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CALENDAR

For Academic Year 1921-22 | 1922-23 | 1923-24

Entrance Examinations at Technology

bbbt adgnloabldd B pdbo o _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
Christmas Vacation................ D]E:r‘l?g_ Dje:ﬁ.zf_ I}e:ljt_zf_

1922 1923 1024

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. . ......ovvvvviiians. April 17-19|April 19-21[April 21-23
Last Exercise, Third Term..........] Junel 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

R e ey ey June 19-24| June 18-23| June 16-21
Summer Camp Begins. ............. Aug. 1 July 31 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 ot
GENERAL INFORMATION which should be consulted in connection with this
publication,




4 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

FIRST YEAR. All Courses Except IV.

Chemistry 501, 502, 503.,.,,..,..

Descriptive Geometry D171, 172, 173
Eng]iag and History, EH11, 12, 13. ,

achine Drawing, Elem, D122, 123, . .

Mathematics M11, 12, 13

Military Science M
Physical Training PT15. .. ..,..

Physics 8011, 8012, 8:018.,. ... .. /'

Hours of exercises and preparation:

Mechanical Drawingzli) 132i 23 G

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

...... 80 — 50 80 — 50 80 — 50

..... 30— 0 30— 0 30— 0

30 — 50 30 — 50 30 — 50

..... : o 30— 0 30— 0

...... 30 — 60 30 — 60 80 — 60
...... 30— 0 P 8L i

...... 30— 0 30— 0 30— 0

10— 0 20— 0 10— 0

..... 40 — 50 40 — 50 40 — 50

400 =280+210 500=290+4210 490 =280+210

FIRST YEAR. COURSE IV. OPTION 1

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Aixchitectural Drawing, Elem, D132, 183 .. .. 0 30— 0 30— 0
Architectural History 441, ........0.0000.. 20 — 40 20 — 40 20— 40
Desclr;gtive Geom. D171, 172, 173.......... 0— 0 30— 0 30— 0
English and History EHI11, 12, 13.......... 30 — 50 30 — 50 30 — 50
Freehand Drawing D151, 152, 153....... .. 70— 0 30— 0 40— 0
iy T EAT T O S Tt b N ey 20 — 40 20 — 40 20 — 40
Mathematics M11, 12, 13. ................ 30 — 30 — 60 30 — 60

Mechanical Drawing D101, ./ [1110 11000 30— 0 e yimi i
Military Science MS21, 22, 23. ... ..., ..., 30— 0 30— 0 30 ~~ 0
Perspective 4'12, ., ... .. Vi 10 — 30 10 — 20
Physical Training PT15 20— 0 10— 0
Theory of Design 4'30. . . ................. 10 — 20 10 — 20

Hours of exercises and preparation

400 =280 +-210 500 =2604-240 490 =260+ 230

FIRST YEAR. COURSE IV. OPTION 2

Architectural Drawing, (l)i;em. D132, 133 ...,

Chemistry 501, 502, 5

Descriptive Geometry D171, 172, 173
English and History EH11, 12, 13. . ..

Mathematics M11,712, 13
Mechanical Drawin
Military Science MS21, 22, 23
Physical Training PT15, , .,

Physics 8011, 8012, 8:013.".. . ... ..

Hours of exercises and preparation:

DIOIE A R

First Term Second Term  Third Term

10 Wecks 10 Weeks 10 Weeks

; vis 30— 0 30— 0

...... 80 — 50 80 — 50 80 — 50
30— 0 30— 0 30— 0

...... 30 — 50 30 — 50 30 — 50
30 — 60 30 — 60 30 — 60

30— 0 30— 0

20— 0 10— 0

..... 40 — 50 40 — 60

490 =280+210 500 =290+210 490 =280+210

FIRST YEAR (JUNIOR GRADE). All Courses Except IV.

Chemistry 501, 502, 5:08.........,.
Descriptive Geometry D171, 172, 173

English and History EH11, 12, 13

Machine Drawing, Elementary D122, 123. ..

Mathematics M11, 12, 13
Mechanical Drawin,

Physics 8'011, 8:012, 8'013

Hours of exercises and preparation:

C 1o JE) IR RS R
Military Science MS11, 12, 18. .. ... ..
Physical Training PT15..............

First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks

Jan, 2-Mar. 17 Mar. 20-June 12 Summer
...... 80 — 50 80 — 50 80 — 50
....... 30— 0 30— 0 30— 0
..... 30 — 50 30 — 50 30 — 50
; A 30— 0 30— 0

..... 80— 60 30— 60 30— 60
..... 30~ 0 2ol 1 [l el
..... 30— 0 30— 0 80— 0
..... 10— 0 20— 0 P
...... 40 — 50 40 — 50 40 — 60

480 =280+210 500 =200+210 4B0=280-+200




COURSES OF STUDY

Civil Engineering — COURSE I
First year, Page 4. Description of Subjects of Instruction, Pages 49-130
SECOND YEAR ALL OPTIONS

First Term Second Term  Third Term
10 Weeks 10 Weeks 1?50 Weega

Applied Mechanics.220 P & A
Astronomy 1'12 N 5 30 — 30 :
Descriptive Geometry D211 60 T T,
English and History EH21, EH22, EH23.. . .. f 30 — 50 30 — 50
Geodesy 1'13 0 b 5 % 30 — 30
Graphic Statics 1'39. & o 40 — 20 3 0
Map Reading and Tn{ographicnl Draw. 1'19. .. % Vv i 30— 0
Mathematics M2, 22, 23 30 — 60 30 — 60
Mechanism 2'02 e v 0y a0
Military Science MS31, 32,33.. ............ 8 30— 0 30— 0
Physics 8'021, 8'022, 8'023 40 — 50 40 — 50
Spherical Trigonometry 1'11 s i 1 e
Surveying and Plotting 1'00 e & 30 — 60 30— 0

Hours of exercises and preparation: 600 =230+4270 B500=2304270 500 =250 4250

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic
Hydrographic Surveying 1
Plane Surveying 1'07.....,..,
Railway Fieldwork 1'20

OPTION 1. Hydraulic Engineering
OPTION 2. Transportation Engineering
First Term  Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
? 30 — 601 20 — 30 20 —.30
ectrical Engineering, Elem. of 6'41, 6'42..., 30 — 45 30 — 45 T 4
Electrical Engineering Laboratory 6'86. 20 — 30
Geology 12'301, 12'311, 12'321 40— 25
Matenals 1'43 35 o

30 — 30

0

ﬁfmlie.d Mechanics 2'21, 2:221, 2:221

Railway Drafting 1'23 ; — 0

Railway and Highway Engineering 1'21 30 — 55 30 — 30
Roads and Pavements 1'30 = Sle L do
Blructarer 140G L0 s i i
Testing Materials Laboratory 2:36 : iy ih
General Study 30— 30

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

THIRD YEAR
OPTION 8. Hydro-electric Engineering

First Term Second Term  Third Term
10 Weeks 10 Weeks

Accounting Ecb0

Applied Mechanies 2:21, 2:221, 2:221
Eﬁactrical Engineering, Elem. of 6'41, 6:42. ..
Electrical Engineering Laboratory 6'85
Geo!og'y.12'3 1, 12:311, 12:321

Hydraulics 1'62

Materials 1'43 .. .............

Political Economy Ec31, 32, 33.,

Railway and Highway Engineering 1°21. . ...
Structures 1.41 bon va 20 — 40
Tutiuﬁ Materials Laboratory 2'3 A S 7id T
General Study 30 — 30 30 — 30

Hours of exercises and preparation: 480 =210+270 480 =2204+260 480 =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

Bridge Design 1'58. ... . o00onvivaceninns 50— 0 60— 0 70— 0
Engineering and Hydraulic Lab, 2¢ 64 ....... 13 o Vi 30 — 30
Foundations 148, canaavene 10=—18 i as

Heat Engineering 2:46, 2°47,2:48. ... . ..., 80— 60 30 — 60 30 — 30
Hydraulic and Sanitary Design 1° 79 o R s e 80— 0
Hydraulic and Sanitary Eng. 1'75. veee 80 —45 30 — 50 30 — 60
Hydraulics 1'62. .. .00ineeeeziiuen.s 40 — 80 L ik

Sanitary Science nnd Public Health 7*5! . Al AR 20 ==
Structures 1°49. 40 — 80 50 — 100 30 — 60

Thesis. . . ..ocuun e 40— 0 60 — 0
General Btud i aa i e e Rl (lse o 80-— 30

Hours of exercises and preparation: 480 =200+280 480=240+240 480= 300 + 180

FOURTH YEAR
OPTION 2. (aandb) Transportation Engineering
First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
Bridge Design 1'58. .. 000 0ioeeiezzriiennes 50— 0 80— 0 70— 0
) Lhen-ustry t(l:lf Il;.u?id miatingls;&? ...... 60 — 10 o a
ngineering an ydraulic Lab, 2°64....... i o 30 —
Foundatlong-altis cieeeiies 10—18 ik 0 i 30
Heat Engineering 2046, 2°47, 248, ... .. ..., 0 — 60 30 — 60 30— 30
E; glggway']?eslgnl'mt SRR B 5 40— 0
ighway Transporta mn .......... G a 30 — 50
dratilics 1762, . ccneansrnnnnrsssies .. 40—80 o o 5 ik
i’ Railway Design 1426, . .. ... L 40— 0 40— 0
Railway Engineering 1'25. . . ' r1o Es 20 — 40 30 — 50
ailway and Highway Engineering 1 30 — 45 i i
Structures 1'40. .. .. .ovviiiaeeis 40 — 80 50 — 100 30 — 80
('h) TesLlng Highway Materials 1'3 X 0 16— 15 o N
20— 0 80— 0
30— 30 (e o

Hours of exercises and preparation:

£Za§ 480 =200+4-280 480=2504230 480=310+170
2b) 480=200+280 480=2656+215 480=310+170

FOURTH YEAR
OPTION 3. Hydro-electric Engineering
Pirst Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks

Central Stations 6:231. .. .....0ccrivransas e i 80—
Electric Transmission and Distribution of 60

Energy 644, .. ..ovoiirinnriaiiiiiann, 30 — 60 S ]
Foundations 1448, . ... .. ...iivuniiiins 10— 15 SN i o b
Heat Engineerin 246 24T, 348, viavains 30— 60 30 — 60 30— 30
Report Writing E33. . ........... s e 80 — 30 5 L
Steam and Hydrauhc Lnb 2 65 38 i v e 40 — 40
Structural Design 1'531. 50— 0 60— 0 30— 0
Structures 1'50 40 — 80 50 — 100 S
Water Power Ensmeermg 69 30 — 80 30 — 60 80 — 20
General Study. et Lhae, el e 30 — 30
Thesis, . ....ouns 3 15— 0 30— 0 60— 0

