also discussed. Application is made of
the thermodynamic principles involved but the course is mainly descriptive
and is illustrated by lantern slides.

2*44. Heat Engineering. This course includes a thermodynamic
study of gas compressors and motors, of the transmission of gases through
pipe lines, of cooling towers, of heating and ventilation problems, of multiple
evaporators, etc. Textbooks: Thermodynamics of the Steam Engine,
Peabody; The Temperature Entropy Diagram, Berry; Problems in Heat
Engineering, Miller, Riley, Berry.
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245. Heat Engineering. This course begins the discussion of
reversed (power-consuming) thermodynamic processes as illustrated in the
Kelvin waring engine and the various refrigerative machines. Particu-
lar attention is given to both large and domestic units operated on the
compression system for various kinds of refrigerants. Warehouse construc-
tion, refrigeration and ventilation are also considered. Textbooks: Ther-
modynamics of the Steam Engine, Peabody; The Temperature Entropy
Diagram, Berry; Problems in Heat Engineering, Miller, Riley, Berry.

2*451. Heat Engineering. A discussion of the laws governing heat
transmission through warehouse walls, insulated pipes, rectangular
furnaces, etc., under conditions of steady temperatures, including a study
of the form factor, of analytical and graphical methods for determining
the mean temperature difference, and of the influence of velocity, density,
temperature, etc., upon the surface coefficient. This is followed by a
number of lectures on Heating and Ventilation. This part of the course
includes a discussion of the engineering principles underlying a correct
practice of heating and ventilating work, the different systems of heating
and ventilating, air washing, etc., and the design and plans of the essential
parts of a heating and ventilating system for a mill. Textbook: Notes
prepared for class.

2*46. Heat Engineering. This course begins with a study of the
steam and mechanical equipment of a Power Station; it includes in addi-
tion, descriptions of different types of steam engines, internal combustion
engines, turbines, condensers, cooling towers, pumps, etc. This course is
then followed by a detailed study of the design of valve gears for steam
engines, both the Reuleaux and the Zeuner methods being used; then follows
a detailed study of the laws of thermodynamics and their application to
engineering problems. The course includes a discussion of the physical

erties of gases and of saturated vapors. Textbooks: Thermodynamics
of the Steam Engine, Peabody; Mechanism of Steam Engines, James & Dole;
Illustrations of Steam Engines, etc., published by the Mechanical Engineering
Department.

2'47. Heat Engineering. This course is a continuation of 2'46 and
includes a study of superheated vapors, mixtures of air and vapors, flow
of compressible fluids through orifices, discussion of air compressors, power of
engines, turbines, ranking efficiencies. Textbooks: Thermodynamics of
the Steam Engine, Peabody; Mechanism of Steam Engines, James & Dole;
Illustrations of \Steam Engines, etc., published by the Mechanical Engineering
Department.

2'48. Heat Engineering. This course includes a description of the
cycles of gas engines, refrigerating machines, engine economies, elementary
principles of heating and ventilation; steam boilers of various types, also
includes a description of boilers, mechanical stokers, fuel and ash conveyors,
superheaters, feed water heaters, economizers, pumps, traps, fans, piping
and various other accessories of steam boiler plants. Textbooks: Steam
Boilers, Peabody and Miller: Thermodynamics of the Steam Engine, Peabody;
or Gebhardt's Steam Power Plant Engineering.

2'50. Heat Engineering. This course includes portions of courses
2'40 and 2'41. Textbooks: Thermodynamics of the Steam Engine, Peabody;
Steam Boilers, Peabody and Miller; Problems in Heat Engineering, Miller
Riley, Berry.

2'51. Heat Engineering. This course includes parts of courses 2'42
and 2'43. Textbooks: Thermodynamics of the Steam Engine, Peabody; Steam
Boilers, Peabody and Miller; Problems in Heat Engineering, Miller, Riley,
Berry.
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2'62. Heat Engineering. This course includes parts of courses 2'44
and 2'45. Textbooks: Thermodynamics of the Steam Engine, Peabody;
Steam Boilers, Peabody and Miller; Problems in Heat Engineering, Miller,
,Riley, Berry.

R 18. Power In M" . The work in this course covers the elements
of thermodynamics, including perfect gases, saturated and superheated
vapors, and the flow of fluids, followed by the study of the principles and
details of boilers, steam engines, steam turbines, internal combustion
engines, air compressors, and other power plant apparatus. Textbook:
Heat Eies, Allen and Bursley. (Given first term 1922-23. Discontinued
after 192223.)

214. Advanced Heat Engineering. This course includes a ther-
mocynamic study of absorption refrigerating systems, certain aspects
of the compression system not covered in 245, a discussion of theoretical
and practical problems in the manufacture of ice, the liquefaction of gases.
It also includes a discussion of the laws of heat transmission as illustrated
in steam condensers, feed water heaters, brine coolers, radiators, steam
boilers, engine cylinders, cooling of castings, freezing of ice, etc. It includes
the application of Fourier's series to cases involving fluctuating tempera-
ture conditions. Textbook: Notes repared for class.

216. Heat Engineering. Ts course deals with the utilization
of energy in the power plant of a torpedo. It includes the thermodynamics
of gas and vapor mixtures, the laws of combustion of gaseous mixtures,
heat losses, and the laws of heat transmission. The principle of the flow
of fluids is applied to the calculation of the time required to decrease
the pressure in the air tank, to design gas turbine nozzles and to determine
the power developed in the turbine.

2'17. Mechanical Equipment of Buildings, Heating and Ventilation.
This course gives the student a training in the thermodynamics of gases,
saturated and superheated steam, sufficient to enable him to obtain
a working acquaintance with the essential engineering principles under-
lying the correct practice of heating and ventilating work, which forms
a part of the course. The course also includes a discussion of the various
steam and mechanical appliances used in connection with the equipment
of buildings. Textbook: Notes prepared for class.

2'88. Power Plant Design. The work of the course consists in
making the working drawings necessary to show the location of boilers,
engines, auxiliaries, piping, coal pockets, etc., for a power house and also
drawings and calculations of some of the details. Textbook: Notes on
Power Plant Design, Miller.

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

Mehnical Engners.
2'608. En eern Laboratory. See course 2'602.
2'604. Enieern Laboratory. This course is intended for men who

are allowed only one term of Engineering Laboratory and covers portions
of courses 2 602; 2'603, and 2-61; the elementary expernments are enmphasized
and enough of the more advanced work taken to exemplify the methods
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of testing the more common steam and hydraulic machinery. Textbook:
Power Test Code of American Society of Mechanical Engineers.

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

2'06. Engineering Laboratory. An elementary course covering a
part of course 2'602 and 2'603.

21607. Engineering Laboratory. A short course to supplement the
work in course 2'57.

2'608. Engineering Laboratory. This course is similar to course
2'60, but the work is all done in one term.

2'61. Engineering Laboratory. This course is a continuation of
course 2'602; 2*603, and is designed to make the student familiar with the
standard methods of testing ordinary steam and hydraulic machinery to
teach him to think systematically and accurately on such matters and to
accustom him to the assumption of engineering responsibility, A few
students work together under the direction of an instructor. Each student
writes a complete report of the test, giving required results, arrangement of
apparatus, method of testing and details of computation. The work in the
course includes experiments in hydraulics, tests on air compressors,
hydraulic machinery and experiments in heat measurements. Textbook:
Power Test Code of American Society of Mechanical Engineers.

2111. Engineering Laboratory. This course covers parts of courses
2'61 and 2'62. Textbook: Power Test Code of American Society of Mechani-
cal Engineers.

2'612. Engineering Laboratory. A brief course covering a part of
course 2'61. Textbook: Power Test Code of American Society of Mechani-
cat Engineers.

21618. Engineering Laboratory. This course covers part of course 2'61.
2'614. Engineering Laboratory. This course is part of course 2'62.
2'62. Engineering Laboratory. This course is a continuation of

course 2.61 and is conducted in the same manner, covering more advanced
work along the same lines including a steam boiler test. Textbook: Power
Test Code of American Society of Mechanical Engineers.

2'621. Engineering Laboratory. A brief course consisting of exercises
in gas analysis and a steam boiler test. Textbook: Power Test Code of
American Society of Mechanical Engineers.

2'631. Gas Engine Laboratory. This course, which is of five
weeks' duration, or one hundred and ninety hours, is given from
September 7 to October 11, inclusive, and consists in the stripping and
assembling of different types of gasolene engines and accessories used in
the Ordnance Department, United States Army. Complete efficiency
tests are made on these engines. A considerable amount of time is spent
both on operation and on what is known as " Troubles " with the idea
of familiarizing the men with the various troubles which are likely to
interfere with the operation of an engine. This course open only to Army
Officers. Notes prepared by the instructor in charge will be used. Text-
books: Automobile and Air Craft Engines, Judge; The Gasolene Motor,
Heldl; Electrical Equipment, Heldt; catalogues and instruction books
published by manufacturers of engis and accessories.

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

2'65. Steam and Hydraulic Laboratory. This course is similar to
course 2'64 but more time is devoted to hydraulic experiments, particularly
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to the testing of impulse and reaction turbines. Textbook: Power Test
Code of American Society of Mechanical Engineers.

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

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

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

21681. Ordnance Engineering. This course is a continuation of the
summer course in Ordnance Engineering, includes a study of the three-
moment theorem, with applications to continuous beams subjected to
distributed and concentrated loads; the analysis of stresses due to com-
bined torsion and bending, with applications in the design of open or
closed coiled helical springs; stresses in curved bars and box applications
in the design of links and hooks; the design of box and plate girders;
recoil systems and counter-recoil mechanisms; the mechanics of interior
ballistics, including a study of the relation of time, velocity, space and
gas pressure during the travel of a projectile in the bore of a gun; method
of calculating free recoil and retarded recoil; the design of hydraulic
recoil cylinders, including the calculation of throttling grooves; design
of counter-recoil springs and hydro-pneumatic counter-recoil systems.
Textbooks: Ordnance and Guaery, Tschappat. Reference books: Theory
o Recoil of Guns, Rausenberger; Stresses in Wire-Wrapped Guns, Ruggles;

aphic Representation of Pressures and Shrinkages in Built- Up Guns,
Nuton; Railway Artillery; Handbook of Ordnance Data.

.... ........ .....
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T'82. OrdnanceZuginering. This course is a continuation of
course 2'68a and comprises a study of the stresses in parts of different
mounts including a field gun carriage barbette and railway mount; the
design of traversing and elevating mechanisms; the analysis of the recoil
and counter-recoil systems, and the forces acting in a disappearing gun
mount.

2-88. Ordnance Engineeing. This course is a continuation of
course 2:68b in which the work outlined in that course is completed, and
in addition the course includes a study of the form of rifling grooves;
the equation of the developed curve of rifling on a plane surface; types of
projectiles; stresses in the walls of different types due to rotation and
due to impact.

2*685 Interior Ballitics. This course covers 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.

2169. Textile Engineering. A course of thirty lectures on the
machinery employed in the production of textile fabrics; the process being
studied from the bale to the finished cloth.

In addition fifty hours are divided between design and special work
assigned in the Textile testing laboratory; this work involving the deter-
mination of the strength twist elasticity and the moisture content of fabrics
and yarn.ad 702. Machine Design. The work of this course and that of 2703
embraces typical problems m machine design which may be solved by the
application of the principles of statics. As an introduction the student is
required to make complete calculations and drawings for a fire-tube, water-
tube or marine boiler, a vulcanizer, stand-pipe or steel stack. In this
connection the shells of cylinders, riveted joints, and the staying of flat
surfaces are thoroughly discussed. The remainder of the time is spent
in the design of one of the simpler machines in which the stresses are
statically determinate, such as a punch, shear, press or riveter. Graphical
methods are employed for the analysis of motions and the determination
of forces wherever possible. Textbook: Design of Steam Boilers and Pressure
Vessels, Haven and Swett.

2103. Machine Design. See under 2102.
2'704. Machine Design. This course is similar to 2'702 and 2-703,

but briefer and adapted more directly to questions relating to manufacture
and duplication of parts. Textbook: Notes on Machine Design.

2'1. Machine Design. The course consists of the design of machines
involving dynamic forces. Such a machine as a power-driven punch, press
or rock crusher is chosen as a type and its various proportions as far as
possible are calculated by rational methods. The stiffness and strength of
shafting, belts, ropes, stresses in flywheels, force fits, balancing, journals,
and bearings and stresses in moving parts are discussed at length. A
complete set of drawings and calculations for a complicated machine of the
above type forms the conclusion of this course. Textbook: Notes prepared
for class.

2'711. Machine Design, This course is a continuation of 2'704.
2'72. Machine Design. This course is a continuation of course 271,

covering more advanced work along the same lines.
2'782. Engine Desig. A course of lectures and drafting-room exer-

cises in the design of reciprocating engines. Typical engines are studied
with reference to special requirements of the services in which they operate,
and to shop methods of construction, as well as the way which the ther-
modynamic and mechanical problems are worked out. A detailed study
is made of the principles of mechanical balancing and other scientific
features of design applicable to reciprocating engines in general.
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0'788. Engine Design. An extension of 2'732 requiring the same as
preparation, and consisting of lectures and drafting-room exercises. A
problem is assigned on the design of an engine, usually a high-speed steam
engine or a Diesel engine. The student makes the necessary calculations
for dimensions and lays out the rincipal parts of the engie.

2'74. Advanced Machine Iesign. This course includes a systematic
application of the principles of Applied Mechanics to the design of machines
of complicated character. The subjects of centrifugal effects, balancing,
lubrication and combined stresses are treated at considerable length.
Library Research.

2'781. Automatic Machinery. This course includes a discussion of a
number of fully automatic machines representative of various classes
of machinery, such as wire-working machinery, can-making and canning
machinery, printing machinery, machine tools, weighing, package and
wrapping machinery, etc. In connection with the course a motion chart
and the layout for some simple automatic machine are worked out in the
drafting-room.

2'752. Mechanical Equipment of Buildings. This course covers a
description and discussion of the general principles of construction of the
mechanical equipment of large office buildings, including such subjects as
elevators, pneumatic systems of dust collection, water-heating systems,
sewa e disposal, etc.

7 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.
The course assumes a knowledge of the steam turbine and nozzle work
taken in Heat Engineering of the third year.

2'754. Fire Protection Engineering. The growing demand for men
equipped with a knowledge of fireproofing and fire protective apparatus
renders it necessary to make a special study of this branch. The erection,
installation and operation of protective devices is carefully considered.
A study is also made of safety applicances, both in connection with fire as
well as in relation to machines of hazardous character. A number of
problems are worked out, showing how modem shops and mills may be
safeguarded against fire in the most effective manner. Textbook: Crosby-
Forster-Fiske Handbook of Fire Protection.

2,785. heat Transmission. A discussion of the laws governing heat
transmission through warehouse walls, insulated pipes, rectangular furnaces,
etc., under conditions of steady temperatures, including a study of the form
factor, of analytical and graphical methods for determining the mean tem-
perature difference and of the influence of velocity, density, temperature,
etc., upon the surface coefficient. (Not given after 1923; subject matter
included in course 2'452.)

2'76. Heat Treatment. A course consisting of conferences and
laboratory work, dealing with the physical properties of iron, steel and
other metals and the changes which these properties undergo when the
materials are subjected to heat treatment. Notes preparedfor class.

2'787. Internal Combustion Engines. This course is in extension of
2'43m, and takes up gas, gasolene and oil engines for all purposes, stationary
marine, automobile and aero engines. Various textbooks are used, and
reference made to current technical pubheations. Detailed study is made
of the action taking place within the engine cylinder, as influenced by kind
of fuel, method of mixing and igniting, jacket cooling and internal cooling,
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and valve control. Valve gears for four-cycle engines, and several types of
ported cylinders for two-cycle engines are examined at some length. The
common arrangements of multi-cylinder engines are studied with reference
to fuel sUpl ignition, regularity of torque, balance of moving parts and
power cutions. Gaseous and liquid fuels are discussed, including
carburation and the different methods of injectig and atomizing non-
volatile fuels in Diesel and other oil engines. Attention is given to starting
and reversing systems, air compressors, scavengers, pumps, superchargers
and other accessories. A further study of gas producers is also included
in this course.

2'758. Locomotive Engineering. This course includes the study of
locomotive construction from detail drawings of modem steam locomotives,
the general pinciples of locomotive design, the calculation of stresses in
the principa parts of the engine, locomotive testing and the coal and water
consumption and efficiency of different types; also, the operation of modern
air brake systems.

2'79. Refrigeration. This course is a continuation of 2-45. It
includes a discussion of multiple effect receivers and compressors, a study
of the properties of various brine solutions and other problems encountered
in the manufacture of ice.

2'7510. Theory of Elasticity. This course includes a study of the
Mathematical Theory of Elasticity with app icetions in determining
stresses and strains in simple and compound cylinders, and flat plates;
special emphasis is laid on problems arising in the design of ordnance. (Not
given after 1928, subject matter included in 2'332.)

2'76. General Engineering Lectures. This course covers matters
of general engineering interest, such as the development and construction
of the steam or electric locomotive, the description of a modem manu-
facturing plant, the motive power of ships, the construction of aeroplanes,
etc., the subject matter being varied from time to time.

2'77. Industrial Plants. This course and the following course 2'78
are devoted to a study of problems involved in the capitalization and
organization of a modem manufacturing plant and plannig construction
and equipment of the buildings required. The subjects included may be
grouped as follows: (a) Financial organization, capitalization, promoting.
(b) Organization of the industry including the office and engieering
department, methods of superintendence, employment and cost of labor,
scheduling of work, process mapping or routing, systems of compensation
and efficacious conditions of labor, cost accounting and current methods
of efficiency engineering. (c) Planning the layout of the lant the dis-
tribution of power, the type and form of the building. (d) The design
and planning of the foundations and the structure of a bri and timber
or brick and steel mill, including necessary calculations. (e) The design,
calculations and plans for the principal parts of a steel frame for a mill
and for the floor beams and columns for a reinforced concrete structure.
(f) The mechanical equipment of the building. Textbook: Notes prepared
for dass.

2'78. Industrial Plants. A continuation of course 217. Textbook:
Notes prepared for class.

*7K. Automotive Engineering. This course and 2'793 include
the general principles of motor vehicle construction and operation, the
theory and design of the engine, transmission and chassis, and the applica-
tion of fundamental principles of current practice. A large portion of the
time in the third term is givento design.

2'798. Automotive Engineering. Continuation of course 2'792,
2'80. Forging. This course includes systematic instruction in the
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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, upset-
ting for square corners, punching bolt making, welding, chain making,
and the construction of hooks and ring bolts. The work in steel includes
drawing, forming, welding, refining and tempering, and spring and tool
making. Training is given in the use of the power hammer, and drop
forging is also included.

2'801 and 2'802. Forging. This course covers the same ground as
2'80, but is given in two terms.

2'81. Forging. This course covers nearly the same ground as that of
course 2'80.

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

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

2*88. Foundry. A brief course covering a part of the work given in
course 2.82.

2'881. Foundry. This course is similar to but slightly more extended
than course 2'83.

2'84. Pattern Making. The course begins with the elements of
joinery and wood-turning and leads to work in pattern making. The
exercises include sawing, planing, chiseling, boring, etc.; laying out work;
jig, band and circular sawing; lathe work, including center, chuck and
face plate turning. Thorough training is given in the adjustment, use,
s earpeng and care of wood-working tools, machines and appliances.

the making of patterns and core boxes, the principles of moulding
are carefully considered. The projects include patterns of pipe-fittings,
valves, pulleys, gears, hangers, machine parts, etc. The laboratory work is
upp lemented by illustrated lectures o. the construction and foundry

application of solid, split and loose-piece patterns; large complete, part and
skeleton patterns for floor, loam and sweep work; master and metal
patterns; mounting of patterns on plates and their preparation for use on
moulding machines. Textbook: Notes prepared for class.

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

287. Vise and Bench Work. This course is similar to course 2'86,
but shorter.

2'871. Vise and Bench Work. This is a brief course covering part of
the work given in course 2'87. Textbook: Principles of Machine Work,
Smith.

2'88. Machine Tool Work. This course and the following courses
2'90 and 2'92 are devoted to instruction and practice in the use of machine
tools. Instruction is given, when necessary, in the mechanism of the
machine-tools used and careful attention is paid to the various adjustments
for the work in hand. The different measuring tools and devices, with
the advantages, methods of use and limits of accuracy of each, are con-
sidered. As each cutting tool is taken up, its cutting angles and general
adjustments are discussed, together with the " feeds " and cutting speeds
suitable for each material worked and for each machine. The course
includes instruction in centering, squaring, straight and taper turning and
fitting, outside and inside screw cutting, chucking, reaming, finishing and
polishing, drilling, tapping, mandrel making, grinding and lapping, boring,
brass turning and finishing, ornamental turning, planing flat and V sur-
faces, fitting, the use of the milling machine, gear-cutting, tool-making,
including taps, drills, reamers, milling cutters and cylindrical gages. Text-
book: Advanced Machine Work, Smish.

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

2189. Machine Tool Work. Instruction is given in general machine-
tool work, consist of centering, straight and taper turning and fitting,
screw cutting, chuking finishing, accurate drilling, tapping, cylindrical
grinding shaping and , plain and index milhng and gear cutting.
Textbooe: Advanced Machine Work Smith, Smith.

2'90. Machine Tool Work. 'his course is a continuation of course
2'88. Textbook: Advanced Machine Work, Smith.

2'91. Machine Tool Work. This course and the following course
2'91a is a brief course in machine tool work consisting of instruction in
latlie work covering centering, straight turning, screw cutting, chucking
and finishing. Textbk: Advanced Machine Work, Smith.

2*911. Machine Tool Work. This course is a continuation of course
2'91. Textbook: Advanced Machine Work, Smith.

2*92. Machine Tool Work. This is a continuation of course 2'90.
Textbook: Advanced Machine Work, Smith.

2'96. Vise and Bench and Machine Tool Work. A brief course
covering a small portion of courses 2'871 and 2'8. Textbook: Advanced
Machine Work, Smith.

2'951. Vise and Bench and Machine Tool Work. A brief course
covering a small portion of courses 2'871 and 2'89. Textbook: Advanced
Machine Work, Smith.

2*06. Mechanical Laboratory. A brief course in foundry practice
and the use of hand and machine tools, similar to parts of courses 2'82, 2'86,
2'88 and 2'90. Textbook: Advanced Machine Work, Smith.

2'97. Machine Tool Work. This is a brief course in machine tool
work similar to a part of the work in course 2'90. Textbook: Advanced
Machine Work, Smith.

MINING, METALLURGY AND GEOLOGY

Mining and Metallurgy. Course III
The study of Mining and Metallurgy covers such a large field of

technical endeavor that the courses given cannot follow the details of the
several branches. The aim of all instruction is to ground the student in
the fundamental principles of the professional studies, and to train his
mind and hand that he may be a close observer, a good reasoner and a
conscientious worker.

Instruction is given by lectures and recitations, by laboratory work
and by summer schools. Work in the department covers studies in mining,
ore-dressing, metallurgy, metallography and assaying. With these are
interwoven auxiliary courses in physics, chemistry, mineralogy, geology,
and in civil, mechanical and electrical engineering. All students in the
department follow the same studies for the first and second years; differ-
ences in the options become marked in the third and fourth years.

There are two options. The first covers mining engineering, but it
is also sufficiently broad to allow the graduate to enter metallurgical work
if necessary. Option 2 is designed for the metallurgist and emphasizes
the fundamental sciences and arts on which metallurgy depends. A short
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course in mining is, however, included, and options allow the taking of
lectures on geology and mineral deposits. Opportunity is offered for
advanced studies leading to the degrees of Master of Science and Doctor of
Science.

For the section of Geology and Geological Engineering, see page 110.
3-01. Mining Engineering. This course includes a brief preliminary

discussion of mining machinery in general and a few typical ore occurrences;
a consideration of mineral lands and their tenure, with the laws relating to
them; and the methods of prospecting, including prospecting drills.

3,02. Mining Engineering. This is a course on breaking ground and
methods of mining, following course 3'01; it includes rock drills, com-
pressors, explosives; methods of tunnel driving and shaft sinking; timbering
of underground workings; the various methods of working stopes and rooms
for ore and coal; and hydraulicking and dredging of placer deposits.

8308. Mining Engineering. This course, which continues the subject
of mining, is devoted mainly to machinery and apparatus for handling ore
and water; it includes tramming, haulage, hoisting, drainage and pumping,
ventilation, breathng apparatus, explosions, mine fires, lighting apd access.

8'04. Mining njineering. After the detailed study of mining
(courses 3'01-3'03) this course is devoted to the broader aspects of the
profession and touches upon the miner's health, welfare and safety; State
regulations, sampling and reporting; mine accounts and cost systems; con-
tracts; and mining from the investment viewpoint, including costs, losses
and smelter deductions, calculations of extractions and final net values and
profits.

8'05. Mining Engineering. This is a brief course touching upon
only such o erations and apparatus in courses 3'01-3'04 as are of special
importance om the viewpoint of the metallurgist.

8'06. Mining Engineering, Advanced. This course is devoted to
lectures, conferences, assigned readings, drawing and calculations; it is
designed to supplement the undergraduate work of courses 3'01-3'04 by
covering details and solving problems omitted previously for lack of time.
Considerable latitude is allowed the student, in time allotment and in his
choice of ore mining or coal mining or of any special division of the subject.
In general, a considerable portion of the time may be devoted to the design
of a mine plant, starting with certain assumed conditions.

8'21. Ore Dressing. This course logically follows course 3'02 and
deals with the mechanical concentration of the mine ore to save the values
from the waste. The greater part of the time is devoted to wet gravity
concentration and flotation, including crushing machinery, screens, classi-
fiers, jigs, vanners, tables and flotation machines. Amalgamation, pneu-
matic, electrostatic and other minor processes are also discussed, as well
as accessory rapparatus, mill principles and typical mill flow-sheets. It is
aimed to correlate the lectures with the laboratory course 3-22. Text-
book: Richards' Text-book of Ore Dressing.

8'2. Ore-Dressing Laboratory. This course gives the student an
opportunity to become familiar with the princiles and actual operation
of ore-dressing apparatus. The class usually makes two mill runs, one on
gold ore using stamps, amaamated 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, magents, flotation machines, etc. One very important
part of this work carried out by the student is the cleaning up, weighing,
sampling and analyzing of all the products, the computation of results and
the preparation of written reports which are discussed at the weekly semi-
nars.
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8'28. Ore Dressing. The ground covered in the lectures embodies
the principles of ordinary wet gravity concentration, flotation, amalgama-
tion and magnetic separation. The most important crushing and con-
centrating machines of interest to the metallurgists are treated briefly. The
laboratory work covers three seven-hour periods for three weeks, and three
seminars of one hour; it is practically identical with that of course 3'22 with
the exception that lack of time prevents the student from cleaning up his
products and preparing reports. Textbook: Richards' Textbook of Ore
Dresssng.

8124. Ore Dressing, Advanced. This course, somewhat variable in
scope and time allotment, is devoted to lectures, conferences and assigned
readings covering ground omitted in course 321. About one hundred hours
out of the total time are usually devoted to the design of a mill under certain
assumed conditions.

381. Fire Assaying. This course consists of one lecture, one recita-
tion and one seven-hour laboratory exercise a week. In the lectures are dis-
cussed the sampling of ores and bullion, the assaying of ores for gold, silver
and lead, and of bullions, solutions, mattes and miscellaneous furnace
products. The fire assay of copper, tin, mercury and platinum is briefly
discussed.

Typical ores, bullions and solutions are used for analysis; the impor-
tant standard methods are covered. Stress is laid upon the accuracy of
results and the neatness of work and of notes. Textbook: Bugbee, Fire
Assa . Fire Assaying and Metallurgical Laboratory. This is a com-
posite course, consisting of an elementary course in fire assaying followed by
a brief laboratory course in fire metallurgy.

The course in fire assaying covers only the assay of ores for silver,
gold and lead. The work in fire metallurgy is similar to that of course
3'54. May not be given unless six or more apply.

8'88. Fire Assaying, Advanced. This is an advanced course in the
theory and practice of fire assaying, which includes practice, with works -
methods for gold and silver not included in course 331; the fire assay for tin,
mercury and menrters of the platinum group of metals; also a certain
amount of research.

8'41. Metallurgy. This course with courses 3'42 or 3-421 and 3'43
covers briefly the entire field of metallurgy. In the first term the subjects
studied are general metallurgy, copper, gold and silver. The laboratory
work in course 3'54 runs parallel with the classroom work in course 3'41.
Textbooks: Hofman, General Metallurgy; Metallurgy of Copper; Thomson,
Stamp Mi~ing and Cyaniding.

'42. Metallurgy. This course covers the metallurgy of lead, zinc
and aluminum, and deals with fuels and refractory materials. The labora-
tory work of 3'55 runs parallel with the lectures. Textbooks: Hofman,
Metallurgy of Lead; General Metallurgy.

8'421. Metallurgy. This course finishes non-ferrous metallurgy and
deals with lead, zinc and minor metals. Laboratory work 3'55 runs parallel
with the lectures. Textbook: Hofman, Metallurgy of Lead.

8'48. Metallurgy: Iron and Steel. The course covers a study of
physical and chemical properties of iron and its alloys, and the production
of pig iron, steel and wrought iron. Stress is laid in the classroom mainly
upon principles; the processes are given in outline and studied in detail
by the student in assigned treatises and periodicals. The lectures are
supplemented by visits to plants; seminars are held to discuss the informa-
tion obtained in these visits.

This course is recommended for Army and Navy Officers requiring a
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knowledge of iron and steel for ordnance or structural purposes. Textbook:
Stogton, The Metallurgy of Iron and Steel.

.1 Metallurgy: Iron and Steel. The classroom work for this
course is given with course 343. The assigned readings and plant visits
required in course 343 are omitted. Textbook: Stoughton, The Metallurgy
of Iron and Steel

844. Metallurgy: General, Zinc and Minor Metals. This course
covers in a general manner the properties of metals and metallic com-
pounds, treats in detail fuels and refractories, discusses the principles which
govern pyro-hydro- and electro-metallurgical processes and considers
typical metallurgical apparatus. In zinc and minor metals the work
=u peents that given in course 3'421. Textbook: Hofman, General

rgy, Zinc and Cadmium.
845. Metallurgy of Iron and Steel, Advanced. This course is

library and conference work aiming to give a more detailed knowledge
of the subject than is possible in 3'43.

8'46. Metallurgical Plant Design. This course aims to make the
student conversant with some construction details of metallurgical plants.
It 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 m detail.

8.47. General Metallurgy Advanced. This course is a combination
of lecture conference and reading, in which students who have had the
undergraduate course of General Metallurgy can carry further their study
of the subject as a whole or of several of its branches

3*48. Non-Ferrous Metallurg, Advanced. The aim of this course
is to furnish facilities for a detail study of the metallurgy of some non-
ferrous metals. It consists of lectures, conferences and reading.

8,49. Metallurgy of Common Metals. This course is designed for
engineering students who do not expect to practice metallurgy as a pro-
fession. It consists of two lectures per week in the second and third terms
and treats at varying lengths of iron and steel, copper, lead, zinc, aluminum,
antimony, tin and nickel. The discussion covers sources, methods of
extraction, physical properties of metals, principal uses, origin and effect
of impurities, refining, industrial alloys, etc. Optional in third or fourth
year.

8'14, 855. Metallurgical Laboratory and Re orts. Copper ores are
roasted and leached by different methods and metallc copper is refined by
fire and electrolysis. The leaching of gold and silver ores begun in 3-54
is continued. The student obtains experience in plant methods for
wet assay b analzing ores and solutions from his tests.

8'56. e cal Plants. This course consists of drafting room,
library and conerence work. Details of apparatus, plant arrangement
and operations are studied and presented at occasional seminars. Consider-
able latitude is allowed in a choice of subject.

For men in the R. 0. T. C. th-. work will be continued in the third term,
taking sixty hours from thesis tine, and will specialize in furnaces and
apparatus for ordnance production.

,809. Metallurgical Calculations. This course deals-numerically with
the physical and chemical phenomena in metallurgical operations, mainly
along thermal lines. Special attention is given to thermal efficiencies and
to calculations of thermal balances of a number of processes. Reference
book: J. W. Richards' Metallurgical Calculations.

8'01-8'62. Metallography, This course continues through two
terms, with the second term given up to laboratory work. The course
covers the properties of metals, the constitution of alloys and metallurgical

I
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compounds, and the influences of thermal treatment. The laboratory exer-
cises cover the preparation and microscopical examination of samples of
different grades of iron and steel, and of some of the leading industrial
non-ferrous alloys; they include the study of changes in structure by
mechanical stress and heat treatment, and the preparation of photo-micro-
graphs. Textbook: Sauveur, Metallography and Heat Treatment of Iron
and Steel.

8-68. Metallography. This course is similar to that of Metallog-
raphy, courses 3'61-3'62, only shorter, the aim being to familiarize non-
metallurgical students with the fundamental principles of the subject.

ARCHITECTURE
(Including the Division of Drawing)

Two professional options are offered by the Department: (1) General
Architecture, (2) Architectural Engineering, Although the graduates of
both options must cooperate in order to produce an architectural structure,
the two courses differ essentially in the details of their curricula, the first
placing emphasis on design, the second on engineering.

The courses included in the curricula naturally divide themselves
into three groups: (a) those deemed essential for all graduates of the
Department, the general subjects such as English and history, economics,
drawing, mathematics, mechanics, descriptive geometry and perspective;
certain professional and semi-professional subjects, as history of civiliza-
tion, art and architecture, and philosophy of architecture, office practice,
professional relations and lectures on building construction; (b) those
developed especially for the option in General Architecture; (c) those
developed for students in Architectural Engineering.

In the General Option is included a minimum of the science of con-
struction, sufficient as a basis for the needs of the ordinary architect hut
in no sense attempting to give a trainig in engineering. In the Engineer-
ing Option is included enough of the study of art and composition to give
the student an insight into the ideals of the architect but with no attempt
to give a creative power in design.

It is the conviction of the Department that today no one man can
become a master in these two great branches of the profession, and that
in all practical design the architect should be in association with a competent
and sympathetic engineer.

In all professional work the methods of instruction are, so far as
possible, individual. Even in such courses as Architectural History and

Euopan Civilization and Art, which must be presented in the lecture
room, written exercises and required personal conferences keep the instruc-
tor in touch with the progress of each student. In the courses in Design
and Freehand Drawing individual criticism and correction form to a very
large extent the basis of instruction.

As we believe that the function of the architectural school is to give
training in fundamentals, our efforts are concentrated upon imparting to
the student a very clear understanding of the general principles of the
subject, and upon training his powers of analysis and application. It is
believed undesirable, in fact dangerous, to spend too much time upon the
hampering limitations of ordinary practice before the student has acquired
sufficient. knowledge of the subject to discriminate between the general
and the special case.

Daily progress and attention to work is insisted upon, and the results
of class exercises during the term are considered quite as trustworthy a
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measure of a student's development and power as are the formal exami-
nations.

The student is strongly advised to spend a part of the summer vaca-
tion in an office. The experience that he gets there of practical problems
and conditions will be a great aid to him in a clearer understanding of the
value of his school work.

4'09. Freehand Drawing. The work consists of drawing from the
cast (architectural ornament and the human figure), and in making numer-
ous quick sketches. It is the fundamental drill for all the Freehand Drawing
courses.

408. Freehand Drawing. This course is a continuation of Freehand
Drawing 4'02. The work includes drawing from the cast and architectural
ornament in charcoal and in wash; also quick sketching direct from the
human figure.

4,04. Life Class. This course is a continuation of Freehand Draw-
ing 4'03. The work consists of drawing from the nude, memory drawing,
and direct pen-and-ink sketching from the figure.

4,05. Life Class and Decorative Design. This advanced work is
open only to students who have passed with a clear record 4'04. In this
class the students make life-sized drawings from the nude, and study the
principles of decorative figure design. This course also includes outdoor
sketching from architectural subjects.

4*00. Water Color. The purpose of this course is to impress the
student with the importance of combining good drawing, values and color
as applied to architectural subjects. Color-principles and color-harmony
will be studied so as to give the student a practical and artistic base upon
which to build. Sketching out of doors will be undertaken in simple
values from the point of view that landscapelis the proper background for
architecture.

Supplementing the course each student is encouraged to make at
least twelve sketches from nature, as vacation work, to be submitted in the
fall for criticism. This is to induce the student to acquire the habit of
observation until it becomes an instinct. These sketches are not in any
sense intended to be pictures, but first studies with true values and simple
planes well indicated.

4'11. Shades and Shadows. This course gives the principles of
descriptive geometry methods in casting the conventional shadows used
in architectural design. These are supplemented by short methods useful
in practice. Textbook: H. W. Gardner, Notes on Shades and Shadows.

4'12. Perspective. A series of lectures and classroom exercises. In
the second term are considered the fundamental phenomena of appearance,
the general theory of conical projection and its application to perspective,
the method of revolved plan upon which all shorter methods are based,
curves and apparent distortion.

In the third term the course is continued with the study of direct
division, direct measurement, relations between lines and points in the
vanishing-point diagram, the cubic stem method of perspective plan, and
shadows. Textbook: Principles Architectural Perspective, Lawrence.

4'14. Applied Perspective. This course is planned to give the student
practice in the composition and rendering of architectural perspective
drawings.

4111. OMce Practice. This course consists of 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
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materials are discussed, with special reference to their influence upon
architectural design. This course 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. Textbook: Prame Construction Detail,
National Lumber Manufacttirers' Association.

4'212. Office Practice. This course includes an analysis of the
methods followed in architects' offices in the preparation of plans and speci-
fications as well as details for a good building, accompanied by weekly
visits to such a building under construction in or near Boston.

4122. Professional Relations. This course is designed to give an
understanding of the professional character of the practice of architecture.
In it are discussed the personal, ethical, business and legal relations of the
architect with clients, builders, craftsmen, engineers, etc., with whom he
has to work in the practice of his profession; also the relations that should
exist between the architect, his professional organizations and the com-
munity in which he lives. References are made to legal handbooks upon
the laws governing architecture and building and to the various documents
that are issued by the American Institute of Architects. The students are
encouraged to ta part in the discussions and to express their personal
opinions. Textbooks: Handbook of Professional Practsce, American Insti-
tute of Architects ; Law of Architecture and Building, Clinton H. Blake, Jr.

4'8O. Theory of Design. Being a series of lectures and talks with
the lantern on the elements of architecture and the first principles of
composition.

.4'41. Architectural History. This course consists of a series of
lectures, illustrated by the steropicon, devoted to Assyrian, Persian,
Greek and Roman architecture. Reerence reading.

4'2. Architectural History. course is a continuation of course
4'41, devoted to Byzantine, Romanesque, Gothic and Renaissance archi-
tecture.

4'46. European Civilization and Art. This course treats of the 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 esthetic principles are discussed.
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, supplemented by
collections of photographs and by reference to the original works and casts
contained in the Boston Museum of Fine Arts. Textbooks: Breasted,
Ancient Times: Tarbell, Greek Art.

4'47. European Civilization and Art. In this course a survey of the
civilization and art of the later Hellenic and Roman world is followed by
outlines of medieval history and a brief study of Byzantine, Gothic and
Early Renaissance art. Method and apparatus as in course 4'46, of which
this course forms a continuation. Textbook: Breasted, Ancient Times.

4'51. Philosophy of Architecture. This course consists of a series of
conferences in which architecture is considered from a theoretical rather
than an historical point of view. The course serves to supplement the
drafting-room instruction in design in furnishing a rdsumd of the funda-
mental principles of architecture and its relationship to civilization and the
other arts allied with architecture.

4'61. Landscape and Civic Design. This course is intended to
acquaint the students with the principles that are characteristic of prob-
lems peculiar to the landscape architect and town planner, the purpose
being to so equip the architect that he may the better coOperate with
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either engineer, landscape architect or town planner, rather than to pre-
pare him to supplant any one of them. The course is given in lectures
accompanied by reading and by work at the draughting board.

4'88. Architectural Humanities. Together with Landscape and
Civic Design this course is intended primarily for seniors, but will like-
wise be required of graduate students who cannot present evidence of
corresponding work covered previously. It is composed of lectures by
speakers of distinction in different fields not strictly architectural, but
so related to architecture as to be valuable to students about to assume
their professional responsibilities; for example, Honorable George McAneny,
former Borough President of Manhattan, on Civic Opportunities; William
A. Starrett, Vice-President of Fuller Construction Company, on Architect,
Engineer and Contractor; Professor G. C. Whipple, of Harvard Univer-
sity, on Public Health, etc.

4'71. Design I. This course is given by means of individual instruc-
tion in the drafting-room and by criticism of the student's work before the
class. By means of simple problems in architectural composition the
qualities of mind required in the profession of the architect are cultivated
m the student. This course also serves to train him in the methods of
studying architectural composition and to teach him the principles of
academic rendering. Textbook: Gromort, Elements of Classic Archstecture.

4'72. Design II. This course is a continuation of course 411.
4'78. Design II. This course is a continuation of course 4'72. It

includes the preparation of the graduating thesis.
4'74. Design. This course is a continuation of 4'73, and includes

the study of the composition of groups of buildings.
4'80. Building Construction. This course consists of lectures and

recitations 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 kinds of material.

4'81. Constructive Design. A course in the methods of analysis and
computation required in elementary architectural construction, treating of
the theory of construction, loads, reactions, the design of beams, columns
and various details. Textbook: Mimeograph Notes.

4'82. Constructive Design. A continuation of course 4'81, including
the study and design of a wooden roof truss, a problem in slow'burning
construction, simple steel framing and simple reinforced concrete. Textbook
book: Mimeograph Notes.

4'90. Structural Drawing. This course is intended to supply the
preliminary knowledge of structural steel shapes and familiarity with the
use of steel handbooks necessary for the study of structural design, and to
give some practice in drawing. Advantage is taken of opportunities to view
the work of the template and fabricating shops in one or more visits to a
structural steel plant. Some typical shop drawings of a structural steel
building frame are made, including the details of a plate girder.

4'91. Structural Design. A consideration of fundamental problems
in structural design with emphasis on the analysis of such problems and the
-adaptation to their solution of principles already acquired in the study of
mathematics and applied mechanics. Elementary forms in wood, cast
iron and steel are studied. Textbook: Mimeograph Notes.

4-92. Structural Design. A continuation of 4'91, consisting of prob-
lems in architectural construction, including plate and box girders, riveted
trusses, wind pressure and general framing in steel; floor systems, columns
and footings in reinforced concrete, with attention given to the effect of
continuity of beams and rigidity of connections, also special problems
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arising In the des of stairs, floor openings, roofs, walls and partitions.
Great im rtance placed upon the study of details, and carefullyworked
out and ' mensioned drawings are made. One hundred hours in the second
term are devoted to the work in concrete. Textbook: Mimeograph Notes.

CHEMISTRY
Instruction in general Inorganic Chemistry is given to all students in

regular courses except that of Architecture, throughout the first year.
The course is designed not only to impart a knowledge of the principles of
the science and of the descriptive chemistry of the metallic and non-metallic
elements, but to constitute an introduction to scientific methods of experi-
mentation, observation and reasoning. Special effort is, therefore, made
to impress upon the student the importance of neatness, accuracy and
thoughtfulness in connection with his laboratory practice, and to point
out the value for later prfessional work in all courses of intelligent observa-
tion and ability to interret the meaning of observed phenomena.

The instruction in chemical sub jects 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 8 of the Course in Engineering M~ministration. It includes
Anytical, Theoretical, Organic and Industrial Chemistry, as well as
opportuni for elective courses in such specialized lines as gas, oil, air,
water, foo, sugar and proximate technical analysis. In all of these sub-
jects classroom instruction is combined with laboratory work. Students
in the courses in Chemistry and Chemical Engineering devote, as a rule,
more time to these subjects than students in other courses, and their work is,
accordingly, somewhat more advanced.