Hours of exercises and preparation: 480=205+2756 480=230+250 480 =300+180




COURSES OF STUDY 7

Mechanical Engineering — COURSE II

First Year, Page 4. Description of Subjects of Instruction, Pages 48-130

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'202. ,.,.....c000iiins o b 40 — 60
English and Hxstory EH21,22,23.......... 30— 50 30 — 50 30— 50
Forging 2'801, 2'802.......ccivivivrnnrnnns 30— 0 30— i iy
Foundry 2:82.,......00000viiiiniiiiniaa, %0 i) 60 — 0 5 3
Machine Drawing 212, . ... ..coiieeniinia & b 0 e 60— 0
Mathematics M21, 22, 28.......00000cvens 30 — 60 30— 60 30— 60
Mechanical Etc%meermg Drawing 2'10, 2'11.., 60— 0 30— 0 i o
Mechanism 2:00, 2'01.......cc0nniivinnnns 30 — 60 30 — 60 ay o
Military SCIence ME31,82,83....00000 000 80— 0 30— 0 30— 0
Pattern Making 284 .. ... . 0vnvnannnnns o .. S 50— 0
Physics 8021, 8 022 BIOAR S wrt bee 40 — 50 40 — 50 40 — 50
Surveymgloz ........................... 30— 0 o 55 A ¥

Hours of exercises and preparation: 500 =280+220

500 =280+220 500 =280+ 220

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2:212, 2:222, 2232 40 — 60 40 — 60 30— 50
Engineering Ln.boratoryu2 5‘%22 2?&3 Y b o :258 — 10 50 —_ éﬂ
. — — 0 — 30
Heat Engineering | 5,41, 243, 2:432 | 20— 10 50— 10 20— 10
Hydraulics 1'65. . ... .ccveienennns iy o 20— 40
Machine Design 2:702, 2703, ....... B3t e ¥ 30— 0 30— 0
Machine Drawing 2'13. .., . ..covivasnnraen 30— 0 % o i
Machine Tool Work 288, 200, ............ 8 il 40— 0 40— 0
Materials of Engineering 2 802, 2'808........ i e 20—20 20— 20
Mechanism of Machines 205, ............. 30 — 40 o i e i
Political Economy Ec81, 32,33............. 30— 30 30 — 30 30—30
Vise and Bench Work R 40— 0 i i i i
e e e s R A s 30— 30 30— 30 30— 30

Hours of exercises and preparation: 480 =250 4230

480 =260+220 480 =260+ 220




8 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mechanical Engineering — COURSE II — Continued
FOURTH YEAR. General Course

-First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Dynamics of Machines 2'25. .. ............ 30 — 40 A < e o
Electrical Engineering, Elem. of 6,41, 6'42. ., 30—45 30— 45 Sl
Electrical Engineering Laboratory 6'85...... .. A o i 30 — 40
Engineering Laboratory 2,61, 2'62..,....... 40 — 40 40 — 40 o AR
General Engineering Lectures 276, ..,... ., o o 10— 0
Heat Engineering 2'451, 21462, ,........... 20—30 20—20 i )
Hydraulic Engineering 1'68............... 30 — 45 i E o ¥
Industrial Plants 277, 278............... wv e 860 — 36 60 — 10
Machine Design 2°71, 272, .. .. .. cvvvnens 60— 0 60— 0 - 1y
Machine Tool Work 292, . .......000iiiien 40— 0 = a1y g L
Mechanics of Engineering 2'262, 2:263...... .. 0 20 — 30 20 — 40
Power Plant Design 268, ............. 44 ¥ e el 60— 0
Testing Materials Laboratory 2:351, 2'35 20—10 20— 20 i T
General Study. 2l it 5 0 30— 30
Thesis. ... ... £y A 120— 0
Electives *2:75. ... 40— 0 40— 0

Hours of exercises and prepartion: 480 =270+210 485=200+4195 480=360+ 120

*In the second and third terms of the fourth year an elective, or clectives, must be
taken by each student, these electives totalling at least 70 hours. The electives may be
chosen from the list offered by the Department of Mechanical Engineering, or other sub-
jects for which the student has the adequate preparation may be taken if approved by
the Department.

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

10 Weeks 10 Weeks 10 Weeks
1. Automatic Machinery 2:761............ 36 53 20 — 20 20 — 20
2. Fire Protection Engineering 2'764....... e ats 20— 20 o 4%
3. Heat Transmission 2°755.............. 7] ok 20 — 20 -4 o
4. Heat Treatment 275606, .............0-. T 40— 0 40— 0
5. Internal Combustion Engines 2:7567..... i o 20— 20 20— 20
6, Locomotive Engineering 2'7568. . ..., ... i s 40— 0 40— 0
7. Mechanical Equipment of Buildings 27562 .. Vi S 30 20— 20
8. Refrigeration 2'750................... Vil s i . 20—20
9. Steam Turbine Engineering 2'763....... - Wb 20 — 20 W5 i
10. Theory of Elaticity 2'7510. . ........... i 1 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 3'49. .. .. N e 20— 20 20— 20

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

10 Weeks 10 Weeks 10 Weeks
Applied Chemistry 65342, . ......,......... 4 Vs 20—20 or 20—20
Engineering Chemistry 65:8343. . ..., .00 00000 -0 = 20—20 or 20 — 20
Industrial Water Analysis 521............. A o 30— 0 A e
Testingof Oils 5:361.............000vueuen 5 3 36— 6 or 35— b

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

Aeronautics 8'8591. ... ..uiiieiiniiriiiians o 30 — 30 30 — 30




COURSES OF STUDY

Mechanical Engineering — COURSE II -- Continued

FOURTH YEAR
OPTION 1. Automotive Engineering

First Term Second Term
10 Weeks 10 Weeks

Automotive Engineering 2:'792, 2'703, st Lol i 20—20
Dynamics of Machines 2:25 .. 30—45 s e
Elements of Electrical Engineering, 6'41, 6'42 30— 45 30— 45
Electrical Engineering Laboratory 6'8| Vs o Sl
Engineering Laboratory 2'61, 2'62

General Engineering Lectures, 2'76

Heat Engineering 2'451, 2'452

Hydraulic Engineering 1'68

Industrial Plants 277

Machine Desxgn 2‘71. 2'74

Machine Tool Work 2

Materials and Heat Treatment 2'33

Mechanics of Engmeel ing 2°262, 2:263.

Power Plant Design 2'58

Testing Materials Laboratory 2351, 2352. ..

Gener Study

Third Term
10 Wee
60 — 20

30 — 40

20 — 10
20 — 40
60— 0
30 — 30
120— 0

2704210
480

340 4-140
480

FOURTH YEAR
OPTION 2. Engine Design

First Term Second Term
10 Weeks 10 Weeks

Dynamics of Machines 2:25 30 — 456
Elements of Electrical Engineering 6'41, 6°42. 30 — 45 30 — 45
Electm:nl Enfmeermg Laboratcnry 686 o v

Engineering Laboratory 2'61, 2:62 40 — 40
Engine Design 2'732, 2 733 AN R 40— 0
General Engineering Lcctures 2'76. A AT % 10— 0
Heat Engineering 2°451, 2452 20— 30 20 — 20
Hydraulic Engineering 1'68 30 — 40 A 0
Industrial Plants 2'77. s o 50 — 35
Machine Design 2'71, 27 60— 0 60— 0
Machine Tool Work 2'92. . . 40— 0 (5, A
Materials and Heat Treatment 2'33 A IE! i i
Mechanics of Engineering 2'202, 2'263 oy & 20 — 30
Power Plant Design 2'58 e v l g
Testing Materials Laboratory 2:351, 2'352... 20-—10 20—20
General Study o . o "

Third Term
10 Weeks

30 — 40
60 — 20

20 — 10
20 — 40
80— 0

80 — 30
120— 0

2704210 290 +100
480 480

840 + 140
480




10 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mechanical Engineering — COURSE II — Continued

FOURTH YEAR
OPTICN 8. Textile Engineering

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Dynamics of Machines 2.25............... 30— 45 O s W 5]
Elements of El: ~trical Engineering, 68'41, 642 30 — 45 30 — 45 A i
Electrical Engineering Laboratory 6'85...... .. Ve s K 30 — 40
Engineering Laboratory 2:61, 2°62.......... 40 — 40 40 — 40 i A
Fire Protection Engineering 2°764.......... 43 55 20 — 20 &l
General Engineering Lectures 2'76......... s ik 10— 0 Ao
Heat Engineering 2:451, 2452, .., .,........ 20—30 20 — 20 )
Hydraulic Engineering 1'68.,............., 30— 40 I e
Industrial Plants 277, . ...oooovviviennnn., ) ki 50 — 35 A
Machine Design 2'71, 2'72 60— 0 60— 0 i
Machine Tool Work 292, .. ,.............. 40— 0 . G o o
Mechanics of Engineering 2262, 2'263. . . ... 1] & 20— 30 20— 40
Power Plant Design 2'68. . ................ <la ol ALeth 60— 0
Testing Materials Laboratory 2:351, 2'352... 20— 10 20 — 20 L
Textile Engineering 269, . .. .............. s e o oy 80— 30
BRI BT v ) s v i e s esis ottt aaieresaal 30 — 30
WHOME. el ol {FAT e B A T A 120— 0
Hours of exercises and preparation: 270 4-210 270 4-210 340 4140
480 480 480
FOURTH YEAR
OPTION 4. Ordnance R. O.T. C.
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Dynamics of Machines 226, .., ........... 30 —45 S0 b 4
Elements of Electrical Engineering 6'41, 6'42. 30 — 45 30 — 45 A i
Electrical Engineering Laboratory 6'85.. . ... 5 as 0 5% 30 — 40
Engineering Laboratory 2'61, 2°62.......... 40 — 40 40 — 40 56 W
General Engineering Lectures 2:76......... i ot 10— 0
Heat Engineering 2'451, 2'452. .. ........., 20— 30 20—20 s L
Heat Treatment 2'756. . . .. T PR (5 G B i i 46 — 0
Hydraulic Engineering 1'68..,.............. 30—40 ik -y I i
Industrial Plants 277 ..............0000nnn A s 50 — 35
Machine Design 271, 272, .. .. ........... 60— 0 6u— 0 ‘
Machine Tool Work 292, ,............... 40— 0 - 2 i -
Mechanics of Engineering 2262, 2:263 . . .. .. ik L 20 — 30 20 —- 40
Ordnance Engi.cering 2:202, 2203, .. .. ..., re v 30— 10 50 — 20
Power Plant Design 2568 ,............, Sl 3 S i 60— 0
Testing Materials Laboratory £:351, 2:352. .. 20— 10 20—20 5 o
GEnargl BEUAY . . (s osnsie i b aisinwaienins o ary via e 30 — 30
G e TR R ST R S R R i it s 120— 0
Hours of exercises and preparation: 2704210 280 4200 350 +130
480 480 480

Students enrolled in the Ordnance unit of the Reserve Officers Training Corps will in
i;neral register for Option. Exceptions may be made in cases approved by both the

ilitary Science Department and the Mechanical Engineering Department,




COURSES OF STUDY 11

Mecharn.cal Engineering — COURSE II — Continued

ARMY ORDNANCE

This work begins with a summer session extending from July & to
September 23, inclusive. Subjects covered: Differential Equations, M72,
a course of two hundred and twenty-nine hours; Ordnance Engmcermg
2'67, this course extending through a period of two hundred and eighteen
hours.