The opportunities for research work under the direction of the
instructors in the various branches enumerated above are unusually
extensive, and the general and special laboratories are well equipped for
advanced work of this character.

The aim throughout all the courses of chemical instruction is to teach
the student self-reliance, to inculcate habits of accurate thought and work,
and to afford such a training as will fit him to cope successfully with new
scientific and technical problems.

5'01, 5-02, 8,08. Chemistry. This course deals with the fundamental
principles of chemical science and with the descriptive chemistry of the
more common elements and their important compounds.

During the second and third terms (courses 5'02, 5'03) those students
who have elected courses in which chemical subjects are continued beyond
the first year are given a laboratory course in synthetic inorganic chemistry,
while students tain the other engineering courses devote their time to a
study of certain special applications of chemistry to engineering problems.
Textbook: Norris, A Textbook of Inorganic Chemistry for Colleges.

5805. Inorganic Chemistry I. This course is designed to strengthen
and broaden the student's knowledge of inorganic chemistry. The outside
preparation consists in the reading of assigned portions of a standard text-
book. The classroom exercises are intended to assist the student in corre-
lating his knowledge in such a way as to increase its utility, and to assist
him in logical deduction and reasoning.

580. Inorganic Chemistry II. The aim of this course, which consists
in part of informal conferences is to study in a comparative way the physi-
cal and chemical properties o the elementary substances and their more
important compounds. Relationships indicated by the periodic system
and the electromotive series are emphasized, and the effect on the change
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in properties which accompanies change in valence is discussed. Attention
is given, also, to the more important results of recent investigations in
inorganic chemistry.

5'08. Preparation of Inorganic Compounds. The laboratory work
consists of the extraction of certain of the less common elements from their
ores, the study of the typical reaction of these elements, the preparation
of certain inorganic compounds which exist in several modifications and the
preparation of complex substances. An attempt is made to introduce
a spirit of research into the work. In the classroom the chemical principles
illustrated by the work are discussed. Textbook: Laboratory Methods
of Inorganic Chemistry, by H. and W. Biltz, translated by William T. Hall
and A. A. Blanchard.

5'09. Theories and Applications of Catalysis. This course is designed
to furnish a systematic description of our knowledge of catalytic phenom-
ena, including all recent developments. The various theories regarding
the mechanism of catalytic action as well as the choice and function of
catalysts in industrial processes such as the manufacture of sulphuric acid,
fixation of nitrogen, hardening of oils, vulcanization of rubber, synthesis
of alcohol, saponification of fats, electrochemical operations, etc., will be
fully discussed. Attention will also be given to the use of catalysts in
typical operations of organic chemistry such as oxidation, hydrogenation
and d rogenation, hydration and dehydration, polymerization, etc.

5'1O. Qualitative Analysis. This course is intended to emphasize the
principles involved in chemical analysis, to broaden the student's knowl-
edge of inorganic chemistry, to develop deductive reasoning power and to
ive 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:
Qualitatie Analysis, A. A. Noyes; Analytical Chemistry, Vol. I, Tread-
well-Hall.

5'121. Quantitative Analysis. This course is devoted to elementary
volumetric analysis. The work is regarded as a preliminary training for
the more advanced work and the time is spent upon simple quantitative
analyses which are typical of the subdivisions of the subject. Great stress
is aid upon the accuracy, care and integrity necessary for successful quanti-
tative work; and, as in the instruction in qualitative analysis, the chief
endeavor is to promote thoughtful and intelligent workmanship. Special
attention is given to stoichiometry and the modern theories of solutions
as applied to quantitative analysis. Textbook: Quantitative Analysis,
Talbot.

5,122. Quantitative Analysis. This course is a continuation of 5-121,
but deals with gravimetric analysis.

5.18. Quantitative Analysis. In this course the principles involved
in the methods of analysis are discussed in detail and the applications of
these principles to problems other than those being carried out by the
student in the laboratory are also considered.

The laboratory work of this course includes the analysis of silicates,
minerals, ores, alloys and industrial products. The instruction is intended
primarily to fit the student to judge intelligently of the adaptability and
accuracy of the processes employed rather than to furnish detailed direc-
tions for specific analyses, and to aford him some general experience with
the methods employed for the accurate and rapid control of commercial
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products. Textbooks: Quantitative Analysis, Fay; Analytical Chemistry,
Vol. I1, Treadwell- Haltl.'

6'1. Analytical Chemistry. A special course arranged for fourth
year men who are registered in Course X-A. The lectures give instruction
m special analyical 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 men 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. Text-
book: Special Notes and References.

5'15. Qualitative Analysis of Rare Metals. This course is given for
advanced students; the work includes the testing of recently developed
methods and the investigation of new precedures for the separation and
detection of the rarer metals.

Students are expected to understand the chemical principles involved
in the reactions used, and are required to examine chemical literature and
to make reports concerning characteristic reactions of some of the metals.

5'17. Methods of Electrochemical Analysis. The classroom work
consists of a review of the electrochemistry of aqueous solutions with
particular reference to the Nernst theorem. The important technical
applications are discussed and problems given for home study. In the
laboratory a number of typical electrolytic determinations are made, some
of which involve the careful regulation of the cathode potential. One or'
more electrometric titrations are made. Textbook: Quantitative Analysis
by Electrolysis, A. Classen-W. T. Hall.

5'19. Chemical Literature. This course is devoted to the reading of
technical chemical literature in German and French, and to practice in
the use of the purpose of compilation of journal literature
on scientific topics.

5'20. Water Supplies. This course consists of thirty hours of
laboratory practice in the chemical examination of potable waters and
of sewages; and of ten lectures in which the methods of analysis and the
sanitary significance of the results are discussed. Textbook: Woodman
and Norton Air, Water and Food.

'21. adustrial Water Analysis. This course comprises 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.

5'2.; Water Supplies and Wastes Disposal. This course deals with
the chemical problems involved in moder methods of selection and treat-
ment of potable waters and the disposal and the purification of wastes.
Textbook: Woodman and Norton, Air, Water and Food.

5'2. Chemistry of Foods. A course designed to introduce the
student to the methods generally employed intin ing the character,
purity and nutritive value of common food materials. The extent, char-
acter and legal status of food adulteration are discussed, and analyses made
of ty ical food products. Textbook: Woodman and Norton, Air, Water
and Fod.

621. Food Analysis, Advanced. This course is designed to illustrate
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 detecting them, accom-
panied by actual figures obtained in the laboratory. Some attention is
devoted also to the system of food inspection and to a critical study of
methods of food analysis. Textbook: Woodman, Food Analysis.
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5'27. Chemistry of Plant and Animal Life. The physical and
chemical properties of substances occurring inplants and animals, such as fats,

yates, proteins, purin and pyrinide derivatives, anthocyanins,
and a ids 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 coordination, chlorophyll,
hmmoglobin, fertilizers, chemotherapy, chemical structure and pharmaco-
logical action, the proximate analysis of plant and animal products, and the
elements of toxicological analysis will also be considered. Reports of
assigned topics will be required.

8'29. Optical Methods In Chemical Analysis. This course comprises
standardization of saccharimeters by quartz-plate readings; determinations
of specific rotary powers, double polarization, the quotient of purity; and
practice in the calculations of optical analysis, with special reference to the
use of the polariscope and refractometer as applied to sugars, starches,
essential oils and the like. Textbook: Rolfe, The Polariscope in the Labora-

t '8.50. Proximate Technical Analysis. In this course the student
selects a subject, consults the literature relating to it, presents the results
of his reading before the class for criticism and suggestion, and then applies
the method as thus worked up, in the laboratory. Among the topics studied
are alkaloids, asphalt, oils of all kinds, paints, paper, inks, rubber, soaps,
tanning materials and the like. The course is designed to develop a criticai
spirit of investigation, rather than merely to study the technique of ana-
lytical methods.

5'81. Gas Analysis I. This course considers the qualitative and
quantitative analysis of the various gases, the technical analysis of com-
monly occurring gaseous mixtures, such as illuminating and fuel gas, gases
from acid chambers and chimney gas, and the consideration of losses due to
waste gases. Textbook: Gill, Gas Analysis for Chemists, or Gas and Fuel
Analysis for Engineers.

5'82. Gas Analysis I. This cours. consists of ten three-hour
exercises in the analysis of gases, with the use of methods and apparatus
which admit of a high degree of precision.

588. Gas and Fuel Analysis. This course discusses the origin, manu-
facture, properties, uses and analysis of the various fuels; also smokeless
combustion, and the considerations involved in the economical application
of fuel. Given in connection with Engineering Laboratory. Textbook:
Gill, Gas and Fu4l Analysis for Engineers.

5-841. Applied Chemistry. This course deals with the properties,
testing and applications of paints, oils, varnishes, lubricants and wood
preservatives. Alloys, bearing metals, boiler scale and corrosion of metals
are also discussed.

5'842. Applied Chemistry. This course is similar in character to
course 5'341. Laboratory work can be had in place of lectures.

5'848. Engineering Chemistry. An elementary course designed to
give the engineer an insight into the chemistry involved in the production
and use of illuminating gas, alcohol, paper, ink, leathers, rubber, animal,
vegetable and mineral ails, paints, varnishes, starch, sugar and explosives.
Textbook: Rogers, Elements of Industrial Chemistry.

5'8i. Testing of Oils. This course covers the mechanical and chemi-
cal testing of the mineral, animal and vegetable oils, with the purpose of
detecting adulteration, and of determining their applicability and their
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safety, from the point of view of the manufacturer and of the insurance
underwriter. Textbook: Gill, Handbook of Oil Analysis.

5'881. Testing of Oils. This course is similar to 5'36, special attention
being aid to lubricating oils and the needs of the engineer. Textbook:
Gill, Short Handbook of Oil Analysis.

5'87. Chemistry of Road Materials. This course is intended for civil
engineers, and deals with the applications and tests of bitumens, tars, oils,
paints and chemicals used in the preservation of roads and road structures.
Textbook: Blanchard, ,jighway Engineers' Pocket Book.

8*40. Special Mehods and Instruments. This course deals with
the use of the microscope, polariscope and saccharimeter, refractometer,
viscosimeter, turbidimeter, nitrometer and precision centrifuge, and a
study of their application to problems in technical practice. Neostyled
Notes.

5'41. Metallography . In this course, the-general methods used in
the study of alloys, the construction and interpretation of equilibrium dia-
grams and the relations between the constiiution of alloys and their phys-ical properties are considered. The iron-carbon diagram is studied in
detail with its application to the heat treatment and the use of steel.
Textbooks: Williams, Metallography; Fay, Microscopic Examination of
Steel.

5142. Metallography Ia. This course is similar to course 5'41, but
intended only for students entering from other colleges.

548. Metallography II. This is an advanced course of lectures, con-
ferences and reports in which special problems of scientific and industrial
interest are discussed in detail.

5850. Organic Chemistry. (Brief Course.) This course is designed
for students who will not pursue the study of organic chemistry further; it
includes a general discussion of the most important facts in the chemistry of
the compounds of carbon. The typical methods of preparation and the
chemical and physical properties of the various classes of compounds are
presented, and a brief account is given of the source and technical prepara-
tion of the simpler substances of commercial importance. Textbook:
Moore, Outlines of Organic Chemistry.

5'51. Organic Chemistry I. This is an extensive course in which the
general principles of organic chemistry and the properties of important
compounds receive thorough discussion. The lectures are fully illustrated
by experiments. Textbook: Cohen, Theoretical Organic Chemistry.

8.52. Organic Chemistry II. For admission to this course students
must have completed satisfactorily a year's work in organic chemistry.
The important principles of the science are emphasized from a more mature
point of view than is possible when the subject is approached for the first
time, The usual classification of compounds into the aliphatic and aro-
matic series is discarded, and the properties of the compounds containing
the important radicals are studied in a comparative way. Emphasis is
placed on the study of unsaturation, the influence of structure and sub-
stituents on the activity of radicals, and the application of the methods
of physical chemistry to the solution of problems in organic chemistry.

8'58. Organic Chemistry III. This is primarily a graduate course
designed to supplement the instruction received by students who have the
equivalent of Organic Chemistry I. Important topics, varied from year
to year, are presented in lectures accompanied by assigned reading and
discussion, The year 1922-23 will be devoted to a systematic study of the
Chemistry of the Heterocyclic Compounds. Textbook (recommended,
but not required) Meyer and Jacobson, Lehrbuch, Volume II, part 8. (Veit,
Leipzig.)
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5*04. Industrial Organic Chemistry. The purpose of the course is
to give those who are interested in organic chemistry a comprehensive
survey of the various industries in which it is used. Among the topics
which will be studied are: sugar and starch inidustries, distillation of wood,
technical treatment and uses of rubber, some products derived from coal-
tar, manufacture of inks, textile industries, fats, waxes and essential oils,
organic medicinal chemicals, etc. Emphasis will be placed on the organic
chemistry involved in these operations, but a description of the technical
operations sufficiently detailed to make the discussion complete will also
be given.

55. Organic Qualitative Analysis. This is a laboratory course for
advanced students in the use of systematic methods for the identification of
organic compounds continuing through two terms. Textbook (recom-
mended, but not required): Mulliken, Identification of Pure Organic

Co o61. Organic Chemical Laboratory. This course includes three
kinds of laboratory practice. (a) Organic preparations. In this the student
becomes familiar with the more common methods of manipulation and
the more important synthetic processes, while the application of theory to
the work in hand is constantly emphasized by regular conferences with
individual students. (b) Identification of organic compounds. This part
of the work has a similar educational value to that afforded by qualitative
analysis in the inorganic field. Similar methods are pursued. (c) Ultimate
analysis. This portion of the work (now given only in Course V) gives
drill in combustion and the method of Carius. In these fundamental opera-
tions the student is expected so to overcome all sources of error as to acquire
confidence in his results. Textbook: Gattermann, Practical Methods of
Organic Chemistry.

5*562. Organic Chemical Laboratory. This course provides labora-
tory practice based upon theoretical instruction given in course 5'50. The
kind and guantity of work are widely varied, according to the professional
course which the student is pursuing.

5'57. Synthetic Methods in Organic Chemistry. This is a course for
graduate students specializing in organic chemistry. Standard methods of
organic synthesis will be discussed, particular attention being given to the
relation of the reagent to the structure of the product and to the varied
reactivity of similar groups. The course is intended as an introduction to
organic research, inasmuch as it aims to describe the means whereby sub-
stances of desired structure may be deliberately synthesized.

O'58. Recent Developments in Organic Chemistry. This course is
designed to bridge the gap between the textbooks and the current journals,
and so to awaken in the student the desire to read for himself. It is also
open to those members of the instructing staff who wish to keep in touch
with what is being done in the organic field. This course will be given in
any term when applied for by six regular students who desire to do the
required reading. It will also be given for a smaller number of regular
students if there ae enough habitual listeners to make a total attendance
of twenty.

519. Selected Topics In Organic Chemistry.
5*89a. Chemistry of Dyes. This is an illustrated course of lectures for

graduate students on the organic chemistry of the synthetic dyestuffs and
their intermediates. Synthetic methods, physical, chemical and tinctorial
properties, structure, and chromaphore theory and classification are
systematically discussed, and their significance in the development of the
color and textile industries is indicated. Textbook (recommended, but not
required): Caine and Thorpe, The Synthetic Dyestuffs.
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5'59b. Chemistry of Powder and Explosives. In this course the various
types of propellent powder will be considered, their history, manufacture,
properties, tes and manner of use. Initiators and commercial and
military high exlsives will be discussed, particular emphasis being given
to their chemica reactions and to their properties with reference to current
theories of explosives.

5'59c. Determination of Che cal Constitution for Organic Com-
pounds. This is a course for graduat chemical students in which, aided by
numerous illustrative problems draw from classic researches, many of the
more practical general methods for establishing the exact contitution of
organic substances of previously undetermined chemical structure will be
thoroughly discussed.

5'68. Thermodynamics and Chemistry. This course is mainly for
students taking physical chemistry as a major subject. An acquaintance
with the elements of physical chemistry is presupposed. An extended
examination is made of the fundamental equations of thermodynamics, and
of their applications to physicochemical changes, to chemical equilibria,
and to electrochemistry. Numerous problems are solved. Textbook:
MacDougall Thermodynamics and Chemistry.

5*64. 6 onference on Current Literature in Physical Chemistry. Brief
oral reports, by the members of the conference, on the current literature of
physical chemistry, mainly from the French and German journals.

5,65. Chemical Principles I. In this course 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 phape-rule
standpoint, and thermochemistry. The laboratory course serves to
emphasize 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-puint, transference-numbers,
conductivity and ionization, of rates of reaction, of the equilibrium-
constants of gaseous, dissolved and solid substances, and of thermo-
chemical constants. Textbook: Koyes and Sherrill, An Advanced Course of
Instruction in Chemical PrinciPles.

5'651. Chenical Principles. This course, adapted to the needs of
students in Course X, differs from 5'65 in the following respects. Certain
topics are dealt with more briefly, and the time thus gained is devoted to a
consideration of the maximum work obtainable from chemical changes and
its relation to the equilibrium conditions f such changes. Especial empha-
sis is placed upon the effect of temperat e on chemical equili rium. ext-
book: Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

P*6. Phemical Principles. This course is open only to graduate
students from other colleges who have already taken a descriptive course in
physical chemistry, which is not accepted as the equivalent of 5'65. Especial
emphasis is placed on the practical application of principles, as illustrated
by problems, which the students are required to solve. The subject matter
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corresponds to that described under 5'65 and 5'67, but is adapted to the
more advanced viewpoint of the graduate student. Textbook: Noyes and
Sherrill, An Advanced Course of Instruction in Chemical Principles.

R'7. Chemical Principles II. This course is a continuation of course
5'65, and is conducted in the same general way. The principles of electro-
chenisatry and of thermodynamic chemistry are developed from the free-
energy viewpoint. The topics considered in electrochmistr are: the
electromotive force of voltatc cells and the separate electrode and liquid
potentials which constitute it; electrode-potentials in relation to the equi-
librium of oxidation and reduction reactions; electrolysis in relation to
electromotive force; and concentration and gas polarization. In thermo-
dynamic 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 chasiges; and from the effect
of temperature on free energy is derived that of chemical equilibrium.
Textbook: Noyes and Sherrill, An Advanced Course of Instruction in
Chemical Principles.

a 8. Thermochemistry and Chemical Equilibrium. In this course
the more important principles of physical chemistry are discussed. The
topics considered are the pressure-volume relations of gases, solutions,
elements of thermochemistry, the phase rule, the mass-action law applied
to homogeneous and heterogeneous equilibria, the effect of pressure and of
temperature on chemical equilibria, the elements of electrochemistry and
the energy obtainable from chemical change. These principles are illus-
trated and emphasized by numerous problems which are solved inde-
pendently by the students and afterwards discussed in the classroom.

56'89. Colloidal Chemistry. In this course the behavior and proper-
ties of substances in the colloidal state are considered in relation to the
surface effects upon which they largely depend. The topics discussed are
surface tension, adsorption, contact catalysis, Brownian movement, and
methods of preparation and properties of disperse systems, such as foams,
emulsions suspensions, colloidal solutions and gels. The lectures are
illustrated by experiments. For general outside reading, which is required,
specific assignments are given to standard textbooks, and to the current
chemical literature for special topics.

5'70. The Logic of Scientic Inquiry. One evening a week (7'30 to
9-30) throughout the academic year. The seminar is devoted to a discus-
sion of the methods which are used in making an inquiry into the phenom-
ena of nature, to a discussion of the uses of reasoning and of the relations
between logic and experiment.

Members of the Institute staff and others engaged in scientific inquiry
will speak, and the talks will be followed by informal discussions. A knowl-
edge of the general history of science is desirable but not necessary.
Graduate students in any of the departments of the Institute, members of
the instructing staff, and properly qualified seniors will be admitted to the
course after consultation with the instru ctor in charge.

5'71. Physical Chemistry Seminar. The classes are of fan informal
nature and include discussion of the assigned reading. Many of the topics
are brought up to date by assignments in the current literature, sometimes
of definite articles for review, sometimes of a general topic which the
student is expected to follow up by a search of the abstract journals. While
the text serves as a general outline of the work, certain topics chosen entirely
outside of the text are considered in relation to physical chemistry as a
whole. The course is given only in case a sufficient number of students
apply in time to arrange for it. Textbook: Nernst, Theoretical Chemistry,
Seventh English Edition.
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5'72. Radiochemistry and Atom Structure. This course is given as a
seminar in which original articles, on atomic structure and radiochemistry,
by Rutherford, Soddy, Moseley, Lewis, Langmuir, etc., are read and dis-
cussed. Not 'ven in 1922-28.

5'781. ermodynamice I; Free-Energy. In this course the thermo-
dynamics of chemical reactions is presented from the free-energy view-
point. Methods for calculating free-energy values from equilibrium data
and electromotive force, and the effect of temperature on free-energy, and
therefore on chemical equilibrium, are considered in detail. Definite
problems serve as a basis for discussion, and are so selected that the student
acquires an insight into a general plan for working out a complete system
of free-energy values. From these values the equilibrium constants of all
chemical reactions can be calculated at diaerent temperatures.

5'782. Thermodynamics II; General Theory. The principal general
equations of thermodynamics from the entropy point of view will be
developed. Some applications of the equations to phenomena relating to
the general properties of substances will be studied. Emphasis will also
be placed on the importance to the " third law " of the temperature func-
tions of the specific heats of substances. Tlpe aim throughout the course
will be to emphasize the fundamental and philosophical aspects of ther-
modynamics.

8,74. Kinetic Theory of Gases, Liquids and Solids. In this course
those ideas and theories will be discussed which seek to account for the
physical properties of substances from a kinetic point of view. The
methods of mathematical analysis which are particularly adapted to this
particular field will first be considered, after which the results obtained
by their application to several molecular models will be examined. Van
der Waal's ideas and his equation, and its later development by Van Laar,
which attempt to account for the properties of non-perfect gases and the
continuity of the three states of aggregation, will receive detailed attention.
Recent attempts to use an atom model suggested by the work of Bohr and
others will be considered, and a general comparison finally made showing
how well the existing quantitative data can be accounted for by the most
recent developments of the kinetic theory. Textbook: J. H. Jeans,
Dynamic Theory of Gases.

5'78. Atomic Structure. The indications concerning the nature
of the atom, shown by researches in radiation, radioactivity and allied
fields are outlined in an essentially non-mathematical manner. With these
indications is compared the evidence of chemical and electrochemical
knowledge. Lastly the usefulness of a theory of atomic structure, in inter-
preting chemical facts, and particularly the nature of valence, is discussed.

87. Sub-Atomic Chemistry. This course for graduate students will
extend throughout the year and will embrace the fonowing topics. In the
first term, the methods of separation and identification of the radio elements
and physical methods of deterrining atomic and sub-atomic masses and
dimensions; in the second term, the application of quantim hypothesis to
radiation, photoelectric effect, and to the Bohr atom model, and in the
third term, theories of atomic structure - particularly the Lewis-Langmuir
theory - with especial regard to its chemical significance. Textbooks:
Soddy, The Chemsstry of the Radio Elements; Milliken, The Electron; and

i Articles in Scientific Journals.
'810. Special Courses In Chemistry and Explosives for Ordnance

Officers.
5'80a. General Chemistry. Lectures during the first term on the

fundamentals of inorganic and of organic chemistry, the gas-law, vapor
density, electrolysis, the mechanism of reactions, etc. Particular attention
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will be given to principles important for an understanding of the manu-
facture and functioning of explosives, and these will be illustrated by
problems. Important technical processes, the manufacture of sulphuric
acid, nitric acid, chlorine chlorates, ammonia, the fixation of nitrogen
and the distillation of coal tar and of petroleum, will be treated in detail.
Textbook, Modern Inorganic Chemistry, J. W. Mellor.

5180b. Chemistry of Powder and Explosives. Lectures during the
second term, devoted to the manufacture, testing and use of powder and
explosives. Their chemical properties will be discussed in their bearing
upon availability, method of manufacture, manner of storage and of use.
Black powder, nitrocellulose powders, nitroglycerine powders, flashless
powder and flashless charges, fulminate, azide, primers, high explosives,
aromatic nitro-compounds and those derived from other sources, dynamite,
chlorate explosives, and pyrotechnic devices, will be discussed. Textbooks:
Organic Chemistry, J. F. Norris; Laboratory Experiments on the Class
Reactions and Identifications of Organic Substances, Noyes and Mulliken;
Mimeograph Notes; Courses of Instruction in Chemistry and Explosives,
Davis.

8'80c. Theory of Explosives. Lectures during the third term on the
phenomena of explosions and the thermochemistry of explosives. Illus-
trated by problems.

5'80d. General Chemistry Laboratory. To accompany 5'80a,
laboratory exercises in the preparation of technically important or typical
inorganic and organic substances, together with experiments to determine
the purity of the raw materials and of the final products.

8'80e. Explosives Laboratory. Exercises in the preparation and
testing of explosive substances. Analysis of black powder and smokeless
powder, preparation of picric acid, TNT, tetryl, etc., heat-test, etc. One or
two afternoons will be devoted to practical experiments on the force of
explosives, their sensitiveness to shock. The course will familiarize the
student officers with the chemical and physical properties of explosives
and with the methods b which these roperties are examined.

814. Industrial A lications of Cemical Principles. In this course
a few important industrial processes are studied from the standpoint of
general chemistry. Particular attention is directed to determine the
theoretical maximum efficiency in each case and methods of attaining it.

590. Research Problem. The laboratory problems assigned in this
course are of the nature of minor researches, which are intended to give
the student an opportunity to test his ability to do work of an original
character. In connection with this work carefully written reports are
required upon the journal literature relating to the topics 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.

8'93. History of Chemistry. This course is devoted to the historical
development of the science and to the life and work of the great men who
have contributed to this development. The student is required to do exten-
sive reading and to make oral as well as written reports upon the details
of classical investigations.

5'94. Recent Developments In Chemistry. During the first and
second terms, weekly meetings of this course are held at which reports and
reviews of topics of current interest are presented by members of the
instructing staff or graduate students.

5'96. Thesis. As a part of the requirements for graduation each
student is required to present a written thesis based upon an investigation
carried on under the direction of a member of the instructing staff. So
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far as possible, each student is allowed to select the field of chemistry in
which to carry on his investigation.

6'96. Thesis Reports. A series of 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.

8'97. Journal Meeting in Organic Chemistry. The instructing corps
and graduate students in orgamic chemistry meet once a week to discuss
current publications.

98. Research. The research required as l. part of the requirements
for any of the advanced degrees may be taken m any of the following
divisions of the Department: inorganic, physical, organic, or applied
chemistry. In its general character the work must be of such a grade as
to demonstrate the fitness of the student to carry on original investigations
with a reasonable degree of independence but in consultation with the
member of the staff having the research in charge.

58991. Research Conferences in Physical Chemistry. The researches
in progress in the Research Laboratories of physical chemistry are discussed
by those who are at work upon them.

5'992. Research Conerences in Organic Chemistry. The researches
in progress in the Research Laboratories of organic chemistry are discussed
by those who are at work upon them.

ELECTRICAL ENGINEERING

The instruction in Electrical Engineering aims to give a foundation
in those general principles of electricity and magnetism upon which the
development and advancement of the electrical art, in all its various phases,
have been shown to rest. Co6rdinated with this instruction in the theory
of electricity and magnetism and enforcing it, are courses on the larger
problems of engineering, together with the work in the laboratories, embrac-
ing a detailed study of the instruments, methods, and plant used in modern
electrical engineering practice, special emphasis being laid throughout on
a study of sources of error, economy of time, and precision of results.

The unusually extensive equipment of the Augustus Lowell Labora-
tory of Electrical Engineering makes it possible to familiarize the under-
graduate student with the various types of apparatus and the engineering
methods with which he will be brought into contact in his later professional
work, and also affords opportunity for graduate students to carry out
original investigations. The latter opportunities are enhanced by the
great libraries and research laboratories of the Department.

Excursions to important industrial works with which the vicinity of
Boston abounds keep the students in touch with present practice in
electrical engineering.

In Course VI-A the instruction and experience in shop processes and
shop management are added to the scientific instruction of Course VI.

The Option in Electrical Communication is exhibited on page 22.
6100. Principles of Electrical Engineering (Electric and Magnetic

Circuits). A course of recitations and problems devoted to fundamental
concepts of electrical engineering and to the laws of the electric and mag-
netic circuits. Textbook: Timbie and Bush, Principles of Electrical
Engineering.

6,01. Principles of Electrical Engineering (Direct-Current Ma-
chinery). A course of recitations and supervised problem work devoted to
the principles underlying the construction and performance of direct-
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current machinery. Textbook: Langsdorf, Principles of Direct-Current
Machines.

6'0. Principles of Electrical Engineei (Variable and Alternating
Currents). A course of recitations and sup sed problem work devoted
to variable and alternating currents. Textbooks: R. R. Lawrence, Principles
of Alternating Currents; W. V. Lyon, Problems in Electrical Engineering.

6.08. PiInciples of liectrical Engineering (Alternating-Current Ma-
chinery). A course of recitations and supervised problem work devoted to
the discussion of polyphase alternating currents and the various types of
alternating-current machinery for the generation transmission and dis-
tribution of power. Textbooks: R. R. Lawrence, Principles of Alternating
Currents; R. R. Lawrence Principles of Alternating-Current Machinery;
W. V. Lyon, Problems in ;lternating-Current Machinery.

6081. Principles of Electrical Enginee (Alternating-Current
Machinery). A course of recitations and super problem work, similar
to course 6'08 and a portion of course 6'04, but with less attention paid to
details.

6'04. Principles of Electrical Engineering (Alternating-Current
Machinery). A continuation of course 603. A course of recitations and
supervised problem work devoted to the discussion of the various types of
alternating-current machinery for the generation, transmission and distri-
bution of power and a discussion of transients in transformers and alter-
nators. Textbooks: R. R. Lawrence Principles of Alternating-Current
Machinery; W. V. Lyon, Problems in Alternating-Current Machinery.

6'041. Principles of Electrical Engineering (Alternating-Current
Machinery and Electric Transmission). A course of recitations and super-
vised problem work devoted to the continued study of alternating-current
machinery and to problems involved in the electric transmission of energy.

6'05. Principles of Electrical En eering (Transmission Problems).
A course of recitatiom. and supervised problem work devoted to the con-
sideration of the electrostatic circuit, particularly with regard to its appli-
cation to the dielectric stresses in insulators and cables, the phenomena of
electrostatic and magnetic induction in transmission lines, corona and
corona loss. A brief discussion of the electrical and mechanical calcu-
lations of transmission lines and graphical methods as applied to such
problen is included. Textbook: Jackson, Alternating Currents and
Alternating Current Machinery.

6'06. Principles of Electrical Engineering (Transmission Problems).
A continuation of course 6'05. A course of recitations and supervised
problem work devoted to the consideration of power factor correction and
unbalanced loads on transmission lines and economic considerations of
electric-power transmission.

6'101. Principles of Electrical Engineering (Electric and Magnetic
Currents). First half of course 6'00, given at the works of Co6perating

6o 1. Principles of Electrical Engineering. Last half of course 6'00
and first half of course 601.

6'111. Principles of Electrical Engneering (Direct-Current Ma-
chinery). First half of course 6'01, given at works of Co6perating

8112. Electrical Engineering (Direct-Current Machinery). Second
half of course 6'01, given at works of Cooperating Company.

6'12. Electrical Engineering (Direct-Current Machinery and Alter-
nating Currents). Second half of course 6'01 and first half of course 6.02.

6'121. Principles of Electrical Engineering (Alternating and Variable
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Currents). Second half of course 0'02, given at works of Cooperating

MR. Principles of Electrical Engineering (Alternating-Current
Polyphase Circuits. First half of course 6'03, given at works of Coperat-
ing Company

614. Principles ?of Electrical Engineering (Alternating-Current
Machinery). Last half of course 6'03 and first half of course 6'04.

6'141. Principles of Electrical Engineering. First half of course
6'04, given at works of Cooperating Company.

6'142. Principles of Electrical Engineering. Last half of course
6'04, given at works of Cooperating Compan.

'18. Principles of Electrical Engineeing (Alternating-Current Ma-
chinery and Power Transmission). Last half of course 6'04 and first half
of course 6'05.

6,161. Principles of Electrical Engineering (Transmission Problems).
First half of course 6'05, given at works of Cooperating Company.

6,152. Principles of Electrical Engineering (Transmission Problems).
Last half of course 6'05, given at works of Cooperating Company.

8'16. Principles of Electrical Engineering. Last half of course 6'05
and first half of course 6'06.

6'161. Principles of Electrical Engineering (Transmission Problems).
First half of course 6'06, given at the works of the Cooperating Company.

6'162. Principles of Electrical Engineering (Transmission Problems).
Last half of course 6'06, given at the works of the Cooperating Company.

6'20. Electric Transmission Equipment. A course of lectures and
recitations devoted to the design, construction and characteristics of the
equipment employed in the electrical transmission of energy. Hayes,
Switching Eqipment for Power Control.

621 dustrial Applications of Electric Power. A course of lectures
on electric-motor drive, electric lighting and electric heating in industrial
plants and for industrial purposes.

6'22. Central Stations. A course of lectures dealing with the design,
construction and operation of electric-power generating stations, accom-
panied by relevant problems in engineering economics.

628. Central Station Design. In this course particular attention is
given to the study and projection of load curves, the economic selection
of site and machinery, the arrangement of plant and a statistical analysis
of the cost of electric energy.

6'281. Central Stations. A course of lectures on the design, construc-
tion and operation of electric-power generating stations, being a condensa-
tion of courses 6*22 and 6*23.

6o4. Electric Railways. A course of lectures and recitations relating
to the construction, equipment and operation of different types of electric
railways, together with related problems in power transmission and genera-
tion. Textbook: Buck, The Electric Railway.

6*25. Dynamo Design. A course of exercises discussing direct-current
machines and alternating-current transformers. Materials of construction,
methods of construction, and the influence of the various factors in design
on manufacture and operation are considered. Textbook: Alex. Gray,
Electric Machine Design.

626. Dynamo Design. A course of exercises treating the design of
synchronous and induction machinery, primarily a continuation of 6'25 but
also complete within the term. Textbook: Alex. Gray, Electric Machine
Design.

8'27. Ilumination. A course of lectures and recitations devoted to
the production, measurement and distribution of light. The various types
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of lighting unit, the characteristics of each and its appropriateness for
different purposes, e.g., industrial lighting, commercial lighting, street

etc., are discussed. Considerable time is devoted to the bearing
illumiation on industrial production, sanitation and factory
also to industrial codes and the relation of the state to proper

indust , street and agtomobile headlig ting.6368. Electrical Communication IA. This course deals with trans-
mission by means of telehone and telegraph circuit, and by means of
radio. The laboratory work includes measurements of voltage and current
upon several types of artificial lines, and the cornparison of measured
results with those deduced theoretically. The course idivided as follows:
(a) Wire Transmission; summer and repeated in first term. (b) Wire
Tr on; second term. (c) Radio Transmission; second term,

ted in third term. Parts a and c satisfy the requirements of the
Corps, R. 0. T. C. Textbooks: Hill, Telephone Transmission;

orecro, Principles of Radio Comnunication.
6t 2 cr Storage Batteries. A course dealing with the theory, construc-

tion, care and application of storage batteries. Ten lectures, accompanied
by laboratory work. To be given in one term of fourth y~ar if applied
for by six or more students.

6180, 6181, 6182. Electrical Communication. This course deals with
the principal avstems of electrical telegraphy and telephony (using wires
and radio) in i -actical use with reference to the principles and modes of
application. ht (a) deals principally with wire telegraphy, part (b)
with wire telephony and part (c) with radio.

6'8. Communications Laboratory. This course consists of measure-
ments on artificial transmission lines with a comparison of computed
results. Considerable time is devoted to radio measurements. Not given
in 1922-23.

'3188. Electric Wiring and Lighting of Buildings. A course of lectures
on the design of electric wiring and lighting systems for buildings. Text.
book: Cook, Interior Wiring.

6'40. Elements of Electrical Engineering. A course of recitations and
problems relating to the general principles involved in the generation,
distribution and utilization of electric power. Textbook: Hudson, Engi-
neering Electricity.

61. Elements of Electrical Engineering. A course of recitations
and problems relating to the general principles of the electric and mag-
netic circuit and their applications to the generation, distribution and
utilization of direct-current power. Textbook: Hudson, Engineering
Electricity.

6148. Elements of Electrical Engineering. A course of recitations
and problems relating to the applications of the general principles of the
electric and magnetic circuit to the generation, distribution and utiliza-
tion of alternating-current power. Textbook: Hudson, Engineering Elec-

6481, 6'482. Elements of Electrical Engineering. A course of reci-
tations and problems relating to the general principles involved in the
generation, distribution and utilization of electric power with special
application to Ordnance service. Textbook: Hudson, Engineering Elec-
tricity.

644. Electric Transmission and Distribution of Energy. A course
devoted to an analysis of the electric circuit and the problems of electric
transmission and distribution of energy. Textbook: Jackson, Alter~ating
Currents and Alternating-Current Machinery.

6,46. Alternating Currents and Alternating-Current Machinery. A
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course devoted to the principles of alternating currents and alternating.
current machinery. Given especially for students in Course XIII-A. Text-
book: Gray, Principles and Practice of Electrical Engineering.

644. Alternating-Current Machinery and Its Applications. A con-
tinuation of course 6'45. A course devoted to the principles and perform-
ance of alternating machinery with special reference to mechanical and
naval problems. Textbook; Gray, Principles and Practice of Electrical
Engineering.

610. Electrical Engineering Seminar. A series of conferences of the
instructing staff and all men pursuing graduate work in the branches relat-
ing to electrical engineering, for the purpose of reviewing problems of timely
interest in electrical engineering. Continued through the year.

6'11. Alternating Currents. A graduate course concerned chiefly
with the transmission of power by alternating currents. The long trans-
mission line in the steady state, transients in networks and surges on long
lines are treated mathematically, by laboratory work and by special
problems.

6'82. Alternating-Current Machinery. A graduate course of con-
ferences dealing with the advanced analysis of the theory and performance
of alternating-current machinery.

6'58. Public Service Companies. A graduate course of lectures and
conferences on organization and management of such companies, accom-
panied by extensive assigned reading and examination of operating records.

614. Power Stations and Distribution Systems. A graduate course
consisting of the examination of a project relating to the generation and
distribution of the electric power and the preparation of a report dealing
with the preliminary design and estimate of cost.

6155. Electric Railways. A graduate course of lectures and problems
on the application of electty to the propulsion of railway trains. Special
attention is paid to the predetermination of size of equipment and en
requirements, the relative advantage of steam and electricity for pou-
sion, the various systems of electric traction, and to the making of estiae
of the cost of construction and operation. Textbooks: Buck, The Electric
Railway; Richey, Electric RiwyHandbook.

6'16. Electrical Communication of Intelligence. A graduate course
on the thory of telgapyand telephony by wires and radio communica-
tions, including the problms of wave transmission of sinusoidal and non-
sinusoidal impulses and trains, line loading, repeating vacuum tube effects
and radio transmission. Laboratory work will be associated with the
lectures.

6'17. Illumlnation. An advanced course in the study of light sources,
lgtdistribution, and illumination design. The spectrophotometricstd

ofsources, as well as the photometric examination of larger luminaie
and the use of special phtometric devices will be included. This course
is intended for those wohave completed 6'27 or its equivalent.

6'69. Electrical Engineering Laboratory. A course of ten laboratory
and twenty class room exercises concerned with the application of the funda-
mental laws of the electric and magnetic current to technical electrical
measurements. Textbook: F. A. Laws, Electrical Measurements; Specia?
Directions fr Measurements Division.

6'70, 671a, b, 6'72a, b, 6'78a, b, 6'74. Electrical Engineering Labora-
tory. A course devoted to study of technical electrical measurements and
dynamo-electric machinery. Por purposes of administration, the work is
divided into two parts. ()Technical Electrical Measurements.-- The
work in technical electrica measurements consists of six exercises in the
first term of the third year, five in the second term of the third year, five in
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the third term of the third year and three in the first term of the fourth year.
Particular attention is given to tests to determine the character and beha-
vior of the materials of electrical engineering under various circumstances
and to the study of electrical measuring instruments. The laboratory
exercises are supplemented by a series of conferences in which the general
subject of technical electrical measurements is discussed. (b) Dynamo-
Electric Machinery.- The work in dynamo electric machinery consists of
five exercises in the second term of the third year, five in the third term of
the third year, seven in the first term of the fourth year, and ten in the
second term of the fourth year. The tests in the third year include the
determination of the characteristics, efficiency, regulation, and heating of
direct-current machinery. In the fourth year tests for efficiency, heating,
regulation and the like are made on alternating-current machines.

The laboratory exercises are supplemented by conferences. Prelimi-
nary reports prepared in the classroom at specially assigned hours are
submitted by students before performing each experiment in the lab-
oratory. Textbook: Laws, Electrical Measurements; Special Directions
for Measurements Division, Electrical Engineering Laboratory.

6'75, 6'76a, 6'76b, 6'77, 6'78. Electrical Engineering Laboratory. The
subject matter is abbreviated from that of course 6'70-6'74.

6'80. a, b. Electrical Engineering Laboratory. This course is
intended for those students who desire to do more than the regularly
required amount of undergraduate work in the Electrical Engineering
Laboratory. The experiments are arranged to suit the requirements of the
individual student.

6'81, 6'82, 6'88a, 6*88b, and 6'84. Electrical Engineering Laboratory.
A course of laboratory exercises devoted to the study of technical electrical
measurements and dynamo-electric machinery. The subject matter is
similar to that in courses 6'70-674.

6'86. Electrical Engineering Laboratory. A course of ten exercises
designed to familiarize students with the elements of technical electric
measurements and with the characteristics and operation of the ordinary
types of electrical machinery. Textbook: Electrical Engineering Laboratory
Experiments, published by Electrical Engineering Department, 1919;
Instructions for Students in Dynamo Laboratory.

6'86. Electrical Engineering Laboratory. A course of seven labora-
tory exercises in subject matter similar to that of course 6'85.

6'87. Electrical Engineering Laboratory. A course of ten experiments
in the fourth year, designed to illustrate the operating characteristics
of the common forms of alternating-current machinery and the execution
of some of the more important acceptance tests. Textbooks: Electrical
Engineering Laboratory Experiments, published by Electrical Engineering
Department, 1919; Instructions for Students in Electrical Engineering
Laboratory, 1920, Third Edition.

6*88. Electrical Engineering Laboratory. A course of ten exercises
designed to familiarize the students with the characteristics and operation
of the ordinary types of electrical machinery. Textbooks: Electrical Engi-
neering Laboratory Experiments, published by the Electrical Engineersng
Department, 1919; Instructions for Students in Dynamo Laboratory, Third
Edition, 1920.

6'10. Technical Electrical Measurements. A course of ten exercises
devoted to the study.of electrical measuring instruments and the materials
of electrical engineering.

6*91, 6*92. Electrical Engineering Laboratory. A course devoted to
the study of electrical measurements and the testing of dynamo machinery
In electrical measurements the students calibrate portable indicating instru.
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ments of the types later used in the testing of d amo machinery. Watt-
hour meters and instrument transformers are a calibrated. The oscil-
lograph is used to determine the wave forms in various circuits.

in dynamo machinery, operating tests are made- on shunt, series,
compound and interpole motors, on shunt and compound generators
singly and in parallel, on the balancer set and the three-wire system.
The operating characteristics of the above are determined by means of
load and no-load runs. Heat run acceptance tests are made. Transform-
ers, alternators, induction and synchronous motors as well as other types
are tested for performance characteristics.

The laboratory work is supplemented by trips to various power
houses and electrical manufacturing plants.

Each laboratory exercise is preceded by a conference, and a prelimi-
nary report isprepared by the student. In the fina repot, which is written

er supervision, the student is required to anlyze and explain the
results obainedin the tests. Textbooks: Electa Engineerig Lab-
oratory Experiments published by Electrical Engineering Department 1919;
Instructions fr Students in Dynamo Laboratory, Third Edition, 1920.

*95. Eectrical Testing (Advanced). An advanced laboratory course
intended as an introduction to more elaborate work of special investi-
gation. Each student is assigned a particular problem and is expected
to work out carefully the experimental process involved so that a just
estimate of the %lue may be reached. To facilitate this work, a very
complete collection of instruments and standards has been provided.

6'96. Electrical Engineering Laboratory (Advanced). The work
of this course is specially arranged for each student, and deals particularly
with the more advanced problems of alternating currents and alternating-
current machinery.

BIOLOGY AND PUBLIC HEALTH

In the work of this Department some knowledge of chemistry and
physics is indispensable by way of preparation, and hence no biological
course is open to first-year students. in the second year, second term,
a course in general biology is given followed in the third term by botany
and zoology, while in the third and fourth years instruction in professional
subjects is provided, chiefly for students of biology and public health
industrial biology, chemistry, sanitary engineering geology and genera
engineering. The subjects fall somewhat naturally into four groups:
First, the general biological, including the fundamental courses in biology,
botany, zoology, anatomy and physiology; second, the bacteriological group,
includn general bacteriology and its professional and technical applica-
tions in the laboratory; third, the puotic health group, in which road
applications to community life and public and social welfare are considered.

he fourth group includes the technical subjects of most importance in
food conservation and manufacture. The whole aim of the instruction in
the lower years is to give a solid foundation; in later years, to develop
professional attainment.

The second option, industrial biology is designed especially for those
who wish to enter the broad field of food engineering. Although as pre-
scribed the course meets the requirements of the fishery industries, a sub-
stitution of technical subjects in other branches of the fod industries may
be made and thus prepare students for technical careers in the packing
industries in general. In this option the departments of mechanical engi-
neering and engineering administration supply the necessary engineering

Wm
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and business subjects to fit men thoroughly for the industries to be served.
7'01. General Biology. An introduction to the study of living things.

It consists essentially of a general discussion of the fundamental facts
and principles common to all the biological sciences. The course is ele-
mentary andreparator in character and in aim. Textbook: Sedgwick
and Wson neral Bly.

7'02. klements of Bioloy. A briefer course of the same character
as course 701, arranged especially for students in Sanitary Engineering.

708. Theoretical Biology. An advanced course of lectures and
reciations in General Biology designed to acquaint the student with the
rincipal theories and hypot eses which have played an important part

the development of biological science, and particularly of those which
underlie the more fruitful research work of the present day. The three
major problems discussed are - heredity, morphogenesis and immunity.
Special reading assigned. Textbook: Castle, Genetics and Eugenics.

7'04. Botany, Cryptogamic. Beginning with the lowest forms of vege-
table life, the various groups of algas and fungi are systematically studied
and afterwards, higher cryptograms. Some attention is also paid to the
structure and development of lowering plants. Textbook: Coutler, Barnes
and Cowles, Textbook of Botany, Vohsme I.

7'06. Zoology, Invertebrate. A systematic course in the study of
the lower animals, layg special stress upon the economic aspects of the
subject. Textbook: Kingsley, Hartwig's Manual of Zoology.

7'06. Microscopy of Waters. The aim of this course is to give first-
hand knowledge of the organisms commonly found in waters of varying
quality. The treatment of water by copper sulphate, aeration, etc., is also
discussed. Methods of microscopical examination are taught and practical
laboratory work is required. Textbook: Whipple, The Microscopy of
Drinkin Water

7'O0. Parasitology. A course on invertebrate zoology with special
reference to the parasitic forms and their relation to disease in man and
the domestic animals. Lectures with demonstrations. Textbook: A. C.
Chandler, Animal Parasites and Human Disease. Wiley, 1918.

7110. Anatomy and Histology. A course on the 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. This course affords
a sound basis for the subsequent study of human anatomy, physiolog,
personal hygiene and public health. Textbooks: Wilder, History of 1i%
Human Body; Kingsey, Guides to Dissection, the Dog sh; Bielou'
Directions fo Dissection of the Cat; Lewis & Stohr, Textbook of Histology;
Harman, Laboratory Outlines for Embryology.

7'16. introduction to Fisheries. A general survey and history of
the world's fisheries. Geographical distribution of food fish, their enemies,
natural history, and relation to environment, migrations, and breeding
habits. Textbook: Cobb (not yet published).

717. 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 ap aratus, and the care and transportation of the young fry.

7'18 . pied Ichthyology. Lectures, recitations or conferences and
laboratory work throughout the third year of the advanced course on
economically important fishes and shell-fish. The course will include
the anatomy and developments of food fishes, their rate of growth, seasonal
distribution, breeding places, feeding grounds, food, enemies, diseases
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and parasites; also methods of capture, kinds of bait used and a description
of the various tyes of fishing vessels, their equipments, etc. The con-
servation of the'fiseries, and the protection of fishing grounds against
pollution and other destructive agencies will be discussed.

In the laboratory students acquire first-hand knowledge of the struc-
ture and developmental stages of selected types, and practice in deter-
mining ecies. Animals that serve as food for economic fishes will be
examin Visits to fish wharves, and fishing vessels, the larger markets,
and the federal and state hatcheries, with the taking of notes and writing
reports, will form an important part of the course.

7120. General Physiology. A course dealing with the general prin-
ciples of animal physiolog.

7122. Personal Hygiene. Consideration of personal health and
disease, their conditions and causes exercise, work, play, oral hygiene,
hygiene of clothing, of the feet, of tie alimentary canal, mental hygiene,
etc.

7125. Nutrition. Lectures and discussions of outside reading on the
science of Nutrition, practical studies of nutritional requirements, and
exercises in determining diets in sickness and health. Such subjects as
Basal Metabolism, maintenance requirements, adequate and inadequate
diets for men, women and children are taken up. The work of the diet
and food clinic, foods of the foreign born, infant feeding, etc., are discussed.
Practical work in compiling a food index and bibliography are required.
The course is designed to give a working knowledge of the subject based
on modern theories rather than to cover the subject from a purely theo-
retical or historical point of view. Textbook: Science of Nutrition, Lusk;
Food and the War, nited States Food Administration.

7'27. Biochemistry. This course deals with the more important
phases of biological chemistry. The substances occurring in the protoplasm
of plants and animals, and the processes of digestion, absorption, metab-
olism and excretion are discussed. Respiration and oxidation are treated
from the'chemical standpoint. The phenomena of osmotic pressure, adsorp-
tion, diffusion, and of the colloidal condition are considered from the sAd-
point of the biologist. Recent work on bacterial metabolism, on ptomaines,
toxins, and chemotherapy is outlined. When taken as a graduate course
further assigned work will be required. Textbook: Hammarsten, Text-
book f Physiological Chemistry.

7128. Selected Topics in Biochemistry. In this course biochemical
methods of attack in different laboratories are considered as well as more
complicated problems which could not be discussed in the more elementary
course (Biochemistry course 7'27), such as the general question of
neutrality in the body, enzyme action, autolysis, cell contents, gastro-
intestinal reactions, internal co6rdination, growth, chemistry of immunity,
of chlorophyll and of plant syntheses.

7'29. General Biology and Bacteriology. An elementary course deal-
ing with the fundamental principles of biology, the behavior of living
matter, growth, etc., and the general relation of micro-organisms to chemi-
cal changes such as fermentation, putrefaction and disease. Textbooks:
Sedgwick and Wilson, General Biology; Jordan, General Bacteriology.

7'80. Bacteriology. A fundamental course in the biology of the
bacteria, with thorough study of selected types. The second and third
terms are devoted to the special study of the bacteriology of water, sewage,
air and foods. Textbooks: Jordan, General Bacteriology, Saunders, 1919;
Prescott and Winslow, Bacteriology of Water and Sewage, Fley, 1915; Tanner,
Bacteriology and Mycoloy of Foods, Wile,1919.

7181. Elements of acteriology. T course for students in sanitary
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engineering presents the general structure, behavior and distribution of
bacteria, and their relation to disease, as well as the essentials of bac-
teriological technique. It is a prerequisite for bacteriology of water and
sewage. Textbook: Jordan, General Bacteriology, Saunders, 1919.

782. Bacteriology of Water and Sewage. A course dealing with the
practical methods of examination of water, sewage and sewage effluents
with laboratory work. Special attention is given to standard methods in
engineering practice, and to proper int nof results. Textbook:
Prescott and Winslow, Elements of Water to, Wiley, 1915.

736. Industrial Microbiology. This treats fermentation indus-
tries, food preparations, and the idustrial and economic applications of
Microbiology i agriculture and the manufacture of biochemical prep-
arations. Industrial alcohol, vinegar, and the leather and food industries
are especially considered as well as enzymes and their technical applica-
tions. Textbook: Marshall, Microbiology; Blakiston, 1919. Numerous
other books for collateral reading.

17. Technology of Fishery Products. The methods of uring and
preservation of fishery products. Refrigeration, dehydration, salting and
canning are studied from the bacteriological, chemical and nutritional
aspects. Utilization of by-products will c.lso be considered.

78. Public Healthi Laboratory Methods. In this course the practical
methods in use in state and muncipal bacteriological laboratories are
considered. Training is given in the cultural diagnosis of diphtheria, exam-
ination of specimens for tuberculosis, the Widal reaction in typhoid fever,
the microscopical diagnosis of malaria, the complement fixation test, etc.
Textbooks: Park and Wilims, PathogenicMicrorganisms, Lea and
Febiger; Hiss and Zinsser, A Textbook of Bacteriology, D. Appleton and
Cr .Ocean o a . A survey of the physio 'ahy of the seas

and lakes with spei ference te istribution of food animals, and the
relation of currents, shoals and deeps to such distribution.

7*50. Infection and Immunity. This course deals with the funda-
mental biological facts of infection, resistance and immunity. The bio-
logical characteristics of infectious diseases of special interest to the sani-
tarian, are considered in detail. Textbooks: Park and Williams, Pathogenic
Micron 'isi Lea and Febiger; Hiss and Zinsser, A Textbook of Bac-
tooyD.nand Company.

and Sanitatioa. The various prejudical
effects of factory life uon health, including occupational accident,
Industrial poisoning and te effects of defective ventilation and of dusty
trades upon the prevalence of tuberculosis and other diseases. Special
attention is given to factory sanitation and to the problems of health
administration in industry. Textbook: Price, The Modern Factory.

54. Problem and Practice in Public Health. Lectures and discus-
sions on the causes, history, investigation and control of epidemics caused
by polluted water milk foods, etc., and on current public health problems.

756. Smnitary Science and Public Health. Lectures (illustrated) on
health and disease, parasitism, toxins and antitoxins, resistance and
immunity vaccination, epidemiology, preventive sanitation and preventive
hygiene,

18. Vital Statistics. Lectures and problems by which the student
acquires a working knowledge of statistical methods, consideration of
errors, and the preparation, graphic representation and critical analysis
of data.

7.64. Municipal Sanitation. Lectures and problems dealing with the
general principles of sanitation as applied to the community, and includ-
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ing housing, street cleaning, waste disposal, water supply and sewerage
sewag e disposal, etc.

C6. 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.

7180. Biological Colloquium. A semi-weekly meeting of the officers
and fourth year and graduate students. Each one presents from time to
time reports of his own investigations or digests of current scientific
literature, and receives friendly criticism as to his conclusions or his manner
of presentation or both.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 117-123.

G71. Principles of Biology and Hered t.
GS72. Industrial Aspects of Bactroo.
OS78. Sanitary Science and Public H l.

PHYSICS
(Including Electrochemilcal Engineering and Aeronautical Engineering)

The position of Physics in science and engineering is so fundamental
that it is imperative to offer a course in Physics, both theoretical and indus-
trial, wheremn the instruction shall be so organized as to carry the study
of the basic sciences, mathematics, physics, and chemistry, through the
junior and into the senior year. The student thus equipped is fitted to

his knowledge in a brad way to existing industries or to conduct
scientifc investigatioris for the industry of the future and for science itself.
A considerable part of the senior year's work is left elective so that the
student may be free to follow his own bent. Substitutions for some of the
r ifred studies may also be allowed by the Head of the Department for

Option 1. Industrial Physics. The demand for the industrial physi-
cist is great and increasing. Large corprations have already come and
smaller ones are rap coming to realize that they must have in their
em men capable dealing with old and new problems of which the
soIn involves a thorough knowledge of physical instruments, of physi-
cal Ties of matter, and of methods of scientific procedure. To enable
the stuent to fit readily into the industry, a large amount of engineering
work is offered in the senior year, in part at the expense of continued work
in science.

Option 2. Theoretical Physics. Our higher institutions of learning,
great business concerns like the United States Government, and the Gen-
eral Electric Company, maintain large research laboratories where the pure
scientist shall carry on investigations for the future in addition to the
present. To fit studv'ts for these activities the option in theoretical physics
continues the work in pure is to the end ofthe senior year instead of
turning aside in large part to engineering as does Option 1.

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 cla who may be propey traned with the
pofesionavl equiment availa be. The lim ation, i necessary, will be
e ffeted by the section of the applicants of highest grade.
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ELECTROCHEMICAL ENGINEERING
The Cowrse in Electrochemical Engineering alms to Provide a, fundamental training

in the Principles of Electrical Engineering toto with a broad knowledge of Chemistry,
upon which as a foundation the more speeli ed work of theoretical and applied Electro-
chemistry is based. The demand for men with a training along the above lines is steadily
increasing as electrochemical and electric furnace operations become more and mre
Ieneal. The larae Industrial Rbsearch laboratories also odier ecellent opportunities for
iflectrochemical Engineers.

The instruction in Electrochemistry eatend. througout the third and fourth yars
A large amount of time is devoted to laboratory work for which purpose two laboratories,
established in connection with the Ro Labratory of Physics, have been especially
equipped for carrying out all types of electrochemical and electric furnac& atloni.w to the limited capacity of these laboratories, however, the number of stu t5 who
ca be. admitted is necessarily restricted. In the senior year students in course XIV are
allowed considerable option in the choice of studies In the Departments of Electrical Engi-
neering, Chemical Engineering and Metallurgy.

AERONAUTICAL ENGINEERING
In addition to the Special Course in Aeronautical Engineering arranged

for the United States Navy, described in the pamphlet on graduate study
and open to civilian students, only by special permission various courses
in Aeronautics are open to properly prepared undergraduates who may
have free time available. Arrangements to accommodate such students
can best be made in course IX-B, General Engineering.

8'011, 8'012, 8-018. Physics. Statics, kinetics and light.
8'021, 8'022, 8-028. Physics. Electricity, magnetism, electromagne-

tism and heat.
8'04. Precision of Measurements. Textbook: Goodwin's Precision

of Measurements and Graphical Methods. (Not offered in 1922-1923.)
8'06. Color and Acoustics. A discussion of topics of especial interest

to students of architecture.
8'09. Physical Instruments. Training in the construction of physi-

cal apparatus.
810. Physics Literature. Practice in reading physics in French or

German. Textbook: Current physics texts or journals.
8-11. Heat Measurements. The theory and practice of heat measure-

ments, particularly for industrial problems.
812. Heat Measurements. An abbreviation of course 8'11.
8'18. Heat Measurements. Selected experiments given as a part of

various engineering courses.
8'14. Heat Measurements II. Continuation of 8'11 or 8'12.
8'15. Theory of Heat. Discussions of the physical basis of heat

measurements. Textbook: Preston, Theory of Heat. (Not offered in
1922-1923.)

8,16. Photography. Lectures and laboratory practice in photo-
graphic manipulations. The lectures are open to all students interested.
Textbook: Derr, Photography for Students.

817. Geometrical Optics. The theory of mirrors, prisms, and lenses,
the design of lenses and the study of optical apparatus. The lectures are
open to all students interested.

8'171. Geometrical Optics (Ordnance). An extension of 8-17 with
special study of the optical instruments used in military service.

8'18. Physical Optics. Lectures, recitations and laboratory work
in the wave-theory of light, diffraction, reflection and refraction, dispersion
and polarization.

8120. Electricity. An intermediate course in electricity and
electrical measurements followed by twenty lessons on modern atomic views
of electricity, the electron, photoelectric effect, radio-activity and discharge
in gases.
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8'211. Electron Theory. A course of lectures and recitations devoted
to a discussion of the modern atomic views of electricity the electron and
its various physical manifestations, particularly those of growing import-
ance to the electrical industry.

8*212. Electron Apparatus. The laboratory work is devoted to the
study and use of various new types of apparatus in which electronic and
thermionic phenomena predominate. The recitations are based on the
laboratory work.

8-28 8'282, 828. Theoretical Physics. Mechanics (first term)
electricity and electromagnetic theory (second term), physical thermo-
dynamics (third term).

8,24. Rigid Mechanics. The solution of problems in continuation
of M29.

8'27. Electrodynamics. The solution of problems in Jeans' Elec-
tricity and Magnetism in continuation of 8'20 and 8'23.

828. Electromagnetic Theory. Continuation of 8'20 and 8'23, a
study of recent d ments. (Not offered in 1922-1923.)

8'9. Applied ectro etism. Chiefly a study of the work of
Oliver Heaviside. (Not offer~ in 1922-1923.)

8180. Constitution of Matter. Lectures, assigned reading and confer-
ences. (Not offered in 1922-1923.)

8*14. Miscroscope Theory and Photomicrography. Theory of the
microscope with laboratory work in photomicrography and in the use of
the ultra-violet microscope.

8-85. Optical Measurements. Spectrophotometry, spectroscopy,
larimetry etc. Short investigations with precision apparatus. Text-

k.:S ecial Notes and reference to Standard Treatises.
8*88. Theory of Light. Mathematical discussions parallel to 8'35.
8'88. Waves. Discussion of the differential equation of waves, of

initial conditions and of boundary conditcns.
889. Kinetic Theory and Correlation. Kinetic theory of gases in

the second term is followed by a term on the theory of correlation and a
general discussion of statistical methods in science.

810. Sound. Physical theory and industrial applications.
8'41. Physical Materials. Discussion of materals with respect to

various sical properties, thermal, electric, etc., of importance in pure or
applied phsclresearch.

8'8 Photo-Electricity. Theory and laboratory work on the optical
method of determining stress and strain.

8*17. Aeronautical Instruments. General description of common
instruments. (Not offered in 1922-1928.)

818. Aeronautical Instruments. Theory, design and construction
of instruments. (Not offered in 1922-1928.)

8'19. Aeronautics. A comprehensive course containtiig material
from 8'61, 8'62 and 8'68.

8'591. Aeronautics. Simier to 8'59, but more general, :ncluding
airplane dein

810. Airple Design. General theory of the design of airplanes,
including A utions of stresses, stability, and performance. Textbook:
Pippard and Prehard, A Structures.

8'601. Airplane Designi n. Actual practice In design. Each student
carries throug the design oftwo airplanes.

8-i0r . A e Designin. Siir to 8'60, but shorter.
8'61. Airship Design. Theory of the design of non-rigid and rigid

a including calcu lations of the strength and deformations ofthe

Piepp..adPichrArpan tutrs
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e'611. Airship Designing. Actual practice in design, including stress
calculations. Each student carries through the design of a non-rigid

88. Aerial Propellers. Theory and practice of propeller design by
several methods. Each student will design a propeller for his airplane.
Textbook: Tihe Design of Screw Propellers for Aircraft, H. C. Watts.

(nI8. Aeronautical Research Methods. Lectures on aeronautical
laboratories and their equipment and on methods of free-flight testing.

8'681. Aeronautical Laboratory. Training in the use of wind tunnels,
especla as applied to roblems of airplane and airship design.

W. A ut Laboratory, Advanced. A continuation of 863
and 8'681. Devoted chiefly to the design of equipment and the planning of
research methods.

8166. Advanced Airplane Structures. This course is devoted to the
examination of new methods in structural analysis and to original work
on analyses of greater refinement than those ordinarily made. Particular
attention is paid to the applications of the generaized three-moment
equation and the method of least work.

8'66. Advanced Airplane Design. Special topics in stability and
control and advanced points in lay-out of airplanes for specific purposes
are considered in this course. The work includes problems and preparation
of d . Advanced Wing Theory. Selected advance topics in con-
tinuation of course M43.

r!esearch Courses. In these courses the students work individually,
and the amount of work in each term is optional jointly with the student
and professor.

a 7n . Research In Mathematical Physics.
871. Research In Electroch et.
8'72. Research in Industrial Phy s.
878. Photographic and Opti Research.
8*76. Research in Applied Electrochemistry.
8*76. Research in Electricity and Magnetism.
87. Thermal Research.
8'78. Aeronautical Research.
880. Principles of Electrochemistry. The fundamental principles

of physics and chemistry underlying electrochemical phenomena are dis-
cued from the standpoint of thermodynamics and kinetics. The instruc-
tion is by lectures, recitations and problems, accompanied in the third
term by experiments illustrating such matters as the electrical conduc-
tivityof solutions, transference and electrolysis. Textbook: Washburn's
Princes jo Physica Chemsstry.

88. lectrochemistry II In this concluding course in Electro.
chemistry the topics discussed are the elements of the electron theory,
theories of the voltaic cell, polarization and electrolysis, the principles
involved in the corrosion, electro-deposition, and refining of metals, and the
ene relations underlying the mutual transformations of chemical and
electi cal energy. Textbook: Le Blanc, Electrochemistry; Allamand,
Apped Electrochemistry for reference.

8*88. Electrochemistry III. Continuation of Electrochemistry II,
with emphasis on orgnc materials.

885. Applied Electrochemistry. A course devoted to a considera-
tion of the industrial applications of electrochemistry. The subjects dis-
cusd include the theory and construction cf different types of electric
ftrnaces, electro-metallurgical processes, accumulators and primary bat.

108



104 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

teries, and the electrolytic production of chemical compounds. The work
of the third term consists in working out the details of design of one or more
electrochemical plants for specific processes. Textbook: Thompson,
Applied Electrochemistry.

816. Electrocheical Laboratory. This course is carried on in con-
junction with course 8'82. The work is strictly quantitative and includes
measurements of electrical conductance, single potentials, decomposition
voltages, overvoltages, polarization, and practice in electro-analysis.
Admission will be limited to the capacit of the laboratory. Textbooks:
Special Notes; Ostwald-Luther's Physso- hsb Messungen.

8'87. Applied Electrochemical Laboratory. This course affords prac-
ties in the construction and use of various types of electric furnace together
with eficiency tests on their output. Arc, resistance, and induction types
of furnace are poied. The production of steel, ferrosilicon, calcium,
carbide, carb um and alumium are among the processes studied.
Efficiency tests on technical processes involving electrolytc oxidation and
reduction are also included, e.g., the production of caustic, pigments, etc.
Admission limited to the capacity of the laboratory. Text: Neostyle notes.

8'69. Electric Furnaces. This course is intended for fourth year and
graduate students who desire to obtain some acquaintance with electric~rauat yappliefuraceopeatinwithout having had any previous training in apled
electrochemistry. The course consists of descriptive lectures on electric
furnace operation a anied a selected number of laboratory exercises
described under 8'87. O y in the frst term, for other than Course
VIII Students. Textboo: Thompson, Applied Electrochemistry and
Neo e notes.

8. Elements of ElectrochemIstry. This course deala with the
fundamental principles of electrochemistry and their industrial aplia
tions for students who desire a general survey of this subject but wohave
had no previous preparation in physical chemistry. Th laboratory work
consists n the electric furnace experiments of 8'87. Textbooks: Le Blanc,
Electrochemistry; Thompson, Applied Electrochemistry.

8'98. 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 to pis.

8198. Glass Blowino. In this course students are taught how to
manipulate glass and make such simple apparatus, electrodes, etc., as are
likely to be needed in electrochemical research. It is given by .special
arrangement during an term, and is offered only to fourth year and special
students in Course XIV.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 117-123.

G66. Sound and Music.
G866. Descriptive Astronomy.
G867. Meteorology.

GENERAL SCIENCE, ENGINEERING AND MATHEMATICS
Courses IX-A, IX-B, IX-C

General Science II-A
This course, largely elective in the senior yeav, is planned to offer,

irst, a substantial education along scientific lines, md to provide sub-
sequently through its electives, for a more intensive training in some one
brinch U science or in closely inter-related sciences. There is, also, an
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oportuty to elect a substantial amount of such humanistic studies as
English, Mdern Language, History, Economics and Social Science.

The course offers, in other words, an opportunity for a broad training
in science without sharp specialization. Such a course possesses many
advantages in view of the ever increasing inter-relations of the various
sciences, and should prove particularly valuable to those who have not
fully decided upon any particular line of specialization, or to those who
intend to specialize in graduate work later.

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

General Engineering IZ-B
Tus 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 engineering courses or who may wish to follow out
some line or lies of work not provided for 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 opportunt for the election of economic and business subjects, or of
courses n eare and modern l .

In al cases the choice of must be approved by the Professor
in chg of Course IX.

Arntial Engineering. Undergraduates intending' to specialize
later in Aeronautical Engineering mayrgse in Optin IX-B, and will
choose their electives from courses a special on aeronautical
work. The choice of these electives sho be made in consultation with the
Faculty in Aeronautics.

Mathematics Io-C
The Institute offers exceptional opportunities for the study of mathe-

matics particularly as appli to scientinc and engineering work.
The accoma schedule outlines a course of su led ing to the

Bachelor's degree frmen who desire to specialize in Applie Matheais
it is a course well ad to serve as a n for later specialization
in pure mathematics in mathematicalhsics or along lues of experi-
mAetathysics or engineering requiring a de i degraes of proficiency in

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
an Iprant part in addition to his purely mathematical courses.Fo

alhe may e courses in Thermo-dynamics, Mechanics, Electricity,

or in PhysicaliChemistr

Whe a definite schedule for the second year is offered, astudent
who has completed satisfactorily the work of the first two rs
the professional courses of the Institute, or their lent, e
ael sthat a creditable record has been obtained in mathematics and
pyis , may be admitted to the work of the junior year in this Option.

CHEMICAL, ENIGINEERIG
SThdcourse inlChemical Engin i designed to give the student a

thorough foundation in chemistry and the eamnts of meohanical and
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electrical engineering, followed by training in the special field of chemical
engineering i. e., in the solution of the engineering problems of chemical
indus. 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 with Chemical Engineering and laboratory
work in the fourth.

Because of the composite character of the course, it is impossible to
include in the undergraduate instruction material other than the funda-
mentals required in professional work. On this account, special attention
is given to post-graduate courses, and the student who hopes to attain
professional leadership should plan for a post-graduate year leading to
the Master's Degree.

Laboratory instruction in Chemical Engineering is-carried out mainly
in the School of Chemical Engineering Practice, located in seven industrwa
plants in Buffalo, New York; Bangor, Maine; and Everett Mass. This
school has facilities for only a limited number of students and its privileges
are restricted to those whose work at the Institute has, in the opinion of the
Department, shown marked promise of professional success. The work of
the Practice School may be taken either as a part of a post-graduate
program leading to the Master's Degree (X-A) or as the last two terms of
the undergraduate course (X-B).

10*11. Problems of the Chemical Engineer. In this descriptive
course are developed the field of activity of the chemical engineer and the
preparation along both chemical and engineering lines which the practice
of the profession requires.

1015. Thesis Reports and Memoirs. This course consists of a
series of reports by the students on the progress of their theses and if time
permits, a series of memoirs on timely subjects presented beiore the rest
of the students and the instructing staff.

10*21. Industrial Chemistry. In this course, and the two following,
the more important industrial chemical processes, including metallurgy,
are studied from the point of view of both the chemical reactions forming
the basis of the process, and the plant necessary to carry on these reactions.
In this way the interrelationship of the different industries as to raw
materials, sources of energy, and standard types of apparatus is developed
and a general survey of the field obtained. Textbook: Thorp, Outhnes
of Industrial Chemistry.

10*12. Industrial Chemistry. A continuation of course 10'21.
10'28. Industrial Chemistry. A continuation of course 10'22.
10'20. Industrial Stolchiometry. A course in the stoichiometric cal-

culations connected with the processes of chemical industry. The subject
matter is an expansion of the problem work of courses 10,21-10'23. The
course is intended especially for college men who have had descriptive
industrial chemistry.

10'81. Chemical Engineering. (Flow of Heat and Dynamics of
Fluids.) A course of lectures and recitations devoted to the study of the
basic laws involved and their application to industrial practice.

10*82. Chemical . (Subdivision and Separation of
Solids.) A continuation o course 031. A course of lectures and recita-
tions covering crushing and grinding, screening, sedimentation, filtration,
conveying, etc.

101v8., Chemical Engineering. (Evaporation, Distillation and Drying.)
A continuation of course 10'32. A course of lectures and recitations
devoted to the laws governing vaporization phenomena, with applications
to industrial practice.
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10'84. Chemical Engineern. (Flow of Heat, Dynamics of Fluids,
and Subdivision of Solids.) This, and the course following, duplicate
10'81, 10'82 and 10'38.

10*85. Chemical Engineering. (Separation of Solids, Evaporation,
Distillation and D= 1 A continuation of course 10-34.

10*86. Chical ngineering. A general survey of the field of
chemical engineering, and an introduction to the topics covered by courses
10*31 10'2 10'88.

6hemicud Engineering 11. The purpose of these courses is to study
thoroughly and in detail special phases of chemical engineering. Each
course is devoted to a singl topic, and each may be taken independently
of the others. 10'43 includes gas washing, solvent recovery, etc.

10'41. Distillation and Evaporation.
10'42. Drying.
10-48. Etraction.
1044. Comburtlon.
10*47. Chemical Engineering Design. This course aims to prepare for

1048 and 1049 those post-graduate students who have not had training
in the School of Chemifcal Engineering Practice. The work involves detailed
study of special design problems in flow of heat and flow of fluids.

10'48. Chemical Engieering Design. This course of lectures and
conferences is planned to develop original power in the solution of problems,
to give experience in the selection, criticism, interpretation, and use of
material available in the literature, and to emphasize the techniqkue of
the laboratory methods of obtammg ' needed data. Especial attention is
paid to graphical methods. The subject matter of the course will vary
from year to year, and will be selected from any suitable branch of applied

c 10'4. Chemical Engineering Design. A continuation of course 10'48.
10'51. Industrial Chemical Laboratory. In this course, the work

consists in study of the evolution of a chemical process from the idea as
originally formulated through the successive stages of laboratory develop-
ment to the design and equipment of the necessary plant.

The process is first examined in the light of available literature
and is analyzed as to the probable factors which enter into its successful
operation. mmencing 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 -ith reasonable accuracy and despatch. Each
chemical operation is analytically controlled, rapid methods of the requisite
accuracy being employed. The physical properties of the solutions,
precipitates, and final products are critically observed and the choice o
the apparatus to be recommended is based upon quantitative experimen-
tation carried out in the laboratory. Finally, each student submits a
technical report upon the process and plant, complete with blue prints
of the layout and estimate of costs. Questions of labor, depreciation,
interest, and insurance are discussed in the class, and so far as is possible
are involved in the students' ro rts.

10*62. Chemical Enginee Laboratory The course involves
ents in the flow of gases and liquids, in filtration, evaporation,
combustion and electric furnace work.
61. Materials of Construction. This course treats of the mechan-

ical properties and chemical resistance of the commercial materials of
construction. Special attention is given to the corrosion of metals and to
the properties and uses of amorhous solids.

10*6O. Applied Chemical ermodynamics. This course presents
those elements of dhermochemistry and thermodynamics which are of
most importance in the field of chemical engineering.
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Industrial Chemistry IL A series of graduate courses covering the
following subects:

10'0. Sulphuric Acid. 10-75. Nitrogen Fixation.
10'71. Glass and Ceramics. 10'77. Rubber.
10-72. Iron and Steel. 10,78. Textiles and Dyeing.
10'78. Starch and Cellulose. 10'79. Paints, Oils and Varnishes.
10'74. Petroleum.
10-91. Research Conferences. Regular conferences are held with

research students by the Staff of the Research Laboratory of Applied
Chemistry and of the Laboratories of Chemical Engineering in which the
work is conducted.

10'98. Automotive Fuel Problems. A course discussing the
n les of the design of internal combustion engines from %.he standpint

of fuels, with particular reference to the reactions in the cylinders andias-
tribut' systems.

10N. Organization and Methods of Industrial Research. The
course covers the details of the organization of various types of
laboratories, and the methods of attack used in industrial problems.
Specific problems of industrial importance are then submitted to each
member of the class who is asked to outline in detail for criticism of the
class the method of attack suggested for its solution.

10'95. Applied Colloid Chemistry. A study of the application of
colloid chemistry to various chemical industries, including: A brief survey
of the general principles of colloid 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.

10'95a. Applied Colloid Chemical Laboratory.
1096. Principles of Organic Electrochemistry. This course dis-

cusses the reversible and irreversible phenomena related to electrode
processes in the field of organic electrochemistry.

10'99. Seminar in Chemical Engineering. A series of talks by
members of the staff and others on timely subjects in chemical engineering.

SANITARY ENGINEERING. Course XI.
(See description under Civil and Sanitary Engineering, pages 49-55.)

Geology and Geological Engineering, Course III.
This section of the Department offers courses which lead to the degree

of Bachelor of Science in Geology, and after graduate studies to the degrees
of Master of Science, Doctor of Philosophy and Doctor of Science.

The growth of economic geology is a comparatively recent develop-
ment. There exists now a broad demand for men who have made a special
study of the practical aplication of geology to metal mining, to non-
metallic products like clay and building stone, to petroleum and coal,
and to engineering works and hydrology. Such men must have an educa-
tion in engineering subjects along with their geological training, and it
is just this which is provided for in this course. Among its graduates are
many of the most prominent practical geologists of the present day.

or 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 XII, during the first and second years, do not
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differ from those arranged for Mining Engineering (Course III), but in
the third and fourth years the studies diverge. Mineralogy, petrography,
geology in all its branches, including physiography, geological surveying
and economic geology, are included in the curriculum. In view of the
growing importance of the geology of coal and petroleum special lecture
courses are established for this branch of the science. The examination,
sampling and valuation of ore deposits is also emphasized.

Ample provision is made for graduate studies for the candidates desir-
ing to obtain the higher degrees and for special studenits. The subjects
for this advanced work include microscopic analysis, mineralogy and
crystall hy, chemical mineralog, advanced petrography, advanced
economic geol , geology of Am tca and Europe, geology of igneous
rocks paleono and organic evolution.

A beneficial cooperation graduate studies has been established
with the Department of Geology of Harvard University y which advanced
students are allowed to attend Harvard courses in subjects not regularly
given at the Institute and vice versa. Among auch Harvard courses open
to advanced students are geometrical crystallography, geology of igneous
rocks, phyiography and climatology offered respectively by Profers
Charles Palche, Reginald A. Daly, Wallace W. Atwood and R. DeC.
Ward.

The courses 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 3,
are instructed in mineralogy, petrology, geology (dynamic, structural
and historical), geological surveying and economic geology. Students
in Option 2 receive instruction in mineralogy.

2. Students in Courses Iland XI (Civil and Sanitary Engineering) take
dynamic and stratigraphic geology and field geology.

3. Students in chemistry and physics are offered courses in mineral-
ogy, crystallography and microscopic analysis.

4. Students in all departments except I, III, and XI may select,
among their general studies, a course in general geology or evolution
comprising three terms.

12'01. Mineralogy. This course consists principally of a laboratory
of the metallic minerals and their determination. Textbooks: The

Std fMinerals, Rogers; Manual of Determinative Mineralogy, Warren.
12'0. Mineralogy. This course is a continuation of course 1201.

1208. Mineralogy. This consists principally of a laboratory study
of the Important minerals and their determination, but includes the
elements of crysta logy Textbook: The Study Minerals, Rogers.

12*1a. Petrog . his course consists of the microscopic
study of minerals ant r , but lays particular emphs is on the systematic
desci ption and classification of rocks. Textbooks: Petrographic Meshods,
Cheshenk and Clark or Optical Mineralogy, Winchell; Petrology for
Students, Harker.

1of16. Petrography (Advanced). This course consists of the study
of selected suites of rocks, reading of petrographic literature, and the
preparation of a written report on at least one suite of rocks.

12a17. Chemical Mineralogy and Petrology. This course consists of
a consideration of the pbysico-chemical aspects of various mineralogical
and petrologic problems. The work takes the form of a seminar and con-
siderable outside reading is required. It may be given only in alternate
years.

12*19. Crystallography. This course consists of a brief treatment of
the elements of geometrical crystallography and the salient features of
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fhyalcal and chemical crystallography. This is given as a part of course

1220. Physical and Chemical Crystallography. This course is con-
ducted as a seminar supplemented by laboratory work. It may be given
only in alternate yesrs.

12*21. Optical Crystallography. The optical properties of crystals
with special reference to their determination with the aid of the polarizing
microscope.

12*0. Geology. (Dynamical.) A course in General Geology. Text-
book: Pirsson and Schuchert, Textbook of Geology, Pt. I.

12*801. Geology. A course in General Geology adapted to the needs
of Civil Engineers. Textbook: Pirsson and Schuchert, Textbook of Geology,
Pt. I.

12'81. Geology. Continuation of 12.30. A course in Historical
Geology. Textbook: Pirsson and Schuchert, Textbook of Geology, Pt. II.

12'11. Geology. A brief lecture course in geology of building
materials. Laborato study of structural geology and interpretation of
geologic maps and of common rocks.

1'82. Geology. A course designed to teach the principles of
geological observation in the field, and the interpretation of geologic maps.

12'21. Geology. Lectures on application of geology to engineering.
Geologic field trips.

12G88. Geology, Field. This course is designed to teach theistudent
practical methods of geologic mapping in the field.

12*84. Geological Surveying. In this course the student is required
to make a detailed geological map of a selected area. A written report
stating the results of the field work is required.

12841. Geological Surveying. Similar in plan to course.12'34, but
more extensive.

12*85. Geological Surveying (Advanced). A research course in the
field investigation of assigned geo ogic problems.

12'40. Geology, Economic. a course of lectures presenting the prin-
ciples of ore deposits as well as the occurrence and origin of metallic ores.
Textbook: Lindgren, Mineral Deposits.

12'41. Geology, Economic. Lectures on non-metallic deposits with a
laboratory course consisting of the determination and description of com-
plex ores and altered rocks with and without the aid of the microscope.

12'48. Geology, Aplied Economic. A course describing methods of
examination and valuato of ore deposits and placers.

12'48. Geology, Economic (Advanced). Laboratory study of speci-
mens or suites of specimens from mineral deposits~ metallographic and
petrographic work; discussion of special topics; grapic problems; history
of science of mineral osits.

18*44. Geolo of oal and Petroleum. A course which presents in
detail the I relations of petroleum and coal de ts.

18-441 ation of Ol L d and the Cons ction of Oil Maps.
An advanced course describing methods of investigation of oil lands.

12'40. Petroleum Production. Describes the methods of extraction
and transportation of petroleum.

12'46. Geology of Clay, Cement and Building Stones. Description
of occurrence qua ties and testing of building materials.

12-46. eology of Soils and Soil Examination. An account of the
origin constitution and examination of soils, methods of soil mapping.

47. Engineering Geology. This course considers the relations of
geologicpcesses and structures to engineering operations.

. Geology, Historical. An extension of course 12'31, including
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a study of the more common fossils. Textbook: Grabau, Historical Geology.
12*51. Paleontology. A course designed to give a knowledge of the

past life of the earth through a comparison with living plants and animals.
Textbook: Shimer, Introduction to the Study of Fossils.

1212. Paleontology (Advanced). This course consists largely of
ra work and ed readi upon some aspect of index ossils,

stairpyor evolution of fossil of liigforms.
. Index Fossils. A course in hc determination of the geologic

age of rock formations through a study of their included organic remains.
Textbook: North American Index Fossils, Grabau and Shimer.

12*16. Organic Evolution (Advanced). A course of reading and
discussion upon various phases of organic evolution.

1910. Physiography. A study of the characteristics and develop-
ment of land forms and the methods of interpretation of topographic maps.

12*61. Hydrology. Occurrence, composition and utilization of under-
ground waters; methods of field examination.

19162. Geological Seminnr. A course of reading and reports based
upon various phases of geologic literature.

12k91. Geological Seminar, Advanced. A course of reading and
reports based upon various phases of geologic literature. For graduate
students.

12*68. Geology of North America. A course on the physiography,
stratigraphy, igneous hodies and general geologic structures of North
America.

19'64. Geology of Europe. A course similar in plan to course 12'68
but dealing with the continent of Europe.

The following subjects are offered as General Studies. For description
of Courses see Division of General Studies, pages 117-123.

0860. Geology.
G861. Structural and Historical Geology.
GS4. Organic Evolution.

NAVAL ARCHITECTURE AND MARINE ENGINEERING
The instruction in Naval Architecture and Marine Engineering is

intended for those who expect to be ship-designers, shipbuilders, ship-
managers, or marine engine builders or who desire to enter allied industries.
The special work of the regular course is given in the form of lectures and
recitations, and drawing and computation, during the second, third and
fourth years of the course.

18'01. Naval Architecture. This course covers the general theory of
naval architecture, including displacement and stability of ships, trim,
grounding, docking, launching, tonnage and freeboard and theory of wave.
Textbook: Naval Architecture, Peabody.

18'02. Naval Architecture. This course covers rolling of ships and
methods of controlling rolling, resistance and propulsion of ships by paddle
wheels, propellers and sails; method of making power and speed trials.
Strength of ships structural and local, flooding calculations, design to
fulfil given conditions. Textbook: Naval Architecture, Peabody.

18'11. Theory of Warship Design. This course includes a historical
account and a discussion of the evolution of the moderm warship; pre-
liminary design, comprising determination of the principal elements of
design, construction of lines, stability, distribution of weights, ight
calculation, and watertight subdivision; structural design of h,
comprising materials used in hull construction, strength calc
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general and local, riveted joints, and main structural features. Textbook:
Modern History of Warships, Hovgaard, Spon, London; General Design
o Warships, Hovgaard, Spon, London; Structural Desgn of Warshs,

ow'aard, Spon, London; Speed and Power of Ships, D. W. Taylor, Wiley,
N. F

18-12. Theory of Warship Design. This course includes: preliminar
design and installation of boilers, engines, and propellers, as far as this
work c.oncerns the naval architect; coaling and coal stowage; liquid fuel:
rudders and steering gear: drainage; ventilation, and heati warships:
anchors and anchor gear; towing and warping: boats and abot handling
appliances: artillery and its installation; stresses in gun turrets; ammuni-
tion and its stowage and transport on board ships; torpedo installations:
protection against artillery and submarine attack; conning towers.

18'14. Shipyard Practice. This course consists of lectures deahng'
with industrial organization, management, operation, equipment, and
practice of ship and navy yards as applied to warship construction and
repair.

18'15. Shipyard Organization and Management. This course deals
with the division of authority and responsibility of the various officials;
their duties and necessary qualifications; the efficient handling of labor
and materials; the sequence of work; recording of wages; materials and
costs also methods of estimating costs for tendering.

18'21. Warship Design. In this course the first term and about one-
half of the second term are occupied by design work of a general and intro-
ductory nature. After that the students commence to prepare a pre-
liminary design of a warship.

18'22. Warship Design. This course is a continuation and com-
pletion of the design of a warship.