Schedule for the academic year

First Term Second Term  Third Term

Chemical Laboratory 5:80d, 5'80e.......... 60— 0 % 3 100 — 0
Chemistry Lect. (Exploswes)s 503 5'80b,5'80c. 20 —- 30 30— 30 10 — 10
Heat Engineering 2'46, 2'47, 2'48.. . ........ 30 — 60 30 — 60 30 — 60
Ordnance Engineering 2! 681 2 ﬂSz 2683.... 40—30 30 — 50 20 — 20
Theory of Elasticity 2:271, 2'272, .. ........ 5 it 30 — 60 30 — 60
Electrical Engineering Lectures 6° 431, 6:432., 40—40 30 — 30 o 5
Electrical En, lneenng Laburatury 6 91 898 . 5 100 — 40 80 — 20
\Tachine Tou% Work 2BBL e siicas 120— 0 A7 AR Ui A
P wer Laboratary 2 66 ................... A il 2 A 40 — 40

310+210 2504-270 3104210

Officers of the Ordnance Department, United States Army, taking
Course II Ordnance School at Wa.certown Arsenzl, 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 II — Continued
ORDNANCE DESIGN, UNITED STATES NAVY

Alternating Currents and Alternating Current i

Machinery 6'54

Dynamics of Machines 225. ..., ,....
Dynamo Design (A. C.) 6826.........
Electrical Engineering Laboratory, Sp.
Interior Ballistics 2685 ..............
Machine Design 2'71................
Machine Design 272, ., .. ............
Machine Design Adv. 2'74. . .........
Mathematical Laborctory M54. .. ...

Mechanism of Machines 2'05 . .

Mechanies of Engineering 2:262, 2'263

Metallography 1361................
Me’ llography 1362, ...............
Metallurgy of Engin;gring Materials 343, , ..

Structural Design 1

Structures, Theory of 1'd5............
Theory of Elasticity 2.28......,......
Theory of the Gyroscope M57. ............

Hours of exercises and preparation: 520 =2804-260 520 =270+250 520 =330 4190

PRirst Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
..... 0 — 60 it
..... 30 — 40 it A
..... 5 5 30 — 60

i A " 100
..... o 30— 30
..... 60— 0 i b 4 By
..... A g 60— 0 o e
AAAAA 2 or ) 4 120— 0
...... A gl 20 — 40 Cor .

30 — 40 i Ty Ve 3

Lo vl 20 — 30 20 —40
..... 60 — 20 ie e it 5
..... . o 20— 0 e i

A Ry S el 40 — 80
..... ik o 60— 0 33 0y
..... 20— 40 30 — 60 5 s
..... 30 — 60 30 — 60 s ae,

wa o A i 20—40

TORPEDO DESIGN, UNITED STATES NAVY

First Term Second Term  Third Term
1 10 Weeks 10 Weeks 10 Weeks
Alternating Currents and Alternating Current

N s B T vet s by avs hi Ve bits 0 — 60 h 52

Dynamics of Machines 225..............., 30—40 e i

Dynamo Design (A. C) 6'26.............. /i . 30 — 60
Engineering Laboratory 261.............. 20— 20 &5 o y i
Engineering Laboratory 262. ............. SRS 40 — 40 e il
Engineering Laboratory 2'63. ............. AL i 1 40 — 40
Heat Engineering 2'40. . .................. 30 — 60 34, b i P
Heat Engineering 2'42. . .................. o i 30 —F0 e i
Heat Engineering 2'44. .. ................. e " e 20 — 40
Heat Treatment 27568, .. .............00.. N 80— 0 60— 0
Machine Design, Special.. ... ............. 60— 0 60 — 0 60— 0
Materials of lf:gineenng (Bhiee et Sl 20 — 40 Sl i T o
Mathematical Laboratory M54, ........... v o 20 — 40 i ik
Mechanism of Machines 205, ............, 30—40 i 43 o A
Metallography 541, .. .ooveevirininnen oy X e 704 s 40 — 20
Physical Metallurgy 2:34.................. 20— 20 20— 20 20 — 20
Theory of the Gyroscope M57. ... ......... 7 v o NG %g—dﬁg

Turbines (Special) 2'65.. .. ..........

Hours of exercises and preparation:

520 =240+-280 520 =280+220 510 =200+220




COURSES OF STUDY

Mining Engineering and Metallurgy — COURSE III

OPTION 1. Mining 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

English and History EH21 22, 23. . A 30 — 50 30 — 50
Mathematics M21, 22, 23 30 — 60 30 — 60
Mechanism 2,02, T S de 30 — 60
Military Science MS31, 32, 33 30— 0 30— 0
Mineralogy 12'01, 12'02 60 — 10 16 a
Physics 8021, 8' 022 8023 4 50 40 — 50 40 — 50
8ualltatwc Analysis 5 10 o o o5 e

uantitative Analysis 5121, 5122 ' 0 120 — 20 110 — 10

Hours of exercises and preparation: 500 =310+ 196 500 =3104190 500 =270+ 230

THIRD YEAR

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

Applied Mechanics 220, 2:21, 222 ., ,.,..,. 60 30 — 60 30 — 60
Economic Geology 12'40 &l fo T i e 50 — 60
Engineering Lnburatory 2:606 o, o il % 20 — 20
Pire Assaying 3'31 i 5 57 e
Geology 12'30 el
Geology 12'31 e T 30 — 30 ror i
Geu!o%y 12'32 iy o I b 40 — 30
ngineering 246, 247 30 — 60 0 =
Heat Engineering 2'41 0 i
Ore Dressing 3'21 « e 40 — 40
Ore Dressing Laboratory 322 o 5% 80 — 20 il e
Political Economy Ecdl, Ec32, Ec33 30 — 30 30 — 30
Stationary Structures 1'44 oy e - e 30 — 50
Testing Materials Laboratory 2'36,........ .. ] o fs 20—10

Hours of exercises and preparation: 470 =250+4-220 480 =240+240 480 =220+ 260

REQUIRED SUMMER COURSES

Surveying 1'03 240 hours
Underground Surveying 1'04 120 hours

FOURTH YEAR (For 1922-1923 only)

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

Electrical Engineering, Elem. of 6'41, 642, 30 — 45 o e
Electrical Engineering Laboratory 6 85 0 53 o s 30 — 40
Forging 2'81 y Wl hir e Cn 40— 0
%gtcal Surveying 12'34 o S0 “: s 40 — 30
Geology, Economic 12:40. . o) ; 4 8
Geology, Field 12'33, i
Metallurgical Calculations
k{ietaﬂo raphy 8 4§05 305, i %
ining Engineering 45 0
Ore Dressing 3'21 S5 il 40 — 30
Ore Dressing Laboratory 3'22 e 80 — 10
Power in Mining 2'53 JIaTL

&
30— 30 30
Hours of exercises and preparation: 480 =240+4240 480 =315+165 480 =200+ 100

85— 0
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Mining Engineering and Metallurgy — COURSE III

OPTION 1. Mining Engineering
FOURTH YEAR (Effective October 1923)

First Term  Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Elements of Electrical Engineering 6'41, 6'42,, 30— 45 30 — 45 e L
hlectr!cal Engmeennn‘ Laboratory 6'85...... .. A0 X e 30 — 40
I‘or T L A e R O S O G B e L o e 30— 0

ology 1233 ............ 40 — 20 s o 5
deruu]tca 3 2 e S S o G e e Vid 30 — 50
Metallurgical Laboratory 3'42 . 40—35 L i
Metallurgy 3'412, 343, ...... . 60—30 60 — 25 it 4
Mining nmneenng 3:01, 3*0 . 70—50 90 — 90 80 — 70
General Study .. .......... B3 .. 30—30 30 — 30 30 — 30
ThesiS. .+ »oaens N RO e e R N 5 e i iR 170

Hours of exercises and preparation: 2704-210 2404240 340 + 140
480 480 480




COURSES OF STUDY 15

Mining Engineering and Metallurgy — COURSE III

OPTION 2. Me allurgy
First Year, Page 4. Description of Subjects of Instruction, Pages 49-130

SECOND YEAR

Same as for Option 1

REQUIRED SUMMER COURSES

Machine Drawing 2'14, 46 — 0
Surveying 1'001, 60 — 16

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'20, 2'21, 2'22......... 30—60 30 — 60 30 — 60
Electrochemistry 880..........00000000004 e i3 o i 50 --40
Engineering Laboratory 2606..... . ... .. (R fas L 20—10
Fire Assaying 3'81.......00000viviennes 5t o7 o (o
Gas Analysis 581.......,.,.. A o S L Ve, 20—-10
Heat Engineering 2'46, 2'47. ., ... ......... 30 — 60 44 id.
Heat Engineering 2'41.................... . . c N
Heat Measurements 8'12.,..,......,.. o 50 40 — 20
Metallography 3'61, 3'62. .. ok o 80 — 20
Ore Dressing 3'23............ s 0 40 — 40
Political Economy Fc31, 82,33.... 30 — 30 30 — 30
Stationary Structures 1'44. .., . 2 30 — 50
Testing Materials Laboratory 2' 36" o i o 20— 10
Thermochemistry and Chemical Equilibrium

BN, b a v e diasnsaavins 00 =80 o % pIAN e

*General Study........... e fa T s s R i s s = 30 — 30

Hours of exercises and preparation; 480 =240+4-240 480 =250+230 480 =230+ 250

FOURTH YEAR (For 1922-1923 Only)

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Electrical Engineering, Elem. of 6'41, 6'42... 30 —45 30 -— 456 e A
Electrical Enfmeenng Laborator_f 6'86... ... a6 55 G s 30 — 40
Engineering nboratury RO0B S e ey ) 5 % 20— 10
Foundry 2'831. PR S 4[)—83 A 14 i
0,243, ...... vivees 80— — bre G
Heat Engincering. Lz 41, 2480 0L 00 20 — 10 20 — 10 el
Metallurgical Calculations 8'69............ 20—20 o b e b
Metallography 3'61, 362, .....o00ovvnnnnn. 80— 20 A s oS
Ore Dressin (Lccturc and Laborntory) 3:93., .. i 45 —_ 10 57 i
Stationary Structures I'4d............. O K Cir . 30 — 50
Thermochemistry and Ch, hqull 6568....... U 4 5 30 — 60
T A e R e SRR (A R A 25— 10 80 — 00 — 30
*General Studg o OO DO G AT Y e T 30 — 30 30 — 30 30— 30
*Professional ptlon ................... NWE NG Vit 40 — 40 16 — 15