18'81. Ship Construction. This course covers the historical develop-
ment of ship construction. Description of various types and methods
of construction together with arrangement, equipment and operation of
shipyards.

18,32. Ship Construction. This course deals with the construction
of ships in detail with special reference to the requirements of Registration
Societies.

1888. Ship Construction. This course is a continuation of 13'32.
18'85. Merchant Shipbuilding. This course deals with the design

and construction of merchant vessels with special reference to their employ-
ment as auxiliaries during war time, and re-conditioning for their original
work when the war service is completed.

18'41. Ship Drawing. This course gives instruction in drawing and
fairing ships' lines and in the use of instruments.

18'42. Ship brawing. This course gives instruction in drawing lines
for definite displacement and longitudinal center of buoyanc, midship
section with scantlings, calculations for displacement, center of buoyancy,
metercenters, etc.

18'48. Ship Drawing. In this course the design of a ship is carried to
completion, with calculations of stability, weight trim, strength, etc.
General and special plans of details are required, also model making and
liningr off.

1h*45. Model Making. The student is regui ad to make a model
from the lines prepared by him in 13'42, such assistance being given as he
may reautre.

21' 1. Marine Engineering. This course describes marine es
and discusses methods of proportioning marine engines and determining
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stresses in them; and also the vibration of ships and balancing engines.
Textbook: Marine Engineering, Peabody.

1812, Marine Engine Design. This course deals with the computa-
tions and drawings for a marine engine. Textbook: Marine Engsneer's
Handbook, Sterling.

18168. Marine Engineering. This course is similar to course 18'51
except that it deals with naval engines. Textbook: Marine Engineering,
Peaody.

1885. Marine Engine Design. This course is similar to course 13'62
except that it applies to naval engines. Textbook: Marine Engineer's
Handbook, Sterling.

18'60. Steam Turbines. This course gives descriptions and methods
of computing steam turbines, especially as applied to marine propulsion.
Textbook: Steam Turbines; Peabody.

DRAWING
The work of this division includes preparatory courses in mechanical

drawing, elementary machine, architectural, and freehand drawing,
and descriptive geometry, leading to the various courses in applied draw-
ing offered by the professional departments. The instruction therefore
largely concerns the technique and principles of representation in general,
rather than specific applications.

The course in mechanical drawing includes practice in the precise
pencilling and finished inking of instrumental construction and irregular
curves and in simple lettering and tracing as a basis for the work which
follows.

Special importance is attached to the study of descriptive geometry,
both as embracing the principles of geometrical representation and as a
means of developing the power to visualize objects or lines in space. Illus-
trations of the practical application of its principles are afforded by the
solution of problems taken from engineering and architectural practice.

DIO. Mechanical Drawing. Instruction is given during the first
five weeks of. the term in the correct use of drafting instruments and
materials. Drawings are made in pencil and in ink, on paper and on tracing
cloth. Practice is given in lettering. Neatness and accuracy are required.
Textbook: Mimeograph Notes.

D122, 128. Machine Drawing, Elementary. A course running
through the second and third terms, giving the elementary instruction
required for machine drawing. It includes isometric, oblique, and simple

pe~ective projection, the construction of conics and rolled curves, the
man of dimensioned sketches from machine parts and of accurate
detail drawings from the sketches, Textbook: James and Mackensie,
Working Drawings of Machinery.

D182, 188. Architectural Drawing, Elementary. A continuation
of D101, running through the second and third terms in which the students
continue their practice in drafting through the use of architectural forms.
Measured sketches are made from actual buildings, which serve as a basis
from which to develop carefully rendered scale drawings. Textbook:
G. Gromnott, Elements of Classic Architecture.

D161, 182, 188. Freehand Drawing, Elementary. A course giving
elementary instruction in careful observation and accurate sketching in
pencil from simple models and simple architectural details. Accuracy ofion, simplicity of presentation, and unity of the whole are empha-
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D171, 172, 178. Descriptive Geometry. The course b with
the fourth week of the first term and continues through the year.
It consists of thirty hours each term, devoted to short lectures and indi-
Vidual classroom instruction. Especial emphasis is placed upon the ability
to visualize the problems and the processes of solution.

The first term includes a study of the fundamental conceptions of
orthographic projection and fundamental problems on lines, planes and
solids.

The second and third terms continue the study through the more
complex hases of the science, including sections, developments, tangent
lines and nes, and intersections of surfaces of revolution. Textbook:
Kenison and Bradley, Descriptive Geometry.

D191. Descriptive Geometry (College Class). An intensive course
covering in one term the complete requirement in first year descriptive
geometry, open to graduates from other colleges; also, by permission from
the head of the division of drawing, to students from other colleges not
graduates, who enter the Institute with advanced standing. Students
with failures in descriptive geometry will not be admitted. Textbook:
Kenison and Bradley, Descriptive Geometry.

D201. Descriptive Geometry. A continuation of D173 providing
additional practice and applications and covering in greater detail, the
study of tangent planes, intersection of surfaces of revolution, and practi-
cal applications. Textbook: Kenison and Bradley Descriptive Geometry.

D11. Descriptive Geometry. A continuation of D173 similar to
D201 but including the subject of warped surfaces, and required as prepa-
ration for D252. Twenty-five hours of this course must be taken by all
students of course I who take D191. Textbooks: Kenison and Bradley,
Descriptive Geometry; Mimeograph Notes.

ECONOMICS

In this Department is grouped the instruction given in general econoth-
ics to students m all courses, and also the more specialized subjects provided
for the course in Engineering Administration (XV). All courses, except
XV take litical economy (Ec3l, 32, 33) in the third year, and oppor-
tunity i also be given to select a general option study in the field of
Economics, as political and social problems, and banking and finance.

Students in course XV begin political economy in the second year,
but owing to the requirement of subsequent studies in business economics,
devote but two terms, instead of three, to this preliminary course.

The courses in accounting, cost accounting, banking, statistics, indus-
trial organization, securities and investments, industrial relations, business
management, and business law, are designed more particularly for students
in Engineering Administration, and should not be applied for except with
special ermission of the Department.

EcUR 28. Political Economy. This course is not so extensive in its
scope as olltical Economy Ec3l, 33, 32. More emphasis is placed upon
fundamental principles, and less time is devoted to such subjects as money,
banking, trusts, labor problems, etc., which are covered by special courses
in the last two years of course XV.

Ec81, 82, 88. Political Economy. This course is elementary but
comprehensive. It consists of an analysis and description of the existing
economic structure of society, a brief study of economic theory and the
application of that theory to some of the more important economic ques-
tions. Special attention is given in Ec33 to fundamental business processes
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including princi les of accounting, corporate organization and finance,
credit and baning, labor problems, and business management.

EoS7. Banking. In this course the following topics will be con-
sidered: credit instruments, credit documents, national banks, state banks,
trust companies, savings banks, different kinds of loans, securities for
loans, credit statements, the bank statement, the money market, relation
oI es ury d cro movement to money market, clearing house,

domestc 
and foreig ehne.

Ec8S. Securities and Investments. This course treats of (1) differ-
ent kinds of securities: government, railroad, industrial, public utility,
etc.; (2) investment analysis; (3) stock and produce exchanges, brokerage
and ultion.

. . Industrial Relations. This course is intended to faniliarise
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

pi to the contr eena lt, it deals with matters of public
such as labor legislation, social insurance, immigration, and industrial
tin.

E d. Accounting. This course is not designed to make book-
keepers, auditors, or accountants in any professional sense, but is con-
cerned primarily with the analysis of financial reports. Instruction will
deal with such matters as double entry book-keeping, the significance of
assets and liabilities good-will, the construction and interpretation of the
balance sheet and of the profit and loss statement.

Ecl. Cost Accounting. In this course the following topics are
considered: methods of determining costs of materials, processes of labor
and machines; the distribution of direct costs and overhead expenses;
cost data to secure efficiency; shipping orders; inventories; recording and
payment of wages.

Ec56. Industrial Organization. This course deals with corporate
organization and control, with some attention to other forms of business.
Consideration is given to the procedure and problems of incorporation,
the relationships of the parties in the corporation, and combinations of
corporations in our large industrials. Public utility corporations are
studied briefly with the view of presenting the relations of public service
corporations and the public.

Ec57. Industrial Organization. This course is intended to acquaint
the student with the fundamental principles of corporation finance. The
various types of corporate securities are examined, the financial problems
of the promoter, the incorporators and the later management are studied
and illustrations are drawn from concrete cases throughout.

Es60. Business Law. This course deals with contracts, agency,
negotiable instruments, patent law and trademarks.

Ec6B. Statistics. In this course elementary instruction is given in
the construction of statistical tables and charts, official sources of com-
mercial and financial statistics of the United States, and the interpretation
of such material.

Ec7O, 71, 72, 78. Business Management. This course deals with
the activities of an individual business. The following topics are con-
sidered: organization, plant location, layout and equipment, purchasing,
transportation and traffic, inspection, stores, design, scientinc manage-
ment, time, motion and fatigue study, production control, office organiza-
tion location, layout and equipment, credit and collections, insurance,
marieting and sales engineering, including product and market analysis,
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budgets quotas, statistics, standards, market structures, sales organiza-
tion, management, sales campaigns, sales promotion, advertising.

The following subjects are offered as General Studies. For descrip-
tion of courses see Division of General Studies, pages 117-123.

G20. Political and Social Problems.
G822. Marketing Methods.
G88. Production Methods.
GS28. Investment Finance.
086. Banking and Finance.
GO87. Economics of Corporations.

ENGLISH AND HISTORY

The work in English is designed to arouse in the student an interest
in the important problems of modern life, and through the interest thus
stimulated to train him in oral and written expression. The instruction
is given by lectures, and in sections which offer frequent opportunity for
class discussion and for oral presentation of topics prepared by students.
The written work is for the most part in the form of reports, in which
emphasis is put on the clearness and accuracy of expression which are
essential in the work of a professional man.

The instruction given by the Department in literature and history
is planned so that the student may acquire an understanding of the main
currents of thought of the last one hundred and fifty years as they have
expressed themselves in the events, the institutions, and the literature of
that period. Significant works of literature which interpret phases of
political, economic and social life are read and discussed concurrently with an
hstrical study of the times. By this correlation of the work in literature
and history, - on which as has already been indicated the work in com-
position is based,- it is hoped that the student may gain a broad and vital
comprehension of the main forces working in life and society today.

EHI1. English and History. With this course begins the work in
English and History required in the first year. It covers European His-
to of the last hundred years and is conducted by recitations, lectures
and conferences, with oral and written reports. Textbook: Hayes, A
Political and Social History of Modern Europe, Vol. 2. (Macmillan.)

EH12. English and to . This course is a continuation of 8Hil.
Textbook: Hayes, A Political and Social History of Modern Europe, Vol. 2.
(Macmillan.)

EHIS. English and History. This course is a continuation of EH1l
and 12, and consists of a study of recent problems in the government and
histo of the United States. Textbook: Frederick L. Paxson, Recent His-
tory ofthe United States.

15. Special Composition. This course may be required at any time
after the first year of any student who shows inability to write clear and
correct English. It consists of theme work and consultation, and is con-
tinued in each case as long as the needs of the student require.

E21. English and History. This course is the first term of a
course given throughout the second year, designed to study the main cur-
rentsof thought in England during the Nineteenth Century. In the first
term representative political writings are studied. Written and oral reports
ara required. Textbooks: Political Thought of an Age of Revolution;
Mill's Essay on Liberty.

EH22. English and History. This course is a continuation of
EH21. This term is devoted mainly to the conflict of political and eco-

.... . .. ....
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nomic principles that marked the first half of the Nineteenth Century
in England. Written and oral reports are required. Textbook: Carlyle,
Past and Present.

RMS. English and History. This course is a continuation of EH22.
This term is devoted to a study of the Influence of the development of
science upon English literature and thought. Written and oral reports
are required. Textbook: The Voice of Science in Nineteenth Century
Literature.

E1a. Engush (Committee Work). A course in the development of
co-operative thinkin and cultivation of the "group spirit" by means of
committee reports on vital and timely subjects and acceptance or construc-
tive amendment by the class, of what each report recommends.

E31b. English (Business English). A study of the principles of
effective, b iess-like expression; and practice, both written and oral,
in the expression of those principles. Lectures, recitations, business letters
oral and written reports. Textbook: Opdycke and Drew, CommerciO
Letters.

EMS. English. This course consists of oral and written discussion of
problems of literature and science based on the reading of English essayists
of the Nineteenth Century. Its purpose is to give students practice in
oral and written discussion of the ideas suggested by the readig. Text-
book: Steves- and Ristine, Representative E ssays in Modern Thuh.

E8. Report Writing. This course makes a study of the various
types of engineering reports, with practice in the investigation of subjects,
the arrangement of material, and its presentation in good report form.

E36. English (Contemporary Literature). A brief study of the
various types of contemporary novels, dramas and short stories with a
view to critical- appreciation of these forms of literature. Lectures, dis-
cussion and written reports and criticisms.

The following subjects are offered as General Studies. For descrip-
tion of courses see Division of General Studies, pages 117-123.

GS40. agsh(Contemporary Drama).
041. E sh (Contemporary English Literature).
G84. Contemporary European Literature).
GS4. E lish American Literature).
084. Advanced English Composition.
G46. Public Speaking.
GS47. Informal Public Speaking.
GS48. Appreciation of Music.
0849 Development of Music.
G850. line Arts in Modern Life.
083. Lincoln and the Period of the Civil War.
068. Industrial History of the United States.
GS4. The Engineering Field.
088. The Human Factor in Business.
GS66. Engineering Publicity.

GENERAL STUDIES

This division includes those courses of a general and essentially non-
technical character which are offered for the purpose of giving the student
an oportunity of broadening his education. They are designed to intro-
duce him to felds of thought and interests outside of his chosen special
field of professional work.

Four terms of General Study courses are required in the junior and
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senior years, but each student is free to elect from among the courses
listed below such as appeal to his particular personal tastes and interests.
A considerable variety of subjects are offered, grouped for convenience
under the hdis: Social, Political, Economic and Business Subjects;
Literature, Englih, 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. College graduates or others who have taken elsewhere a satis-
factory equivalent of liberal studies may be excused from further require-
ments in General Studies.

For the year 1922-1923 the following subjects are offered:

SOCIAL, POLITICAL, ECONOMIC AND BUSINESS SUBJECTS
First Term Second Term Third Term

The Engineering The Human Factor in Engineering Publicity
Field GS54 Business GS55 G856

Political and Social International Law and Banking and Finance
Problems GS20 American Foreign GS26

Marketing Methods Policy GS3 Economics of Corpora-
GS22 Investment Finance tions GS27

GS25 Business and Patent
Production Methods Law GS4

GS23

LITERATURE, ENGLISH, HISTORY AND FINE ARTS
English (Contempo- English (Contempo- English (Contempo-

rary Drama) US40 rary English Litera- rary European Lit-
Advanced English ture) GS41 erature) GS42

Composition GS45 Public Speaking GS46 English (American
Lincoln and the Period Development of Music Literature) G843

of the Civil War GS49 Advanced English
GS52 Composition G845

Appreciation of Music Informal Public Speak-
GS48 ing Committee

Reports and Dis-
cussions GS47

Industrial History of
the United States
GS53

Fine Arts in Modern
Life GS50

Geology GS60
Sound and Music

0865
Principles of Biology

and Heredity GS71
History of Science

GS1

SCIENCE
Structural and His-

torical Geology
GS61

Descriptive Astron-
omy GS66

Industrial Aspects of
Bacteriology GS72

History of Science
S2

Psychology 085

Organic Evolution
GS64

Meteorology GS67
Sanitary Science and

Public Health GS73
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FOREIGN LITERATURE
French G882, 83 French GS82, 83 French GS82, 83
German GS91, 94, 95 German GS91, 92, 94, German GS91, 92, 94,

95, 96, 97 95, 96, 97

081. History of Science. A course of twenty illustrated lectures
dealing with the development and decline of Greek science, the trans-
mission of science into Western Europe, and the science of the Renaissance.

nmphasis is placed mainly on mathematics and the sciences nearly related

G82. History of Science. A course of twenty illustrated lectures
dealing with the development of several different fields of science from the
seventeenth century onward. The subjects treated will vary somewhat
from year to year but are expected to include the beginnings of the calculus
and analytic geometry, the transition from alchemy to chemistry, the
growth and redivision of astronomical theory and the development of
modern theories of evolution.

G88. International Law and American Foreign Policy. This course
will consist of lectures by the instructor, and of special reports by the
students. The reports will relate in part to present day topics of dis-
cussion in International Law, and in part to leading principles of American
Foreign Policy, such as Arbitration, The Monroe Doctrine, The Open Door,
Asiatic Immigration, Pan-American Questions, and to matters in which
the United States is co-operating with European governments, such as
the action taken by the Arms Conference. The work of the Hague Con-
ferences and of the League of Nations will be considered as stages in the
modern movement for a better world organization. Textbook; Wilson and
TcWker's International Law.

G84. Business and Patent Law. A general course in business law
with five or six of the exercises devoted to the principles of patent law.

G85. Psychology. A course covering the general principles of

62s. Political and Social Problems. The content of this course
will change from year to year. It includes such topics as immigration,
national budget, tariff, civil service, railroad regulation, industrial relations,
etc. The work is conducted by means of oral discussion and written
reports on assigned reading in public reports and periodicals, supplemented
by lectures, some of which are given by officials or experts in the special
fields covered.

0822. Marketing Methods. Following such study of the economics
of marketing as is necessary for an adequate understanding of the larger

cts of marketing, emphasis is placed on the methods by which economic
god are distributed. Tecourse includes discussion of sales organization,

engineering and co-ordination of sales and production in the marketing
of fabricated products. Agencies for creating demand and for lying
demand are discussed. Modern practices in organization, equipmenta
operating methods in the fields of sales operation, advertising, merchandis-
ing and warehousing are treated in detail.

0528. Production Methods. Emphasizes methods of organizing
and directing the activities and functions of production m manu-
facturing. Considers the control of equipment, materials, product quality,
product quantity and personnel. Eqipment control is discussed in relation
to buidiglocation and type, machinery and tool selection and arne
meu. nd the use of service equipment. Material control cmrssa
study of purcasning, traffc, stores, and intra-factory tasotto
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methods. Product quality control considers the factors of desi and
enginering, inspection, salvage and the utilization of by-products. Product
qu ycontrol covers the work of planning, scheduling and dispatching
and w survey several representative control structures now in successful
operation. Personnel control deals with the methods of employment,
labor maintensnce and the technique of the executive.

0835. Investment Finance. This course will consider brIefly (1)
the legal rights conferred upon the owners of securities of various types;
(2) the basis for credit offered by issuing rations of various kinds:
government, railroad, public utility, industri etc.; (3) the construction
of bond tables, interest formulas sinking fun calculation, serial bonds,
amortization, and the mathematical theory of investment; (4) the stock
exchanges, ro agspeculation and the various kinds of business houses
which deal in securi and investments.

0826. Banking and Finance. This course considers the subject of
banking in less technical form than Ec37. There is also a treatment of
the investment and security market and the more elementary portions of
corporation finance.

G827. EconomIcs of Corporations. The types of business organiza-
tion are discussed in this course 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, bankruptcy and
receivership are studied in turn. The course closes with a discussion of
public service corporations and a brief examination of the trust movement.
Textbook: Lough, Business Finance.

0840. Englsh (Contemporary Drama). An untechnical discussion
of notable living playwrights and their work, here and abroad.

0841. Buglsh (Contemporary Engliush Literature). This course
treats of a dozen of the most important English men of letters from 1890
to today.

042. English Contemporary European Literature). An introduc-
tory study of some of the chief figures in European literature of the last
few decades and today.

G548. English (American Literature). From the Civil War, with
especi'al emphasis on the period since 1900.

0545. Enlish (Advanced Englsh Composition). This course is
designed primariy for students who wish to do advanced work in composi-
tion under direction and criticism. It will be so planned as to allow much
individual freedom in the choice of materials, and men desirous of experi-
menting 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.

0546. English (Publc Speaking). The object of the course is to
set forth the principal matters of technique on which the art of speaking
in public is based, and to provide training for the individual members of
the class.

0547. Englsh (Informal Public Speaking; Committee Reports and
Discussion). Ths course gives training in the preparation and oral
presentation of committee reports. These reports serve as a basis for
class discussion.

0848. Appreciation of Music. This course is intended to give
students the elementary historical and theoretical knowledge necessary
for intelligent listening to music. It takes up the forms and types of
composition commonl heard in concerts. The work includes lectures,
required reading, and wekywritten reports, besides the usual class tests.
Musical Illustrations are perored in the class room.
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0849, Development of Music. This course takes up the main
historical factors in the development of modern music in chronological
order, beginning with Palestrina and going to the present day. The work
includes lectures, required reading, weekly written reports, class tests
and musical illustrations in the class room which the students are requred
to criticise and analyse. Textbook: How Music Dereloped, W. J. Henderson.

0860. The line Arts in Modern Life. The course aims to develop
the habit and faculty of noticing visible beauty in contemporary art, in
public monuments and museum collections, and more especially in one's
personal environment, such as costume, furnishing and decoration of the
home, books, pictures, magazines, the theatre. The history of art is
studied with a brief text in order to make the appreciation of contemporary
work more discriminating. Textbook: Reinach, Apollo, the Story of Art.
Scribners.

0852. Lincoln and the Period of the Civil War. This course con-
sists of a study of the life of Abraham Lincoln and his relation to the times.
Textbook: Charnwood, Life of Lincoln.

0868. Industrial and Social History of the United States. The
e of this course is to give a general survey of the industrial and
tural history of the United States from colonial times to the present,

withattention also to the social history of the American people. Text-
book: E. L. Bogart, Economic History of the United States.

GS4. The Engneering Field. This course attempts to give
information as to con tions in the practical world, the handling of typical
engineering and administrative problems, and the policies of some o the
large companies employing engineers. The lectures are given by engineers
and administrators in actual practice. The ground is covered in part by
oral and written reports, The course is offered under the auspices of The
Associated Industries of Massachusetts.

G866. Human Factor In Business. This course attempts to cover
in outline such problems as the selection and training of subordinates and
workers, housing, feeding, and welfare, co-operation and morale. These
topics are treated on the human side, and with only such attention to
detail as would interest one looking forward to the possible executive control
of the enterprises in production or construction that an Institute graduate
would naturally enter. The ground is covered in part by oral and written
reports. There are occasional talks by employment and service managers.

0856. Engineering Publicity. The chief object of this course is to
give some notion of how salesmanship and presentation are applied by
engineers. It touches on the followmg problems: advertising service;
adverti and marketing the technical product; evgineering journals;
correspondence, the psychology of appeal. The ground is covered in part
by oral and written reports. There are occasional talks by advertising
men and engineers in practice.

GS60. Dynamical Geology. A consideration of the forces which
have molded the earth to its present form and are now constantly modifying
it. Textbook: Clelland, Geolog, Physical and Historical.

G61. Structural and storical Geology. A study of the structure
of the earth and the history of its changing continents, ocean basins, and
its evolving life forms. Textbook: Clelland, Geology, Physical and His-
torical.

G64. Organic Evolution. A study of the evolution of life through-
out the past history of the earth with a discussion of the underlying laws
operating today and with especial reference to the various avenues along
which man is evolving. Textbook: Organic Evolution, Lull.
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G865. Sound and Music. A general discriptive treatment with some
experimental lectures.

G866. Descriptive Astronomy. A general survey, illustrated, of the
facts and theories relative to the solar system and sidereal universe.

0867. Meteorology. A general descriptive account of atmospheric
phenomena with special emphasis on the conditions of importance to
aeronautics.

0871. Principles of Biology and Heredity. A course of twenty
lectures illustrated by demonstrations, charts and lantern slides. This
is a cultural course intended for students who have had little or no previous
training in biology. It will give a broad view of the fundamental principles
of the subject, including the properties of living matter, movement, nutri-
tion growth and reproduction; a general account of form and structure
of lants and animals, their classification, habits and habitat, migrations,

phical distribution. The questions of sex and heredity will be
tetdat length, and there will be a brief treatment of the races of mankind

and of organic evolution.
G873. Industrial Aspects of Bacteriology. A discussion of the rela-

tion of bacteria and allied microorganisms to productive processes in agri-
culture and industry. The role of the bacteria in soil fertility, in nitrogen
fixation and other constructive processes, as well as the effect ofundesirable
types of microorganisms will be considered. Special attention will be given
to the fermentation processes in different industries whereby microbes are
made to work as chemical reagents. The course will be illustrated by
demonstrations and lantern slides.

G878. Sanitary Science and Public Health. Lectures (illustrated)
on health and disease, parasitism, toxins and anti-toxins, resistance and
immunity vaccination, epidemology, preventive sanitation and preventive
hygiene.

0863. French. This general course offers rapid reading of modern
French prose dealing with the history of France, French life and institu-
tions, scientific matter in French. In each term there will be a brief review
of grammatical principles, with practice in useful vocabulary and sentence
formation. Each term may be taken independentl. Textbook: Levy,
FrencS Composition; selected reading matter from the works of Balsac,
Loi, Thain, Renan, A. France.

G888. French. This is a literary course: a brief survey of French
literature with the reading of some prose masterpieces. Such topics as
the following will be discussed: the literature of the middle ages; the Renais-
sance; classicism; the romantic movement; realism; naturalism; art for
art's sake; imionism and symbolism. Each term may be taken irde-
peently. eboo Special reading matter from one period, or one

form, TiRof, Freclirature.

G891. German. This course forms a brief introduction to the Ger-
man literature of the Eighteenth and Nineteenth Centuries. It is given
in brief lectures in German with readings from standard works. The
course is conducted mainly in German.

0891. German. This course consists of lectures on the German
drams with a considerable amount of reading from characteristic plays,
beginning with Schiller's " Don Karlos." This course is conducted mainly
in German.

0894. German. This course consists wholly of exercises without
preparation. It is distinctively a sight reading course for practice in rapid
reading. The selections are from current periodicals.

G895. German. This course consists of lectures and readigs on the
life and work of the most important German-men of science. As far as
practicable the exercises are conducted in Germar.
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0896. German. This course consists of lectures and readings with a
study of the development of the Faust legend. Opportunity Is offered
for theme-writing and discussion in German.

G897. German. This is a practical course in commercial corre-
spondence. Under normal conditions a foreign correspondent will be pro.
vided for each member of the class.

MODERN LANGUAGES

The study of Modern Languages at the Institute has two objects:
that of enabling the student to make use of the languages as instruments
in scientific research, and that of giving him general training and culture.
It aims to give sufficient facility with modern texts to use them without
the necessity of translating, and as much familiarity with the spoken
language as the individual aptitude of the student and the time available
permit. From the beginning as much of the classroom work as possible
is carried on in the language taught. Occasional talks therein are also
given, and writing from dictation is frequently practised.

A sound knowledge of grammar is attained by the careful analysis
of parts of the texts read, and by oral and written illustrative exercises.
To make these of value a good pronunciation is essential, and this is
striven for through constant practice in the classroom. In addition to a
deeper knowledge of the language and literature, the advanced courses
aim to impart succinctly familiarity with the character, customs, tradi-
tions, spirit, history and development of the peoples and countries whose
language is studied.

In the designation of courses the grades of Elementary and Interme-
diate correspond, respectively, to the definitions of the Modem Language
Association of America.* All other courses are of advanced grade.

,11. German. This course is 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. Textbooks: Vos, Essentials of German (Holt
& Co.); Vogel, Storm's Geschichten aus der Tonne (Heath & Co.); Whitney,
Gerstacker's Irrfahrten (Holt & Co.).

L12. German. Similar to ,11, with additional and varied readings.
L21. Germiu This course 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 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. As far as practicable the exercises
are conducted in German. Textbooks: Hauff's Lichenstein, Vogel (Heath
& Co.); Wright, German Science Reader (Holt & Co.); Kisp, Scen tificGerman Reader (Oxford Press).

LU. German. Similar to L21, with additional and varied readings.
L1. German. This course is wholly devoted to exercises in scientific

German. Selections are made from current scientific journals, and the
latest textbooks.

L82. German. This course consists wholly of exercises in scientific
German on physical, chemical, biological and geological subjects. As far
as practicable the exercises are conducted in German.

L88. German. This course is wholly devoted to exercises in scien-
tific German on physical, physico-chemical and electro-chemical subjects.
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The work is partly based on selections from current scientific journals.
As far as practicable the exercises are conducted in German.

L7. German. Similar to L31, arranges for students in course X.
48. German. This course comprises composition, pictation, read-

ing, lectures and conversation. The work is partly based on current
news a er and magazine articles.

. French. This course is designed to enable students to fulfill
the entrance requirement in French. The program consists of training
in pronunciation, elementary grammar, and easy reading matter. The
last term will include the reading of some technical French. Textbooks:
Fraser and Squair, French Grammar; Olmstead and Barton, French Reader;
Lavisse, Histoire de Fratice ( Heath); Bowen, First Scientific French Reader
(Heath).

(L62. French. This course consists of recitations partly conducted
in French. It comprises a continuation of the study of grammar, trans-
lation into French of connected passages, reading and translation of some
standard modern authors, reading of scientific French. Textbooks:
Carnahan, Short French Review Grammar ( Heath); Francois, Alternative
Exercises r ttroductory French Prose C osition (merican Book Co.);
Selected Rading Texts; Bain, Les Ober; Bwen, Sntifc French Reader.

L68. Fre~. This course is planned to suit the needs of course
IV. Some of he reading matter will deal with architctural s ects.
Textbooks: Levy, French Composition; George Riat, Paris (Les iles
d' Art Celbbres).

L.64. Frenc. This course consists of reading and translation of
technical Franch.

1.67. French. Similar to L61, with additional and varied readings.
L71. French. This course consists of the reading of French prose of

a varied nature, part of which deald with description of French cities,
cathedrals, chateaux, etc. Practice in pronunciation and conversational
phrases useful for travel is given. Textbooks: Hill and Smith, French Com-
position (Holt); such reading matter as Emile Gebhart, Florence; Besnard,
Le Mont-Saint-Michel; Gautier, Voyage en Espagne; Hugo, Notre Dame
de Paris.

*Report of the Committee of Twelve.
L81. Spanish. This elementary course consists of pronunciation,

elementary grammar, and easy reading matter and practice in conversa-
tional phrases useful for travel. Textbook: Hills and Ford, First Spanish
Course (Heath)i Pittaro, Spanish Reader.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 117-123.

GN6. French.
0888. French.
0591. German.
GS9. German.
0894. German.
0890. German.
G896. German.
G897. German.

MATHEMATICS
Great importance is attached to the study of mathematics, both as a

means of general education and as a necessary basis for further instruc-
tion in enginering and other subjects. Students in most of the regular
courses study mathematics throughout the first two years, beginning with
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a combined course in elementary calculus and analytic geometry extending
through the first year. The second year work is devoted mainly to integral
calculus and elementary differential equations with systematic study of
applications. From the outset, care is taken to present both underlying
principles and a great variety of concrete applications, the latter connecting
the mathematical instruction closely with the professional studies. The
instruction is given mainly by recitations in small sections, the number
of the students in a section being about twenty-five. Students having time
and interest for the study of mathematics beyond the prescribed limits are

oerdopruiyfor more advanced work, and the Institute offers
ecpinlopportunities for advanced and elective work in applied

mathematics

Undergraduates wishing to specialize in Mathematics are referred
to the recently adopted option in IX-C in General Science.

The Department possesses an excellent library, containing about
twenty-five hundred carefully selected volumes and an extensive collec-
tion of models, which are of special interest and value in connection with
the more advanced courses.

Calculus and Analytic Geometry. An element presenta-
of the fundamental ideas of the calculus: derivatives, differentials,

maxiUia and minima, integration, with application to simple problems of
geometry and mechanics. Textbook: Woods and Bailey, Elementary
Calculus.

tr12. Calculus and Analytic Geometry. Graphical representation
and differentiation of algebraic and trigonometric functions with applica-
tions. Textbook: Woods-and Bailey, Elementary Calculus.

M18. Calculus and Analytic Geometry. Graphical representation
and differentiation of logarithmic and exponental functions with applica-
tions; series, partial differentiation; methods of integration. Textbook:
Woods and Bailey, Elementary Calculus.

M15. Slide Rule. Four exercises and lectures on the use of the
slide rule.

M21. Calculus. Mainly the integral calculus of functions of one
variable including methods of integration; definite integrals; geometrical
applications to areas and lengths of plane curves, volumes of solids of
revolution, and other volumes which can be found by a single integration;
and mechanical applications to work, attraction, pressure, and centers
of gravity and pressure. The division of topics between Mathematicsi M21
and Mathematics M22 varies from year to year. Textbook: Woods and
Bailey, A nalytic Geometry and Calculus. 1922-1923.

M29. Calculus and Differential Equations. A continuation of
Mathematics M21, mainly devoted to the study of functions of two
variables and covering: elements of solid analytic geometry; partial differ-
entiation; multiple integration, with geometrical applications to areas and
volumes, and with mechanical applications to attraction, moments of
inertia, and centers of gravity; infimte series and the elements of differential
equations. Work in nomographic charts and empirical equations is also
included. Textbooks: Woods and Bailey, Analytic Geometry and Calculus
(1922-1923) ; Lipka, Grahical and Mechanical Computation.

M28. DIfferential Equations. Applications of differential equations
to numerous problems ofphysics and mechanics. Textbook: P'hillips,
Diferential Equations.

a26. Theory of Probability and Methods of Least Squares. A brief
course devoted to a discussion of the general principles and the more com-
mon scientific and engineering applications of the Method of Least
Squares. Textbook: Bartlett, Method of Least Squares.
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M27, 28, 29. Statics, Kinematics, Dynamics. A problem course in
mechanics open to students who are taking or who have completed M22.

M35. Differential Equations of Electricity. This course deals
mainly with the equations which the student of electricity meets in his
work. These equations will be discussed from the general point of view,
but specific applications will be made to electrical problems.

M86, 87, 8. Advanced Calculus and Differential Equations. Taylor's
Formula with applications to approximations in calculus and analysis,
partial differentiation, complex numbers, vectors, total and partial dif-
ferential equations, Bessel's functions, calculus of variations, line, surface
and space integrals. Textbook: Wilson, Advanced Calculus.

M41. Applications of Calculus. Similar to M23, but especially
adapted to the needs of students in chemical engineering.

M48. Theoretical Aeronautics. Open to third and fourth year
students.

M45. Fourier's Series; LaPlace's Coefficients. (Topics in Partial
Differential Equations.) The theory of Fourier's series, Bessel's functions,
zonal and spherical harmonics, and their application to the solution of such
problems in physics as can be ekpressed by certain partial differential
equations.

M50. Applications of Mathematics to Chemistry. The application
of thermodynamics to chemical problems.

M54, 5. Mathematical Laboratory. A course for practical instruc-
tion in numerical, graphical and mechanical calculation and analysis as
required in the engineering or applied mathematical sciences, methods for
checking the accuracy of arithmetic and logarithmic computations; numer-
ical solution of algebraic, transcendental and differential equations; graphi-
cal methods in the processes of arithmetic, algebra, and the calculus;
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, such as slide-rules, arithmometers; planimeters
and integraphs; and many kindred topics. Either term's work may be
taken without the other. Textbook: Lipka, Graphical and Mechanical
Computation.

M66. Theory of Functions. A study of the elementary functions -
particularly the circular and hyperbolic sine, cosine, and tangent - for
complex values of the variable. Development and application of the
fundamental theorems of the analytic function theory.

M57. Theory of the Gyroscope. This course is a mathematical
discussion of the gyroscope, together with its application to torpedoes and
stabilizers.

M60. Vector Analysis. Algebraic combinations of vectors, dif-
ferentiation and integration of vector functions, Green's and Stokes'
theorems, potential functions, applications to geometry and physics.

M61. Mechanics of Rigid Bodies. Mainly a problem course in
the application of the conditions of equilibrium and the equations of motion
of a rigid body.

M62. Modern Algebra. Determinants, matrices, systems of linear
equations, linear transformations, finite groups.

M68. Higher Geometry. Coordinate systems, geometry of n-di-
mensions, differential geometry, non-Euclidean geometry.

M64. Modern Analysis. Particular attention is given to analytical
methods used in mathematical physics. The course covers the elements of
theory of functions, and study of important transcendental functions.
Textbook: Whitaker and Watson, Modern Analysis.
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M65. Analytical Mechanics. Lagrange's and Hamilton's equations,
Hamilton's principle, principle of least action, theory of elasticity, hydro-
dynamics.

M66. Theory of Sound. Dynamical theory of vibrating systems
and the tion of waves in solids and fluids.

M . Heat Conduction. Fourier's Series, theory of the steady
state and the flow of heat in one or more dimensions, with application to
physics and engineering.

MeS. Thermodynamics. The general theory of thermodynamics
founded on the two fundamental laws.

M69. Statistical Mechanics. A study of average properties in a
system of a large number of degrees of freedom, with application to kinetic
theory and the theory of radiation.

70. Theory of Relativity and Gravitation. Einstein's theory of
space, time and gravitation with applications to mechanics and electro-
magnetic theory.

M71. Mathematics of Investment. Such topics as compound inter-
est annuities, stock and bond problems, capitalization, amortization,
sinkng funds, etc.

M72. Differential Equations. This course is given during the sum-
mer to students from the United States Army, the total time being about
two hundred and thirty hours. The work starts with a review of calculus,
including differentiation, differential properties of curves, rates, maxima
and minima, integration, multiple integration, geometrical, mechanical and
physical problems; then differential equations of the first order, special
types of second order equations, linear equations with constant coefficients,
variable coefficients, exact linear and simultaneous linear equations. The
application of the calculus and differential equations is illustrated by various
problems such as rate of change, rate of cooling, variation of pressure with
altitude, variation of concentration, flow of heat, simple harmonic motion,
damped vibrations, bending of beams, deflection of columns, equilibrium
of cables, rotation of fluids, motion of projectiles, motion with friction,
masses coupled together, rotation of rigid bodies, combined translation
and rotation, impulse and collision, electric circuits, and coupled circuits.
Lastly, the methods of computation and approximation, including Taylor's
and Maclaurin's series, Simpson's rule, finite differences, use of mechanical
integrator, construction and use of nomographic charts. Textbooks:
E. B. Wilson, Advanced Calculus; H. B. Phillips, Differential Equations;
Joseph Lipka, Graphical and Mechanical Computations.

78. Rigid Dynamics. A course involving the fundamental
mechanical principles on the mechanics of rigid bodies.

MILITARY SCIENCE AND TACTICS
In conformity with the requirements of the Acts of Congress* of

July 22, 1862, and August 30, 1890, and Section 1225 of the Revised
Statutes of the United States, as amended by Acts of Congress, approved
November 3, 1893, and the Acts of the General Court of Massachusetts

*or the endowment, suprt andmaintenance of at least one college whose leading
oect shall be, without exclu d0n other scientific and classical studies, including military
s cence, to teach such branches o learning as are related to agriculture and the mechanic
arts. in such manner as the lature of the States may respectively prescribe, in order to
promote the liberal and practical education of the industrial classes in the several pursuits
and professions in life. An officer of the regular army with the rank of professor has the
work In 6harge. On the graduation of ever class he is required by statute to obtain from
the President and report to the Adjutant General of the Army the names of such students
belong to the class as have shown special aptitude for military service and to furnish a
copy of tis report to the Adjutent General of the State.
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in furtherance thereof, the Institute provides instruction in Military
Science and Tactics. In addition to the above, and under the provisions
of the National Defence Act, an Act of Congress of June 3, 1916, and sub-
sequent acts amendatory thereto, five units of the Senior Division of
Reserve Officers' Training Corps have been established.

Male students who take a majority of their studies in the first and
second year, or either of these years, are required to satisfactorily complete
the military requirements. Aliens, students found physically unfit for
military service, and students with military training equivalent to that

bed bthe two-year Basic Course are exempt from military service.
udents wi be excused from taking portions of the Basic Course in which

they demonstrate proficiency. Students desiring relief from any part of
the military requirement should consult the Professor of Military Science
and Tactics immediately upon registration. Excuses in writing will be
issued to such students as are found to be entitled to exemption. No
student will be considered relieved from the military requirement without
written authority.

The great demand for technically trained officers in the more scientific
branches of the Army was most evident during the recent war. The
majority of the courses at the Institute, and the excellent facilities available
in connection therewith, afford the student an admirable preparation for
the scientific duties of an officer of a technical arm of the service. Accord-
ingly, the military training prescribed at Technology is designed to impart
the specialized knowledge most essential to supplement the general tech-
nical 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, Engi-
neers, Ordnance, Signal Corps or Air Service.

Having satisfactorily completed the two-year compulsory course
in military training, the student may elect either of the following options:

1. He may discontinue all further military work; or
2. He may volunteer to pursue the Advanced Course of the Reserve

Officers' Training Corps. This binds him to attend one six-week R. 0. T.
C. summer camp. During the third and fourth academic years, he is
required to attend certain additional military instruction. In recognition
of his service, the Federal Government allows him commutation of sub-
sistence (amounting at present to 40 cents per day) during his junior and
senior years, including the vacation period which intervenes between
them; transports him 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 and equipment, and supplies quarters and medical attendance. Upon
graduation from the Institute he is eligible to receive a Reserve commis-
sion for a period of five years in the United States Army, but continues in
civil life, subject to call as an officer in time of war, or for not more than
fifteen days' service in any year in time of peace. Under present conditions,
students who elect to pursue the Advanced Course receive not only their
complete support for one six-week period, but in addition are paid over
$270 in cash. This is, in effect, a military scholarship, open to al students
who are citizens of the United States, physically sound, have made a satis-
factory record in their compulsory military training, and display such
physical, mental and moral qualifications as, in the judgment of the Pro-
fessor of Military Science, render them suitable candidates 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 Insti-
tute falls below standard, or who is found in any way unfit or unsuitable
for the commission for which he is a candidate.

MS11. Military Science, Junior Freshmen.* (Required in all courses.)



DESCRIPTION OF COURSES

This course is composed of two weeks of Military Courtesy and Discipline;
two weeks of Organization; Administration and Supply; four weeks of
Military Law and Rules of Land Warfare and two weeks interior Guard
Duty.

MS12. Military Science, Junior Freshmen.* (Required in all courses.)
This course is composed of ten weeks of Infantry Drill, School of Soldier,
Squad, Platoon and Company. Duties of N. C. O's. at Drill, students
being detailed in turn to command units of the Company, Ceremonies.

MS18. Military Science, Junior Freshmen.* (Required in all courses.)
This course is composed of five weeks of Infantry Drill. Students com-
manding squad, section, platoon and company; three weeks of Hygiene San-
itation and First Aid, and two weeks of Signal Communication for all Arms.

MS21. Freshman Military Science. (Required in all courses.) This
course is composed of five weeks of infantr drill, followed by five weeks
lectures on Military Courtesy and Discipline, Hygiene, Sanitation and
First Aid.

MS22. Freshman Military Science. (Required in all courses.) This
course embraces lectures on organization, military law, guard duty and
signal communication for all arms.

MS23. Freshman Military Science. (Required in all courses.) This
course continues the infantry drill work started in the first term, and is
given over entirely to that subject. As far as practicable freshmen will
get experience as officers and as non-commissioned officers.

MS24. Advanced Coast Artillery (a). (Optional.) This course
extends throughout the junior year, and is required only of students who
elect to pursue the advanced course for this arm. Three hours per week are
required - one of which is recitation and two outside preparation. The
subiects are Orientation, Gunnery and Coast Artillery Material. Students
desiring information further than this should consult the Professor of
Military Science.

MS25. Advanced Coast Artillery (b). (Optional.) This course is a
continuation in the senior year of the work started during the junior year.
The subjects are Ordnance and Gunnery, Gunnery and Employment of
Coast Artillery. See remarks under course 24 above. Courses 24 and 25
with a six-weeks summer camp qualify students for a commission in the
Reserve Corps.

MS26. Advanced Engineering (e). (Optional.) See remarks under
course 24 above. This course includes the study of various field fortifica-
tions, demolitions, roads and bridges, etc., comprised in work of the Engi-
neers in wartime.

MS27. Advanced Engineering (b). (Optional.) See remarks under
course 25 above. This course continues with problems and. work of
Engineers in war time, with special attention to general construction
methods, seacoast fortifications, and relation of Engineers to other brah6hes
of the service.

MS28. Advanced Ordnance. Open to students in courses II,
III, V, VI-A, X and XV2 subject to certain limitations. In view of the
intimate relation between the wo-k of the Ordnance Department and
general industry, advanced Ordnance instruction is given by introducing
Ordnance subject matter in appropriate subjects of the above courses, by
special instruction in that phase of Ordnance Engineering bearing directly
on the course the student is following, for which full academic credit is
given, and by a brief course of general lectures on Ordnance subjects given
by the Ordnance Officer assigned to the Military Science Department.
Further info::mation may be obtained from the Professor of Miltary
Science.

* These courses when complted are the equivalent of M21, 22, 28.
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MS29. Advanced Ordnance. A continuation of MS28. See descrip-
tion of courses listed above and MS25.

M$81. Sophomore Military Science. (Required in all courses.) This
course includes a study of small arms and of minor tactics.

MS82. Sophomore Military Science. (Required in all courses.) This
course includes Field Engineering, Military History and Policy of the
United States.

MS38. Sophomore Military Science. (Required in all courses.) This
course includes map reading and sketching and an option of Coast Artillery
material and Motor Transport or general Air Service subjects or Signal
Corps instruments.

MS85. Advanced Signal Corps (a). (Optional.) See remarks under
course 24. Open to students in courses VI, VI-A, VIII and XIV. This
course aims to train the student for duty as a company officer with signal
troops of a combat organization in the field rather than as a specialist
expert on a single phase of Signal Corps work.

MS86. Advanced Signal Corps (b). (Optional.) See remarks under
course 25 above. Students fulfill the requirement of this course by taking
one hundred and eighty hours of the course in Electrical Communication
(6'28a and c) or its equivalent.

MS87. Advanced Air Service (a). (Optional.) See remarks under
course 24 above. This course includes observation of artillery fire, and
observation for infantry, machine guns, aerial navigation, telephone,
telegraph, radio instruments and aerial photography.

MS88. Advanced Air Service (b). (Optional.) See remarks under
course 25 above. This course includes study of aerial gas engines and
airplane construction.

PHYSICAL TRAINING
The gymnasium of the Institute is located on the third floor of the

Walker Memorial Building fronting on the Esplanade, east of the educa-
tional buildings. This gymnasium affords ample accommodation for the
training of classes in gymnastics and indoor games.

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 Athletic Field gives an opportunity for track-team contests and
inter-class games. This field is provided with a quarter-mile running
track, straight-away tracks for one hundred yards 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.

PT15. Physical Training. Four lectures on the relation of exercise to
health and on personal hygiene are given to the first-year class at the
beginning of the school year, and all first-year men take a physical examina-
tion during the first month from which anthropometric charts are plotted.
The class is then divided into four sections for gymnastic exercise, each
section having two hours a week for the last five weeks of the first term,
two hours a week for the second term and two hours a week for the first
five weeks of the third term under the direction of the instructor. All
students taking a majority of their studies in the first year, are required
to ttake these lectures and exercises. Regular exercises on the various
athletic teams may be substituted for gymnasium work.



DESCRIPTION OF COURSES

PROVESSIONAL SUMMER SCHOOLS
To bring the students into closer relations with the practical side of

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

Summer School of Civil Engineering.-With the exception of brief
courses in the manipulation and use of the tape, compass, transit and level,
the entire field-work in surveying and railroad engineering is given at
Camp Technology on the shore of Gardner's Lake near the village of
East Machias, Maine. This locality is well adapted for the carrying out
of all the operations involved in the various problems of plane surveying;
for performing the field-work necessary for the making of large and small
scale topographic maps; and for the making of railroad location surveys.
Gardner's Lake is ecially favorable for carrying on the field-work neces-
sary to hydrographic surveying. The Machias and East Machias rivers
are available for stream gaging, by means of floats and by the various types
of meters. Some of the smaller streams afford opportunity for weir
measurements.

The camp property comprises about eight hundred and fifty acres of
rolling land in the form of a strip varying in width from one-fourth to one
mile with a shore line of five miles on the lake. The main group of build-
ings consists of an administration building connected by covered passages
with buildings on either side and in the rear. This group of buildings con-
tains three recitation rooms accommodating some one hundred and thirty
students, a drafting-room with space for seventy-two students, a dining-
room seating one hundred and sixty, office accommodations for an instruc-
ing force of twenty-four, an office for the camp physician, a large lounge
room, three sleeping rooms, a camp store and post office, an instrument
room, kitchen, icehouse, toilet room and lavatories, and a dormitory for
the service staff. Sleeping accommodations are provided by tents with
raised wooden floors, each tent furnished with cots and other necessary
furniture. In addition to the tents, a wooden barracks building furnishes
additional sleeping accommodations for sixteen; this building also pro-
vides drafting space for twenty-four and contains a classroom accommo-
dating thirty students. The camp is equipped with sanitary facilities of
the most approved type, a wholesome water supply from driven wells and
an electric-light plant. A physician is in constant attendance throughout
the camp session.

The camp is primarily intended for students of courses I XI, and
XV, option 1, who are required to attend during the months of August and
September following their sophomore year. A limited number of students
from other courses having the requisite preparation may be admitted by
petition. Students in courses III and XII will hereafter be required to
take a course in surveying combined with practice in mine surveying in
the summer following their third year at an iron mine in New Jersey near
Dover. Visits to mines and instruction in field geology will form part of
the summer's work, which will occupy about eight weeks. Owing to this
change there will be no regular summer school of surveying for these
courses during the summer of 1922.

The fee is $71 for 1'07, 108, 120 and 1'60. An additional charge of
$30 is made for 1'09. The cost of camp operation and maintenance is
shared equally by those in attendance.

Summer School of Surveying. - Students in courses VI and XV,
option 2, are required to take the course in Surveying 1'001 in the early
part of the summer following their second year. The instruction is given
in Cambridge and vicinity. The fee for this course is $15.

..... ......
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COURSES OF STUDY TABULATED
SUBJECTS OF INSTRUCTION

The number to the left is the subject number. The numbers under the
title are the numbers of the prep arato subjects. Those in italics indi-
cate subjects to be taken simultaneous y. To the right of the subjects
are noted the Professional Courses which prescribe the subject and the
year and term in which the subject is taught. Under the heading " Term
and Hours of Exercise and Preparation " the first number shows the
hours assigned to Lecture or Recitation in the term of ten weeks, the
second the time assigned to preparation. Underneath the first number
ar the hours for laboratory, drawing or field exercises. To the extreme
right is given the name of the teacher in charge of the subject.

Laboratory fees and tuition charges for required Summer Courses will
be found on pages 163-166.

ENTRANCE REQUIREMENTS
or description see Circular of General Information)

M1 RA oMB
~*SOLD 0 METRY

Lai Glementary)
U*1 GLRA

00 CS
000 MISTRY

CIVIL ENGINEERING -1'00-199
Term and Hours of

Exercise ond Pre~aration
No. Subjecd and Preparation Taken by Year 1s$ id 8d

Term Term Term
(IX.B3 2 .. 1804601 2- 0

1'00 Surveyn and Plotting.... 1IX 28
M18 173, XV: S .. .. I 20-40 112-20

1'001 Srvs~ixr and Plotting.... I VS 28

1'01 8 M; I 178V XVsV Summer School 60 -- 15 -0
MIS D8 Instruments1.. a .. .. I.. .. 1 4- 0

178 18
1'02 Survo ..

1'08 Sury ~ . ... .III,; XII 8

1'04 Undeg round Surveying.... IIIn XII 8
1 0

1 07 Plane Surveying . X. . . .V.a
1,00 A122 ; I1Cl v -tCiona4

108 Geoddlc and Topogrphic I XI, Odo 2
Surveying ............ 10B Optional

1-07.8-021
1'09 Geodetic Surveying...... I Elective I1'13
1'11 Spherical Trigonometry.... I IX-B,

1'12 Astro o ............. I B,XI
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10- 0 1..
20
10- 0 1
20
Summer Camp

40- 0
200

Summer Camp
20- 0

100
Cam Technology

Ca Technology

a Technology10hours
10-20 ..e..n..o..

.. . ours .. ..

Instructor
in Charge

Robbins

Roamer
Robbins

Howard

Howard

Howard

Robbins

Robbins

Hoamer

Roomer

Hosmer



SUBJECTS OF INSTRUCTION

AxT 9 and Houws qfA 0E and PrpG to In~tructor
No. Subed and Proparation Taken by Year Mst Od 84 in Charge

Tem Term Term
118 G .odey.............. I U .. .. .. 040 Hosmer

M22,1'12
1'14 Geodesy................. I (Elective) G .. 1.. 1.... 80-80 Hosmer

1 N 14tion.............. (Elcive '..-.... .. "2Homer
III! a..Iv I.120-4

119 Map Redng and Too
l' aVDrawing ... IXB,XI .. .. |.. .. Howard

1120 Ra Pay Fieldwork........ XI, XV: Camp Technology Babcook
1.00, l'7 80 hours

1'21 Ral and Highway Engi- It. s a 80-55 80-80
.. ......... X % , 20-40 20-80 .. Breed

21I,1 00:20 . ~ v a n-s 20402-25
128 Railway Drafting. .. I, I 6- 0 60- 0 .. .. Babcock

0.1'01 XI 18 80-0 50-0
114 Highway Engl-

4............... I,XVi 4 80-4 j.. .. | .. .. Breed1'20. 2,221adl8
for f,

1-5 Railway Engineering. ...... Isa 4 .... |20-40 180-50 Breed
1124

1'20 Railway Design .......... Ia 4 .. .. 140- 0 140- 0 Breed
1'28. 1'5

1*17 Railway Engineering ...... Elective G 20-40 | 20-40 | 20-40 Breed
126,116

1'28 Railway Design.......... Elective G 80 180 180 Breed

1'80 Roads and Pavements..... It, s, XI 8 .. .I .. .. 120-20 Breed
1'21

1'81 Testing of Highway Materi-
as......... ....... 11b 4 .. .. 10-151.... Breed
1'80, 2i 181'82 Hl2way Mo tation ... Isb 4 .. . 1. .. |80-50 Breed

1*88 lffhway Design .......... Isb 4 .. .. 1.. .. 140- 0 Breed

1'89 Gra 0cStatics..........I .. . 140-20 1.. .. Bowman

1'40 Theory of Structures. I I ; IX-B 8 . 40-80 Bowman
2'21, 5*1 * I . . . 40-75

1'41 of Structures . I, IV,; XI 8 .. .. 120-40 20-40 Sutherland
2.21 tM or tti1

1'48 Me .. . .. I; IVs; XI; 8 .. .. |.. .1. 20-40 Sutherland.21, i$ or #t-1 - XV
III, .80-80

1'44 tationar Structures. I 4 . .. .... 80-80
2'91,25 VI( onal) 4.. ....... 180-80 Luther

VI SSummer 8050 ...
VIA . 4 80-5 .. . . .

1'45 Theory of Structures...... XI. G 20-40 80- Luther

1-48 Foundations............. I; IV$; XVI 4 10-15 .. .. I ., .. Spofford
1,40 or 1,41 or 1,44

1'49 Theory of Structures. It. 4 40-80 1 0-100 I 80-O Spofford
1'40 or 1'41, 1'48

150 Theory of Structures ...... Is; XI, XV1 4 40-80 150-100 1 .... Spoford
1'40 or 1-41, 1-48

1'81 Theoryof Structures...... IV, 4 40-80|80-100|.. .. Spofford
140 or 141, 1'48

1-89 Strotures (Design) . XI-A 0 .... 180- 0 | .... Bowman
1-48

1'88 B Des i............ s 4 50- 060- 0170- 0 Bowman

1,881 Stua1Design........ Is 4 0- 0160- 0 180- 0 Bowman1.4o114 or 1860
154 Stmal Design......... XI, XV3 4 .... 140- 0 120- 0 Bowman

v00
118 AQVsnaedcu lrDesgnEetv Blood,..G100- 0 16W0 Sutiierlan4

............... .............. .............
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No. Suldes and Preparation Taken by

1'56 Advanced tructures...... Elective

1'58 Re noced Concrete Design Elective
1'49 or * or 111

1'60 Hyr a Surveying... I;XI; XV1
1, *08

1.62 Theoretical Hydraulics ....
2'21

1'68 Th Ttica1Hydraulica..... ?s;XIII

IX-B
164 Theoretical Hydraulics.....

2'21 1
I

1'85 Theoretical Hydraulics... VI.A
2-20 IVI.A

VI A
1'66 Hydraulics, Advanced..... lectiv

1-62 or equivalent
1'18 Hydraulic Enieering. I HXV

162 or 1'64 f K
1*69 Water Power Engineering.. Is

1'62 or 1'64 or l'65
1+70 Water Power Engineering.. I

1'09 \ (Optiona
1-71 Water Power Engineering..

1'70
1'78 Water Power Engineering.. Elective

'44 or 1'49 or 1'50; 1'62
or 118, 1'71. I'

1-75 Hydraulic and anitary En-
.ing ............ Ii

1'77 Sanitary Engineering ...... XI
1-85

1'79 Hydraulic and Sanitary De-
w ............. I

1'80 Hlyorullo and Sanitar De-
in................... XI

1*81 En gieringf Water and
wage cation ..... Elective

1*75 or 1'77
1-82 Water Power Design ...... Elective

1-88 Santary Design ......... Elective
1'81

1-90 Rer Writing ........... Eetve In
I2 X

Term and Hours of
Exercse and Preparation Inserctor

Year Ist yd 8d in Charge
Term 'Term Term

0 80-90 1 80-0 80-0 Spofford

0 60-80 1.. .. I.. .. Sutherland

Camp Technology Luther
75hours

4 40-80 .. .. .. ..
4 40-70 . Russell
A........ 40-0
4 .. . 1.20-40.... Russell

5 .. .. 4.....80-50
4 .. 2....... 0-40 Russella .... .... J 30-6o
S.. .... ... 20-40J
4 20-40 20-40.. ..-
4 .. ........ 400 Russell
6 Summer 40-80
G .. .. 0-0 ... Russell
4 80-46 I.. ...... i Barrows4 .. . .. .. 80-0
4 80-60 .. .. .. .. Barrows

4 .. .. I 80-60 .. .).\ Barrows
l) 4 ... I.. 80-600J

4 .. .. .. .. 20-20 Barrows
60

G 80-00 I 80-00 80-00 Barrows

4 80-45 80-s0 80-0

4 20-40 120-40 140-80

4 .. .. |.. .. 180-0

4 .. .. 120-060- 0

0

G

G

20-40 120-40 1 .. ..
60- 0 |600- 0 |600- 0

00- 0 |600- 0 1 00- 0

4 .. .. I.. .. 180-80

MECHANICAL ENGINEERING - 2-00-2'99
Term an Hors ofExercise a PreparmIon

No. Subec and PreParation Taken by Year Is od 3d
Term Term Term

2.00 Mena-ism..... . ....... fil; 1s 80-0 .
101, Dr, M1

2'01 M n.............. II VI A; .. .. 180-60.. .
2.00 f

2'02 M I a............ l XV: 80-48.

0s. 80eo .
XV ...... .. 8 1

t'0o M--w*m af M--hn**.-.f- 1 80 1.. .. I .. ..

Sampson

Sampson

Sampson

Sampson

Barrows

Babcock

Instructor
in Charge

Merrill

Merrill

Merrill

Swet
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Term and Hours
Buarcie and Preparat Instructor

No. SubJet and Preparation Taken by Year ist Rd 6d in Charge
Term Term Term

2'06 Desip of Automatic Ma-
r ............... II G Any term, 180 hours

2'10 M!cania Engineering It VII
Drwn ........ B II t 60a ... |. .

211 Mechanical Engineering
Drawn............. I I .. .. 80- 0 1..

VT-A 00.... .
2'12 Machine Drawing... 1.0-O 0

D128 VI;XIII;XVs .. .. 60-0
MIX-B D .. .. 80- 0 80-02'18 Machine Drawing.. I 8 80-0........2312 2 2.. . . . 80-0J

2'14 Machine Drawing .r...... 1 8 school 45- 0 0
D8 V$ VXh;...

2-20 Ap d Mechanics (Statics) IX . .. .. 180-60
22, 8'012 XIJa.

I 804 .. .. 80-.
IX V; 8 .. . .

2'202 Applied Mechanics II I ..... .. 40-80
M22 8'012

2'208 Avve Mechanics........ VI-A 1 .... I 40-80 1..
2'204 Apoled Mechanics........ IV, 3 80-80 |.. ..

18
2'21 Had Mechanics ....... ( IkVI

es - Strength of I X-B;XI; 0-60
aterials) XIII

2,20 XV1; XV1 0-III ... 80-80...

X4 80-60 .. ......
2'211 pled Mechanics........ VIII, IV 8 80-80.......

trength of Materials) XIV 8 .. .. 80-80 ....
'20 XV#, X-B 4 80-60 .. .. .. ..

2'212 Applied Mechanics........II 8 40-60........
2202 VI-A (B) 60-0........

2'218 Applied Mechanics........ VI-A A 80-0........
2'208 VI-A (Bl 8 .. .80-02'214 Applied Mechanics ....... V . . . . 80-50

2'215 Applied Mechanics ....... IVt

Xit XV,
2'22 Applied Mechanics........ III

2-21 1VI
X6 X-B

2'221 Ap led Mechanics. 
(tEngth of Materials) I; XI; XV:
221

2'222 Ap d Mechanics....... II

2.223 Applied Mechanics........ VI-A (A)
2-224 Applied Mechanics........ IV,

2,214
2'26 Aplied Mechanics........ IV

2'28 Appid Mechanics....... XVg
ngth of Materials)

22
2'281 Appad Mechanics....... XIII

'Itrength of Materials)

2-282 APli Mechanics........ I

'285 Applied Mechanics........ M

2-24 Ap ad Mechanics........ VI (Options
2stes)

l)

8

a
8
8
4

8
8

8
a
8

8

80- 0 -0 .

. . 80-0
. 3 0-80 . . . .
.... 80-00. ...

Any term 80-0

120-80 1 20-80

140-60 1.. ..

. 80-60 1....

.... |.. .. 180-80

8 .. .. |I.. .. 180-0

a .. .. j .. .. 80-50
8 .. . . .. . . I80-00

8 .. .. I..... 80-0

Swett

James

James

James

James

James

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston
Fuller

Fuller

Fuller

Fuller

fuller
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No. Suet and Preparation

Term and Hours
Exercise and Pre0arat n

Taken by Year 1s$ Ad Od
Term Term Term

25 Dynamics of Machines.... 11 4 80-401.. .. ..
228, 2'42

2'22 Mechanics of Engineering. . 11 .. . . 20-0 |..
2125

-268 Mechanics of Engineering.. II 4 .. .. |.. .. 2040
2'28

2,271 Theory of Elasticity.....Army Ord. 4 .. 8 0-80 1 j6*272 Theory of Elasticity.... Army Ord. 4... . 3-0
2'28 Advanced Mechanics and

Theory of Elasticity..... G 80-90 80-90 130-90
2,282,2,263 U.S.N. Ord. 4 30-80 1 30-80 1..

2'292 Ordnance Engineering. II, R.O.T.C. 4 3.0-100rd. Offic
2-282 20

21298 Ordnance Engineering ..... II, R.O.T.C. 4 .. . 1. .... 10-20
2'282 2'29 40

2-802 Materials of Engineering... H. IX-B; 8 .. .. 20-20
2'22 XIII .. .. 20-20

21808 Materials of Engineering... III IX-B a........ 20-20
2'802 i H XI 4 ........ 20-20

281 Materials of Engineering. II Tornado 4 20-40........
2'82 Materials of Engineering.:: X 3........ 20-40

2'22
2-88 Materials and Heat Treat-

ment. ................ II , 4 .. .. |.. .. 120-10
2'302 2'352

2'84 Physlcal Metallurgy....... I G 20-20 20-20 20-20
2'802 go S0 80

2'851 Testing Materials Laboratory U; IX-B 4 20-10 .. .. .. ..
2'2 2803

2'852 Testing Materials Laboratory 11 4 .. .. 120-201..
2'881 IX-B 4 .. .. 20-101..

I - I; XI; 1 .. ...... 20-10

2-86 Test. Materials Laboratory XV, 4 20-10........
2'22 or 2-221 . XVi; XVs 4 .. .. 20-10

VI-A ( 4.. ........ 23-20
.VIA A Summer 20-20 ....

VI-A (A 4 .. .. 20-20
X 4 .. . I ! 20-1

287 TestIng Materials Laboratory IVs 4 30-10 . . . .
2'2 XII 4 80-15. . .

2'88 Testing Materials Laboratory
(Concrete)............... IV I 4 5-101..

2'40 Heat Engineering . (........ I; IX-B 8 20-60
M22, 8-023 XIII XVs 8

IIIs- U.S.N.(Torpedo) 4 80-601.
2'41 Heat Engineering. . II:Ik-B;XVs 8 20-10

2'01, 2-11 I1, 4 20-101.. ...
HI, 1 8 20-10 ... ....

2'411 Heat Engineering......... Xii 8 20-20 I.. .. i.. .
2-01

242 Heat Engineering......... 11 IX-B; 3 3040 |..
2'40, 2-41 Xl. X4s

IIIb .S.N. (Torpedo) 4 .. .. 180-601.

2'48 Heat Engineering......... X : 8 .. .. 20-10 ..
2'41 LI, 4 .. .. 20-101..

2'432 Heat Engineering......... II 8 20-10
2'43 2'42

244 Heat ngineering ........ iH 8 .. 11 3 1 . 120-80
2'42 2'43 \ U.S.N. (Torpedo) 4 .. . ..... 20-40

2-451 Heat Engineering ......... II; VIIs 20-30 . 1. ..
2-44 2603

2-452 Heat ingneering.........IH 4 .. .. |20-20 1..
2'45

sStructor
in Charge

Riley

Fuller

Puller

Fuller
Fuller

Fuller

Puller

Haven

R. S.
Williams

Hayward

Hayward
Hayward

Hayward

Pay

Hayward

Hayward

Hayward

Hayward

Hayward

Berry

Miller

Taft

Berry

Taft

Riley

Berry

Berry

Berry



SUBJECTS OP INSTRUCTION

Term and Hors of
E xercise and PearationNo. Su~edt and Preparation Taken by Year s$d PrupYear 1s Od 8d

Term Turm Term
Sr 80-0.. .. .

M2 ,02 '' " - ' 1IIIs, ;

8 .. .. 30-60
I;XI; 4 ........... 80-80

2'48Hea Eninering . . A.rm. y Ord. 4........8-02.43 Heat Engineering.........Ar 1111-30

2'47 X' V ........... 20-80

2'50 Heat EngineriVng ........ 8 0-G O. 8'

VI-A(B) 8 80-
3 .. .. 0- 0-20

2'1 Heat Engineering....... .VI.A (A) 8 .... .. ..M~V 28' g ..... .. . . 8-6

2-52 Heat Engineering. . .... .. flV-A (A) LSummer 8 0-60 ....
2'51 I-AE 430-60. .(.B.. ..

2'8 PowerinMin. III, a 4 40-40 ....... .

2514 Advanced Heat Engineering II G 80-90 8 0-90 30-90
2-52 Heat Engineering....... U.S.A. (C.) Sp... . . 0-60

2'42 1U.S.N. (Toreo
227 Mecanical Equi ment of

Bulli , Heating and
Venilaon .......... IV 4 .. .... .. 1 40-40
8-028

2'8 Power Plant Design....II 4 . . .. |.. .. 110- 0

2da0'4 M20

2'602 En He Laboratory. .. II; XV G 8 .. .. I 20-10 ....
2'603 Enginj Laboratory.... II, XVS 8 . .. .. .. .20-10

2'604 Engleerl 2 Laboratory.... XV, 4 ..... I. .. | 60-30

...fVII 440 1 14I4

2-608 Englneering Laboratory.... I VI-A B 4 10 40-0
VI-A ( 4 .. .. 40-801..
VI-A A
IX-B;

2-606 Etn ri Laboratory.... III
.40, 2-2Ii, s

2'607 En gineering Laboratory.... IV,

2-608 Eng neering Laboratory. . XIII
2- 0, 2-42

2-61 Eninring Laboratory.. .. II
8

2-603
2-611 Eneerlig Laboratory.... XV*

2-612 neering Laboratory... X

2-613 En ineering Laboratory.. XIII
608

2-614 Engineerimg Laboratory.. fluI
2'62 En peering Laboratory..... II

2'621 Engineering Laboratory.... XVs

2-631 Gas Engine Laboratory .... Army Ord.
2'46, 247, 2'48

2-4 E eering and Hydraulic
aboratory............ I.ss;XI;XV,

2-46, 1-62

Summer 40-80
40-201.... ..

.... .... 20-101
. 20-20
. . 10-0

. 140-20

40-401.... ...

40-401 1.. ....

.. .. 120-10 1..

20-201 .. .. .. ..

.... |20-20 ....

.. .. |140-40.. ..
S120-10 ..

Summer, 214 hours

Instructor
in Charge

Miller
Taft

Miller

Miller

Taft

Taft

Taft

Jones

Berry
Berry

Holt

Miller

Eames

Eames

Eames

Eames

Eamnes

Eaes

Eames

Eames

Eames
Eames

Eames

Eames

Eames

Pales

.. .. I.... |80-0 Eames

187

a
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No, Subject and Preparation

2f65 Steam and Hydraulic Lab-
oratory . . . . . . . . . . . ....
1'02 2.46

2"66 Power Laboratory ........
2'46. 247, *48

2'67 Ordnance Engineering.....
2'681 Ordnance Engineering .....
2'682 Ordnance Engineering.....

2-681
2688 Ordnance Engineering.

2-682288
2'685 Interior Ballistics .........

'69 Textile Engineering .......

2'702 Machine Deg.......
212, 2'21, '22, 2.483

2108 Machine Design ..........
2'702

2.704 Machine Design..........
2'12, 2-22

2-71 Machine Design.......
2'703

2'711 Machine Design ..........
2'704

2-72 Machine Design..........
271

2'782 Erne Design...........
.25, 245, 2'71

2788 Er Design ..........
2 2

2.74 Advanced Machino Design.
2-72

2.751 Automatic Machinery .....
2'05, 2222

2*752 Mechanical Equipment of
Buildings..........
2'28, 2' or 2'48

2-753 Steam Turbine Engineering
2'44, 248 2'52

2-754 Fire Protection Engineerig'
2'28 2-808 2-852

2-755 Heat franmion........
2-44 or 2'48 or 2'52

2'756 Heat Treatment ..........
2'302 2852

2'757 Internai Combustion Engines
2.25, 2432

2'758 Locomotive Engineering ...
2'23 or 2*282

2'769 Refrrtion.............

2*7510 Theory of Elasticity .....
2'28

2'76 General Engineering Lectures
2'23, 2'44

2-77 Industrial Plants .........
2'28, 2'44

2,78 Industrial Plants .........
2-28 2'44

2792 Autom'otive Engineering ...
225, 2'45

2'793 Automotive Engineering ...
2'792

2180 For .............
2'801 Forging .................

2802 Forging.................

Term and Hours of
Exercise and Preparation

Taken by Year 1st Rd 8d
Term Term Term

Is 4 1. .- I.. .140-40
Army Ord. 4 .. .1. | .. 140-40

Army Ord.
Army Ord.
Army Ord.

Army Ord.

Ord. U.S.N.

II.

II
XVs

II

XVs

II

II

III
II

II (Elective)

I. XV.
Elective)

II (Elective)

I (Elective)

II (Elective)

II Elective)XI I-A
II (Elective)

IH (Elective)

II; XVI

II

II (General)

III

i
XIII

II

II

Summer, 218 hours

" I I::? h- ::
4 .. .. |.. .. |20-20

I . .30-30
4 . I . g. g .8-80o50
8 .. .. | 0 10. .

20
S.. . . 10-0

20
4 20-101 ..

40
4 20-0 .. ..

40
4 .. .. 120-0 1..

40
4 .. .. 120-0 ..

40
4 . 1 .|40- 0 1|.. .3

4 . 1. .-. .. 160-20

G 100- 0 | 100-0 1 100-0

4 .. .1. 20-20 120-20

4 .. .. I.. .. 120-20

4 .. .120-20 ....

4 .. .20-20 1...

4 .. .. 120-20 ..

4 .. .110-0 110- 0
30 30

4 .. ..120-20120-20
4 . . 20-20
4 .. .. 40- 0 40- 0

4 .. .. I.- .. |20-20

4 .. .1. 20-20 ..

4 .. . 10- 0 1..

4 .. .1.50-35 1..
4 .... l.... 120-10

40
4 .. .120-20 1 .. ..

4 1. . 1.. .. -20-20
40

2 -- .. | 0- 0 1|. .
50

2 5-0 1..
25

a .... 5-0 1....
25

Instructor
in Charge

Eames

Eames

Holmes
Ham

Fuller
Fuller

Fuller

Haven

Swett

Swett

Swett

Haven

Haven

Haven

Riley

Riley

Haven

Swett

Holt

Taft

Haven

Berry

Hayward

Riley

Fuller

Berry

Fuller

Fuller

Haven

Haven

Park

Park
Lambirth

Lambirth

Lambirth

-- -------- --



SUBJECTS OF INSTRUCTION

No, SutWec and Preparation Taken by

281 Foraij .................

'82 Fo dry ...............

288 Foundry.................
D128

HiII

I t
XIII

VI

x

IIls
2'881 Foundry...............

284 Pattern Making .......... II
2182

2-86 Vise and Bench Work. .. . ; X
D128

2'87 Vise and Bench Work ..... VI
D12

2-871 Visa and Bench Work ..... XIV
D128

2'88 Machine Tool Work ....... II; XI
286

2'881 Machine Tool Work...u... Army
2-89 Machine Toot Work....... VI

2'87
290 Machine Tool Work....... i XI

2'88
2191 Machine Tool Work....... XIV

21871
2'911 Machine Tool Work....... XIV

2191
292 Machine Tool Work...... II; XI

2'90
295 Vise and Bench and Ma- X

chine Tool Work.......
D128 IX-B

2'951 Vise and Bench and Ma-
chine Tool Work ....... XV#
D128

296 Mechanical Laboratory.... XVs
D128

X
2197 Machine Tool Work......

2'95 or 2'96 XVs

Ord

iH

IH

Term and Hours of
xercise and Preparation Instructor

Year Tst a 8d in Charge
Term Term Term

4 .. .1.. .. 110-0 Lambirth

S .. ,..120- 01.. .
4 2 0 O'Neill

: 0-0 1.. .. ....
IG40
s0 O'Neill

4 20
4 10- 0 .. .. l .. ..

8100O'Neill2 10- 01 | 1.. ..

3 .. .. | .. .. |20- 0 O'Neill
030

S 10- 0 . . .. 1 .. .. Littlefleld
80

2 10-0|.. .. .... Littlefield
20

2 8-0|.. .. 1.. .. Littlefield
18

8 .. .. 110- 01.. .. R. H. Smith
80

0-0
. 4 120.. R. H. Smith

A.. -0|. . English
40

8 .. .. |.... |10-0 R. H. Smith
80

2 .. .. b 5-01.. .. R. H. Smith
15

2 .. .. 1.. .. I 5-0 R. H. Smith
15

4 10-0..,. .. .. R. H. Smith
20

20 1 R.H.Smith
a .. .. 110-0110-0

20 20

4 .. .. 110-01.. .. R. H. Smith
80

Summer Course 20-0
55

20 R. H.Smith
3 10-01.. .. I.. ..

20

MINING ENGINEERING AND METALLURGY - 3'00-3-99

No.

'01

3*08

8'04

8'05

8'06

Term and Hours f
Exercise and Preparation

Suject and Preparation Taken by Year ist Ad odu
Term Term Term

ft.ni 808eer2 .... IU (Elective) 0 .. .. |80-80 .

Engineering. . I 4 20-20 I.. .. |..

Minwn Engineerin........liii1.s 4 40-85 1 ..

8,
MS Engineering ...... III (Elective) G .. .. 180-30 J..

Mi Engineering (dv.) III (Elective) G 200 hours

Instructor
in Charge

Locke

Locke

Locke

Locke

Locke

I

139

...... ..... .-.. . " .. .................. :: ............ .. - " I...." . I
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Term and Hours tf
Exercise and Preparation I

No. Subect and Preparation Taken by Year 1st Od 3d
Term Term Term

lIa 8 .. .. 40-40.
8,21 Ore Dressing............. 11. a 4 .. .. 40-80.

802 III (Elective) G .. 40-40
XII . .. 40-30
111 .. .. 10-20

8'22 Ore Dressing Laboratory.. . 70
8'31, 5'18, 8'91 111, 4 . 10-10 .

70
I11$ 8 . 1 20-40 |I

8'28 Ore Dressing ............ I. 20
8'08, 881 111 4 .. .. | 25-10 | .

20
8-24 Ore Dressing (Adv.) ....... III (Elective) G 200 hours

8'21, 8'22
8381 A a . ......... .. Il, 1 8 20-20 |.. .. |..

6.122 nd M70
8'32 Fire Assa and Metal-lu 6cl bratory .. .. .. XIV 4 20-20 |1 |....

5122 td)al ) 40
8'88 Fire Assaying (Adv.)...... I (Eeive) G 200 hours

8'81
8'48 Metallurg of Iron and Steel III (Elective) G .. .. | .. .. | 25-80

8341,38 15
8'44 Metallgy: General, Zinc

and nor Metals... ... III (Elective) G .. .1. | . .. 40-40
8'45 Metallurgy of Iron and Steel

8.8 (Adv.) ........... lective)
846 Metallurgical Plant'Desi I I ective) 0 200 hours

8-42, 88. 8.44, 359
8'47 General M (Adv.). III (Elective) G any term 40-80
8'48 Non-Ferrous etallurgy

(Adv.) ................. III (Elective) G any term 40-80
8'49 Metallurgy of Common All Courses

Metals ................ except I 18,4 .. .. |20-20 |20-20
3 (Elective)

8*54 Metallurgical Laboratory
and Reports............III (Elective) G 10-10 |.. .. |
881, 8'41 80

8355 Metallurgical Laboratory I (Elective) G .. .1. 10-15 |
and Reports........... 70
8-31, 41, 8-42

8356 Metallurgical Plants ..... I 4 .. .. 40-40 .
3'59 Metallurgical Calculations.. II. a 4 20-20 |

3'41 and 8'42 or 8'44
...........1..8 1601-20 . ..

8'01 Metallography. .. 1.1. ...... I 6-20 | ... .
3,48 or 8'431

8-62 Metallography ........... Ills 8 .. .. 20-01..
8'61 1 Ils 4 20-0...

8'8 Metallograph ........... 111 4 10-10

ARCHITECTURE - 0O-4'99
Term and Hours of

Exercise and Preparation
No. Subject and Preparation Taken by Year 1st Sd 8d

Term Term Term
4'02 Freehand Drawing ......... IV3 40- 0 140- 0 140-0

D158
4'08 Freehand Drawing........ IVj 8 40- 0 140- 0 140- 0

4'02
4'04 Life Class................ IVi 4 60- 0 160- 0 160- 0

4'03
4-05 Life Class and Decorative

Design...............IV: 0-0 160- 0 160- 0
44... IV, G 20

4t0O Water Color ............. JIVi S 20-0j120-0j120- 0
405f

nstructor
n Charge

Locke

Locke

Locke

Locke

Bugbee

Bugbee

Bugbee

Hayward

Hofman

layward
Bugbee

layward

layward

Hayward

Hofman

Hayward

Hayward
Hayward

Hayward

} Hayward

Hayward

Instructor
in Charge

Brown

Brown

Brown

Brown

Brown



SUBJECTS OF INSTRUCTION

No. Subject and Preparation Taken by

4-11 h and Shadows ...... IV11 88. D173
412 Pe ti. ......... IV,

4.14 Appled Perspective....... IV:

4-211 Ofcee Practice............I IVI
D188, D15a IIV,

4.2 2 Ofi e a ela.t.o. . . IV ,

4211 lv
4,80 Theory of DeIgn ... . IV,
44 Arcitcural Htor.... IV

442 Architectura History. IV
4'41

446 Eur n Civilisation and 1
Ar11 ...I.............. V

447 Euro: ea ivilzation and
Ar . .. . ...... ... IV

a 446
449 History of Renaissance Art IV (Electiv
4:51 Philosophy of Architecture. IV

4,42
4*61 Landscape and Civic Design IV,
4-68 Architectural Humanities.. IV,
471 Desinh ................. IV,

4-71, 4-02, 4-06
4178 Desi III ............... IV,

4,74 D ( dvan ....... IV,
4.80 B dng ion. IV
4181 Cons tive Design.l. .,.. IV,

2'22
482 Constructive Design....... IV

4'81
4'90 Structural Drawing. IVs

D178
4-91 Structural Design ......... I

2'22
4*92 Structural Design........IV,

491 and 1'41

Term and Hours of
Bxercise and Preparation

Year st Ad 8d
Term Term Term

2 80-10 1 .a oo.. .. 10 0
1 0-30 oo}

8 20- 0 |20- 0 |20- 0

2 .. . 40- 0 1 40- 0 1

Sumr8 k 100 hours
4 10-510
8 10- 5 110- 5 10-10
1 10-20 I 10-20 1 10-20

1,3 20-40 I20-40 I20-40
8 10-20 20-40 20-80

8 30-40 80-40 130-40

4 80-40 |80-40 180-40

G 10-10 10-10
G .. ...... 10-10
2 100- 0 100-0 140-0

8 140- 0 1 140- | 160-0

4 256- 0 1 275-0 1380-0

G 820- 0 820-0 850
S 20-10 ........
8 ... . .. 80- 0

4 60- 0 140-0 1..

8 40-15 ..

a .. .I. 95-0|70- 0

4 165-0 1 180-0 | 150-0

CHEMISTRY - 5'00-5'99
Term and Hours qf

Bxercise and Preparation Instructor
No. Subect and Preparation Taken by Year 1st d 8d in Charge

Term Term Term
501 Chemistry ...... All courses 1 40-50 I.. .. I.. .. H.M.Smith

M1 El, 8'00. 5'00e except IVt 40
5'02 Chemistry ................ All courses 1 .. .. |40-50 |.. .. Mueller

5'01 except IV, 40
5-03 Chemistry ............... All courses I .. .. I.. .. 40-50 Phelan

5'02 except IVI 40
'05 Inorganic Chemistry I ..... J X 4 .... 0-450-45 Norris

85 22 5'1 X-B 4 8045 i....I.... HallJ Schumb
5'06 Inoranic Chemistry II .... V 4, G .. .. 120-20 120-20 Norris

Preparation _ of Inorgamc

rClys....... (Nilective)

G .. .. |.... |10-20 Hall
60

4,G .... |....|30-30 Underwood

Instructor
in Charge

Gardner

Lawrence

Gardner

Jenney

Perrand
Remi n

Putnam
Putnam

Sumner

Sumner

Walker
Walker

Pray
Adams

Gardner

Stearns

Dodge

Norton
Lawrence

Lawrence
Norton
Norton

Lawrence

Lawrence

5'08

5'09

141
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No. Subaec4andlPreparation Taken by

III

VIII

IX-A

XI

XH5'10 Qualitative Analysis.......
5'08 V

VII
x
XIV

XVa

5'121 Quantitative Analysis .....
5'10

III
V

VII
VIII
IX-A

X

XI

XHi

XIV

XVs

III

V

5.122 Quantitative Analysis.....
5.191 XHI

XIV

XV8

V
518 Quantitative Analysis..... X

5&122

514 Analytical Chemistry...... X-A
5.18

5'15 Qualitative Analysis of Rare
Metals................ (Blet

5'17 Methods of Electrochemical
Analysis............... (lec

5'19 Chemical Lterature....... V
L11, 5'M3

ive)

tive)

Term and Hours of
Exercise and Preparation

Yea st Ad Ad"
Term Term Term

2 10-20 1.... I....
110

3 10-201.... I..
90

3 10-201.... ...
100

2 10-15 1..
110

2 10-20 1..
110
Summer School 85-80

175
Summer School 10-20

100
Summer School 85-80

175
Summer School 85-80

155
Summer School 85-80

175

2 .. .. 10-20 1....
110

I 20-20 I...|...
Summer School 10-20

1002 .. .1. 10-10 1....
180

2 .. .10-10 ..
110

2 20-20 1..
60

2 .. .1. 10-10 1 10-10
40 40

2 . [ .. 10-20 1. ...
110

a 20-20 1..
70

a .. .. |10-10 ....
70

2 . . [.... 0-10
100

2 .. .. 120-20 1..
90

2 .. .. |20-201..
70

100
2.. .. 0-20 1 .. ..

70

* .. .. | .. .. |20-25

3 .. .. I .. .. 1 20
4 .. .. 1... 10-1070

50

G 20-10 1..
120

G.. .. 110-20 1..
60

3 80-45 1..

Instructor
in Charge

Fay

Williams

Hamilton

Par

Williams
Hamilton

Va

William
Hamilton

Pay
Hamilton

Hall

Hall

Hall



SUBJECTS OF INSTRUCTION

No. Subject and Preparation Taken by

5'20 Water Supplies........... VII

5'21 In ial Water Analysis.. XI
5121

522 Waw Suiles and Wastes
is............. XI

.I I VII
5'25 Chemistry of Foods. ... ;... .VII

6'121 '50 or 5'51

5251 Chemistry of Foods (Elective)
5121, 5'150 or 5'51

526 Food Analysis (Advanced). (Elective)
5'121, 510 or5,51

5-27 Chemistry of Plnt and
nf Life............

5 5 r 1, 6
5-20 Optical Metods in Chem-

ical Analysis..........V (Elotive)
5'12 88018"

5'80

&*81

5-82

5'84

5'841
8'848

5,861

5'87

5-40

5-41

5'42
5'48

5'50

5'51
5'52
58

b.54

Term and Hours of
Exercise and Preparation

Year 1a Od 3d
Term Term Term

3 10-10 1 . .|. .
30

8 ... I5- 0 ....
25

Instructor
in Charge

Woodman

Woodman

4 10-201.. .. 1.... Woodman
20a .. .. | .. .. |2-008 0

8 .. .. |.. .. 120-40 Woodman
80

4 any term 10-10
40

4 any term 10-10 Woodman
50

S....40-80 .... Mueller

4 any term 80-20

PromteV X; XIV 4 any term 15-80
11, 5' 12'50or '5 7 1

Gs Analysis . 8 . 20-10
5'122 . 20-10 .. ....

a Analysis. (Optional) 4,G 80-0 .. .. 80-0
5'81

Gas .d Fuel Analysis ..... II XV 4 . .1D 0 1..

(Given in connection with Engineering L
1Appled Chemistry........ I 4 20-20 I.... ....

2 AplledChemistry ........ II XVs 4 .... 120-20 120-20
pal) .. 200200

En ineering Chemistry .... 1IN. .4 120-20 120-20

Testingof Oils ........... X7,0v 4, G any term 3-- 0
Of Oils ........... fIlM I 4 10-5110-5

TV5-;dv,0 25 25
VIN 4 .. .. |20-10|.. ..