Hours of exercises and preparation: 470 =2754-1956 470=275+4106 480 =245+ 235

* For Professional Cption the choice lies between Fconomic Geology 12 40 (40—-10]
or Machine Tool Work 288 (40 — 0) and Vise and Bench Work 2'86 (40 — 0) or Metal-
lurgical Plants 3'56 (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
R. O, T, C, students are expected to take 3'56,
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Mining Engineering and Metallurgy — COURSE III

OPTION 2. Metallurgy
FOURTH YEAR (Effective October 1923)

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Elements of Electrical lmgmeermg G'41, 6:42, 30— 45 30— 45 Yl e
Electrical Engineering Laboratory 6'85... ... e 00 30 — 40
Forging 2'81. .. A 30— 0
Foundry 2'831. 40— 0 M i 5 (i
Hydraulics 164 Ty B 30 — 50
MELJ]IUTE]L‘H} %calculatlond\?' 159 d)a et L 20— 20
opper and Lea 4 i —_ % JER N
Metallurgy \ (Iron and Steel) 3'45......... 35 — 50
or
(Copper and Lead) 3'41....... $0 — 60
(Iron and Steel) 3'45.......... 105 — 60 v o
Metallurgy (Gold and Silver) 342.......... i ot 110 — 25
or
(Gold and Sﬂvcr) 3 42 ........ o A 60 — 26
(Iron and Steel) 346, ........ os it 50— 0
Meta]lurgy, eneral, Zinc and Mmor Metals by
MmmgEng}hééﬁh:g'é'd.;.'.'.'fIfZIZI:ZZIIIfZ e 30 — 80 B
General StUdy ... covvvverirrnssssssirnans 30 —3¢C 30— 30 30 — 30
Professional Option. . ...vevvrnrioneeiriann £ ] it 0 60
TRERIS so i i acasia/siarnals son sisiata vy winsmini 7.9 41e . o0 30 160
2051185 250 4230 1404340
480 480 480

OPTION 3. Geology

FOURTH YEAR
Discontinued after 1£23

First Term Second Term

10 Weeks 10 Weeks
Electrical Engineering, Elem. of 6'41, 6'42, 30 — 45 30 — 46
Electrical Engineering Laboratory 6'85 i 5 30— 40
Geological Surveying 12'34...... i ! e B
Geology, Applied Economic 12.42 \ A i o
Geology, Economic 1240, 12'41. . A . 50 — 50
Geology, Field 1283, ......... 40— 20 A i
Geology, Historical 12'60...... ¥ 40 — 30
HAranlics 118, 1\ s v s enie simrrieseiis o s dvss i o
Mining Enmneenng 303,304, . .000iv0nnss 60 —175 ) b
Ore Dressing 8'21, .0 vvvveccorrarassserses i 45 40 — 30
Ore Dressing, Laboratory IR o et e pr e 80 —10
Power in Mining 2'83. . ... cviiviiiieinninan 40 — 40 . o,
Thermochemistry and Ch. Equil. 568....... o o o o
T L e e T (R AT T T IS 14 (3 16— 0
R ATAL S e L aa s s s ate s 1a ool tore aare 30— 30 30— 30

Third Term

10 Weeks
40 — 30
20 — 20
40— 10
30— 40
30 — 60

100— 0
30 — 30

Hours of exercises and preparation: 480 =240+240 480=275+4205 480 =2_00 4-190




COURSES OF STUDY 17

Architecture — COURSE 1V
OPTION 1. Architecture
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
Applied Mechanics 2:204, 2:214, 2:224,. .. ... 30 — 50 30 — 50 30 — 50
Architectural History 4'41..,.....,...... .. 20 — 40 20 -— 40 20— 40
Diespridinir A e ST it Wo— 0 100— 0 140 — 0
English and Histery EH21,22,23. .. ..., .| 80 — 50 30 — 50 30— 50
Freehand Drawing 4'02, ., .,....... 1.1, 40— 0 40-- 0 40— 0
e U R s G 20 — 30 20— 30 o o
Military Science MS31, 32, 33, ... ... ... .. 30— 0 30— 0 30— 0
Office Practice 4:211.,,.,,.......... """ iy o 40— 0 40— 0
Shades and Shadows 4°11... .. ... ... ."" 80—1i0 ) i i 5
WELer Color 4:06: i . v\ v vrenriersrenosrnns 20— 0 20— 0 20— 0

Hours of exercises and preparation: 500 =320+180 500 =330+170 490 =350+ 140

REQUIRED SUMMER COURSE
Office Practice 4'218, 100 — 0

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2:211, 2°226............ 30 — 60 30 — 60 ) A
Applied Perspective 4'14 ., . ...,........... 20— 0 20— 0 20— 0
Architectural History 4'42, ,......... ... . . 10— 20 20— 40 20 — 30
Building Construction 4'80. ., ....... .. .. .. 20— 10 < vis o W
Constructive Design 4'81......,........... v o 1 i} 80— 0
Deelgn 72, i vees 140— 0 140— 0 160 — 0
European Civilization and Art .. 30—40 30 — 40 30 — 40
Freehand Drawing 403, . . ... ., o 40— 0 40— 0 40— 0
Political Economy Ec31, 32, 33.,...... ., . ' 30 — 30 30 — 30 30— 30

Hours of exercises and preparation: 480 =320+ 160 480 =310+170 480 =380+ 100

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Constructivi. Design 4'82. . 60— 0 40— 0 on oy
Design 4.73 . . i .. 265— 0 275— 0 330 — 0
European Civilization and Art .. 30—40 30 — 40 30 — 40
Life Class 4'04. ..........,.... 60— 0 60— 0 60— 0
Philosophy of Architecture 4'51 o 10—10 10 — 10 A v
Professional Relations 4'22, , , , | oo 10— B 10— & 10— 10

Hours of exercises and preparation: 480 =‘E-1 65 480=4254 55 480=430+4 50




18 MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Architecture — COURSE IV

OPTION 2. Architectural Engineering*
First Year, Page 4. Description of Subjects of Instruction, Pages 49-130

SECOND YEAR

First Term

10 Weeks
Applied Mechanics 2'20,....... TR L ] i
Architectural History 4'41........... . 20—40
Design 4'TL. . .o 0ovazaviaveeisias . 100— 0
English and History EH21, 22, 23. . 30 — 50
Mathematics M21, 22,23, ...... . 30—60
Military Science MS31, 32, 33. . . 30— 0
Perspective 4°12. . . ......... £ i
Physics 8'021,8022. .......,.. . 40—50
Shades and Shadows 4'11......... e. 30—10

Second Term Third Term

10 Weeks 10 Weeks
v va 30 — 60
20 —40 20 —-40
100— 0 140— 0
30 — b0 30 — 560
30 — 60 30 — 60
30— 0 30— 0
10 — 30 os s

40 — 50 e o

Hours of exercises and preparation: 480 =280+210

400 =260+4-230 490 =280+210

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2'215, 2225, 2'235 . 30-—60 30 — 60 30 — 60
Architectural History 4'42. ... 10 — 20 20 — 40 20 — 30
Building Construction 4'80 20— 10 i i iy Ta
Color and Acoustics 8'08......... 10—10 Rir R S8
Electric Wiring of Buildings 6'38. . o : 10 — 20 B AR
European Civilization and Art 4'46, 30— 40 30 — 40 30 — 40
Materials 1'43 o) . 54 A 20— 40
Office Practice 4'211....... 80— 0 Ky )i JIE LY
Political Economy Ec31, 32, 33, 30 — 30 30 — 30 30 — 30
Professional Relations 4'22 10— 5 10— &6 10— 10
Structural Design 4'01. . ‘s 96— 0 70— 0
Structural Drawing 490, 40— 15 iy ) " A
Structures 1'41........... 8 s 50 20 — 40 20 —40
Surveying 1'02. .. .ovvieneenaann veemises 90== 0 15 55 G s

Hours of exercises and preparation: 480 =200 +190

480 =245 42356 480 =230 4250

FOURTH YEAR

First Term
10 Weeks

Business and Patent Law GS4 ...
Engineering Laboratory 2'607. .. ..

30 — 40

European Civilization and Art 4'47
Foundations 1'48.......... e 10 — 156
Hydraulics 1'63. . e A 5
Mechanical Equipment of Buildings,

Steam and Heat and Ventilation 2'67 o3 b
Philosophy of Architecture 4'51...... 10 —10
Sanitary Science and Public Health 7:56. AT
Structural Design (including Concrete) 4" 166— 0
Structures 1'61. .+ 0o vveees OOk . 40—80
Testing Materials Laboratory 237, . . 30— 10

Testing Materials Laboratory (Cnnr:ret‘el) ‘238 80 — 10
b T S B S e A R A A G e ) o0t 0

Second Term  Third Term

10 Weeks 10 Weeks
i oo 30 — 30
ape 10— 0
30 —40 30— 40
20 — 40 S e
A ke 40— 40
10— 10 A i
AR 20— 0
180— 0 160 — 0
50—100 ¥ fiv}

90— 0

Hours of exercises and preparation: 480 =315+ 165

480 =200+190 480 =370+ 110

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

Architectural Engineering: *' Essentially an engineerin

course, giving fundamental and

comprehensive training in engineering and including sufficient ﬁrepnmuon in Architecture

to put the student in full sympathy with the ideals of the Arc!

to give him facility in Architectural Design."

itect but with no attempt




COURSES OF STUDY

Chemistry — COURSE V

First Year, Page 4. Description of Subjects of Instruction, Pages 49-130
SUMMER SESSION (FOLLOWING FIRST YEAR)
Qualitative Analysis 5'10, 210 — 30

SECOND YEAR

First Term Second Term Thlrd Term

10 Weeks 0 Weeks 0 Weeks

English and History EH21, 22, 23 30 — 50

Language 40 — 40
Mathematics M21, 22

Military Science MSGI 32, 33 30— 0

Physics 8.021, 8022, 8023 40 — 50

Quantatnt.we Analysis 51121, 5122, 5'13 110 — 25

(ﬂ» ons
ineralo| i in e i 70— 15
. General mlog'y .emd Bacteriology 7'20.... .. 7 = 52y 70— 15

Hours of exercises and preparation: 500 =2804-220 500=280+220 500=320+180

THIRD YEAR

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

Chemical Literature 5'19
Chemical Principles I 5'65, Lecture
Recitations,
Laboru.tury
Gas Analysis 531,
Metallography I 5 41,
Orgamc Chemistry I 5'51
{(amc Chemistry Laboratory 5'56
itical Economy Ec3l, 32, 33
S ecial Methods and Instruments 540
eneral Study

Hours of exercises and preparation: 480=2774203 480=312+168 480=317+163
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Chemistry — COURSE V — Continued

FOURTH YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Chemical Principles IT 567, Recitations..... 30— 50 o 5|

) F Laboratory 10—10 i 5 5 A
Colloidal Chemistry 569............. o XF 20—20 Wy
History of Chemistry 593............., S i on 3s 30 — 30
Industripl Chemistry 1021, 10'22, 1023, . ... 40 — 40 40 — 40 20 — 20
Inorganic Chemistry IT506, .. ..........0.. e | i 20 — 20 20 — 20
Recent Developments in Science 594 . ... .. 10— 0 10— 0 b1 (i
Research Problem 5'00.................... 160 — 20 R i
LA A e A i 150 — 20 200— O
Thesis Reports 5'06. .......oovvvvvinveenine, o o LA % 20—10
GenRraliBYRA YLl il e b e e ) o 30 — 30 55 &
2504120 270+ 130 200+ 80

Optional Subjects. . .. ..«ovvviiiseeasan 300 hours for the year

Hours of exercises and preparation: 1440 hours for the year

Students offering E ementaryand Advanced French upon entrance will iake German
as shown in the Course Scheine.