Chemistry of Road Materi- 40
al ................ Optional G .. .. l.. ... 20-10
5'08 40

Methods and Instru-
men..... ........ V ..... 82
5'122, 8-0185-22 Wi ... 20-20 . .

Magphy I ........ VI 20
Ma'12gVIII; XIV 4 1.. 1.. 20-2

1 20
Metallography Ia........ (Elective) 0 20-20 1.. .. I..

5.122 20
Metalography II........ V VIII 4,G 10-10 10-10 110-10

&41 *0-,0.. - .. l..: -I: -
Ornic chemistry8........II 4 80-30 ..

1 ~'01 X8 40-80140-80 380-201fl;ChemistryI. V 8 40-0 40-80180-251
Orgnic Chemistry II..... V; X G 80-80 80-80 .. ..

5,51 Chemistry III. (Elective) 0 20-40 120-40 ....

In siOr c Chem-
......... V; X 4, ... .. 0 ..G..

Woodman

Gill

Gill

Gill

Gill
aborator)

Gill

Gill

Gill

Gill

Gill

Woodman
Fay

Williams

Pay
Williams

Fa

Huntress

Moore

Norris

Mulliken

Undrood

148
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Term and Hours of
Exercise and Prep=jaion

No. Su~et and Preparation Taken by Year Is Rd 3d
Term Term Term

5'55 Organl Ouslitative Analysis (Elective) G 70- 0 170- 0 1..
5151 6561

5'561 Organic Chemlcal Labora-f

5 '1 - X 8 70- 0 70-.0
5'562 Organic Chemical Labora- XI 8...........60-0

to ................. XIV 3 .. .. 70-0....
' XVs 8 100- 0 40-0

5*57 Synthetic Methods of Or-
nt Chemistry ........ V;X(Elective)G .. .. | 20-20 1 20-20

5,8Recent Develpments in~ ; G1-2102l02
?'5 Rc nic Chemistry .... - G 10-20 |10-20 |10-20

'51 or equivalent c1lectlve)
5'59 Selected Topics in Organic

Chemistry............. (Elective) G
5'51

Chemistry of Dyes .... I.. .. 20-20
Chemistry of Powder

and Eposives... 80-80 I.. .. |.I .
(c) Determinion of Chem-

ical Constitution for
Organic Com unds .... 110-20

5'64 The dynamics anC hem- G 20-40 1 20-40 120-401
5'4Confernces on Current

Literature in Physical
Chemistry............. V G 2040I2-0.

5'65 Chemical Principles I .... 8 40-58 140-58 140-58
M21, 8021, 5122 12 12 12

5-651 Chemical Principles ....... X 8 40-58 1 40-58 140-58
M21, 8'021, 5122 12 12 12

5'66 ChemicalPrinciples ....... V; X G 40-60 140-60 140-60
M21, 8'021. 5'122

5.67 Chemical Principles II .... V 4 30-60 |.. .. ..
565 10

5,68 Thernochemstry andChem- f 8 .0-600
foal Equilibrium ........ III 4.......06
M21 1,5'122 XIIj 8 . . 40-80

X 8 . . 40-75
5-69 Colloidal Chemistry....... V 4 .. .. 20-20 I....

551 5'65
510 The tic of Scientific

Ingqu ..ry . ......... (Seminar) G 20-20 1 2D-20 120-20
5'71 Phy Chemistry Seminar V;X; XIV G 80-30 180-30
5'781 Thermodynamics I; Free

Ene ............... V G 20-20 1........
5'732 Thermo ynamics II; General

Theory ............... V G .. .. 20-20 ...
5-74 Kinetic Theory of Gases.

Liquids and Solids.... G 20-20 120-20 |..
M2

5'75 Theories of Atomic Structure (Elective) 23,4 .. .. j .. .. 10-10
5'02

5'76 Sub-Atomic Chemistry.... V G 10-20 | 10-20 1 10-20
5'80 Special Courses in Chemistry

and Explosives for Ord-
nance Officers:

General Chemistry ..... 20-301....|....
Chemistry of Powder

and Explosives . 0-80 ......
Theoryof Explosives.. ...... 0-10
General Chemistry Lab.

oratory ............
Explosives Laboratory. . . .. 0-

5.84 fjdustrial Application of
Chemical Principles . V; X; XIV .. .. 10-20 .
5865 or 5'66 G.. .. 10-201..

5'90 Research Problems........ V 4 160-20 .
5'1

Instructor
in Charge

Mulliken

Moore

Huntraw

Davis

Moore

Mulliken

Davis

Mulliken
Macanes

Gillespie

MacInnes
Sherrill

Sherrill

Sherrill

Sherrill

Mueller

Sherrill

Davis
Millard

Sherrill

Keyes

Keyes

Blanchard

Blanchard

Davis

Davis
Davis

Davis
Davis

Blanchard

Norris
I

I



SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation

No. Suect and Preparation Taken by

5898 History of Chemistry.... V
519 O R tor 55815'94 Recent Developments in J V

Science.............. X (Elective)
8'95 Thesis................... V
5'8 Thesis Reorts........... V
&197 Journal Meeting in Organic

Chemistry............ V (Elective)
5:98 Research....... V

91 ResearchConferences In
Physical Chemistry ..... V

'992 Research Conferences in
Organic Chemistry...... V

Year Ist Rd Sd
Term Term Term

4 .. .. I .. .. 180-80

4
4

G
G

G
G

10-- 0 110- 0 .. . ..
... 150-201 200-0

. .. . .. 20-10

10-10 |10-10 |10-10
all terms

10-10 |10-10 | 10-10

10-10 |10-10 |10-10

600 Principles of Electrical En-
neerini CTlectric and VI -A (B)

gnti cuits)......
8.08, M8S

6'01 Principles of Electrical En
neering (Direct Current
achinery) ............ VI; XIV

600, M86
'02 Princi lee of Electrical En.

n (Variable and Al- VI
ternat Currents)...... XIV
6'01 I VI-A (B)

6'08 Principles of Electrical En-
glein , (Alternating VI
Currentaechnery)..... VI-A (A)

'081 Principles of Electrical En-

urren Macl es. XIV
8'02

804 Principles of Electrical En-
(Alternating

Sachinery)..... VI
6'03

6-041 Principles of Electrical En-

rnt Machines and
Electric Transmission)... XIV
6-03

6'05 Principles of Electrical En- VI
(Transmission VI-A A

enomena) ........... VI-A (A)
6-04 VI-A B

606 Principles of Electrical En-
m'neering (Transmission VI
Problems)............. VI-A (A)
8'05

6-101 Principles of Electrical En-
maring (Electric, and

agnetic Currents).. VI-A (A)
8'023 M22

811 Principies of Electrical n-
giadg . ... VI-A (A)

6-111 Principfei of kectrical En-
inng Direct Current
0 n ............ VI-A(B)

M28 80&

I :: : :: : . .

3 4G-60 I .. .. I .. .

3a
8a
a
8

1 4040
. .. 40-60 . .

.: ..... 140G-60

. . . 140-0

4 60800 I. .|. .

4
4
4
aa
4a

50-70 1.. .. I .. ..

. .. 6 -70 .. ..

Summer 60-80

.. 0 - 0 .. .

I .. .. I.. .. I20 40

8 Summer 50-70

8 Summer 20-40

ELECTRICAL ENGINEERING - 6'00-6'99
Term and Hours qf

Exercise and Preparation
No. Subject and Preparation Taken by Year 1st Ad 8d

Term Term Term

145

Instructor
in Charge

Moore

Schumb
Norris
Norris

Norris

Keyes
Norris

Instructor
in Charge

Timble

Timbie

Lawrence
Lyon

Lawrence

Lawrence
Timbie

Lyon

Lawrence

Lyon

Dillon
Timble

Dillon

Timble

Tinbie

Wr- 1-1 -- 1-- . I - - I,-,.,-,- -- - __ - ----- ------- F"

Timbis



No. Suajet and Preparation Taken by Year

6'112 Principl of Electrical En-
M W Ing iret Current VI-A (B) .

8m2 1.~ 00, 8111

rec M t.ern Mn ur VI-A (A) 8
6'1 6'11

6'121 Princile.of Electrical En.
nere(Alternating and

ble urrents) ...... VI-A (A) 8
6'12

6'181 Principles of Electrical n-
ginser (AlterOnating VI:A(B

op VI- (B

6'02
6'14 Principles of Electrical En-

(Alternatin VI-A (B) 4
61 attiy ).....

8'142 Principles of Electrical En-. VI-A B a
gienng............. IVI-A (B)

61r k, VI-A (A) 4
6161 Principles of Electrical En-

(Transminin
........... VI-A (A) 4

6'05
6'162 Principles of Electrical En-

(ransmsinan
.bm ............ VI-A (B) *

6'20 Electric Transmission Equip-
ment ................. VI -A 4
6'05 (Elective)

811 Industrial lcations of
ectric Pw........ XIII; VII 4, G

6108 VI-A (Opitional)
6'22 Central Stations ......... VI (Elective) 4

211,8')5 prequvalent
6'28 Centra1 Stat on esign.... VI (Elective) 4

6'22 or ecvalent
6:281 Cnta tton...... XV1 4

214 Electric Railways. . V. (Elective) 4
6'04

818 Dynamo Design.......... (Optional) 4, G

6'20 Dynamo Design .......... (Optional) 4, G
6'04

627 Illumination ............. (Elective)
628 Electrical Communication

III.............. VI (Optional) 4

Wire TransmIssion...
M) Radio Transmision.

6'20 Storg Batteries . ., 4
680 El cal Comunication .nal)

8'00 6'01
6831 Electrcal CommunicationI. VI (Optional) S

"82 ElecR L unication I. VI (Optional) 8
618 ER= W nd Light.

iOf u ..... IV$
8u

Term and Hours of
ercse and Preparation Instructor

st .d Ud its Charge
Term Term Term

20-40 1..

40-601..

.... 20-40 ....

I.. .. 120-40
or 20-40

60-80 I.. . .. ..

Summer 20-40

Timble

Timble

Timble

Timbie

Lawrence
Timbie

Lawrence
Timble

.. .. I.. .. I20-40 Dillon

.. .. 130-60 1 .. ..
Timble
Dillon

..... 80-60 Dillon

. .|. .. . |800 Dellenbaugh

8-1 .. .. Nelson

180-80 Nelson

.. 180-60 Nelson
I0" . Dillon

80-60 I.. .. I .. .. Dellenbaugh

. 80-0 I .. .. Dellenbaugh

. 80-60 I 0-0 Drisko

... .. I.. .. Tucker

.. 1 .. 0
.. . .. . . 180-60

One term 10-10 Lawrence
80-WO .. .. I.... Tucker

.... 0.... Tucker

.. .. . 80-0 Tucker

.. .. 110-20 1.. ..

146 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Hudson



SUBJECTS OF INSTRUCTION

No. Suet and Preparation Taken oY

6'40 E etof Electrical En- (%I
.............. X

Ij VIII;
6.41 Elements of Electrical En. IIIH

. ' o. . ....... i

III
6.48 Elements of Electrical En- -Bgineering ..........6*41 P

s

6'481 Rhnneof Electrical En-
gierng .............. ArMYOrd

6'482 Elements of Elctcal En-
tle........... Army Ord

6.44 Esns aon and
DistribtinfEnergy,.. I
6'42 \ s

6'48 Alternatg Currents and
Alternai Current Ma-
chinery .................. XIA

6'40 A w CI t Ma-

......... XIHI-A
6'15

6.10 Electrical Engineering .....
Seminar

6'51 Alternating Currents.....

6.52 Alternating Current Ma-
chine..

6-68 Public ceCo s..
654 Power Stations aJistri-

bution Systems.
61 Eletri Rilwys

of8 In.l.gnc......... (Elective)

oratory.......... VI-A (B)8.028, .#o0 or.......
VI-A (A)

6-70 Electrical le c Lab-

essorhnente)....- VI

671a Electrical EBb-

= ,eaeurnm e ta).... VI
6100 6*70

6.71b Eleccal En b-
oratory (Dynsino letti
cal Machinery) ......... VI

72 El 6 01Lab-

mtrical easurement) VI
6.71. 6'00

6'72b Electrical Engineeri

a .. ... ........ VI
671, 6.01, 02

Tem and Hours of
Bxecise and Preparation Instructor

roar 1st Ad 8d in Charge
Term Term Term

8 80-401.. .. .. Hudson

80-45.
4 80-45 ......
A 80-45 .. Hudson
8 .. ... .. 04a .... .. .. 04

8 .. .. 80-45
4 .. .. 80-45 .. ..
4 .. .. 80-45 .. ..
a .. .. 80-40 .. .. Hudson
4 80-40.......
4 80-48.. .. .. .. J4 80-40 .... ....

40-40 ,.. . . .

. . -80 ...

4 80-601.......

4

G

G

G
G

G
0

G
G

2
3

.. .. 80-60.. ..
50- 0 50- 0 |50- 0

20-70 120-70 | 20-70
10 10 10
20-40 2 0-4 0 2 "
100 |100 |100

g0 190 190

90 90 90
90 90 go

.. .. .20-40
80

Bummer 20-40
80

a 6-26 ....

a .. .. 15-201....
15

. .. --.110-25 -1
11

a1

Hudson

Hudson

Dillon

Lawrence

Lawrence

Jackson

Bush

Lyon
Jackson

Nelson
Dillon

Kennelly
Drisko

Laws

Laws

Laws

Dillon

Laws

S.. .. I-... 110-25 Dillon
15

147

)



F 148 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

No. SuWeet and Preparailon Taken by

78a Electrical Engineering Lab-
Oratory (Technical Elec-
trical Measurements).... VI
6'72 6'08

6'78b Electrical Engineering Lab-
oratry (Dra Electric
Ma y ............ VI
612 608. and 6,04

6*74 E0lLab

7 6 s7l;,6?!0 a VX-A (A)6'7 Electrical Engineering Lab. I-oacory........ VI

6,6a Electrical Engineering Lab. VI-A (A)

6176b Electrical Engineering Lab- VI-A (A)
oRtoy............

677b Electrical Engineering Lab- fVI-A (A)
Ortory .....;.......... VA(B
6-75. 6-121 or '11

6'77 Electrical Engineering Lab -
r .VI-A (B)

VI-A (A)
618 Electrical Engineering Lab.

oatory...............VI-A (B)
t'7 4or {

VI-A (A)
0-80a, b Electrical Engineering

Laboratory.. .. .. . .... VI (Elective)

6'81 Electrical Engineering Lab-
oratory................ XIV
6'00

682 Electrical Engineering Lab-
oratory.............. XIV
6'81,6'01

6'88a Electrical Engineering Lab.
oratr........ XIV

6'88b Electrical Engineering Lab.
ot r . ............. XIV
C N 6'0 1

6'84 Electcal Engineering Lab.
oratory................ XIV
6'88, 6'081 and 6041

6'85 Electrical Engineering Lab-
rat .............

6'80 Electrical Engineering Lab.,
oratory............
6'40 or 641, 48 I

III,; XV,

IX-B

X

XVs
X-B

It. 1

4 0-18 1..
12

4 14-48 1..
28

S.. 120-60 1..
40

8 12-80.... ....
188 .. .1.12-80. .

18

8 .. ....... |-20
15

8 .. .. 1.... 110-26
15

4
4

4

4

4

3

Summer 5-25
20

20
. 10-20|..

20
..... |10-20

20
Summer 10-20

20
An term

e (specially arrange

80-30 | .. .. I.. ..

a .... 18-20 1....
12

a .. 0......|0-11
9

8 .. .. |.. .. |8-20
12

4

a
4

&
S

4

4

a
a

10-80.... ....
20
.. 1.. l10-80|...0

20
..... 10-40

20.. .. 1..0..01..-4

10-40|. . ..
20

.... |.. .. |10-40
20

Any term 10-40
20

7-29 1....
14

... .. .. | 7-29
14

Term and HOurs Of
Exercise and Preparation Imiructor

Year 1N Rd 3d in Charge
Term Term Term

Laws

Dillon

Dillon

Dillon

Laws

Dillon

Laws

Dillon

Laws
d) Dillon

Laws

Dillon

Laws

Dillon

Dillon

Laws

Laws

Dillon



SUBJECTS OF INSTRUCTION

No. Suiect and Preparation Taken by

6'87 Electrical Engineering Lab.
oratory .............. XIII-A
6148 6146

688 Eleca Engineering Lab.
orat .. . . . . . . . . . . . . . .  VIII

'4*
6'90 Tecncal Electrical Meas-

urements ........ VIII
6'91 Electrical Engieeringiia-

oratory ................ Army Ord.
6'481, e648

602 Electrical Engineering Lab-
oratory................ Army Ord.
6101

895 Electrical Testing (Advanced)
696 Electrical Engineering Lab-

oratory. ........... ...6'4 or equivalent

BIOLOGY AND PUBLIC
7'01 General Biology.......... VII

5'01
'02 Boloy Elements......... XI

7'08 Theoretical Biology....... VII
7-01, 7'10, 7'80, 7'50

7'04 C9 'togamic Botany...... VII

7'05 Invertebrate Zoology ..... VII
7-01

7'06 Microscopy of Waters ..... VII; XI
7'01 or 7'02

7'07 Parasitology............. VII
7'01

710 Anatomy and Histology... VIII7'01
7'16 Introduction to Fisheries. VII,

7'01
7'17 Fish Culture............. VIII
7'18 Applied Ichthyology...... ViI,
7.20 P 1oo VIII7'20 'f ............... V
7'22 Persona Hygiene ......... VII
7.25 Nutrition................ VII
7'7 Biochemistry . VII.

&850 or I' 1,I'2 V

7'28 Selected Topics in Biochem.

MWt.................. Elective

7'29 General Biology and Baote.-
............. IX-A5'12 17'80 Bacteriology............ VII

7'01
7'81 Elements of Bacteriology... XI

7'02
7'82 Bacteriology of Water and

Sewage................ XI
7'81

7'86 Industrial Microbiology.... VIII
7*80, 5'50 or 5'a1 Optional

Term and Hours of
Exercise and Preparation

Year st Ad ad
Term Term Term

4 .. .. 1.. .. 120-40

8 .. .. 110-401..
20

8 80-451..

4 .. .. I10-80I..
50

4 .. .. 1.. .. 110-40
50

G Specially arranged

G Any term

Instructor
in Charge

Dillon

Dillon

Laws

Laws

Dillon

Laws

Dillon

HEALTH - 7'00-7'99
8 .. .. 2"0-80 |.. .. Horwood

40
a 10-101.. .. |.... Horwood

20
4 8-50.... .... Turner

3 .. .. 1.. .. |30-80 Turner
40a .. .. |.. .. 120-80 Turner
80

4 .. .. |.. .1. 10-20 Bunker
10

4 .. .. 180-60 1 .. .. Bigelow

8 20-50 120-40 |20-30 Bigelow
80 60 40

a .. .. |.. .. 110-20 Bigelow

3 .. ....0 120-40 Bigelow
S80-2 0-502-25 Bigelow

40 60 40
3 .. .. |80-50 80-S0 Bunker

20 80
4 80-301.. .. I.. .. Bunker
0 One term 20-40

41,80-501.. .. I.. .. Bunker
8 80-60180-601.. ..

50 50
G 20-401.. .. .. .. Bunker

2 .. .. 1.. .. 180-15 Horwood
40

2 .. .. |.. .. 180-60 Horwood
40

8 40-50|80-401.... Prescott
50 50

1 .. .. 120-10|.. .. Horwood
80

4 .. .. 110-10|.. .. Prescott
20

4 20-201.. .. I....
40 Prescott

4 .. .. 120-80 20-20
60 60

149
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No. Sau ect and Preparation Taken by

787 Technology of Pisheries VIIs
Products..............

7'38 Public Health Laboratory
Methods............. ViII
7'80, 750

7'40 Oceanography........... VIII

7-50 Infection and Immunity... ViL
7'01, 7'80

7'53 Industrial Hygiene and San-
itation................ VII
7'50

7-54 Problems and Practice in
Public Health.......... VIII
7'80 1-I$ I

7-56 Sanita Science and Public R I
Ha h................ VIH

7-58 Vital Statintics........... ViI
M22, ,01.......XlI

7-64 Municipal Sanitatian...... VIiL
7'80

7'67 Plant Sanitation.......... VIIs
7'80

7'80 Biological Colloquium. VII

Term and Hours of
Exercise and Prparaton

Year 1st d 8d
Term Term Term

4 20-40 |20-40 120-45
60 60 40

4 .. .. 120-20 120-20
40 40

S.. .. 15-01 ....
18

4 40-401.. .. |

4 .. .. 160-0 1..

4 .. .. | .. 140-70

4
3
4
4
4

4

.. .. .. .. 20- 0.1

80-501 1

110-10 .. ..

10-10 | 10-10 | 10-10

PHYSICS - 800-8'99

No. SuNct and Preparation

8-011 Physcs (echanics).......
8001 M MIf

8'012 Physics (Mechanics).......
8'011. M11

8'018 Physics (a0tics) ..........

'012, M12
8*021 Physi'c'Elcticty.. ... . .

8'012,V M18 ty
8'022 Physics (Electricity)

M21, 8-021
8'028 Phsics (Heat) ...........

8'04 Precision of Measurements.
8'012

806 Color and Acoustics .......
8'022

8*09 Physical Instruments ......
8-022

8'10 Ph ice Literature. .. . .. ..3 r euvalent, L21
or equivalent

8'11 Heat Measurements ...... ,
8'023

8'12 Heat Measurements.......
8'018

Term and Hours of
Exercise and Preparaion

Taken by Year 1st Rd 3d
Term Term Term

All courses 1 80-501.. .. I..
10

All courses 1 .. .. 0-50 ..
10

All courses 1 .1. .. .. .. |80-50
except IVi 10
Alcourses 30-50.. .1 . |...

ceptIV 10
1 0-50 5..

except IV, 10
A11lcourses a . .. | .. ., |80-50

ptlVt,VI- (A 10
VI-A (A) Summer 80-80

10
(Not offered in 1922-28)

a
a
a
a

a
4
a
8

10-10 1 .. . . ..

40-2
40

. .... . 0-20
40

0-20 1 40
40

80
. 0-2
140

Instructor
in Charge

Franklin

Bars

Goodwin

Franklin

MacKinnon

Wilkes

Goodwin

Derr

Franklin

Derr

Wilkes

Wilkes

Instructor
in Charge

Prescott

Slack

Prescott

Slack

Turner

Prescott
Turner

Prescott
Turner

Horwood

Horwood

Prescott

Prescott



SUBJECTS OF INSTRUCTION

Ter and Hours of
EAercise and Preparation Instrwutor

No. Sujesd and Preparation Taken by Year I Ad 3d in Charge
Trn Tern Term -

II 4 0-121.. .. I..
12

8'18 Heat Measurements.......X 4 .... 0-10 1 .... Wilkes
8'028 10

X-A G .. .. |0-101...
10

IX-A a 0-201.. .|..
8-14 Heat Measurements....... 40 Norton

8,11 or 8'12 VIII (Elective) G 10-40 1 .. .. I ..
40

8'15 Theory oHeat.......... (Notoffered in1 20-8)
8'10 Photo Vily........... I I 12-8 Derr

8'0 40
817 OeoetrIcal Optics.......VIII a .. .. 180-00|.. .. Derr

81018
8'171 Geometrical Optics....... Army Ord. G .. .. I80-0|.. .. Derr

80
8'18 Physical Optics........... VIII I .. .. |.. .. |20-80 Derr

8-16,3'17 4
8'20 Electricit ........ VIII 8 .. . |20-4 0 Page

0'41, 6k, 8 -028 80 80
8'211 Electron eory.......... VIA 4 20-40 .. .. MacKinnon

VI A A . ".. .i20-40n
8-212 Electron Apparatus . I..... VI A Summer, Macinnon

8'211 \ VI-A B 4 40-20 .. .
8281 Theoretical Physics ..... I. VIII 9 80-0 Bares

8022, 8'028, M28..... 80-00 . .
8I82 Theoretical Physics. II . 80-0 Page

8.022 80 M28 1 C ... 3-0...
8'288 Thoroa Pyso..... . VIII . .. Franklin

S'022 8*028 M28 1C . 80-60
824 Rigd W acs.......... ective)G 20-70 20-70 20-70
8'2 lectrodynamic.s........ 20-70 20-70 20-70

8'No .1- .. erdIn 18:28 U09tom6:l Thoy. Nt offered In 1922-28
81' Appli m. ofered In 1
8' Constitution of atter.... Not offered in 1922-28

8'20, 8'288
8'84 Microsrope Theory of Photo-

micrography........... Elective G 20-40 .. . .. .. Derr
8'16

VIII Elective 4.... | 040....
8'85 Optical Measurements ..... 60 Goodwin

8t18 Elective G .. .. 080 1 .. ..

8'86 ry of Light......... VIII (Elective) 480-00.... 80-60 Hardy
888 ves................VIII(ecti 4 . . 20-20 Franklin
8.80 3Wn Theory (EltIve) 4,G 0. . .. . . .. 20-20 Franklin

M426
8'40 Sound .................. VIII; Army G .. .. 80-60 110-50 Barss

80
8'41 Physical Materials ........ Elective 4,0 .. .. I.. .G. 20-40 Knobel

8'48 Photo-Elasticity .......... VIII G 20-40 120-40 1 40-20 Heymans
Laboratory work

(Elective) by arrangement
8'57 Aeronautical Instruments. . G One term 120-40 Young

30
8*9 Aeronautics.............. XIII-A G .. .;|.. .. 140-80 Warner

8'00
81591 Aeronautics .............. IX-B 4 . 1. .. 30-80 |80-80 Warner

M22, 222 (Elective)
8'60 Airplane Design.......... Aero. Eng. 50-100 120-40I.. .. Warner

M28, 2'28
8'601 Airplane Design......... Aero. Eng. G0 0-0 0-0.. .. Warner

MU, 22890 120
8M1 A gn ........... Aero. Eng. G .... 80-40 110-20 Warner
8,61 Aisi Design Aero.Eng. G .. 1 00 WarnerM23. 2'8
81611 A .. . . ....-. Aero Eng. 0 ... 1 0- 0 1 0- 0 Warner

151
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No. Subject and Preparation Tak

862 AerialPronellers........... Aero.
M28, 2'28, 8'60

8'68 Aeronautical Laboratory... Aero.
M28

8-631 Aeronautical Laboratory. . . Aero.
M28

8'64 Aeronautical Laboratory
(Advanced ).. .......... Aero.

8'65 Alane Structures (Adv.). Aero.8'60,8,601
8'66 Ainplane Design (Adv.) ... Aero.

60 8'601
8'67 Wing 'heory............. Aero.
8'70 Research in Mathematical

Physics... ...
8,71 Research In 'ectrch'emis-

8'72 Resea'rchinIndust'rial' Ph'y's'
e....I

8'78 PhotogahIc and Optical t
7 Research aIWi8'75 Research in Applied'Nlect'ra i

chemistry ..............
8-76 Research in Electricity and

Magnetism ..........
8'77 Thermal Research ......
878 Aeronautical Research ...
8'80 Electrochemistry, Principles XIV

Of..................... VIII
8'023, M22

8'82 Electrnchemistry II....... XIV
8'80 or equivalent

8'88 Electrochemistry III ...... Electi
5'50 and 8.82 or 5'65

8'85 Applied Electrochemistry. . XIV

8'86 Electrochemical Laboratory XIV
8-81

8'87 A lied Electrochemical
boratory ............ XIV

8'85
8'89 Electric Furnaces .........

8'028. 5'03
8390 Electrochemistry, Elements

Of....... ............. III
8'023 5103

8'93 Cououl .............. XIV
8'89

8'98 Glass Blowing............ XIV
(Opti

en by

Eng.

Eng.

Eng.

Eng.

Eng.

Eng.

Bog.

Term and Hours of
Exercise and Prejparaiio Instructor

Year Ist Rd 8d in Charge
Term Term Term

G .. .. 1.. .. 120-80 Warner
50

G 25-45|.. .. 1.. .. Warner

* 0-401.. .1. . .. Warner
85

G

G

G

G

20
.. 1.. 120-60
I.. .. 120-40

20-50 120-50 1 .. ..

n these Research courses
he students work individu-
Ily and the amount of work
n each term is optional jointly
rith the student and professor

ve

8
4

4

4,0G
4

4

40-70 1 80-60 30-60
40-70 |30-60 30-60

120-40 ..

I 30-40 1 10-50

70-0 1 .. .. I .. ..

4 .. .. 170- 0 ..

G 10-20|.. .. |..
80

nal)

8

4

4

. .. .. 130-40
20

. 10-10|10-10

0-01..
15

CHEMICAL ENGINEERING - 10'0-10'99
Term and Hours of

Exercise and Preparalion
Na. Sublect and Preparation Taken by Year 1st d d

Term Term Term
10'11 Problems of the Chemical

En*er............. X a 10-01 ..

10'15 Thesis Reports and Mein. X 4 .. .... 1.. 50-30
oir ........... X-A 0......... 3 80-10

X 8 40-400........
10*21 Industrial Chemistry. XV 80-80.... .. ..

'f end 5'd5 XIV .0-0 .. . . ....
V 4 40-40 .. .. .. ..

Warner

Warner

Warner

C.L.E.Moore

Goodwin

Norton

Derr

Thompson

Page
Wilkes

Warner

Goodwin

Goodwin

Knobel

Thompson

Goodwin

Thompson

Thompson

Thompson

Goodwin

Thompson

Instructor
in Charge

Lewis

Lewis

Lewis



SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation

No. SuWect and Preparation Taken by Year 1st Rd 8d
Term Term Term

X 3 .. .. 40-40...
1022 Industrial Chemistry ..... XV 8 .. .. 80-0

10'21 XIV 4 .. .. 80-80
LV4 .... 40-40 .. ..
X 3 ......... 20-20

10'23 Industrial Chemistry. XVa 8..... ... 30-35
10'22

V 4.... .... 200
10'25 Industrial Stoichiometry.. X (Elective) G 2040 . .

10'28
10'81 Chemical Engineering .... X 4 80-40 |.. .. |..

2'48; 565 or 6-66
10'82 Chemical Engineering .... X 4 .. .. | 80-40 |..

10'81
10'88 Chemical Engineering .... X 4 . . . .. I 0-40

1082
10'84 Chemical Engineering. .... X-B 8 Summer 25-60

2438.5-65
10'85 Ch 'encalEngineering .... X-B 4 40-55|,... |..
10'6 Chem
10-86 Chemical Engineering .. .. XV8 4 80-80 180-80 1 ..

CH !CWEINGINERING II
10,41 DistillationandEvapora-

tion. . ............. X; X-A
10-88 or 10'85

10-42 Drying .............. X; X-A
10'88 or 10'85

1048 Extraction............ X; X-A
10'88 or 10-85

10,44 Combustion........... X; X-A
10'31 or 10'34

10-47 Chemical Engineering
Do n. ............ X

10'48 Chemical Engineering
Desi ... X; X-A

108 or1'5 or 10'4710'4 Ch io~ ~ Ei ' i ;I-

G

G

G

G

.... |80-00 .. ..

I .. .. | 30-60

I.. .. 120-40

.... 130-60 1 .. ..

G 40-80 1 .. .. | .. ..

G .. .. 140-80 1 .. ..

9 em cal ngneeringDe * ............. X; X-A G .... .... 40-80 McAdams

X 4 .. .1.20-201..
50

X-B 3 Summer School 15-15
65

XVI 4 20-201.. 1 ..
10'51 ndustrial Chemical Lab. 70 Robinsonoratory. .......... V (Optional) 4 20-20 | .. .. .

5122, 5'65, 70
XIV 4 20-20|.. .. ..
(Optional) 70
X(Elective) G 20-201.. . . ..

70
10'52 Chemical Engineering Lab-

oratory .............. X (Elective) G .. .. 1 .. .. | 40-30 Lewis
10-83

10-61 Materials of Construction. V X G .. .. 1 80-80 I .. .. Lewis
5,65, 10*23 or 10-83 (ifiective)

10'62 Applied Chemical Thermo-
dyna c ..... V; X G .. .. |20-40 120-40 Lewis
5'65 or 5-66 (Elective)

INDUSTRAL CHXMISTRY 11
1070 Slphuric Acid ........ V X-, X-A G 20-40 |.. .. |.. .. Phelan

10'71 Glass and Ceramics .... V XX-A G .. .. |.. .1. 20-40 Wilson
10'28 c

1072 Iron and Steel......... V .. . G 80-60 |.. .. I.. .. Haslam
10'28 1 ve)

10'78 Starch and Cellulose.. . .V X1 XA G 20-40 1.. .. I.... Venable
10'28, 5'561 lective)

153

Instructor
in Charge

Lewis

Lewis

Robinson

McAdams

McAdams

McAdams

Robinson

Robinson

Robinson

Robinson

Lewis

Robinson

Haslam

McAdams

McAdams
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Term and Hours of
Exercise and Preparation

No. Suject and Preparation Taken by Year Ist Od d
Term Term Term

10'74 Petroleum ........... V. V X -A G .2.. ..... |20-40
10'28 lve)

1015 Nitrogen Fixation...... -A G .. 2040 |
1018$ C Qchvej

10'77 Rubb ............. 2-0|.... 2-401
10'28 e

10'78 Textiles and Dyeing.... X .... .G .. . 20-40

1079 Paints, Oils and Var-
nishes.............. A .. .... .. 120-40

~Suents and
10'91 Research Conferences. St f G I-10 10-10 1 1G-10

ChemceEgierg Research 10-10 I 1-0I 01
Ap ledC Ceitr Laboratories

10'98 Automoived Pa rK G .. .. 20-40 .
10'28 Alective)

10'94 Organization and Methods
ofIndustrial Research.. V: .. .. 120-40 1..
5'66 or 5'6 ve)

10'95 Applied Colloid Chemistry G .... |20-40 120-40
5'65 or 566 (lecve)

10'951 Colloid Chemical
boaoy........... VX G ... 1 0-80 1 0-30

10'95 (ective) 20 20
10'96 Principes of Organic Elec-

t hemistry........V G .. .. 120-40|20-40
10'23 (lective)

10'99 Seminar in Chemical Engi.
Chemitr and applied X -A 4, G 6- 0 1 0- 0 1 6- 0
Cheitry glective)

GEOLOGY - 12'00-12-99
Term and Hours qf

Exercise and Pre paration
No. Subject and Preparation Taken by Year lst Ad 3d

Term Term Term
12'01 Mineralogy............. III; XII 2 10-10 1.. .. .

5'08 50
III .. .. 110-10 .

1202 Mineralogy ............. 50
12'01 XII I .. .. 110-10 110-20

50 50
12'08 Mineralogy............. V 2 .. .. 1.. .. |10-155*03 60
12,15 Pe ph . . . . . . . . . . . XII a 10-80 |10-20 |10-10

12 , V 340 50 20
12'1 Petrography (Advanced).. XII G0 10-60 ID10-60 I 10-0

12-15 50 50 50
12'17 Chemical Mineralogy and

Petrology............. XII G .. .. l80-60 180-0
12,16

1219 Cr stall aW hy........ i ve a
12'20 Phycal and Chemical Ilective I 2

ryotaliorphy ....... Elective G .. .. 13.. .. |0-60
12,19, 122 1 80

12'21 Optca2l Crystallography... Elective 4, G 10-20 |. . .
'018 40

12-80 Geology................ III 8 30-40 1 .. .. |
20

12'02 IX-A; XII 30-40 | .. .. .
20

12'801 Geology ................ L, ; XI a 30-20........
{1g3 80-li.. ......

12'81 Geo ........... 1..... K IX-A; .

instructor
in Charge

Parsons

Wilson

Venable

Lewis

Gill

Lewis

Barnard

Wilson

Parsons

Parsons

Horsch
Venable

Parsons

Instructor
in Charge

Warren

Warren

Warren

Warren

Warren

Warren

Warren

Warren

Warren

Jones

Jones

Jones



SUBJECTS OF INSTRUCTION

No, SuWet and Preparaoue Taken by

1 '811 .. ,............ I; XI

1282 . ... ... .... I XII

12-821 oil. I.... ............. I
S12.11

12'88 Field.......... IlI, s. XH
12-32

1284 Oel c ....S ueIIIst,

12841 cal Surveying .... XII
12' 8M

1,85 ojg 1 Yur yln (Ad-
....... XH

12'40 Geoiw ,Economic ..... X
12,82 Ils; XII

III#
1 r4 Geolo Economic......

12 2' Xot
12.42 Ge1 , Applied Economic Ilt XI1

12.48 Geology. Economic (Ad-
vanced) ........... XH
12'40 nd1241

1244 Geology of Coal and Pa-
trom.............. XIi
1 Elective

12.441 Valuation of Oil Lands and
the Construction of Oil
Maps................ XII
1282 Elective

12.42 Petroleum Production .... XII
12-82 Elective

1.45 of CIA, Cement
and idn tone.,.... XH
1230, 1281, 1282 ..... Elective

12-46 Geology of Soils, and Soil
Exaninations ......... XII
i2'80 21 12'82 Elective

12'47 Engineer ... X .I
280, i ,2 Elective

12.50 Geo log, H .i.o.. aI, XII

lt11 Paleontology........... XII
- 1231

12'52 Paleontology (Advanced).. Elective
12'51

12'88 Inde Fossils............ Elective
12'51

12'15 Organic Evolution (Ad-
vanced) ............. Elective
12'54

12'60 Plyulojrab v........... XU

1261 Hydrolog............. XI I12,80, 9 1 W82
Ing ina.. . .... XII

12621 Go nog inar (Ad-
vne) ............. I

1268 Gel of North America XII
.12 , 12'50 (Otional)

1264 Geolo of Europe ....... I
1 i 1 , 12'50 (OptionaD

Term and Hours of
Eercise and Preparation

Year Mst Ed 3d
Term Term Tern

a .. .. |10-25 1..

4 140-80
G . .. .. I 40-204 ..- ..... 150
4 .400|.. s... ..04

4 .. .. |.. .50-80

060-600.. .. |60-60

4 .. 150-0 ..
4 .. .. 50-40 ..
S .. 1... 0-60)

4.. .. .. .. j20-120 J

4 .. .. 1.. .. 120-80

4 .. .. 1 . 20-20
4 80-8 .|.. .. ISO.-..

4 .. . .l|.. . . |20-20

4

G

4

40

4 0

4

4

4

4

.. .. .. 1 20-20

20-20 1.. . ....
280 1..
20

50 J0
.... 20-80|....

50
.. .. .. 120-40

. 10-8 .
20
.. .1 20-20

8040 180-6 -.. ..

. .. .. 30-60

Jnstrucor
in Chage

Jones

Jones

Jones

Jones

Jones

Lindgren

Lindgren

Lindgren

Lindgren

Lindgren

Lindgren

Jones

Jones

Jones

Jones

Lindgren

Jones

Shiner

Shiner

Shimer

Shimer

Shimer

Shimer

Jones

Jones

Shimer
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NAVAL ARCHITECTURE AND MARINE ENGINEERING
1300-1399

Subject and Preparation Taken

NavalArchitecture.. XIII
XIII-A

Naval Architecture. XIII
18'01 XIII-A

Theory of Warship Design XIII-A
Theory of Warship Design XIII-A
Shipyard Practice........ XIII-A
Shyard Organization and

Management .......... XIII
Warship Design......... .XIII-A
Warship Design.......... XIII-A
Ship Construction. . ..... XIII
Shit Construction. . ..... XIII

1
Ship Construction....... .XIII

13.32
Merchant Shipbuilding ... XIII-A
Shi Drawing ........... XIII

ShipDrawing ........... XIII
1841

Ship Drawing ........... XIII
1842

Model Making .......... XIII-A
Marine R 'eering . XIII

2'28. 2'411, 2 2
Marine Engineering Design XIII

18'51
Marine Engineering ...... XIII-A
Marine Engin Design ..... XIII-A
Steam Turbines......... XIII

T,.rm and Hours of
Exercise and Preparation

by Year 1st Rd 8d
Term Term Term

8 20-30 20-40 20-40
4 20-40 20-40 20-40
4 20-80 80-45 . .. .
G 20-40 20-40
4 40-40 40-40 40-40
G 40-40 40-40 40-40
4..............80-80
4 . . 20-20
4 80-0 6-0 80- 0
G 80- 0 80- 0 80- 0
2 ........ 20-20
8 .. .. 10-10 20-20

4 20-20 | 20-20 120-20

G 80-80 .. l.6.

8 50- 0 160- 0 170 -0

4 70- 0 150- 0 180 -0

4 .. .. .. .. 80-0
4 . . i04 120-80

4 140- 0 160-0

4 50- 60 -0..
4 80-60. .. .

DIVISION OF DRAWING

No. Subject and Preparation

D101 Mechanical Drawing .....
D122 Elementary Machine Draw-

mg' l .................
D128 Elementary Machine Draw-

ing................D22
D182 Elementary Architectural

Drawing..............
D101

D188 Elementary 'Architectural
Drawing..............
D182

D151 Elementary Freehand
Drawing.............

D152 Elementary Freehand
Drawing ..............
D151

D18 Elementary Freehand
Drawing..............
D152

D171 Descriptive Geometry ....
Mi1 M2

D172 D cptive Geometry ....
D171e

Taken by

All courses

All courses
except IV

All courses
except IV

IV

Term and Hours of
Exercise and Preparation

Year 1st Rd 3d
Term Term Term

1 80- 0 1 .. .. I .. ..

1 .. .. 80- 01 . .

1 . .... .. | 80- 0

Instructor
in Charge

Breed

Goodrich

Goodrich

1 .. .. |80- 0 1.. .. Remington

1 .. .. 3.. .. 80- 0 Remington

1 70- 0 | .. .. | .. .. Remington

1 .. .. 130- . Remington

1 .. .. I.. .. 140- 0 Remington

courses 1 30- 0 .. .. I .. .. Kenison

All courses 1 .. .. 180-0 1 .. . K. n

No.

18'01

18'02

18'11
18'12
18-14
18-15

18'21
18'22
1881
18'82

18'83

18'5
18.41

1342

18*43

18'45
18'51

18'52

1353
1355
18.60

Zinstructor
in Charge

Jack

Jack

Hovgaard
HovaardJack

Jack
Hovgaard
Hovftard

Jack

Jack

Jw ack
Owen

Owen

Owen

Owen
Burtner

Burtner

Keith
Keith

Burtner

Kenison



SUBJECTS OF INSTRUCTION

D tive Gmtry....

0 _ Class).......

D IT' Geometry

DsGeometry....

Term and Hours of
Exercise and Preparion

Taken by Year 1 s d 8d
Term Term Term

Allcourses 1 .. .. I.. .. 180-0

1 50-401..

2 45- 0..

2 60451..I

lnstr
in C

1Ce

Goo

Ke

Bra

157

nudor
harge

nison

drich

nson

adley

ECONOMICS
Term and Hors of

Exeres and PreIaralq instructor
No. SnVegc and Preparation Taken by Year 1st d4 1 in Charge

Term Term Term
Ec22 Political Economy. VI: XV, I .. .. 80-80 .. .. Doten

18 V1II 2 80-80. Tucker
E28 PoEW lEconomy....... 2 .. 80-80 Doten

2 .. .. 30-80.. .. Tucker
Ec31 Po tlcal Economy........ co 8 80-80 .. ..1.. .. Dewey

except VI

Ec82 Political Economy....... All cours 8 .. .. 180-80 1..
except VII,
xv

EW8 Political Economy ....... Al courses 3 .. .. 18.. .. 30-80
Ec82 except VI-A VI, XV

VI-A (A 4 Summer 30-80
VI-A (B) 4 30-0 ... ..