Students offering Elementary and Advanced German upon entrance will take Elemen-
tary French in the second year in place of the German appearing in the Course Schedule.
This course will include Technical French in the third period.

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, O. T. C. Students are exﬁected to take as an elective 5:59b, Chemistry of
Powder and Explosives in 1st term of the fourth year, unless they have already had the

equivalent.
OPTIONAL SUBJECTS
Chemistry of Foods 525. ............ any term 50 — 10
Food Analysis 5'26. . ... ..any term 70— 0
Optical Methods 529 ..any term 30 — 20
Teating of Oila 5'36. .........000000ss any term 30 — 0
First Term Second Term Third Term

Chem, of Powder

and Explos, 5:60b 3030
Theoret, Phys. 8'23 30—60  Theoret. Phys. 823 30—60 Theoret, Phys, 8'23 30—60
El Elec. Eng. 6'40 30—40 Heat Meas. 8'12 40—15 Heat Meas. 8'11 B80—40
Mathematics M386 30—60 Elec, Eng. Lab. 6'85 30—40 Mathematics M39 30—60
Metallurgy 3'41 40—40 Mathematics M50 30—60 Metallurtg% 3'431  20—20
Biochemistry 7'27 30—50 Mathematics M38 30—60 Metal. of Common Metals
Prox. Anal, 5:30 90—30 Metallurgy 3'42 30—30 349 20—20
Ind. Chem. Lab. Metal of Common Metals

10051 90—20 3'49 20—20
Optical Crys, 1221 50—30

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 21

Electrical Engineering — COURSE VI

Firat 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
Arplied Meachanioa B30 .....s tovuinainbinie seon e 3o 5t o 30 — 60
Electrical Enéineerin . Principles of 6:00, ... .. A s A 50 — 70
English and History EH21, 22, 23,,........ 30 — 50 30 — 50 30 — 50
1T E A L e e TR 30— 0 i R e G0
Machine Drawing 212, . ...............0.. o i3 60— 0 o1 e
Machine Tool Work 289, .......... . .. . o R 60— 0 iy o
Mathematics M21, 22,23, ., ...... ... ..., 30 — 60 30 — 60 30 — 60
Mechanical Engineering Drawing 2°10. . . . .. 60— 0 3l 53 p ..
Mechanism 2'00, 201, ... 0000nennnrnnnns, 30 — 60 30 — 60 i A
Military Science MS31,32,83..,.......... 30— 0 30— 0 30— 0
Physics 8.021, 8,022, 8023, ., ............. 40 — 50 40 — 50 40 — 50
Vise and Bench Work 287, ............... 30— 0 o i - e

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

REQUIRED SUMMER COURSE

Surveying 1'001, 80 — 18
THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanis 221, 222, .. ........... 30 — 80 30 — 50
Electrical Engineering, Principles of 6:01. . .. 40— 60 o e T
Electrical Engineering, Principles of 602, o g 40 — 60 = L
Electrical Engineering, Principles of 603 W i B 3 40 — 60
Electrical Engineering Laboratory d'70. 25— 25 1 13 ol ol
Electrical Engineering Laboratory 6'71. . il G At 50 — 40 e ey
Electrical Engineering Laboratory 6:72.. . ... .. ) o Al 50 — 40
Heat Engipeering 2'5%. BT IBR ) - 1 30 — 60 30 — 60 30 — 60
Mathematios M35,..........000000000.0.. 30 — 60 s v 0 -
Political Economy Ec31,32,33........ ... .. 30 — 30 30 — 30 30 — 30
Geperal A e e e . i 30 —30 30 — 30

ptions: 11

Applied Mechanics (Kinetics) 224 . ,......, } 30 — 50
Stationary Structures 1'd4,................ HeuRe

Hours of exercises and preparation: 480 =185+205 480 =210 +270 480 =210+270
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Electrical Engineering — COURSE VI — Continued
FOURTH YEAR

First Term Second Term Third Term
10 Weeks 10

10 Weeks Weeks
Electrical Engineering, Principles of 6:04.... 60—80 e o) ot o
Electrical Engineering, Principles of 6:05.... .. ) 60— 70 P -
Electrical Engineering, Principles of 6:06 . e in o 60 — 80
Electrical Engineering Laboratory 6'73.. 70 — 50 i i o A
Electrical Engineering Laboratory 6:74 s i 70 — 50
Engineering Laboratory 2'605 40 — 30 Ny i i A
Hydraulics 1'656 20 —40 20 — 40 i i
Thesis. ....... ol T 20— 0 180 — 0
General Study. .. .. o 2 30 — 30 30 — 30
Professional Options 30— 60 30 — 60 30 — 60

Hours of exercises and preparation: 480=220+4260 480=230+250 480=310+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
Department. ’ Sl

In third year substitute Electrical Communication I 6'30, 6:31, 6:32 forjHeat Engi-
neering 2'50, 2'561 and 2'53, but take Heat Engineering 2'50, o?tmnal in third term.

In fourth year substitute Electrical Communication II (Electron Theory 8:211 and
Electron Apparatus 8'212) for Hydraulics 1'656, and substitute Electrical Communication
Laboratory f3'33 for Engine Laboratory 2'605, Electrical Communication III 6'28 to be
taken as a professional option for three terms of fourth year. 1

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




COURSES OF STUDY 23

Electrical Engineering — COURSE VI-A (Co-operative Course)

Description of Subjects of Instruction, Pages 49-180
In preparation for this curriculum students must have successfully completed the
first year of the undergraduate Electrical Engineering course (Course VI) at the Institute,
or the equivalent.

GROUP A
SECOND YEAR
Third Term
First Term Second Term Mar, 19~
10 Weeks 10 Weeks June 23
AT M. I. T. - Both Options 14 Weeks
Applied Mechanics 2'203. ... .ovvviveninens Aetieats 40 — 80 el
English and History EH21,22............. 30 — 50 30 — 50
Machine Drawing 212, . . .....cocvviiuninn 80— 0 W o
Mathematics M21, 22. . ... .oocvvnoivnnnns 30 — 60 30 — 60
Mechanical Engineering Drawing 2'10. ... .. 60— 0 b6 e
Mechanism 2'00, 2'01 . 30—860 30 — 60
Military Science MS31, 32. .. 30— 0 30— 0
Physics 8021, 8022 40 — 50 40 — 50
AT GENERAL ELECTRIC WORKS
Option 1
Electrical Engineering, Principles of 6'101... .. s i e 20 — 40
English: Effective Writing and Sgeaking E3la .. i o an 20 — 40
Lectures on Manufacturing Metheds. .. .... as o o S 10— 0
Machine Shop Training Room, Assembling
and Inspecting. . ...coviieiiriianuriannny Daily
AT EDISON PLANTS — Option 2
Electrical Engineering, Principles of 6'101... .. .. hH & 20 — 40
Electrical Engineering Office or Maintenance 48 hours
of Line Department. ... ...ovvinnerrases per week
GROUP B
SECOND YEAR
First Term Second Term  Third Term
AT M. 1. T. 10 Weeks 10 Weeks 10 Weeks
Applied Mechanica 2°208. . ............c00ns Uy 3 40 — 80 % G
Electrical Engineering Laboratory 6'69. e ¥ 7 . 50 — 40
Electrical Enﬁi_neerin . Principles of 6'00. ... .. s Vs A 50 — 70
English and l.stu? H21, 22,23, . .0 coinnn 30 — 50 30 — 50 30 — 50
Machine Drawing 2'12.......00000iianaiin 60— 0 Ak .. i
Mathematics M21, 22,23, .........co00unn 30 — 60 30 — 60 30 — 60
Mechanical Eg&ineen’ng Drawing 2'10...... 60— 0 s o S e
Mechanism 2°00, 201, . ..o civivsiansvanns 30 — 60 30 — 60 6 1
Military Science MS31,82,83............. 30— 0 30— 0 30— 0

Physics 8'021, 8'022, 8023................ 40 — 50 40 — 50 40 — 50
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COURSE VI-A — Continued

GROUP A
THIRD YEAR
Summer Term First Term

AT M. T. — June 28- Oct. 2-

Both Optmnn Sept. J Dec. 16
Electrical E ineering, Prin,

of 6'11, 612, 6'03,....... 50— 70 40 — 60
Electrical Engmeen Lab-

oratory, 6'69, 6'75, 6'76.. 50— 40 50

A}:g)hed Mechanics' 2°218,

i1 e ) = 380 — 60

English and History EHBa 30 — 50 < i

Mathematics M23, M35, . 30 — 60 30— 60

M:htary Science MS33..... 30— 0 o NE]

Physicsa 8'023. . ........... 40 — 50 i 35

Heat Engineering 2'50, 2'51 .. i 30 — 60

Political nomy Ec3l, 32 80— 30

El:ctron Theory 8211 (Op-

1)
Genaral Study (Option 2)..

AT_GENERAL ELECTRIC
WORKS — Option 1
Elegtgtcnl Enmneenng. Prin,

Lecture.s on Manufacturing
Methods, .. ...viviusies
Armature Wmdm,g, Drafting
and Design.............

AT EDISON PLANTS —
Option 2

Electncal Engineering, Prin.

(< 430 B b R T s L

Maintenance of Lines or
Electrical Engineering

September 10-October 1 inclusive

une 3-June 24, inclusive

Vacation
'{locesa pril 19—21 inclusive

December 17-December 25, inclusive

Second Term
Dec, 26—
Mar. 17

20 — 40
20 — 40
10— 0

Third Term
Mar. 19~
June 2

40 — 60
20
30 — 50

30 — 60
30 — 30
20 — 40

44 hours per week

20-—40

48 hours per week




COURSES OF STUDY 25

COURSE VI-A — Continued
GROUP B
THIRD YEAR

Summer Term First Term Second Term  Third Term
June 26— Qct, 2- an., 2- Mar. 19~
Sept, 40 Dec. 23 Mar. 10 June 23

AT GEN"RAL ELECTRIC
WORKS — Option 1
Machine Shop  Traini
Room, Assembling and 48 hours
Inspecting.............. per week a0 ik
Armature Winding, Drafting 48 hours
and Design......, HERSVCIRS ) N per week
Foundries, Standardization,
Laboratory and Meter 48 hours
I T R A AR 12 55 e el 21 per week
Lectures on Manufacturing
LY s P 10— 0 10— 0 G a 10— 0
Electrical Engineerin éDir.
Cur, Mach, and Alt. Cur.)
6111, 6:112, 6°131. .. o
English: E31a, E31b
General Study.......

AT EDISON PLANTS—
Option 2
Electrical Engineering Offices
or Maintenance of Lines 48 hours 48 hours
Department. . .......... per week per week
Steam Generation and Elec-
trical Installations or Elec-
trical Generation, Salesand 48 hours
Supply Departments. . ... 3 B0 a%i e A 10 per week
Electrical Engineering, Prin.
of 6'111, 6'112, 6'131..... 20 — 40 20 — 40 o I 20 — 40

AT M. I. T. — Both Options

20 — 40 20 — 40 e o 20 — 40
20— 40 20 — 40 o0 oia ax o5
. o o oo 20 — 40

Applied Mechanics 2'213... .. .. L 30 — 60
Political Economy Ec31...., .. ol e ) 30 — 30
Heat Engineering 2'50..... .. ol el 5o 30 — 60
Mathematics M35......... Pl (o e 30 — 60
Electrical Engineering Lab-

oratory 8'78. .. ..., ... o o Wi e 60

o une 14-June 25 inclusive ]
Vacation ecember 24-January 1 inclusive
March 11-March 18 inclusive
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COURSE VI-A — Continued

GROUP A
FOURTH YEAR

Summer Term First Term Second Term  Third Term
June 26— Oct. 2- an, 2- Mar. 19-
Sept. 9 Dec. 23 ar 10 June 23

AT M. L T.
Electrical Engineering, Prin.
of 614, 606, ........... 60 — 80 o S0 60 — 80
Electrical Engineering Lab,

O GRS - TR R 50 Sy S 50
Heat Engineering 2'52, 30— 60 s A S o
Sr.atnonary Structures 1'44,, 30— 50

p lied Psychology....... 30 — 30
Political Economy Ec33 30— 30
Enzgxsxbesenng {ahoramry

Hydraulics 1°65. A - e SR 40 — 80
Testing Materials Lab, 2'36. .. Ve 50 83 20— 20
El:ct.ron Theory 8211 (Op-

n 1) 4ie i 51 e
General Study (Option 2).. i ) i e 30 — 30

AT GENERAL ELECTRIC

WORKS — Option 1
Electrmal Eng‘meenng, Prin.

of 6142, 6161, . ........ i W 20 — 40 x4 aa 20 — 40
Dee.xgnmg. Meter Testing

Motor Transformer an 48 hours 48 hours

Turbine Testing. . i Ve per week 3 o per week
Lectures in Manufacturmg

Methods. . ..oiuvvvinnns U v 10— 0 ol 5 10— 0
General Study . ........o... B e 20 — 40 e i 20 — 40

AT EDISON PLANTS—
Option 2
Electrical Engmecnng. Prin.
of 6'142, 6'161, ......... .e o 20— 40 F o 20—40
Steam Generatlo_n and Elec-
trical Installations or Elec- 48 hours
tncnl Generation Sales and per week
ply Department.. ., .. i 5 e as Vs it
gardlzatlon Testing and 48 hours
Reaearch ............... J FiE iy g5 per week
September 10-October 1 inclusive
Vacation { December 24-January 1, inclusive
arch 11-March 18, inclusive
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COURSE VI-A — Continued

GROUP B
FOURTH YEAR

27

Summer Term First Term

AT GENERAL ELECTRIC
WORKS — Option 1
Electrical Enmneenng. Prin,

of 6:131,
Accountmg ...............
General Study. ..., .......
Lectures on Manu.factunng

IBRHOAR (/s exitn osirg cion
Drafting, Designing, Meter

Testing, Motor, Trans-

former and Turbine Test-

AT EDISON PLANTS-—-
Option 2

Eletf:tmlzal Engineering, Prin.
LAY e st s wh b VAt laua e
Steam Generation and Elec-
trical Installations or Elec-
trical Generation Sales and
Supply Department......

AT M. I. T. — Both Options

Electrical Eng., Prin. of (Alt.
Current Mach. and Trans-
mission) 614, 6:056

Electrical Engineering Lab.
677, 6'78

Heat En%neenng 252,...,
Political Economy Ec33. .
Stationary Strvctures 1 ‘44
Engineering Lab. 2'605.. ...
Hydraulics 165, . .........
Testing Materials Lab. 2'36.
Electron Appara.tus 8212
©Option 1), . ........
General Study €0ptlun ;
General Study Option 2

June 26- Oct, 2-
Sept. 30 Dec 16

20 — 40
20 —40
10— 0

48 hours
per week

20 — 40

48 hours
per week

60 — 80

60
30 — 60
30 — 30
30— 50

40 — 20
30 — 30

December 17-December 25, inclusive

Vacation une 8-
ecess

une 24, inclusive
pril 10-21 inclusive

Second Tg_rm Third Term

Dec. Mar. 19~

Mar. 17 June 2

20 — 40

20 — 40

10— 0

48 hours

per week

20— 40

48 hours

per week
680 — 80

50

40 — 80
40— 80
20— 20
30 — 30
30 — 30
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COURSE VI-A — Continued

GROUP A
FIFTH YEAR

Summer Term First Term Second Term  Third Term
une 26— Oct. 2- an, 2- Mar. 19~
pt. 9 Dec. 23 ar, 17 June 4

AT M, I. T.— Both Options
Electrical Engineering, High
Voltage Transmission 6'05
Ela::’;gcnl Engineering Lab.
Electron Apparatus 8212
Option 1), .. 00 eevsns
Testing Materials Lab. 2'36,
Hydraulics 1'65. . .........
Engineering Lab, 2'605. .,..
Genuiul otudy (Option 2).. .
Electrical Engineering, Adv.
o e
Business Law and Org......
Graduate Courses and Re-
T e e

AT GENERAL ELECTRIC
WORKS — Option 1
Engineering and Research

ssignments at Lynn,
Schenectady or Pittsfield.
Electrical Engineering, Adv.

Lectures on Manufacturing
IMBEROAN . i /s 5+ 2o s faiale s 50005

rse
Standardization and Re-
search Laboratories. .. ...

September 10-October 1 inclusive

44 hours
per week

30— 60
10— 0

30 — 60
44 hours
per week

Vacation § December 24-January 1, inclusive

Recess April 19-21, inclusive

40 — 80
360 360

‘The prescribed course is here completed with the conferring of the Master's Degree at
Commencement Exercises of the Institute in June.
For those students of Option 1 who desire it, opportunity will be afforded to spend an
additional (optional) summer term of Engineering and Research work with the General

Electric Company.
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COURSE VI-A — Continued

GROUP B
FIFTH YEAR
Summer Term First Term Second Term  Third Term
June 25— Oct. 2- Dec. 26- Mar. 19~
Sept. 30 Dec. 16 Mar, 17 June 4
AT GENERAL ELECTRIC

WORKS — Option 1

Electricel Engineering, Prin.
i3 £ B S s 20— 40 o 's i s an it
Elcctrlcal Engineering, Adv.

R e T % ) it e 30 — 60 s s
General Study....,....... 20 —40 i A G 50 A G5
Lectures on Manuiacturing

Methods, o i s 10— 0 i 1 10— 0 A O
Motor, Transformer and
Turbine Testing........ 48 hours
per week n i g a5 -0 %
Engmeermg and Research
ssignments at Lynn, 44 hours . O
Schenectady or thtsﬁc]d e 0 e T per week v tA

AT EDISON PLANTS — Option 2
Electrical Engineering, Prin.

(A 20 — 40 5
Electrical Engineering, Adv.
T e oy s T $ie A 30 — 60 o
Standardization and Re- 44 hours e o 44 hours 5 o
search Laboratories. . .... per week e v per week A s

AT M. I. T.— Both Options
Electrical Engineering, Prin.

e L e e e R Sy 60 — 80 O S
Graduate Study and Research .. 5 360 AT N 360
Business Law and Org. P S iE s 40 — 60

I {;me 3-June 28, inclusive ¥
Vacation ccember 17-December 25, inclusive
Recess April 19-21, inclusive

The prescribed _course is here cornplctcd with the conferring of the Master's Degree at
Commencemeny 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 Lnglnccr:n't and Research Work with the General
Electric Company.
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Biology and Public Health — COURSE VII

OPTION 1. Public Health
First Year, Page 4. Description of Subjects of Instruction, Pages 49-130

SUMMER SESSION (FOLLOWING FIRST YEAR)

Qualitative Analysis 6:10, 110 — 20
Quantitative Analysis 5:'121, 110 — 20

SECOND YEAR
First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Accounting EebOu .. ,oviviienivnrsnnesnes 40 — 50 - on M i
Biology, General 7°01. . e hi 60 — 30 ol o
Botany 7°04. ., .......... L s e v s A 70 — 30
English and History EH21 L 5 30 — 50 30 — 50
Language...,,.... 30 — 30 30— 30
Mathematics M21, 30 — 60 30 — 60 A i
Military Science MS31, 30— 0 30— 0 30— 0
Organic Chemistry 560 . ... 30 — 30 oA | il
Physics 8'021, 8022, 8023 . . .. 40 — 50 40 — 50 40 — 50
Political Economy Ec22, Ec23. ... i AR A 30 — 30 30 — 30
b T R AR R SR R AR AN 50— 30

Hours of exercises and preparation; 500 =2304-270 500 =250+250 500 =280+4220

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 730, . s 80 — 50 80 — 40 e 44
Biochemistry 7:27 . 80 — 60 80 — 60 e A
Chemistry of Foods i fi e 100 — 30
Physiology 7'20. . ..... i 50 — 50 60 — 80
Sanitary Science and Pub e S W = 30 — 30
Water Supplies 520, ..., ............ 40— 10 S
General Study. . ...vvvvervirnnnrrrnnn. o T 30— 30

Hours of exercises and preparation: 480 =38104-170 480 =200 +190 480 =280+200

FOURTH YEAR (For 1922-19283)
First Term Second Term  Third Term

10 Weeks 10 Wecks 10 Weeks
Bigohemistyy M7 ) Lo i 30 — 50 LS, o o
Biological Colloquium 7'80, ‘ 10— 10 10 — 10 10—10
Industrial Hygiene 7'53 , . . e L 60 — 60 10 oo
Industrial Microbiology 73 060 — 20 il v 50 A
Infection and Immunity 7:35! 40 — 40 < e o
Microscopy of Waters 706, . wr | 'y 20—20
Municipal Sanitation 7'64 . s 8 ks 60 — el
Parasitology 7°07........... &l T Py 30— 60
Personal Hygiene 722, ., . .. ..0vvnurnnon.. 30— 30 5 A e 3
Problems and Practice in Public Health 7:54 .. .. gyad Ay 40 — 70
Public Health Laboratory Methods 7°38..... .. i 60— 20 60— 20
Theoretical Bivlogy 703, .. .0 vvvovnneiinn. 30 — 50 53 ' PR
Vital I SEatintloniT 88" v i e e e 30 — 50 L U
General Study...... A O S O T  CT o 50 i ' 30 — 30
U W e B R AT S e A AR O 60 170