E8 Ban ..ng .................. Dewey

Ec8 Securte and Investments XVa, 8 . . . .. 30-40 Dewey
Ec c7 .B.. .XV. 80-40

46 Indu Ration ..... XV 4 .. .. .. 45 Doten
ES or Ec88

VII, XV, 3 20-50.... ...
20

Ec50 Accounting............. , XV, I .. .. .. .. |0550 Shugrue
EBIS 20 IIs8 2D-50 1. .|..

20
Eot Cost Accounting ........ VII; XV 4 .. .. 120-70 |.. .. Shugrue

BC5 Ec7a 20
EWG Industa Organization ... ViIs; XV 8 30-60 | .. .. | .. .. Armstrong

Ec2a Ec50
Ec87 Industrial Organization ... VIIs; XV 8 .. . 1. .. .. 30-60 Armstrong

Ec56
Ec6O Business Law............ VIIs; XV 4 20-40 120-40 | 20-4OHaussermann

Ec57 Ec37
Statistic.

EC orEc8, Ec50, Ec37 VII,; XV
Busines, Management .... ViIl; XV

Buis V VII,; XV
Ec70

Business Management .... VIII; XV
RC71

Buss Management .... VIIs; XV
Ec72

4
4

. . . . 830-205

W: 3-60
30-66 10-60

. .. .. | 20-25

D

Schell

Schell

Schell

No. StnJec and Preparatlion

D178

D191

D201
D211

E65

Ec70

Ec71

Rc72

R078
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ENGLISH AND HISTORY
Term and Hours of

Exercise and Preparaion InswruCor
No. Subjet and Preparation Taken by Year IS Id 3d in Charge

Term Term Term
BH11 lnd History .. ,.. All courses 1 80-0|.... I .... Robinson

E118 Ezh and H istory ..... All courses 1 .. .. |80-50 1.... Robinson

3B118 E and History. All courses 1 .. .. I.. .. |80-50 Robinson
Si Com osition..... As required .eaver

18
B12 Enlsh and History..All courses 2 1....1" Roger

31128 E andHistoi . Al courses 2 : ' 100 Roe
excet VI-A (A)

Ela English (Committee Work) V1A B 8 Summer, 20-40 Crosby
lVI-AA 2........ 20-40

E81b English (Business English) VI-A Al 8 .. .. 20-40 .... Crosby
VI-A(B 8 30-40........

EU2 English ................ XV 8 3 .. .. Roge
E88 Report Writing ......... XV .. 80-0 .... Prescott

ix I, .. 80-80 .

GENERAL STUDIES - GS1-GS99
Term and Hours of

Exercise and Preparation
and Preparation Taken by Year is 3d 3d

Term Term Term
Science....... All courses 8,4 20-40 . I
cience....... Allcourses 8,4 .. .. |80-801...

nal Law and

n Poa Policy An courses 8,4ndP. aw n orss8,4 . ... 1 0
except IVs

IVs (required) 4
XIII-A 4
All courses 8, 4
All courses 8,4
Al1 courses 8, 4
All courses 8, 4
All courses 8,4
All courses 8, 4

All courses 8,4

All courses 8, 4

All courses 3, 4
All courses 4
All courses 8, 4
All courses 8,4
All courses 8,4

Al1 courses 8, 4All courses 8,.4
All courses 8,4

All co urses A,
All courses 11,4

Psychology.. ........ 
Poltical and Social Prob-

lems ..............
Mar ti'M'ethods..
Production Methods .....

Eca1
Investment Finance..
Banking and Finance..::.

Ec3l, Ec82
Econom cs of Corporations

Contemporary Drama....
Contemporary English Lit-

erature... ........
Contemporary European

Literatue.........
American Literature.
Advanced English Compo-

sition ............
Pub": Pubicg......
Info Pbi Speaking,

Committee Reports ana
Discussions ...........

Appreciation of Music....
opment of Music...

The Pn Arts in Modern
Life.............

A . ... . .
Histry d and

Sos of the
.re .V . .. . ...

Instuclor
in Charge

Tyler
Tyler

Tryon

. . . 80-80 Haussersnun
.. . 20-40

.... 80-80.. ..

. 0-80|.. .. Schell

s-o Shugrue

.. .... 80-80 Armstrong

80-80 1.... . .. Rogers

180-80 1.. .. Rogers

I .. I . 80-80 Rogers
. 180-80 Rogers

8%0 8%0m30-31...30- 09 Miho

All courses, 4 .. .. I.. .. 180-80

Pearson
Robet

Beaver
Pearson

Paulkner

Suweci

History of

Bs a

No.

081
G82
088
G84

085
0820
0822
0628
08258
0828
G827
GS40
G840
0841
0842

0848
0846

047

G848
0849
0850
0852
G858

80 80 . . . .
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NAO.

SUBJECTS OF INSTRUCTION

Term and Hous
Exercise and Prepar 4on

SoJecS and Preparation Taken by Year ist Od Od
Term Tum Term

or Fied . Ali courses 8,4

Al1 courses
0660 G ology, except L.G860 Geology............ .... Ulps 1' , 4

IX.A, XIXHI

All courses
except L,

0861 Geology................ II
I Xi,

G864 Organic Evolution....... An courses 84
G e o l o g y I X AexcextI-

G868 Sound and Music ........ All coures $,4
02,8018

0866 Descdt Astronomy... All courses 8, 4
except IX-A8
IX..A a

G887 Metoolo ........ acoe , 4
0671 Pri Ucof Biology ad

ty ........... All courses 8, 4
801 028

G872 I Aspects of 1ac-
teriolo ............. All courses 8,4

Go' aence and Public

(M2 ran (....5:, .His. -All ourses X
........... All courses 8,4

0888 French (Adv.), French Lit-
o ..o............. All courses 8, 4

L2or LOS
G891 German (Adv.) Literature All courses 3,4

L21
0892 German (Adv.).......... All courses 8,4

L21
894German (Adv.) Sight Read.

. . . . ................. All courses 8,4

G0895 German (Adv. Life of Ger-
man Scientino Men.... All courses . 4

0896

0897

L21
German (Adv.), Faust.... All courses 8, 4
German (d., Commercil

Correspondenc... .... All courses 8, 4
L21

80-80!l.. .. I|.....8040 ...

. . 80-80

80-0 .. ..4 6.. ..

.. .. I .. .. 180-80.. 0..2 - 1 .. ..

... 124-86Ji.. ..

... 1.. 20,-4Q

20-40.. ..

. .. .. 180-80

80-80 180-80 180-80

80-80 180-80 180-80

18040 .. ..
.... 180-80180-80

80-80 180-80 1 80-80

s0-80 1804"0 180-0
S180-80 180-80

S. 0-80180-0

MODERN LANGUAGES
Term and Hams cf

Exercise and PreParalo Insrur
SubJec and Preparation Taken by Year Ist Od ad in Charge

Term Term Term
German ementy..... 80-60 0-6 8 0-60 ogel

X S 40-60 4040-60 Vogel
German .termediat) X.. 80-60, Vog1

German Macd) 8 808 .. 2. Vogel
L 1

159

Iustrutor-
in Charge

Robinson

Robinson
Robinson

Shimer

Shimer
8Bers

Derr

Townshend

Bigelow

Horwood

Prescott
Turner

Langley

Langley

Vogel

Vogel

Vogel

Vogel

Vogel

Vogel

No.

1Eli

U
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No.

L88

L11
L8

LOB

L64

L67
L71

L81

Suest and Preparation Takeniby

Gotn (Advanced) ..i.....
German (Advanced).......

L21Gran (Avaned 
.

Lei

French (Intermediate)..... IV:L61

F Technical.....

S(lmentary) X
...... IVi

Spanish (Elementary) .... (Elective)

Term and How O
Exerekse and Pr o

Year:t Is Rd Sd
Tem Term Term

1,4 .. .. 180401....

8,4 .. .. |.... |80-0

* 2040 20-30120-40

340I"-d I 80-60
80-60 I80-60 80-60

3 80-50 ..
3 20-80 120-80 120-80
a 20-80 20-30....

8,4 80-60 180-60 180-60

MATHEMATICS
Term and Hours of

Exercise and Preparation
No. SuaeeS and Preparation Taken by

M11 Mathe tis (Calculus and
A Geo e.o . .. All courses

M12 Math c (da culus and
A o r......All courses

M18 Mathemtie (Calculus and
AT t yto Geometry)..... All courses

M15 Slide Rule.. .a .. .. Qlctive)
M21 Ma Rule (Calculus)Z. courses

M22 Mathematics (Differential
D ations)............ All courses

M28 Mathentics (Differential
tons)............ All courses

ex t IVi,

VI-A
M26 Theory of Probability and

Method of Least Squares IX-C
MI8

M27 M hematies (Statics)..... (Elect

M28 M hematics (Kinematics). (Elect

MW9 Matheatics (Dynamic).. (Elect
MUS

M85 Mathematics............I VI; VI
M28 \ VI-A

M86 Mathematics (Advanced
Calculus and Differential
Equations)............I VIII

2 IX-C
M87 Mathematics (Advanced

Calculus and Differential
Equations)...........VIII

Ulf IX-C
MOS Md emtics (Advanced

C8 culus and Ifferenl
Equations)............ VIII
MW-? 1 IX.C

A(A),
(A).

ive)

ive)

ive)

I-A (B)
(A)

Year s1 d d
Term Term Term

1 80-60 1.. .. I.. ..

1 .. .. 180-60 1.. ..

1 ... I.. .. |80-60

Four exercises.

3 80-60|..

2 .. .. 180-60..

* .. .. |.. .. 180-60

3 Summer, 80-60
4 20-20|..

80-60|..
180-60 ..

. .. . . 80-60
8.. .. 0-601
8 Summer, 80-0

4 .. .. 180-601....
8 .. .. l 80-601.. .

..: .: ;..8-0

Intructor
in Charge

Vogel

Vegel

Voge

Lanley

Langley

Langley
Langley
Langley
Langley

Instruetor
in Chage

Tyler

Bailey

George

LA k%

Bartlett

Phillips

Bartlett

Moore

Moore

Moore

Woods

Wood#

Woods



SUBJECTS OP INSTRUCTION

B.
No. Subjec and Preparation Taken by Year

M41 M aematics (Aplied).... X; X-B 4

48 Theoretical Aeronautics... I 4
9 loutjer'a ..... active)

V s li600 at Memat-G
to C .ery..t... (Elective) G

M14 Ma smal Laboratory. IX-1 IX-C 4

M65 Mathematical Laboratory.. i B
M46Ter of Functions.. ilfe ,G
MOThor of the Gyroscope.. wav Tdno

Vector ... ve
iechan of R odes ei
Al bra .....

a68 Geometry....... e
64 A ......... ctve

ytical nics..... i
466 Mhe fSound.......... leve

7ducton. ... lective

.. .. . (Elective)
M71 t of Invest
M72 Dion. r

78 R Dyna m......... UA WA

Term and Rowsouercise and Prepar ion
isa Ad gdm

80-60 I .. .. I|.. ..

804 0
2 20-40

... 180-0 0.. ..
.. .. 20 040....

20-40 .. ..
. . 20-40
.. 20-40
.... 20-6020-60
................'....'..2040

0.... ..0 .
.. .. 20-600.. ..

. ... .. 20-60
20-6 20-60 20-W
20-60 20-0 20-60
20-6020-0020-0
20-60........
.... 20-0....
... 20- 0-50

204012040 1..
y term 20-0
amer. §29 hours

120-40 180-60

PHYSICAL TRAINING
Term and Hours of

Exercise and Preparation
No. SubjecI and Preparation Taken by Year Ter d T

Term Term
PT15 Physical Training....... All courses 1 10- 0 120- 0 110- 0

MILITARY SCIENCE AND TACTICS
Tem and Hours of
E eieand Preparation

No, Subject and Preparation Taken by Year Is$ a d ad
Term Tem Term

811 military Science* ....... . G g0-
12 giltary Science ....... 11.0. .... 80-0
8 ilay Science...... 1 . ... .. .. 80- 0
[tFreshman Miltary Science Al courses 1 I . ' ::oFhmanMe AU coureas 1 . .. .. 80- 0IN82 Freshma Mtr Vcience All courses 1.......80- 0

( onl
1824 Advncd (~tArtillery

Optional 3 10-20 110-20 110-20
14828 Advaneed'CatX

.... 142-8 Optional 4 10-20110-20110-20

M826 Advanced (a) Optional 8 10-20 110-20 110-20
21.22.98, 8 mpleted tao

*Teecourses wheon completed are the equivalent of M821, 22, 28.

Instructor
in Charge

Hitchcock

Moore
Wiener

Hitchcock

Lipka
Lipka

Rutledge

Zeldin
Moore

Rutled

Moore
Phillips

Taylor

Instructor
in Charge

Xanaly

Instructor
is Charge

161
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Term and Hours of
Ruercse and Prep'araion Instructor

No. Sabjet and Prepartion Taken by Year 1st s d d in Charge
Term Term Term

MS27 Ada nc2n n 6 Optional 4 10-20 |10-20 110-20

MS2S Advanced Ordnance (a).. Optional I .. .. I .. .. 10-20
21.22.23. 81-8"-3

M829 Advanced Ordnance (b).. Optional 4 80-60 1 *
21.22-28 . 81.82-8p2

Ma81 Sophomore Military cence All courses 9 80- 0 . .
M882 Sophomore Military Science All courses .. .. 80- 0 .
M88 Sophomore Military Science All courses 2 i 80- 0

exet VI.A (A)
VI-t (A) ( Summer 80-0

M85 Advanced 8 na1 Corps (a) Optional 8 20-10 1 10-20 110-20
21-22-281-82-88

M586 Advanced hlgnal Corps (b5 Optional 4 80-60 1 (Subject 628) | 30-80
21-22-23. 8-82-88 and 85

M887 Advanced Ar Service (a). Optional 3 10-20 110-20 110-20
21-22-28, 81-82-8

MS8 Advanced Air Service (b). Optional 4 10-20 I,(Subject 859) 120-801 20-80
21-22-28, 81-82-88 and 87

Special electives pertaining to Ordnance required in 4th year, average approxi-
nmately 80-60 hours, for which full academic credit Is allowed.



The
These

LABORATORY FEES

fojownLabortry. ees wil become efective on and after October 1, 1922-
esa are subject to revision due to any additions or changes in coursee, et.

CIVIL ENGIERING

No. Stadct
181 Testing of Highway Materials ............ ....

MECHAICAL ENGINEERING

- Do. Subjd -
2-2 =t ta .......................
2 2 2 erd n ........... . ...ee
984 y cal Me urgy..............................

851 Testing Labor a .....................2 8 T Mat a Lab oratory.
8 e Materials Laboratory .................

M8 Tesing1 Maeils Laboatory

8262 Engineering Laboratory...........................t6tory..............ab orator ...
910 ngnelgL ratory.;.............
210 5 n eeig aoratory...............
2.606 Engineering Laboratory............... .

2.1 nnerg Laboratory...............
2'1 E Laboratory ........
2-61 E Laboratory..........................

2:618 Engineerng Laboratory...........................
2*114 Ennerg Laboratory;......................

I =6 Laboraor................
621 Enineeing Laboratory........................

22 n I d H raub
265 ta uc Laboratory...............
2.68 Power Labo ....... ................. ..
2.69 TetileEngneer ........................
28 Heat Treatent...........................I Industr.i Plants..............................

2.02 Forging .........................................20 ....in...............................
230 For.............................-....-
28 For.....................................
82 Fundry...................................
.88 o ... ................................

284 Patterny. ............................
$8. V and Bench Work..........................

ad Bench Work................ ...
2-871 Vean Bench Work......................-
2-88 Machine Tool Work. ......................
29 Macin Tool Work..........................

9.90 Machine Tool Work..............................
3 9 1 M a ci= T o o l W o . . . . . . . . . . . . . . . . . . . . . . .

Mac hne.Tool .W.......... ..............298 Vie ndBechan MchneTol or......

T..s
1 5

... 8-00

616.00
4.00
....64.00
8.00

8.00

8.00
8.00
8.00

4.00

6.004.00

8.00

4.00

....

.00.

.. .

Term
600

$4.00

4,00

4.00

4.00
4.00

8.00
6.00

8.00

8.00

400

8.00

4.00
.00-

8

4.00

.00

88.@

4.00
9.00
8.00

8.00

8.00

.0

.0

6.00
8.00
6.00

10.00

8.00
8.00

.0

4.00
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MINING ENGINEERING AND METALLURGY
Temn

Suled I A 8
8'22 Ore Dresin Laboratory........................ ..... 84.00
823 Ore Dressin .................................... ..... 1.00
8'81 ire Assayig.................................... $4.00
8'82 Fire AVs$f and Metallurgical Laboratory ......... . 2.00 ..

55 ~ta 4 Laboratory and Reports.......... .... 4.00
8'. Mt Laboratory and Reports.............. ..... 4.00
8'61 Meta o PhY .................................. 8.00 8.00
8'82 Metallo rpy... ........... 4.00 4.00
8'88 Metallogr .................................. 2.00 ..

CHEMISTRY
Subjedi Te -

No Subject I I S
5-01 Chemistry....................................... $2.00
5'02 Chemistry................................... 2....200
6'08 Chemistr .............................................. 2.00
8-08 Preparaton of Inorganic Compounds......................... 8.00
5'10 Qualitative Analysis III......................80

VI...................... 4.50 ...
Courses IX-A........................ 5.00

........................ .50 .... ....
XII........................85.80 ... ..

&'121 Quantitative Analysis III.................. 5.50
V...............4........4
Vill..................... ..... 6.80
IX-A........................ ... .50 ...

Courses X ..... .................... 8.00
XI..............................2.00 2.00
XII............................. 5.0 ....
XIV............... .5 ....... 8.80
XV1......................... 8...3.80

&122 Quantitative Analysis III......................... ... .... 5.00
V............................ 4.50
X.......................... .... 8.50

Courses XII..... ........ . .... 5.00
XIV..................... ....... 0 .
XVs.................... .... .... 8.80

5-18 Quantitative Analysis V............................ . ..... 4.50
X........................... ....... 8.

'14 Analytical Chemistry............................. .... .... 2.
8'15 Oualitative Analysis of Rare Metals .............. 8.00
6'17 Methods of Electrochemical Analysis.. .......... ... .. .. 8.00 ....
8'20 Water Supplies...............................
a'1 Industrial Water Analysis.. ....................... 1.00
8'2, Water Suppes and Wasres Disposal................ 1.00 ..
8'28 Chemistry Pf Foods............................... .... 4.00 ..
5'251 Chemistry of Foods............................. Any term 2.00
&'26 Food dvanced)...................... An term 2.0
8'29 Optical M inChemicalAnalysis...............Any term 1.80
6'80 Proximate Technical Analysis .................. Any term 4.00
5-81 Gas Analys I..................1.... 1.00
'82 Gas Analysis II................ .......... 1.80 .... 1.0

58861 Testing of Oils................................... .... 1.00 1.00
87 Che of Road Materials.................... .... 2.00 2,00

8'40 Special t d and Instruments................ .... .... 1.80
5'41 Metallography I.................... ... 1.00 1.00
8.42 Metallogra-h............................... 1.00 .. .
8'5 Organcuit Analysis. .............. 380 8.80 ....
5-561 Organic Chemical Laboratory:

Courses V......................... 4.00 6.00 7.00
X..........................8 850

62 Organic Chemical Labratory8

Courses XIV........................ .... 8.00
........................ 8.00 1.80 ....
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CHEMISTRY (Continued)

Swe~d 1 2 8
Checal Principles I........................... 1.00 81.00 $001 P i . ... .. ... ... .. ... ... .. 1.00 1.00 1.00

ELECTRICAL ENGINEERING
-S ec Term

No. Subect 1 8 8
5.00 ResearchP ................ 8.00 .... ....
6:1 Alt tnts. .00 68.00 00
6:69 Elect osineeriing Laboratory. 9.00 9.00
6 E Laborato . 5.00

a Ebectrical Enil n La oratory ................. . 4.50 ....
Electrical Rneering Laboratory........... .... 4.50

6a itricaEl inern Laboratory......... .. ... 40
4.004.561 8 Electrical Engieg Laboratory. ...... 4.00 . ....

7 Electrical Laboratory................. 8.00
ne Laboratory................ ..... 12.04 ...6.78 Netrical uS 5.0 5.067 t, E Laboratory............... 5.00 5.00

86 Electrical Engineering Laboratory................. .... 4.50 6.0
6 lec alEngineeringLaboratory..............20 ... 4.0 4.0

6-8 Electrical Engineering Laboratory................. .00 6.00
612 EletrialEnierg Laboratory.................. .... 46.00 .00a ElectricalbEngn Ing Laboratory................. 20 c a laboratory hour

6. ectri En eerin Laboratory................. .00 ..... ....

684 Electrical Engineerng Laboratory..................0 0
688 Electrical nen boratory.............. .... ... 6.006,8b Electrical neeri boratory................. .... 0... 4.0
6*84 Electrical Engineering Laboratory ................. 6.00 .... .9.686 Electrical Engineering Laboratory................. 6.00 6.00
.86 Electrical Burneering Laboratory .. .. .. .. .. .. .. . .. . . .. 4.50 4.50

6'87 Electrical Engineerin Laboratory............. .. 4.50 9.00
6.88 Electrical En neerd Laboratory............. .. 6.00 ....
6190 Technical E trcal easurements................ 9.00 ....
695 Electrical Testing. ...... ............. 20 cents a laboratory hour
6.6 Electrical Engineering Laboratory. ............. 20 cents a laboratory hour

BIOLOGY AND PUBLIC HEALTH
Tems

Subjed t
7'01 General Biology............................... .... 2.00
702 Biology Eements............................61.00
7.04 Cryptogamic Botany.............................. .... .... 62.00
705 Invertebrate Zoology...................................... 1.80
T06 Microscopy of Wate............................. ... ..... .00
710 Anatomy and Hstology.......................... 5.00 5.00 5.00

7-18 Appld Ichthyology.............................. 8.00 5.00 8.00
7,20 Physiolo............... ... 8.00 8.00
727 Bioche mStr......... .................. 5.00 5.00 5.00
729 General Biology and Bacteriology .................. .... .... 2.00
7 gy................... ........... 5.00 .00 8.00

3 E entsofBacteriology.......................... .00 ...
7-2 Bacteil% of Water and Sewag ..................... 2.00 ....

e bi ptionl) .................. 4.00 .... ....
7:87 Tuechopyt Fish as roducts .................. 4.00 4.00 2.00

8 Pube Laboratory Methods................ .... 2.00 2.00

PHYSICS
Sg!d Term

Sujed 1 a 8
3-011 Physics................................... 2.00 . ..

1h1,8c.......... ............................... 62.00 .
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PHYSICS (Continued)

8N
8'028

0g
8*11
812
8,12

8108'14
8185
8*57
8*08
8'31
S-64
8.
8'.

.85
s'l8g

... ........... I................... .....P h u ..........................................

Physical Instruments..........................
Heat asturements.......................

eaMeasurements V....................
Heat Measurements III..........................

eat Measurements . ... ........... ............
et Measurements..............................

H t Measu rement.. ............................
p ti .....s .. ..........................
l Itrucity ...............................

eaorents........................
Instruments.....................

A autc Laboratory..........................
Aeronautical1Laboratory......................

.Laboratory....... .................
ecroe1a Laboratory............ ........

O led Blectrochemical Laboratory................oFurnaces.................................
Elctoche y, Elements of ................
Glass Bowing..............

CHEMICAL ENGINEERING
,Subed Term

NVO. Subjed I A
10.51 Industrial Chemical Laboratory X.................. ..... 2.50

Industrial Chemical Laboratory XVe, V, XIV ........ 8.50 ....
1'2Chemica oieering Laboratory.................. .......

10.U5 Ah li Col Chemica Laboratory.....................1.00

GEOLOGY
Suied Term

NO. Subje# a
12'01 Mineralogy .................................... 85.00 ....
12.02 Mineralogy .................................... .... $8.00
12.08 Mineralogy .........................................
121 Petrography.................................... 4.00 5.00

. 8.00 8.00
12: c0 and Chemical Cr ystllora . . ... .. ...

1 09t11al Crysta11epaphy........................ 4.00 ....
1....y...................................2.00 ....

111 Geolo.y....................................... 8.00
821 log ... .................................... .... ....

?1'41 no i . . . . .. . . . . . . . . .... ....
80 GeologM Historical...............................

O.................................. 2.00 2.00
' ology................................... .... .00

12*18 Index Fossils.................................... .... 85.00
1110 Physlopraphy................................. 2.00 .

NAVAL ARCHITECTURB AND Ma311wB ENGINEERING
Term

Subjed 1

1'48 Ship Drawing (for Modelling only, any ternm ..... 80.00

Tfrm
1 S

82.00 ....
.... $2.00

.... ....8.00 ....

.... 8.00
2.00 2.00
8.00 ...
8.00 ....

.... 6.00

.... 12.00
Anyterm

1

8.00 ....
7.00 ....

.... 14.00
6.00 ....

8.00 ....

66

8.00

1.80
5.00

4.0

8.00

8

866
2.00

8.008.00
6.00

6.00

6.00

4.00

4.00
4.00



ALPHABETICAL LIST OF SUBJECTS WITH
THEIR NUMBERS

MOlos of Mathiinatics to Chemistry

I CheicalTherodynamics 10862
SCemistry h Conferences)

Electromagnetism 519
loh o -g 7,18

Me ceanis (Statics) 220
Mechanics (Statics and Kinetics)

Mecanics (Statics and Kinetics)

Mechanics (Statics) 2o04
Mechanics (Kinetics, Strenof Mth

a (Strength of Material)

Mechanics (Strength of Materials)

Mechanics (Strength of Materials)
Mechanics (Strength of Materials)

Mechanics (Strength of Materials)

Mechanics (Strength of Materials)
Mehancs (Strengh of Materials)

Mechanics (Strength of Material)

Mechanics (tret of Materials,

Mechanics (Strength of Materials,
bic Statio) 212

4decanic (Strength of Materials)

Applied Mechanics (Strength of Materials)

Ap Mechanics (Strength of Materials)

Aple Mechanc 2,233
Applied Mechanics (Kinetics) 2-24
Appreciation of Music 0848
Ac6hitectural Dwing, entary D182

Arh tectra Drawin D133
Acietural. History 4-41

Arhtectural Hitry 442
Architectural Hmnities 4168
Astronomy 1,12
Atomic Structure, Theories of 575
Automatic Machiery 2,781
Automatic Machinery, Design of 2'06
Automotive Eng~ning 2792
Automotive Eng-ineerin 21793
Automotive Fuel Prohims 10-98
Bacteriology 7g80
Bacteriology, H tet of 7,1
Bacteriolog of -ae and Sewage 7182

aakn pine,
Ba an Finance G826
Biocheisry 7127
Bochemistry, Selected Topics in 7,28

Biological ColloquiumT710
iology, Elements of 702
Bilgy, Gee 0l1
BI , General an Bacteriology 7-29

iolog Theoretical 708
Botany Crytogamic 7-04

Bu g tructon. 4-80
Buies and Patent Law 084

Busns Law BcOO
Business Management Ec7O
Business Management Ec7l
Business Management EC72
Business Management Bo78
Central Station Design 8.23
Central Stations 82
Cn 10-81

h Engpneer ng 10-82
1088

Che nca nnering 1034
Chmca ngineer ng 108

Chemia Bngineerng 186
C l 1 Bi I 10*41 10-42,

Chemica E D 1047
ChmclBgnem~Dsg 10*48
ChmialEninerngDesg 10,4

Chemica ngneigesach Cofer-

0052Chem Sminar10*99

Chemand et o
Ch" g 8

167
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aP ies 11 5167
C, A 514

Chemistry, General fr-01
Chmstry, eneral 6-02

Chem t General 50
e of Dyes 6,9a

of Foods 5125
eris of Foods 5151

Ceityof Powder and Explosavs 5,59b
Chmstry of Powder an4 Explosives 6,80b

Chmitry of Plant and Animial Life 527

CollodiemialLaboratory, Applied
oa C *

nne

la a s 84

Comb io 104 05

rvam Do 0 

Coneene o Curret ieD te

Cod Arcpl7ed

Phlloal Chemistry 569

Conloitu of Matter 810

Dolo1 and orustic10-41

Constucsti es ne2 6

Comrattonn G27"

Conerncs o CrrnLigh tu Bulings

Oe nitioo oMatr80

Constructive Design 4*82
Conemporary Drama G840

Contemporary English Literature 0841
Cntemporry Ewoen Literature G842

Cost Acc unt c
Crytalogra by 12*19
cpive tronomy G6

esc rpive Geometry D171
Descript ive Geometry D172
Descriptive Geometry D178
Descriptive Geometry, College Class DIN1
Descriptive Geometry D201
Descriptive Geometry D211
Design I Architectural 4*71

s-gOit Architectural 4172
Os~ Ift Architectural 4178

Design (Advanced) 4-74
Dsgn of Automatic Machinery 2-06

Determination of Chemical Constitutic
for Organic Compounds 659c

Development of Music GS49
Difrential Equations M28

DifrnilEquations M72
Ditlaion and Evaporation 10,41
Drig1042
Dn ics of Machines 2'26
DyaoDesign 8-25
DyaoDesigfn 6,26

Ecnmc fCorporations G827
~lorcFurnances 8189
ElcrcRailways 6,24
ElcrcRailways 615
RlorcWiring and Lighting of Buildings

Cmmuncton 1I 81
Communcation 16882

soclCommuniation II
Inc. lectron Tery 8211 and Electron

pp tus 8212)
Communication 1116128

*ct ca o~ncon of Intelligence

Elements of 8,40
Elemenats Of 6141

Electrical En er ng, Elements of 642
Electrcal ng lements 6'481

ecta Enering, neets o16432
Electrical ~nler ng, Prncip as of 8,00

Electric Es of 0
Electrical n g Princ es
Electrical n Picils of 808

Electrical n 2ces of 808Electrical Eninerng. Prncols of 8,041
Electrical Ene ng, rincias of 605Electrical Engineerng, Piciples of 8105

Eetrical Eneng g Pnc pls of 810

Electrical Eneering, P of 811
c I nee Princies of 811Electrical Engineei Pricples of 8111

Electrical n es of 8112Electrical Engneering, Prncipesof 6*12
Electrical Eninrng Prnciples of62

ElcrclEgneering, Principles of 181
Electrical Engineering, Principles of 8.142
Electrical Engieering, Principe of(6-141ElectricalEgnei, Piplso8.4

E ar ng Prbi of 615
E Engine ng, P 6151

ectrcal En neer g, Prine 12
Elerical Engineering Prin of 816

Eletri Engieeion Prniplsb of 8

Electrical nri, P dles of 612
Electrical n r n of 880
Electrical E n ng ratry 8:0

Eectrcal En neng Lbratory 671EctricA us 1ng ry 611b
Elecrical Eniern aoaoy61k
Electrical Enirn g Labratory 6172b
Electrical Enieng Lbratr 6,73%
Electrical. Engier Lbrator 6,78b

Electrical Eniern Lbratory 6,74
Electrical Engineering Lbratory 6,75
Electrical Eninrng Labratory 616b
Electrical Enerng Laboratory 6,77
Electrical Eninerng Lbratory 6,78
Electrical EgneigLbratory 6'80&, b
Electrical EDgnern Lbratory 681
Electrical Engnerng Lbratory 6182

Electrical Engieering Lbrtry 684
Electrical Engineerng Lbrtr 8
Electrical EgneigLbrtry88

Electrical Eniern Lbrtry87
Electrical Engierng Lbrtr 1
Electrical Eninerg Labratory 6,91
Electrical Engneering Lborator 6,92
Electrical Engneering Lborator 6160
Electrical Enginern e~a 680
Electrical Poe,-nuti -plcation of

Electrical Testn (Advanced) 6185
Electric on Equipment 610
Electric Transmission and Distribution of

Eetrocica Analysis Methods Of 5-17
Electrochemca Laboratory 8186
Eectroche I Laboratory, AJp pled 8'87

Electrochemiusty Elements of 890
Electrochemisty Principles of 8-80

Eectrochemitry 1 8'82
Electroche try 1118'88
Electrochemitry AppHad 8*85
Eleatoynmc Q ST

Elcrmagnetic Theory 8'28
ton Thor 8,211

leCto Aa rtua 81212
EgsDein2'M8
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3 sDs 2178

e fbortory 2'04

Io raory'2100

loary 210
oratory 2 07boratory 2-61

non bratory 2,611
EjeeigLaboratory T$12
E~elgLa grtor 2,018

= oy28614
tigneeing bortory 2,62LguejgLabortory 2,21

3zln4rn an ydraulic Laboratory
Enlernof Water and Sewerage Purif-

"iuern Publicity G568
EushndHistory 31111
Enls a t~toryEBH12

and Hstory EHiS
sh a~a tory E21

Enlsh and Hitry 31H22
Enlsh ad History EH23

Englsh Conemnraq Literature) BB5sl Committee Wor ) B~a
Enlsh (Business English) E8ib

mppslion (Amced) GS45~~enCivlllsation and Art 4,40
Europa Civilization and Art 4,47

E gloives laboratory Slwe
Etation IW43

Fne Art in Modern Life GS50
FieAssaying 8-1
FieAssayin and Metallurgical Laboratory
$102

Fie ffayn (Advanced) 8'83
FiePoeton Engineering 21754

FihCulture 7*17
Fod Anglle (Advanced) 5'28

uor sn 210

Fudy2'82

8ui Res M45
nd Drawing 4'02

Frean rawing (Elmenar D151
Freeand rawig (lemenary D152Frehad Dawng Elmetary D168

Frech(~temelae)L02
Frnhnth reiae L68

Frenh, dvaced Frnch. History G882
Fr~ Advaced)French Literature

115,82 88I~ %Pea1

Ge Chemistry Labratory 8-80d
General wnineng Lectures 2*78
Goes 1- 13
Godesy 1-14

Geoogcal Seminar 12,62
Geological Seminar 120621
GeologiCal Surveying 12834
GeologiCal. Surveying 12,841
Geologia Surveying (Advanced) 12*15

Ge0g 12,30
Goo 12,301

Gooy12.81
Gelgy 128311

Gooy12829
Geology 128321

Googy 12388
Gelgy, Economic 12,40

Geloy. Economic 12*4!.
Googy, Applied Economic 12,42
Googy Eonomic (Advanced) 1248
Googy Mf Cy, Cment and Building

Sone 12,45
Geology of Coal and Petroleumx IT"
Geology 0S60
Geology 0861
Geology. Historical 12,50
Geology of Europa 12864
Geology of North America 12183
Geology of Soil and Soil Examination 12-40
Geometrical Optics 817
Geometrical Optics 81
Gana (Elemenrtary) 1,i1

Gman, (Elementary) L12
German L21
German (Intermediate L22
German (Advnce I
German (dacdL32
German (dacdL88
German (TeoCial L37
German (dvane L43
German (Advance Litetature G891
German (Advane G892
German (Advanced Sight Reading G894
German, (Advanced ife of Scientific, Men

G895
German (Advanced) Faust GSOB,
German (Advanced) Cornmercial Corre-

sondence 0897
la and Ceramics 1011

Glass Blowing 8,98
Graphic Statics 1130
Heat Conduction M07

Hea Enieering (Heat) 2,40
Heat Enigineerinig u(Boilers and Engines)

2141
Heat Engineerng (Boiler) 2'411
treat 3ngieerng The -modyamics) 2-42
Heat ngineering EnT as) 2-43
Heat Engineering 2482re
Heat Engineering (Thermodynamics, con-

tinuae) 244
Heat Engineering (Refrigeration and Gas

Engines) 2-45
Heat Bngineering 215
Heat Enjineerny WVave Gear and Thter.

Heat H;nearing (Eiler, Engine, etc) 247
HetE'=ern (Thernodynatcs, Boiler)

2148
Heat Engineering (Thermodynamics, Boiler)

2850
H t Enpecing (Thermodynamics, Eu-

169
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Heat eing (Thermodyn 'cs) 2'2
Heat e i dvance) 254
Heat E55
Heat Measurements 8,11
Heat Measurements 8'12
Heat Measurements 8-13
Heat Measurements 8-14
Heat Transmission 2'755
Heat Treatment 2-756
Higher Geometry M63
Hihway Design 1'33
Highway Transportation 1-32
Histo (Lincoln) GS52
Hso of Chemistry 593
History (Industrial and Social History of

the nited States) GS53
History of Renaissance Art 4'49
History of Science GSI, GS2
Human Factor in Business G855
H ulic Engineering 1*68
Hy ulic and Sanitary Engineering 1'75
Hydraulic and Sanitary Design 1'79
Hydraulic and Sanitary Design 1'80
Hydraulics Advanced) 166
Hydraulics Theort ical 162
Hydraulics Theo 1-63
Hydraulics Thret 164
Hydraulics Theo 1165
Hydrology 12'61
Illmnation 6'27
Illumination 6*57
Index Fossils 12'53
Industrial Application of Electric Power

6'21
Industrial Applications of Chemical Prin-

ciples 5'84
Industrial Aspects of Bacteriology GS72
Industrial Chemical Laboratory 10'51
Industrial Chemistry 10'21
Industrial Chemistry 10-22
Industrial Chemistry 10'23
Industrial Chemistry II 1070-1079
Industrial Hygiene and Sanitation 753
Industrial Microbiology 7-36
Industrial Organic Chemistry 5-54
Industrial Organization Ec56
Industrial Organization Ec57
Industrial Plants 2'77
Industrial Plants 278
Industrial Relations Ec46
Industrial Stoichiometry 10'25
Industrial Water Analysis 5'21
Infection and Immunity 7,50
Informal Public Speaking: Committee

Reports and Discussions G847
Inorganic Chemistry I 505
Inorganic Chemistry II 506
Inorganic Comound, Preparation of 5'08
International Law and American Foreign

Policy GS
Internal Combustion Engines 2'757
Introduction to Fisheries 7-16
Investment Finance GS25
Iron and Steel 10'7
Journal Meeting in Organic Chemistry 5'97

netic Theory 8'39
Kinetic Theory of Gases, Liquids and

Solids 5'74
Landscape and Civic Design 4'61
Life Class 4'04
Life Class and Decorative Design 4'05

motive Enginee 2758
Lgi of Scient c Inqry 570
Machine Design 2702

Machine Design 2'703
Machine D gn 204
Machine Design 2-71
Machine Design 2711
Machine Design 2'72
Machine Design (Advanced) 274
Machine Drawing (Elementary) D122
Machine Drawing lementary) D123
Machine Drawing 212
Machine Drawing 218
Machine Drawing 2-14
Machine Tool Work 2'88
Machine Tool Work 2881
Machine Tool Work 2'89
Machine Tool WorkI2-90
Machine Tool Work 2'91
Machine Tool Work 2'911
Machine Tool Work 2-92
Machine Tool Work 2'97
Map Reading and Top. Drawing 1-19
Marine Enginearing 1351
Marine E nneering 1353
Marine Enne Design 13'52
Marine E ine Design 13'56
Marketing ethods GS22
Materials 143
Materials of Construction 10'61
Materials of Engineering 2-302
Materials of Engineering 2-303
Materials of Engineering 2'31
Materials of Engmeering 282
Materials and Heat Trtment 2'33
Mathematical Laboratory M54
Mathematical Laboratory M56
Mathematics (Calculus and Analytic

Geometry) M11
Mathematics (Calculus and Analytic

Geometry) M12
Mathematics (Calculus and Analytic

Geometry) M13
Mathematics (Calculus) M21
Mathematics (Differential Equations) M22
Mathematics (Differential Equations)

M23
Mathematics (Advanced Calculus and

Differential Equtions) M36, M37, M38
Mathematics Applied) M41
Mathematics 5
Mathematics (Statics) M27
Mathematics (Kinematics) M28
Mathematics (Dynamics) M29
Mathematics of Investments M71
Mechanical Drawing D101
Mechanical Equipment of Buildings, Heat-

ing and Ventilation 257
Mechanical Equipment of Buildings 2'752
Mechanical Engineering Drawing 2'10
Mechanical Engineerng Drawing 2'11
Mechanical Labratory 296
Mechanics of Engineering 2-262
Mechanics of En erin 2263
Mechanics of Rigid Bodies M61
Mechanics and Th. of Elast. Adv. 2'28
Mechanism of Machines 2-05
Mechanism 2'00
Mechanism 2'01
Mechanism 2'02
Merchant Shipbuilding 1885
Metallography 3'1
Metallography 3 2
Meta lography 3'J3
Metalography I 541
Metalography Ia 542
Ms loiraphy II8'43
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a a 8

Labraor a s Rports 3,54
sta ellur Laboratorr and Rsports 3*5

8,4etlugGeneral (Avael41
Gee alencad irMet-

M urgy n- rrous (Advanced) 8'48
Sellryof the Cmon Metals 8.49

e 1lug fIo and Steel 8143
g of Iron and See 3481

Met lurgy of Iron and Steel (Advanced)

Meteorology 0867
croscope Theory and Photomicrography

Mcocoyof Waters 7-06
Snce M81

jltrScence U812

Science M8
MilianyScience M 2 yMiiayScience US81

Mi~ayScience M82
cIUI M883

Miltr Science:
Advanced Artillery MS24
Advanced Coast Artillery M825
Advancd Bngieering MS26
Advanced Enieering MS27
Advanced Orance 28
Advanced Ordnance MS29
A vanced Signal Corps M835

van A Corps MS36
yvn Service MS37

Advtanced Air Service M8
Mineralogy 12,01

12,08 '18-01
n auering 3,03

n g 3,04iileelg 8,05
%(Advanced) 306

n Algbra M62
adrAnalyu M04

Sa tation 7,64
hitecture 1801

Naval Architecture 18-02

1ri ta on 101

Oceeno cpy 740
Oaeracie4,211

Office Practice 4'212
Optical Crystallography 121
Optical Methods in Chc Analysis

5129
Optical Measurements 885

SE92
2nce 8'293

Ordnance R jner g2,67

Ordnance Rngineer ng 2,682
nneer ng 2'883

Ore g abotory 8-22
Organ Ce a ry 580

Organ c Chemistry IL 5 o15
rganc Ch em Gsry 1115

Organic Chistry II ustia

OgnicChemistr Selected Topics 5'59
Oan C hial a tory 10 61

Organc Che cal LA brator 62
nce eoch i Pciples of

Organic Evo~lution GS64
Organic Evolution (Advanced) 12'86

Oanlzatlon and Methods of Industrial

PhseLrahe18,10

Faints, Oils and Varnishes 10,79~aleontology jAdvanced) 12,52

PhalMe lur 2'84

arasltology 707
at ta a ing 2 4

PesrlHgene 7'22
Prpective 112

Prpctive. A ppd 4'14
etorpy 12,

Petrography (vne) 12-16

PetrolE 1074

Petrolfmm Production 12-42

Photogrpi and Optical Research 8*78
Photography 8,16
Physical and Chemical Crystallography

12,20
y tal Chemistry Seminar 51

Pysical Instruments 8 '09
hyscaln Literature 81e0
Pyial Materials 8-41
Phscal Metallurgy 2834
Phscal Optics 81 8

Physial Training PT15
Physics 8011
Pysics 8012

hysics 8 y013
Pysics 8*021
Physics 8,022
Physics 8-023
Physiogfaphy 12,60

Pant Sanitation 7'67
Political Economy Bc22

Political Economy Ec23
Political Economy Ec31
Political Economy Ec32
Political Economy Ec83
Political and Social Problems 0820
Power in Mining 2,53
Power Laborator 2166
Power Plant Desi9 2-58
Power Stations and Distributing System

6*54
Precision of Measurements 8,04
Preparation of Inorganic Compounds 5108
Production Methods G823
Principles of Biology and Heredigy 0S71
Problems and Practice in Publi Health

7.54
Problems of the Chemical Engineer 10,11
Profesina Relations 4,22
Proximate Technical Analysis 5830
Psycology 085
Publi c Health Laboratory Methods 7'88
Public Service Compne68
Publ z S=e~n 0

Qa avAnilalss 10
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uan~jatlveAna ' 121
tlalv yn~ 5122

8 of Rare Metals 5'15

way 1128wayDsg 183Wray 1285
ffwayslsnrlg 1157

ailway k12
way and hway Engineering 121

±sway and N-lhway Englneering 1-24
ecent Developments in cience 14

Recent Developments in Organic Chem.
Istry 5158

Rajriiewation 2-759
rced Concrete Design 1-58

Report ting 190
Report Writing E88
Research 5i98
Research Conferences in Physical Chem.

istry 51gg1
Reserch Conferences in Organic Chem-

Re rc Conferences 1091
es in Electrochemistry 875

Research in lectricity and Magnetism
8176

Reesearch in Electroches 81
Research In Indsra Physics 72
Research in Mathematical Physics 8-70
Research Problems 5190
Rigid Dynamis M78
Rigid Mech nics 824
Roads and Pavements 1'30
Rubber 10,77

SaiayDesign 1'83
S t gineen 1'77

San Science and Public Health 756
SaiayScience and Public Health GS73

Sees and Investments Ec38
SeetdTopics in Oanic Chemistry 8,59

Shades and Shadows Id
Construction 131

ShpConstruction 13*82
8 Construction 1-88
Ship Drawing 1841
Ship Drawing 13,42
Ship Drawing 13,43
Shipyard Practice 1314

ule and Management 1316

Sound 840
Sound and Music G865
Spanish L81
Special Composition E15
Special Methods and Instruments 5'40
Spherical Trigonometry 1-11
Starch and Cellulose 1 73
Statistics EcO5
Statistical Mechanics M69
Steam and Hydraulic Laboratory 2'65
Steam Turbine Engineering 2-753
Stcam Turbines 1360
StraeBatrs 6129

ural e 181
Structural Dei 1'54
8t a Design (Advanced) 1-55
Structura Desg 492
Strtal Dra ' 490
Structures jAdvanded) 1,56Structue 1-56
Structures 1,41
Structures 1,45

Structures 1149
Structures 1*50
Structures 1,51
Structures Design 1*52
Structure Stationary 1-44

Sub-At mc Chemistry 576
Sulphur Acid 1070
Surveying and Plotting 1,0
Surveyg and Plotting 1*001
Surveying Instruments 1,01
Surveying 1,02
Surveyn 1108
Surveyng, Underground 1'04
Sureig Plans 1-07
Surveyi, Geod. and Topo. 1'08
Surveying Geodetic 1O9
Surveyi n Hydx ffhic 1-60
Synthetic Method Org. Chemistry 8-87
Technical Electrical Measurements 60
Technology of fishry Products 7,87
Testing o Highway terials 231
Testing Maeia Lboratory 2v51
Testing aterials Laboratory 2852
Test a dais Laboratory 286
Testing Materials Laboratory 2-87
Testing Materials Laboratory (Concrete)

2358
Testing of Oils 5'86

esting of Oils 5,861
Tetie Engineering 2,69

Textiles and Dyeing 10'78
Theoretical Aeronautics M48

Teoretical Blogy 7103
Theoretical Physics 8231
Theoretical Physics 8232
Theoretical Physics 81338
Theories and Applications of Catalysis 5'00

heory of Design 480
Theory of Elasticity 27510
Theory of Elasticity 2,271
Theory of Elasticity 2,272

eory Explosives 5l8c
Teory ofFunctions MM6

eory o the Gyroscope M57
Theory of Heat 8'15
Theory of Light 8186
Theory of Probability and Method of Least

Squares M26
Theory of Relativity and Gravitation M70
Theory of Sound M66
Theory of Warship Design 1311
Theory of Warship Design 13-12
Thermochemistry and Chemical Equilibrium

5*68
Thermal Research 8.77
Thermodynamics MOS
Thermodynamics I 581
Thermodynamics 115'782
Thermodynamics and Chemistry 5'63
Thesis 5'95
Thesis Reports 5'96
Thesi Reports and Memoire 10,15
Valuation of Oil Lands and the Construe-

tion of Oil 12*441
Vector Analysi MOOVise and Benc 286
Vise and Bench Work 287
Vise and Bench Work 2:871
Viso. Benc2 and Machine Tool Work 2-95
Visa Benc, Machine Tool Work 2951
Vital Statistics 7-8

Warhip Desn 1321
;ign18'22
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ALPHABETICAL LIST

Water Supplie51
Water S y and astes Disposal 512

78 WIn Theory 8 7
78 ~ Zoology, Invertebrate 7,05

78



REQUIRED PREPARATION FOR SUBJECTS OF
INSTRUCTION

Subjects of Instruton presented as pre-
=tory o at fo dent1 atudles. A

, ted o ects noted
=4a1ford aon to sbects printed im- SubJects depmnding upon the subjects

tely to the right of these sub et. In noted fu She colunmn at the lft.
caswhere the figus to the htare in
I .lcs the&tdy may be taken at th som
time with preparatory subject.