Hours of exercises and preparation: 480=230-250 480=280-+4200 480 =330 +150
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Biology and Public Health — COURSE VII — Continued

OPTION 2. Industrial Biology. (*Fisheries Engineering)
First Year, Page 4. Description of Subjects of Instruction, Pages 49-130

SUMMER SESSION (FOLLOWING FIRST YEAR)

Qualitative Analysis 5'10, 110 — 20
Quantitative Analysis 6'131, 110 — 20

SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Accounting Ec50. . ., . 7 G i g 40 — 50
Biology General 7°01. 7 5 60 — 30 i o
Botany 72104 . . .o overearvie o s W e W A 70 — 30
English and History EH21, 22, 23 30 — 50 30 — 50 30 — 50
tIntroduction to Fisheries 7°16 4 4 J L 10 — 20
Mathematics M21, 22 30 — 60 30— 60 i i
Mechanism 2:02, . . 30 — 60 B o i e
Military Science MS 31, 30— 0 30— 0 30— 0
**Oceanography 740. . Bt i 30— 30 . ]
Organic Chemistry 550, . 30 — 30 o o s o
Physics 8021, 8022, 8:023. 40 — 50 40 — 50 40 — 50
Political Economy }éc22, Ec 30 — 30 30 — 30

ZOOIOGY 708, 1+ nvvveonrsens e & 50 — 30
Hours of exercises and preparation: 500 =2204280 500 =250+250 500 =270+230

THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Applied Ichthyology 7°18........... venss T0—30 90 — 50 60 — 25
Lt el 2 b B s ) 2 A O A PO =D 100 — 50 70 — 40 o5 L
Business Management Ec 70...........,.. e A e 51 30 —45
Chemistry of Foods 5:25......... (a0 v oo o At ar 100 — 40
RIS GRS TELT s Sl v st bsih e b o i s o 20 —40
eat Engineering 250, 2'51. ... ........... 30—60 30 — 60 e e
Industrial Organization Ec56, Ech7. : 30 — 60 30 — 60 i A
Lid 00 (-5 (o 108 I U S e i S S e S iy 2 e i 20 — 40
Sanitary Science and Public Health 7:56.. ... i i 30— 30
Statitios Helb o e e 30— 20 o il

Water Supplies 520, . .., vvvveveersiinasnes 40— 10 N \
Hours of exercises and preparation: 480 =2704210 480 =250+4230 480 =2604-220

FOURTH YEAR (Beginning 1922-19283)

First Term Second Term  Third Term

. . 10 Weeks 10 Weeks 10 Weeks
Biological Colloguium 7:80. ... ... .0vevvins 10 — 10 10— 10 10— 10
Business Management Ec71, 72, 73......... 30 — 60 30 — 60 20— 25
Business Law Ec60. ...................... 20 — 40 20 — 40 20— 40
Cost Accounting Ecbl.......ooviviiiiiii e 40— 170 Rt
Heat Engineering 2'451. . ........co0iinn.. 20 — 30 s S 50 i
Mtcrosco;i{ of Waters 7°08. ... ... o G o S i 20— 20
Personal Hygiene 7°22. . .........0c00000000 30 — 30 s e il i
Plant Sanitation 7687 . ... iivvia i i W% 10 — 10 i) o
Refrigeration: 276000 oidia vhalasinine s & W 4 20— 20

Technology of Fishery Products 737...... 80 — 40 80 — 40 60 — 45

heoretical Biology 7'03. ........covuviinn 80 — 50 i 35 o i
YT R e e e G T e v bb 60 170
Hours of exercises and preparation: 480 =2204-260 480 =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 f students may obtain a prep-
aration for work in other lines of Industrial Biology as applied to food production and
conservation.
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Physics — COURSE VIII
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
Applied Mechanies 2:20 ] e v i 30 — 60
English and History EH21, 22, 23 30 —- 50 30 — 50 30 — 50
Mathematics M21, 22, 23 30 — 60 30 — 60 30 — 60
Mechanism 202....... i 30 — 60 e i B i
Military Science MS31, 32, 30— 0 30— 0 30— 0
Physical Instruments 8'00. v o A T 40— 20
Physics Literature 8'10. e =5 20 — 40 20— 40
Physics 8021, 8:022, 8 023 . 40—50 40 — 50 40 — 50
Sﬂzhmhve Analyﬂs A O o) . 100 —20 fiyd ot o iy

ntitative Analysis 5121............... FER— 140 — 10

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

THIRD YEAR

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

Applied Mechanics 2211, ...........0..... 30 — 60 i i
Electrical Engineering, Elem. of 8'41, 642, . .30 —- 45 30— 45 7 ot
Electrical Engmeenug Laboratory 6 48 3] 30— 45 i oty
Electnmty ) 50 — 40 50 — 40
t Measurements 8'11 s P4 50 — 40
tlcs and Laboratory 817, o o 30— 60 60 — 30
Photogr Eh)’ﬁm ............. 60 — 30 R uly 28 o
Political Economy Ec31, 32, 33 . .. 30—30 30 — 30 30— 30
Technical Electrir:! Measurements 6:00. . | . . 30 — 45 35 (i ¢ Al
Theoretical Physus 8231, 8'232, 8233...... 30 — 60 30 — 60 30 — 60
LV P T L s e B e s SR G i o = . L 30— 30

Hours of exercises and preparation: 480 =210+270 480=200+280 480 =250-230

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Electrochemistry, l"rmclple of 8'80. .. 40—170 30 — 60 30 — 60
Mathematics M36, 37, 38 .. 30— 60 30 — 60 30 — 60
Metallography I 5° 41 o o “ v 40— 20
Organic Chemistry 550 .. 30—30 3 o ore ¥y
General Study ... .ovvrvrireeriiineriiines 30— 30 30— 30 30 — 30
130+ 180 80 -+ 150 130 4170
EITE B, o Ve Lo d e e et s e A aTaiata) vt 30 110 120
A P Sy T A Fe e RS Sy e 130 130 60
Hours of exercises and preparation; 480 480 480

*German or French, Heat Engineering, Aeronautics, Chemical Engi ineering, Industrial
Chemistry, Or nm: "‘hen'n:tr Laboratory, Advanced Mathematics, §eI‘l'u:oretlcal Physics,
Experimental .3, Optical Cryst.allng-raphy 12:21.
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General Science — COURSE IX-A

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

Summer Session (Optional)
FOLLOWING FIRST YEAR
Qualitative Analysis §:10, 110 — 20
(Students taking this course in the Summer Session will take Quantitative Analysis
§'131 in First Term of Second Year.)

SECOND YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Biology, General, and Bacteriology 7:29..... i i o o 70 — 60
Eng]igg and History EH21, 22 2§y 30 — 50 30 — 50 30 — 560
DRUARE .. . . ... .ssss 40 — 40 40 — 40 40 — 40
Mathematics M21, 22, 23, , . . 30 — 60 30 — 60 30 — 60
Military Science MS31, 32, 33. 30— 0 30— 0 30— 0
Physics 8:021, 8'022, 8023, , 140 —_— gg 40 — 50 40 — 50
10— e .a

8uulitntive Analysis 510, ... o g
uantitative Analysis 5:121. ., .. 120 — 10

Hours of exercises and preparation: 500 =280 4220 500=200+210 500 =2404-280

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Wee 10 Weeks
Astronomy GSO8 .. ...vvvvierniinnnnrrnns e - 30— 30 el s
Crystallography 1219, ... oo ovvrvnnnnrins, ik i 57 Al 20—20
L e L L R e s 50 — 40 5 ) e i
Geology TRBLL L e i sl i B o i 30— 30 5 ar
CIODIOEY TRIBR, L4 v i i T e T il . a 5 40— 20
Heat Measurements 814, .., ....,......... 40— 20 oy 5 Wi i
Organic Ckemical Laboratory 5562, ..., ... i 0 60— 0
Organic Chemistry 550 . . ..0uuaeensoons.s 30 —30 vol v ot
Organic Evolution GSB4 ., .........000. ... Ve i 30 — 30
Physical Instruments 809................. o o) e S 40— 20
Political Economy Ec31, 2,83.,........... 30 — 30 30 — 30 30— 30
Theoretical Physics 8'23, . ............... 30— 60 30 — 60 80 — 60
*Professional Elective.................0... 90 150 110
Hours of exercises and preparation: 450 480 480

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Major Professional Elective . , 20 90 90
Professional Elective and Thesi T 330 330 330
(s L e i e 30— 30 30 — 30 30 — 30

Hours of exercises and preparation: 480 480 480

*The program of elective courses should be as far as practicable, laid out at the beginning
of the junior year in consultation with the professor in charge of Course IX,
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General Engineering — COURSE IX-B
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
Applied Mechanics 220, . o.varecenrniiians 0 {121 0 b 30 — 60
Astronomy 1°12. . cou o auiiie et o & 30 — 30 P o
English and History EH21, EH22, EH23.. . . 30 — 50 30 — 50 80 — 50
Foundry 2831, ... ..covininnrrsesaniiine 40— 0 o iy iy =
Machine Drawmﬁ Db b PN LAl A0 i 30— 0 30— 0
Map Reading an Topo2g'raph1cal Draw. 1'19 .. 5 Wi i 30— 0
Mathematics M21, 22, 23, .. . .cooiiannnes 30 — 60 30 — 60 30 — 60
Mechanical Engineering Drawing 2'10. ... .. 60— 0 L e ¥ ik
Mechanism 2'02. . . ..o vveianiinnrisrasns 30 — 50 A b i A
Military Science M831,32,33............¢ 30— 0 30— 0 30— 0
Physics 8021, 8022, 8023, ......0000en . 40— 50 40 — 50 40 — 50
Spherical Trigonometry 1.11............ . 10—20 5 A R =
Surveying and Plotting 1'00. . . ...... .- £ER ST T 30 — 60 30— 0
Vise, Bench and Machine Tool Work 2:95. .. 30— 0 30— 0

Hours of exercises and preparation: 500 =2704230 500=250+4250 500 =280+220
Optjonal Summer School in Surveying, Mechanical, Electrical or Chemical Subjects

THIRD YEAR

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

Applied Mechanies 221, 222, .. .. ... .00 30 — 60 30 — o) : ,

Elestrical Engineering, Blements of 641, 642 80 — 60 30 — 60 LG
Electrical Engineering Laé:riantury 68500000 N Rl 30 — 40
Heat Engineering { 5,47’ 243, ............ 20—10 20 — 10 kg
Hydraulics 1'64. .... seetaaesuaenssyne et A tir ae i 30 — 50
Materials of Engineering 2:302, 2'303....... e A 20 — 20 20 — 20
Political Economy Ec31,82,83............. 30—30 30 — 30 30 — 30
Structures 1'40. . . v vvverrrrserisnrrrrans A A i i 40 — B0
General Study. ..o oo v rnrissiiiranies 30 — 30 AT i 4 s