CIVIL ENGINEERNG
V'0 Surveying and Plotting........... 107 Plane Surve 1'10 Astronomy; 1-19

Ma Reading anft og al
120Railway Fiedwor 11 Railwayan

Ilhwa EnBgineering.
1'08 Surveying...... ............. 1O Underground Surveying; 12'88 Field
1'07 Plane Surveying .................. Geodetic and Topographic Surveying;

P00 Railway Fieldwork;
P60 HydrogrphcSurveying.

108 Geodetic and Topqgraphic Survey-
in..g .. 1*60 Hydrograjphic Surveying.

11 hricl~rionoet..........: 1-12 Astronomy; 1,15 Navigation.1 .strnom........... .... 1'18 Geodesy.
IL,; 1edsy........... Geodetic St.vylg 1114 Geodesy.110 Rala ilwr......1*1 Railway end Hlahway Engineeing 1138

Railway Drafting; 1,4 Railway and H way
En eig.

121 Railway and Highway Engineering. 1' Drafting; 1'24 and
Highway Engneering; 180 Roads and Pave.
ments.

128 #way Draft 1*. 1 Railway Design 1-88 Highway DesaI%2 Ralway and H ih!way Engineering. 1-25 Railway BngineerIng; 118 Hig way
Transprttion 1188 Highway Design.

1'25 Railway Engineering........... tan oway Design; 127 Railway ngineer.

12 ............ Railwa yngiering; 128 Railway Design.
I dRonee g......1184 Railwa.y .Desln EnayBgineering (for r,);1' Rads nd avements. .......... 124Ralw andern(frI)

1'81 Tet of Hgw, traa
w Materials... 1182 HIghway a on.Imj 1 portation .... I1H1n........ HgDwa
................ 1 Funda ons; .49, 1'0, 1.51 Theory of

Structures.
1'41 Structures.....................1*48 Foundations 149 1150 111 Theory of

Structres; 4102 86arural Design.
1'48 ................ .. 1-49, l'0 151 Theory of Structures.
1'4 Statinry Structures.......... 148 Foundations; 1*78 Water Power Engineer-
'4A8 Theory of Structures.............'Structures .

W4 Structures. ................. 1'P8 Bridge Des Structural Design;
1'5 Structural Kip. Advanced; 1586 Struc-
t u d d 1158 Reinforced Concrete

Desgn 1-78 Water Poe Enginering.1'0 Structures..................1.58 Dtructural Design? i 7'Itructural De-
sign 1,58 Reinforced Cdoncrete Design; 1.78
Water Power noierig11 Itructures ................... 1*8 Reinforced Concrete Design.11 tldg Des .ign...............18 Structural Design, Advced; 1'50 Strut-
turee Advanced.~K5 trctre 2 Advanced.. ... P8 truc t Peslgn, Avn1

oncr esign. . uct
' A.vn'.

E ra .....................6 y cs P
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REQUIRED PREPARATION FOR SUBJECTS

CIVIL UNGINEERING (Continued)
and Hydraulic Laboratory; 2'65 [Steam and
H draulic Laboratory.

114 Hydraulics ...... ............... . ieraulic Engineering; '69 Water Power

1'8 Hydraulics ...................... 1'9 Wat Power Engineering; 1'78 Water
Power Engineering.

1'69 Water Power Engineering ....... 1'70 Water Power Engineering.
1'70 Water Power Engineering ....... 1-71 Water Power Engineering.
1'71 Water Power E .neering ......... 1-78 Water Power Enieering.
1'78 Water Power Engineering......... 1'80 Water Power Desi.
1'75 Hydraulic and Sanitary Engineering 1:79 Hydraulic and Samntary Design; 1'81 En.

ring of Water Sewage Purification.
177 Sanitary Engineering ........... NS Hydraulic and Sanitary Design: 1-81 En-

gineering of Water and Sewage Purification.
1'81 Engineering of Water and Sewage

Puriication..... ............. .88 Sanitary Design.
1'82 Water Power Design............. 1-78 Water Power Engineering.

MECHANICAL ENGINEEING
2'00 Mechanism..................... 2'01 Mechanism; 2'05 Mechanism of Machines.
2'01 Mechanism ......... ,......... ... 10, 5-11 Mechanical Engineering Drawing;

2'41 2-411 2'50 Heat Engineering.
2'02 Mechanism.................. 246 Heat Engineering.
2'08 Mechanism of Machines .......... 2-06 Design of Automatic Machinery; 2-751

Automatic Machinery.
2-10 Mechanical Engineering Drawing. . 2'11 Mechanical Engineering Drawing; 18'41

Ship Drawing.
2'11 Mechanical Engineering Drawing.. 2 41 Heat Engineering.
2'12 Machine Drawing............... 2'18 Machine Drawing; 2'702, 2'704 Machine

Design.
2-20 Applied Mechanics............... 1-85 Hydraulics; 2-21, 2-211 Applied Mechan-

ics.
2-202 Applied Mechanics............ 2212 Applied Mechanics.
2-208 Applied Mechanics .... . .. 2213 Applied Mechanics.
2'204 Applied Mechanics..... ... 2214 Applied Mechanics.
2'21 Applied Mechanics............ 140, 1'4 Theory of Structures; 1*48 Materlals-

144 Stationary Structures; 1.45 Theor
Structures V62 168, 164 Hydraulics l22,
2-221 AppAed Raechanics; 21702 Machine De.

2'211 Applied Mechanics.............. 2 i5 Applied Mechanics
2-212 Applied Mechanics,............ 2'222 Applied Mechanics.
2'218 Applied Mechanics.............2*23 Applied Mechanics.
2'214 Applied Mechanics............5504 Applied Mechanics.
2-22 Applied Mechanics............. 141 Theory of Structuresl 143 Materials; 144

Stationary Structures; 2,23, 2*281, 2*283, 2,24
Aplied Mecha'es 2,802, 2803 2'82 Materials
o ngineering; 2-51, 236. 2-37, 2'88 Testing
Materials Laboratory; 2702, 2'704 Machine
Design; 4'81 Constructive Design; 4,91 Struc-
tural Design, 8'591 Aeronautics.

2221 Applied Mechanics............... 124 Railway and Hihway E ering; 140,
1,41 Theory of Structures; t?48,3 Materials;
2-86 Test' Materials Laboratory.

2-222 Applied Mechanics............ 2'232 Applied Mechanics; 2'751 Automatic
Machinery.

2-221 Applied Mechanics............ 124 Raiway and Highway Engneerin
1,41 Theory of Structures; 148Materials
2'36 Teting Materials Laboratory.

2'222 Applied Mechanics............. 32 App.' ed Mechanics; 2'78 Automatic

2'28 Applied Mechanics............M..a. 2 nD es of Au matic Machinery 215
Dynamics of Mae nest 21762 Mechanical
Equipment of Buildings; 2*754 Fire Protection
Eni erin 21788 Locomotive Engineerig
2710 Theory of Blasti ty; 2-76 General
Enginectures; 277. 2'78 Industrial

Pla 8- 611 A ane Design; 8'61, 8'611
Airship Dekg; 8'62 Aerial Propellers; 1851

2282 Applied Mechanics...............2 n a B 8 Ordnance
Engineering; 21758 Locomotive Engineering.

175
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MECHANRCAL ENGINEERING (Continued)
2'25 Dynamics of Machines........... 2262 2-268 Mechanics of EBn nerIng; 2,782,

2'77 Internal Combustion es; 2792
2'08 Automotive Engineering.

2'262 Mechanics of Engineering......... 2,28 Advanced Mechanics and Theory of
Elasticity.

21268 Mechanics of Engineering......... 2-28 Advanced Mechanics and Theory of
Elasticty.

2*292 Ordnance Engineering ............ 208 Ordnance Engin .
2802 Materials of ngineeing........ 283 Materials and Treatment; 2'842,30 Matrias ofEngieerPhysical Metalurgy; 2150 Heat Treatment.
2'808 Materials of Engineering ........ 351 Testing aeal Laboratory; 2754

Fire Protection Engineering
2'351 Testing Materials Laboratory. 2'352 Test, Materials Laratory
2-852 TestIg Materials Laboratory. 2'88 Mat 1s and Heat Treatmnnt; 2,754

Fire Protection Engineering; 2'756 eat Treat-
ment.

286 Testing Materials Laboratory... 1'81 Testing of Highway Materials.
2'40 Heat Engineering............. 2'42 Heat Engineering; 2602 208, 204,

2'606. 2608 Engineering Laboratory.
2'41 Heat Engineering ............. 2'42, 2'4 Heat Egineering.
2'411 Heat Eninri ............... 1351 Mr.
2-42 Heat Engineering ............... 2'25 Dnaic 2 f1Machnes; 2'482 2144 2'55

Heat Engineering' 21602, 21038 2-"6& H.f(
En neeringfi boratopt; i1086 hemical

2'48 Heat Engineering .............. .. . , 2' 4Heat Engineering; 2702 achine
Desin

2'482 Heat Engineering ................ 2757 Internal Combustion Engines.
2'44 Heat Engieeri n................ 2-451 Heat iering 2-752 Mechanical

quipment of B di 2758 te Turbine
g. 2155 Hat Tran selonj 2'76

General Engineering Lectures; 2'77, 2'78 In-
dustrial Plants.

2-45 Heat Engineering .............. 2-462 Heat 'n 8 Power Plant
D gn; 2'782 or gn; 2,759 Refrg.
eration; 2'792, 2793 Automotive Engieering.

2'48 Heat Engineering ............... 2*47 Heat En 2 i Egining and
Hydraulic Larto 265 Sta an Hy.
draulic Laboratory. J 6 Power Laboratory.

2-47 Heat Engneering ................ 2-48 Heat Engln 2-66 Power Labrkory.
248 Heat Engineering ................ 2'681 Gas neLartor ow

Laboratory; 2762 Mechanic a ment
Bui '7in Sg t ine 2758
2'755 H-trasmsion08110- pi

2'80 Heat Engineering .............. 2'Heatngineering; 2'605 Engineering Lab.
2'51 Heat Engineering .............. 2'2 Heat En ne' 2-605 Engineering

Laboratory; 6 a Statiens.2'52 Heat Engineering .............. 2-758 Steam Turbine Egineering; 2'755 Heat
Transmission.

2'57 Mechanical Equipment of Buildings 2-607 Engineering Laboratory.
2-602 Engine Laboratory............... 2'61 Engine Laboratory.
2'08 Engineering Laboratory .......... 2-451 Heat Engineering; 2'61, 2'611 Engineering

Laboratory.
2'605 Engineering Laboratory .......... 2612 Enmi Laboratory.
2'608 Engineering Laboratory.........2'618 E gineering Labortory.
261 Engineering Laboratory ....... 2-62 ngineei Laboratory.
2'611 Enneering Laboratory ......... 2621 Laboratory.
2'618 En eeri Labortory ....... 2'614 Labratory.
21681 Or *ceEng .......... 21682 Or ngn ering.
2'682 Ordnance Engineering ............ 2'683 Or n .2'702 Machine Desgn................ 2'703 M
2'708 Machine Dsin ................. 2-71 M e D
2'704 Machine Design ............... 2'711 s .
2'71 Machine Desig.............. 2'72 o D ; 2'732 Engine Design.
2'72 Machine Design ............. 274 Machlie Desig (Advanced).
2'782 Engine De .i.............2.788 E n
2-7a4 Fire Protecti$on E2
2192 Automative E ........ 2 Automo
2'82 U dry.......... ............. a
28 V an Bech Work .......... .
28 Vise and Beach Work............



REQUIRD PREPARATION OP SUBJECTS 177

MECRANICAL ENGINEERING (Continued)

~6Maclne~oI~o1 . 210Mchine Tool Work.S M Work.............29 
Machine Tool Work.

S.........29 Machine Tool Work.
9 .Benchan MacineTl r 2c 7 Machine Tool Work.

896 echanical Laro........... 2-97 Machine Tool Work.

INING ENGINEERING
802 Mining Engineering..;......... 2-53 Power In Mining; 3-03 Mining Engineer.

i 8'21 Ore Dressin
08 nig...........8' Enginei.

1 I 8-08 Mining Engineering.
S. ........ 8 Ore ressing.

891 Oe .............. .8U Ore Dressing Laboratory; 8'28 Ore Dress-
in 8-24 Ore Drening.

.Ore Dressin Laboratory......... 8 Ore Dressing Advanced.
8-81 Fire Assaying................ 819 Ore Dreseing Lbortory- 3,23, 8,24 Ore

Dr 8'88 nire eAsaying, Advaned; 8'55
8'54, %5 Metallurgical Laboratory and

8341 Metallurgy. ................... 8.4 ....tall .of Iron and Steel; 8'54, 8'55
Metallu boratory and Reports; 8'59
Metallurgical ns.

8*42 Metallurgy.................. 846 Metalur lants 47 General
Metallurgy, 'vancd; 8- Metallurgical
Laboratory and Repor; 859 Metallurgical
Calculations.

8'48 Metallurgy of Iron and Steel ...... 846 Metallurgical Plant Design; 381, 8'68
Metaello~~by.

8'44 Metallurgy, General ............. 8 M4ealurgical Plant Design; 8'59 Metal-
lurgical Calculations

8'59 Metallurgical Calculations ....... ' Metallurgical Plant Design.
861 Metallography .................. 8'62 Metallography.

ARCNITECTURE
4'02 Freehand Drawing............... 4'08 Freehand Drawing; 4'06 Water Color;

4-72 Design IL
408 Freehand Drawing ... ........... 4'04 Life Class; 4'78 Design IL.
4'0 We Clan....................... 4*00 Life Class and Decorative Design.
4 Color. ................... 4'7 Dee IL
4,18 Perspectve .................. 4:14 Agged Pear tive.

4,211 Office ractice...............-1 12 ce rPe ace; 4,22 Professional Rela-
tions.

441 Architectural History ............ 4'42 Ahitectural History.
442 Achitectural History ........... 4-51 Phosophy.
'46E pa Civilisation and Art.... 4'47 European Civiliation and Art.

4'71 DsgI... .. ... .... ........ 4'72 DesInL
. 478 DesIn III.

4'8 u.. .. . Desn .............. 4'82 Cotructive Design.
491 Structural Design ............... 4'92 Structural Design.
4'92 Structural Desig ............. 1'55 Structural Deign (Advanced).

CHEMISTRY
'0e Entrance Chemistry.............5-01 Chemistry.5'01 Chemistry.................. '02 Chemistry; 7-01 General Biology; 7'02

iolog, Elements of.
8'0 Chemist.ry..................5:3 Chestry; 5'75 Atomic Structure.
608 Chemistry...................10 ualtative A alis 5.88 and Fuel

A galysis;5'841. 3 Ary
5'84 a Eniern hmsr; 5,361 Tsigo

Ol; 5 tof Road Maters; 0
Organic Ch st Electric 90
Electroobenaty friemeut of; 10'11 Problems
of the Cwhiangineer; 1-01, 12,08 Min-
eralog; 12,19 Crystallogrpy.

5-10 Qualitative Analysis ............ 61 Mnuantitative Analysis.
6,121 Quantitative Anaysis......... .512 Quantitative A*ysis; 5'20 Water

ppli Indust Analysi; 5'22
Water dupDals and Wates Disposal; 5.95,
5121 Chty f Food 5 26Fo~dAayi
& d 4

'9t~s Mb sn Chemial
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CHEMISTRY (Continued)
51h2 Quantitative Analysis ............ 881 Fire Assaying; 8a82 Fire Asa d

Metallurgical Laboratory 5' m uajttv*
Analysis; 5'19 Chemical Literature; 5'80 Proxi.
mate Technical Analysis; 581 Gas AnayIs I
5-86 Testing of Oils; 5*40 Special Method and
Instruments; 5'41 Metallogphy 1; 5142
Metallo ya 5-65, 5'65 ,6 Chemical
Principles ;688 Thermochemistry and Chemi-
cal Equilibrium; 7-29 General Biology and
Bacteriology; 10'51 Industrial Chemical Lab.

8'1a Quantitative Analysis ............ '2 Dressing Laboratoer; 5'05 Inorganic
Chemistry I; 5'06 Inorganic hemistry 11; 5'08
Preparation of Inorganic Compoun 5'14
Analytical Chemistry; 5-15 Qualitative naly-
sis of Rare Metals; 5'17 Methods of Electro-
chemical Analysish 551 Organic Chemistry 
5-561 Organic (8hemical Laboratory; 510
Research roblem.

5-81 Gas Analysis I................. 5'82 Gas Analysis II.
5'87 Chemistry of Road Materials ...... 1'32 Highwsy Transportation.
5'41 Met I.ogrpy I ................. 543 Metallography II.
5'50 Organic Chemistry .............. 5-2 5-251 Chemistr of Foods; 5'26 Food An-

alysis. Advanced; 5'7 Chemistry of Plant and
Animal Life; 5-30 Proximate Technical Analysis;
5'86 Testing of Oils; 6'6 Organic Chemical
Laboratory; 5'93 History of Chemist 720
Physiology; 7-27 Biochemistry; 7-38 In trial
Microbiology; 8-83 Electrochemistry II.

5'51 Organic Chemistry I ............ 5'251 Chemistry of Foods; 5'26 Food Analys
Advanced; 527 Chemistry of Plant and A
Life; 5'80 Proximate Technical Ana 552

nirgc Chemistry 1; 5'53 Organic emistry
II 5'55 Organic litative Analysi' 61d1

Oganic Chemical Laoratory; 5'61 drgaonic
Chemical Laboratory; 5'57 Synthetic Method
of Organic Chemistry; 5-58 Recent Develop-
ments in Organic Chemistry; 5'59a Chemistry
of Dyes; 5-59b Chemistry of Powder and
Explosives; 5'59c Determination of Chemical
Constitution for Organic Compounds, 569
Colloidal Chemistry; 5-93 History of bliem.
istry; 727 Biochemistry; 7-86 Industrial
Microbiology; 10'*1 Industrial Chemistry.

'-561 Organic Chemical Laboratory ..... 5-53 Organic Chemistry III; 5'55 Organic
Qualitative Analysis.

5-65 Chemical Principles I ............ 5 67 Chemical Principles II; 5'69 Colloidal
Chemistry' 5'34 Industrial Applic-+--- -f
Chemical Principles; 8-41 Physical
8-88 Electrochemistry II; 10'1 Industrial
Chemistry; 1031. 1034 Chemical Engineering;
10'51 Industrial Chemical Laboratory- 10'81f
Materials of Construction; 10-62 Applied
Chemical Thermodynamics' 10'94 Organsa-
tion and Methods of IndustrI Relations;
10*95 A plied Colloid Chemistry.

5-66 Chemical Principles II ........... 10'31C emcal Engineering; 10'62 App ed
Chemical Throdynamlcs; 10'9 Organiz-
tion and Methods of Industri Relations; 10'95

5'68 Thermochemistry and Chemical Aplied Colloid Chemistry.
Equilibrium..................... 10'38 Chemical Engineering.

ELCTRICAL ENGINEERING
6'00 Electrical Engineering ............ 6-01 Electrical Enineer ',11 EletrLal

En 'neig6'11 ElectrIaEgnering;60-80,
6-8, 68'2lectrical Communication; 669,
6'70,6'71a, 6'81 Electrical Engineering Labora-
tory.

6'01 Electrical Engineering ............ 602 Electrical Eni eerin 6'8 lCommunication; s '72ui,8'2 Elatricry
Communications Laboratory.



REQUIRED PREPARATION FOR SUBJECTS

kLECTRICAL ENGINEERING (Continued)
6102 Electdcal Engineering............ 6'08, 6'081, 6'181 Electrical E r 628

Telegrap and 'telephone niern; 81lec Communication; 617 . 68b
Electrical Engineerin Laborato

6'08 Electrical Engineering............ e04 6'041 8141 Electrical eerin Lab.
oratoy; 6'15 Dynamo Design; 28 Telegraph
and Telephon Engneei a;6'8 Eltrl
Communication; 6' , 6'7 Electrical Engi-
E. neei Laboratory.

'081 ElectricalEngineering..........6'28 T and Telephone Engineering;
6'84 Electia Enaw n Lbratory.6'04 Electrical Engineering.......... 6'05, 6-161 Elec'2 n erng;64 Elec.
tric Ralw1ye 6,26 Dynamo Design; B'788.
874 Elec Engeering Laboratory.

6'041 Electrical Engineering ........... 6'84 Electrical Engineering Lboto
6'05 Electrical Engineering............ 6'1, 815 61 E lectrical E n n

Electric l.anm.s Eqimn; "i2 In.i
dustrial Ap licatlon of Elcrca wr 6.22
Central Stt one.

610 Electrcal Engineering .......... .812 Electrical ; n' Enr6'11 E ering .......... 6.11 Electrical E ner Ln o
611 Electrical Engeenng............ 612 Electrical ngineer ; 6-69 Electrical

E neerL Laboratory.6~111 E1=cal Engineering .......... 6142 Ectril Engineering.
6*112 tcal Engineering...........6.75 Ekctrica Lnainaerig LabO IM
6'12 Electrical Engineering ........... 6121 Electrical Engineering; 6'75 Electrical

Engineering Laboratory.
6,121 Einle of Electrical Engineering 8.... Electrical Engineering Laboratory.
6'181 Electrical Engineering ............ 6'14 Electrical Engineering; 676b Electrical

B'i nearing Laboratory.
6'14 Electrical Engineering............ 6 -Electrical Eng . E

Engineering Laboraicry; 6 8 Electrical En-
ineering Laboratory.y

6442 Electrical Bn eering .......... 6.8. ' Electrical E'g8ine5,n Laboratory,
1 Electrical Engineering..........6152 Electrical ; Enering.6'151 Electrical Engineering.......... 65 6lectrIc a Engineering.

618 ElEctrical Engineering .......... 162 Electrical Engineering.
6-22 Central Stations...............6-28 Central Station Design.
6840 Electrical Engineering ........... 6'91 Electrical Enneerin Laboratory.
6'41 Electrical Engeering ............ 6'42 Electrical Engineering; 685, 86. 88

Electrical Engineering Laboratory; 81.0 Elc.
trici,

6'42 Electrical Engineering..........6,44lectric Trasisn and Distribution of
Energy; 685, 686. 6.88 Electrical Engineering

L abor a t o rb
8481 Electrical Engineering .......... t lectrcal Engineering Laboratory.
6,482 Electrical Engineering ..... .. 691 Electrical Engineering Laboratory.
6148 Alternating Currents end Atra

ting Current Machinery.... 6146 Alternating Current Machinery and Its
Applications; 6*87 Electrical Engineering Lab.

6,46 A th*atn Currant Machinery and oratory.
1ts APpliaons. ............. 6587 Electrical Engineering Laboratory.

6,69 Elect n Laboratory.. 616a Electrical Engineering Laboratory.
610 Electri ng Laboratory.. ,6-9 71b Electrical Engineering Laboratory.
6'71 lectria Binee Laboratory.. '72a 72b Electrical Engineerin Laboratory.672 Eectrical Einee L 78a 78b Ectrica En eerng Laboratory.6'78~~~ ElcrclEgneigLbrtr. 1 lcrclEgneg Laboratory. 
674 Electrical Egneig Laboratory.. 6:74 Electrical Enginaerlng Laboratory.
6:7 EetialEgnei4 aoaor. ~6 Elcria Eneerin Laboratory.616 Elecrical EnineeringLaboratory.. 6776 Electrical EnBr-0 Lbraoy
6:76 Electrical Engnering Laboratory.. 876b Electrical Bngin g Laboaoy
6 71 Electrical Engneering Laboratory.. 6,77 Electrical Engiern Laboratory.

6.2Electrical Engineering aboratory.. 68b Electrical Eng g Laboratory.
6*81 Electrical Engineering Laboratory.. 6-82 Electrical BE9 =g Laboratory.
6182 Electica Engieering Lboratory.. 688b( ElectricalEit.raoy
018 Electrical Engineering Laboratory.. 6,84 Electrical Eognerng Lboratory.j

BIOLOGY
7-01 Genera Biology ............... 7,08 Theoretical Biology; 7,04 CrytgioBotany; 7,05 Invertebrate Zool ogy;7.wp

sitoloify; 7105 Microscopy of Waters; 7,10

179
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BIOLOGY (Continued) Anatomy and Histology 711 Introduction-to
te 780 Infection and

Immunity; 7'8 ia ttsis
7?02 Biology, Elements of ............. 70 Microscopy of Waters; 7'81 Bacteriology,

Elements of.

;:to Anatomy and Histologyd 7 Theoretical Biolg 7'20 h iology.
717 BiochemIs try ................. 7 28 Selected Topics In Biochemsry.

7180 acteriology ................ 7108 Theoretical Biology 786 Industrial
Microbiology; 7'88 Publ ealth Laboratory
Methods; 7'50 Infection and Immunit; 7'4
Proble and Practice of Public Healt 7'64
Muni Sanitation 7-67 Plant Sanitation.

7-81 Bacteriology Elements of ....... 7182 Bacterolo Fof Water and eae
730 Infection ana Immunity ........ 708 Theoretica Biolo.' 7 ru th

Lboratr Mehos 7 UIdsra Hygiene
and Sitation.

PHYSICS
8':S Entrance Physics............. 5'01 Chemistry; 8011 Physics.

1Physics...................... 81012 Physics.
220.: q 2 *2208 Applied Mechanics; 8,018,

801 Phsic...............8'021 Physics; 8-04 Precision of Measuremeto.
8018 Physics......................... 139 8hi Static 5'29 optical Meths

Cheal Analysis; 8'40 Specal Methods and
Instruments; 8023 Physics; 816 Photography;
8'17 Geometrial tic; 1215 Peogaphy;
12'19 Crystallograp y; 1221 Optical -ystal.

8'021 Physics......................... 1 8 odetic and Topographic Surveying-
e81 Organic Chemistry I; 518 Cheica

Princeples 1; 51651, 686 Chemical Pri cipes;
5'68 ermochemistry and Chemical b-
rium 8022, 8'028 Physics.

8'022 Chemistry .................. 05 inorganic C ; 8023 Physics; 808
Color and Acoustics; -09 Physical Instru.
ments; 8'20 Electricity; 8'231, 8'282, 8'288
Theoretical Phyics.

8-028 Physics............ ............ 240 246, 2'5 Heat Engineering; 2'53 Power
;Min 2'57 Mechanical Equipment of

Buildin 600 '101, 8'11 Electrical Engineer-
ing; 638 Electric Wiring and Lighting of Build-
mgs; 6'40 '41 Electrical Engineering 6'69
Electrical ~ lneering Laboratory; 8'1, 812,
8'18 Heat easurements; 8-20 Electricity;
8'281, 8,282 8'288 Theoretical Ph lcs 8'80
Electrochemist Principles of; 88 Electric
Furnaces; 8'90 Rectrochemistry, Elements of,

8'1 Heat Measurements.............. 8-14 Heat Measurements.
8'12 Heat Measurements.............. 8-14 Heat Measurements,
8'16 Photography .................... 8-18 Physical Optics; 8-34 Microscope Theory

of Photo-micrography.
8'17 Geo trical Optics .............. 8,18 Physical Optics.
8'18 Physical Optics.................88 Optical Measurements.
8'20 E.ectrit ...................... 880 Constitution of Matter.
8,211 Electron Theory ................. 8*212 Electron Apparatus.
8-288 Theoretical Physics ............ 80 Constitution of Ma tter.
8-60 rplane Design...............59 Ae nutics 8600 Airane Desi ;

'621n8'6 A re; 8,65 Airlane Structurs,
Advance 18, Airplane Deslio (Advanced

8'601 Airplane Design................. . - a Structures. vanced; $'66 r.
plane De , Advanced.

8181 Airhp De i n.....8,611 Alirsip Design.
8*8 Aeronauticl .a.o.a.oy .... 8-64 Aeonautical Laboratory. Advanced.
8:681 Aeronautical Laboratory ........ 8,64 Aeronautical borator Advanced
ago Electrochemistry, Principles of... 8-41 Physical Materials; 8-Sblctohelsr

II.
8'82 Electrochemistry II.............. 8'83 Electrochemistry III; 8'85 Applied Elec-

trochemistry; 8.93 Colloquium.
8-88 Applied Electrochemistry ........ 8-87 Applied Electrocheiical Laboratory.



REQUIRED PREPARATION FOR SUBJECTS

CHEMICAL EGUIEERING
1021 Idustral Che ~ stry 10,22 Industrial Chemsty

1O1 In,=tra C= ::::::r: 101 AnutlCeity.
1028 c ..... Indu a 8to e tr 1051 Industrial

Chemical Laborato 10 aterials of Con-
ltructiond 10'7010 Gs a

Ceramics. 10-72 n and t 10-8
and Cellulose: 10 Petroleum' 10'7 N n
F tion; 10'77 Rub 10'78 T a

DyIng; 1079 Pain s and Vrnish; 8
Automotive Fuel Probl 10'95
bod Chemistry; 1096 a
Electrochemistry.

10'81 Chemical Engineering ........... t'82 Chemical ; 10-44 Combus-
tion 10'47 Ch Engineering Design.

Chemical nginering .......... I'8h Chemical E
18 ChemcalmEngineing..... ..... 10'41 Distillation and atio 42

10'8 Chemil Engineering ........... 10'8 Chemicalon 100 4 omus
ing; 104lon 148 Cemical

Drying;fl Ba 010-52 (4,hemical Engineer-
igLeboralory;'t6 Materials Of Conistruc-

10184 Chemical Engineering .......... 10'35 Chemical Engineering; 10'4" Combus-
tion' 10'47 Chemical Engineering Design

10'85 Chemical Engineering .......... 10'41 Distillation and Evaporation, 10'2 Dry.
ing; 10-48 Extraction; 1048 Chemical Engi-
nern Desg

10,47 Chemical Engi1neering Design .... 1048 Chemical Engineering Design.
10'48 Chemical E ..nerig.. . .... 104 Chmia Egneering Da
10 h Applied Collold Chemistry .. 10 h1 Appled Cod Chemical boratory.

GEOLOGY
12'01 Mineralogy .................... 8'05 Mining Egneering 12-02 Mineralog.
12'02 Mineraloy .................... 8'81 Fire Assayin 121 Petrograhy; '80

12-82 Geology; 33'88 Geo Fid 12'4d
Geolos, Eonomic; 12'62 Gological Seminar.

12'15 Petrography ................. 12'16 etro h, Advanced; 12-841, 12-85
Golo Survi; 12'68 Geoloy of North
Am Che j 1127 Cheica4l ogy of uro.xie.

12'16 Petrography, Advanced......2,r1 2'41 0e aan e grpy12'19 Cr ystaloA ance. 1220 Physical and Chemical Crystallography.
12'21 rysaography ....... 12'20 Physical and Chemical Crystallo
12'80 Geology.................. .12'31 Geology, 12'45 Geology of clay, Cement

and Build tone; 12'46 eoloy of I and
Soil Examination; 12'47 Efarng Geology;
12'60 ;hio 1261 dogy

12'801 Geolo.y .......... .. ....... 12811 1 3c4; 12
12'81 Geology .......... .. . .. 12-82 6 eoy 12'45 eolo of Clay, Cement

and Buildin dtone' 12'46 lo f Soil and
Soil Examinations; 1247 En n P lo

125 elg.Historical; 1 *51 Paleonology;
12,61 Hydroogy.

12'811 Geology ....................... 12'821 Ilogy.
12'82 Geology....................... 12-88 Geology Field; 12'40 Geology. Eco.

nomic; 12'4 deolo of Coal and Petroleum;
12'441 Valuation o Oil Lands and Construe.
tion of Oil Maps; 12'442 Petroleum Production;
12'45 Geology of Clay. Cement and Building
Stone; 1246 Geology of Soils and Soil Exam
nations; 12'47 E Geology; 12'61
Hydrology 12'62 o Sminar 12'68
Geology of North America; 1264 Geology of

12'8 Geol Field..............12184, 12'841 Geological Surveying.
12'84 eol calSurveying... .... 125 gIcal ying.
12'40 Geology, Economic .... ......... 12'41 Geology, Economic; 12'42 Geology, Ap-

plied Economic; 1248 Geology, Economic, Ad.
vanced.

l'12 geology. Eonomic ............ 1248 Geology, Economic, Advanced,i'50 Geology, itorical ........... 1218 Geology of North America; 12'4 Geology
of Europe.

12'51 Paleontology ... ............ 1252 Paleontology, Advanced; 12'58 Index
Fossils.

12'54 Organic Evolution.............. 12'55 Organic Evolution Advanced.
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NAVAL ARCHITECTURE AND MARINE ENGINEERING
1801 Naval Architecture............. 18'02 Naval Architecture
4 8 . ............. 18'82 Ship Construction.I Ship C.n.t.u.t.o ..... .. 18-88 Ship Construction.

1041Ship Drw ......... ... .... 18'42 Ship Drawing.
842 Shi..r.nW............... 18'43 p Drawing.

18*51 Marine . ............ 1352 M Engine Design.

DRAWING
D101 Mechanical Drawing............ 2'00, 2*02 Mechanism; 4-12 Perspective; D122.

D182 Elementary Machine Drawing.D122 Elementary Machine Drawing .... D128 Elementary Machine Drawing.D128 Elementary Machine Drawing .... 2,10 Mechanical EngineeringDai'2l,
2'14 Machine Drawin 2 '80 ,20 Forg
Ing; 2'82, 2,88, 2831 Foundry 286 287, 2871
Vise, Bench and Machine TolWork- 295,
2951 Vise, Bench and Machine:Tool Work;
2'96 Mechanical Laborato .

D182 Elementary Architectural Drawing D133 Elementary Archit ural Drawing.
D188 Elementary Architectural Drawing 4-11 Shades and Shadows; 4,211 Office Prac.

tice' 41 Design I.
D151 Elementary Freehand Drawing ... D152 Elementary Freehand Drawing.
D152 Elementary Freehand Drawing ... D158 Elementary Freehand Drawing.
D158 Elementary Freehand Drawing ... 4'02 Freehand Drawing; 4'211 OficelPractice;

.D171 Descriptive Geometry ......... 200,202 Mechanism; 4'12 Perspective; D172
Descriptive Geometry.

D172 Descriptive Geometry ........... 2-10 Mechanical Engineering Drawing; D178
Descriptive Geometry.

D178 Descriptive Geometry .......... 1'00 1'001 Surveying and Plotting: 1'01 Sur-
veymIg Instruments; 1-02, 1'03 burveyin
4'11 Shades and Shadows; 4'71 Design I; 41d
Structural Drawing; 18'41 Ship Drawing
D201, D211 Descriptive Geometry.

ECONOMICS
Bc22 Political Economy .............. Ec23 Political Economy; Ec37 Banking.
Ec20 Political Economy ............ Ec38 Securities and Investments; Ec46 Indus-

trial Relations; Ec56 Industrial Organization;
Ec65 Statistics- Ec70 Business Management.

Ec81 Political Economy .............. Ec32 Political Economy.
M82 Political Economy .............. Ec3 Political Economy.

E3 Political Economy .............. Ec46 Industrial Relations; Ec65 Statistics.
Bankn....................... Ec60 Business Law; Ec65Statistics.

0 Accounting. . . .................. Ec87 Banking: Ec38 Securities and Invest-
ments; Ec51 Cost Accounting; Ec56 Indus-
trial Organization; Ec65 Statistics.

E&57 Industrial Organization.......... Ec38 Securities and Investments; 1E70 Busi-
ness Management; Ec6O Business Law.

E70 Business Management........... Ec71 Business Management.
1071 Business Management........... Ec72 Business Management.
Ec72 Business Management ........... Ecol Cost Accounting; Ec78 Business Man-

agement.
ENGLISH AND HISTORY

El Entrance English............ 5'01 Chemistry; EHi1 English and History.
HI Entrance History............. EH11 English and History.
EHI English and History............ 446 European Civilization and Art; EH12

Engih and History.
E IS English........................ olitical Economy; EC50 Accounting;

EH21 English and History.
EH28 English and History ............ 1'90 Report Writing; Ec1 Political Economy.

LANGUAGES
LI1 German I...................... 5*19 Chemical Literature; 5'80 Proximate

Technical Analysis; L21 German.
L21 German II ..................... 8'10 Physical Literature; L81, 132, L38, L48

German.
L1 French. Elementary ............ L62 L63 French, Intermediate; L64 French,

Technical.
2 French II................. 8'10 Physics Literature; L71 French, Advanced,

French, Intermediate............71 French, Advanced.



REQUIRED PREPARATION FOR SUBJECTS

MATIEMATICS
M1 Entrance Algebra............... 5'01 Chemistry' D171, D191 Descriptive

Geometry; M11 Mathematics.
M2 Entrance Geometry, Plane....... D171 Descriptive Geometry; DIN9 Descrip-

tive Geometry (College Class); Mi1 Mathe-
matics.

M8 Geomet Solid (Entrance)....... Mil Mathematics.
M4 Plane Tronometry............. 1 1  herical Tronometry; 8'011 Physica;

M11 Mathematics ................... 2'00, 2'02 Mechanism; 8'011 Physics; 8'012
Physics* M12 Mathematics.

M12 Mathematics .................. 8-018 Piysics; MIS Mathematics.
MiS Mathematics................... 1-00, 1'001 Surveying and Plotting 1'01 Sur-

vyg Instruments, 102 Surve 2204
Applied Mechanics; W'21 Phsis m8 04l
sionof Measurements; M21, 22 athematics;
M26 Least Squares.

M21 Mathematice.. ............... i121 Railway and HIgwa nca
Chemical Principles 1 '5,86Ceia
Principles' 5-68 Thermochemistry and Chemi-
cal irium; 8-022 Physics; M22 Mathe-
matic; M28, M29, Mathematics.

M2 Mathematics................... 1'03 Surveying; 1-07 Plane Survey l'n; 1'18
Geodesy; 220 2'202 0 e chan-
ics; 2'40, 2'46 heat I r -n8 wer in
Mining; 5'74 Kinetic Theory of Gases; 6'101
Electrical Engineering' 7'58 Vital Statistics;
8591 Aeronautics; 8'80 Electrochemistry,

Prniles of'0 28, M86, M41 Mathematics;
M60 Aplicalon of Mathematics to Chemistry;
M54 Mathematical Laboratory.

M28 Mathematics................... 2'50 Heat Engineering; 6'00 6'11 6'111 Elec-
trical Engneeing; 8'21,86'22. S'88 Theoreti-
cal Physc8' 8'601 ane Design; 8'01,
8'611 Airship Design; 8' Aerial Propellers;
8'68 8'681 Aeronautical Laboratory; MSS
Mathematics.

M26 Theory of Probability and Method
of Least Squres. .. ........... 8'89 Kinetic Theory and Correlation.

85 Mathematics... ............... 6'01 Electrical Bngin
88 Mathematics................... M87 Mathematics.
87 Mathematics ................... M88 Mathematics.
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