OptioNB. « vvvsvnnrrsssansiiinnrressesssins 60 80 110

Hours of exercises and preparation: 480 =2304250 480 =240 +240 480 =260--220

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Enginocoring Laboratory 2'8N5 an — 20 ) 5 n
Heat Measurements 8'11. . ..o 40 -~ 20 A A o i
Mathematica® Laboratory M54, MBB i aivaes ey o] 20 —40 20 — 40
Testing Materials Laboratory 2:351, 2'352. .. 20— 10 20— 10 o 0k
Professional Option (Major) . .. coiovooeess 0 90 00
Professional Options (Minor) and Thesis..... 180 240 270
General StHAY . o v ivsansnravasrniasiia 30 — 30 30 — 30 30— 0
Hours of exercises and preparation: 480 480 450

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

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

SECOND YEAR

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

English and History EH21, 22, 23. . ..
Language. . .. §
Mathematics M21, 22, 23
Military Science MS31, 32, 33.. . .
Physics 8021, 8022, 8023’ |, . . |, 40—50  40—50  40—G50
‘Additional work in Mathematics and Electives in Science or Engincering subjects,
approved by the Department of Mathematics, may be chosen to complete the required
number of hours for the year,

THIRD YEAR

First Term Second Term  Third Term

Weeks 10 Wecks 10 Weekg

Calculus, Adv, M38, 37, 38 30 — 60 30 — 60

*Mathematical Electives. ..,..... 3 30 — 60 30 — 60

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

Theoretical Physics 8231, 8'232, 8233 | 30 — 60
'Etsnctcii\ges in Science, Engineering and General

tudies. ...,

FOURTH YEAR

Pirst Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks

Aeronautics, Theoretical M43 30 — 60 30 — 60
Least Squares and Probability M26 aia o' G o
Mathematical Laboratory M54, M55 . e 20— 40 20 — 40
Generdl Sty e 30— 30 80— 30

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 48-180

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

SECOND YEAR

First Term
10 Weeks

Met‘hamsm202
Military Science Y13 00 DY DR RO
Physics 8021, 8022, 8 B i
Problems of the Chemical Engineer 10°11,. ..
Quantitative Analysis 5121, 5122, 5'13

Second Term  Third Term

10 eeks
30 —
40 — ﬂO
30 — 60
30— 0
40 — 60
90 — 20

10 Weeks
30 — 50
40 — 60
30 — 60
30— 0
40 — 50
90 — 20

Hours of exercises and preparation: 500 =260 4240

500 =260+4-240 500 =260+ 240

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
gphed Mechanics 2'20, .. ..veriviannriaas 35 s Rr 30 — 60
Chemical Principles 1 5'651 Lecture. .. ..... 10—10 10— 10 10—10
Laboratory..... 12— 18 12—18 12—18
Recitation...... 30— 80 30— 30 30— 30
Electrical Engineering, Elemcms of 641, s T4 5 p 30 — 40
Heat Engineering 2'40, 2:47, 2'48.......... 30 — 60 30 — 60 30 — 30
Industrial Chemistry 10° 21 10°22, 10°23..... 40 — 40 40 — 40 20— 20
Organic Chemistry I 551, .. ... ...0000ers 40 — 30 40 — 30 30— 20
Organic Chemical Laboratory §:561........ 70— 0 70— 0 e o
Political Economy Ec3l, Ec32, Ec33........ 30 — 30 30— 30 30— 30

Hours of exercises and preparation: 480 =202 +218

480 =262 4218 480 =222 +258
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Chemical Engineering — COURSE X — Continued
FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2:21, 222, ., .........00 30 — 60 30 — 60 36 o
*Applied Mathematics M41............... 30 — 60 ot Gl
Chemical Engineering 10'81, 10'32, 1033, . .. 30 — 40 30 — 40 30 — 40
Electrical Engineering, Elements of 6:42,,..., 30—40 o A (o5 (5
Electrical Engineering Laboratory 6'85..... 30 — 40 A e i i
Engineering Laboratory 2'605, 2612.,...... 40-—20 20 — 10 ] 5
Poundry 283, . .\ oooesinisaniiias eI ath 30— 0 A 5 e o
*Indusirial Chemical Laboratory 10°51...... .. o 70—20 A o
Inorganic Chemistry 505, ........ A v 30 — 45 80 — 45
Machine Tool Work 207 ........000uereies A, ki) LY 30— 0
Testing Materials Laboratory 236......... .. .. e 20 —10
Thesis Report und Memoirs 1015, ...... Rt B ot 50 — 30
e | O R R S e YA o R 0 T 35— 0 13— 0
Vise, Bench and Machine Tool Work 2°95..,. .. e 30— 0 ) a
General Study. .... T Viiateas SHao Sa i 30— 30 30— 30

Hours of exercises and preparation: 480 =220+2060 480=275+205 480=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 L67
and technical German L37 as the language requireme«t in the course scheme.

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

*Forty per 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—X-A)

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Analytical Chemistry 5'14...... i i ol £ 1 60 — 15
Applied Mechanics 2:21, 222, ....... . 30—60 30 — 60 1o AN
*Applied Mathematics M41,......... . 30—860 0 T Yie -
Chemical Engineering 10'31, 10'32, 103 30 — 40 30 — 40 30 — 40
Electrical Engineering, Elements of 6'42 30 — 40 ey i sld A
Electrical Engineering Laboratory 6'85 30 — 40 i A SAL e
Engineering Laboratory 260, 2'612. 40 — 20 20— 10 g ]
Poundry 283, ....v a0seessaas 30— 0 (i i et T
*Industrial Chemical Laboratory 10 I 5 70— 20 S 3
Inorganic Chemistry BIOB s A ok 30 —45 30 — 45
Testing Materials Laboratory 2'36 s L e Lok | o) 20 — 10
Thesis Report and Memoirs 10°16 50 i 3 ah 50 — 30
Theals, ...y sevs i ST v 65— 0 90
General Study....... A O R R I ) 3 i 30— 30 30 — 30

Hours of exercises and preparation: 480 =220+4260 480 =275-205 480 =310 +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 Engineering Practice as
undergraduates may apply for permission at the end of the third year of the regular course X,
If accepted, they will substitute for the fourth year work the program shown helow:

SUMMER SESSION (Following Third Year)

Chemical Eng-im?erinf A ol e e SR el A SRR 25— 60
Industrial Chemical Laboratory 1051, .,/ ][ 111 i i e 65— 30
T A e e BB et b e Sl 30 — 30
FOURTH YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mathematics M41...,............
Agplicd Mechanies 2:211.....,.. E
Chemical Engineering I 1035, ............. 40 — 65 Schoo! of Chemical
Electrical I gineering, Elements of 6'42, . . . . 30 — 40 Engineering Practice
Inorganic Chemistry 505, ................ 30— 45

General Studies. . ,
School of Chemical
YT L e M e s s 528 528

Hours of exercise and preparation: 480 =190 + 200 528 528
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Sanitary Engineering — COURSE XI
Firat 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
Applied Mechanics 2°20. . ... covenrranrnes o o'y A T 30 — 60
Astronomy 1'12, . .0uieiiiarrrsciiiinnnnne oo R 30— 30 h i
English and History EH21, 22, 23.......... 30 — 50 30 — 50 30 — 50
Map Reading and Topographical Draw. 1'19 .. =i o 2 30— 0
Mathematics M21, 22, 23, ... ccovviinanes 30 — 60 30 — 60 30 — 60
Mechanism 202, . ....0000s O A R S R .. 30— 45 Ll i i S
Military Scieuce MS31, 82, 33. ..., .c0v0u 30— 0 30— 0 30— 0
Physics 8021, 8022, 8023......... civvains 40—50 40 — b0 40 — 50

ualitative Analysis 510, ......... Ustisinackis a0 =="10 L i "
uantitative Analysis 5121, 6121..... RS R i 50 — 10 50 — 10
Surveying and Plotting 1'00. . covvveeriene o0 i 30 — 60 30— 0

Hours of exercises and preparation: 500 =280+4220 500=240+ 260 500 =270+ 230

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 108 O IR N v+ees 100 hours
Hy:lrogmph)qﬁurveymg1'(.':0............. ....... 75 hours
Plane urv_uymgl'U? ........ A R o P L HSE 3o STy Taa 100 hours
Railroad Fieldwork 1'20. . ... .voviuiraneeaeciiinsnnansiazesesise 80 hours
THIRD YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 221, 2:221, 2'221. .. 4.0, 30— 60 20 — 30 20— 30
Bacteriology, Elements of 781, ...0000vses ) o 50 — 10 A5 il
Biology, Eler~ents of 7,02 . 30—10 O " - &
Geology 12301, 12311, 12:321 ih 180—20 40 — 25 30— 30
Industrial Water Analysis 521 B b i 30— 0 i i
Materials 1'd3. .. ... .c.counien S b i 51 S Aty s 20 —40
Organic Chemical Laboratory 5562, ..., ... .. i ated | il 60— 0
Organic Chemistry 5060, ...... 30 — 30 i i el o
Political Economy Ecil, 32, 33 coe 80—30 30 —30 30 — 30
Railway Drafting 123, ....... Lol . 60— 0O 50— 0 St
Railway and Highway Engineering 1'21. ..., 20— 40 20 —25 o iy
Roads and Pavements 1'30, ......... e A i 3 20 — 20
Structures 1'41........ Seebiaaly OO Py 20—40 20 — 40
Testing Materials Laboratory,2'36. ......00 - Sl &) i 20— 10
General Study, .. .. T Tt A R e 30—30] 30 — 80 30 — 30

Hours of exercises and preparation:] 480 =200 + 220 480 =200 4190 480 =250 + 230

FOURTH YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Bacteriology of Water and Sewage 732..... .. 3 30— 10 E G
Engineering and Hydraulic Lab. 264, ...... 35 i o i 30 — 30
Heat Engineering 2'46, 2'47, 248, . ..., . .44 30— 60 30 — 60 30 — 30
Hydraulics and Sanitary Design 1'80. ...... .. S 20— 0 60— 0
Hydraulies 1'62, .4 o voouavis e ersanre L4080 e o i A
Microscopy of Waters 7706, ...... AR il | 1 Si Al 20—20
Sanitary dcience and Public Health 7°56.. ... & s ui i 20— 0
Sanitary Engineering I'77. .00 vvivieianns 20 —40 20 —40 40 — 80
Structural Design 1'04. . oovvvnnriinseneans o S 40— 0 20— 0
Structures 1'd0, .o voveaererians veve 40—80 50-—100 ey e
Vital Statistics 708, v+ vveerosesssssennass 20—20 T S e s
Water Supply and Wastes Disposal 522.. ... d40—20 . At A :
TReRIB . « o o vssssanassssssssannnannnsrssss v i 20-- 0 100 — ¢
General Study .. ccoiviinnrisssssanannsens s o] 30 — 30 A vy

Hours of exercises and preparation: 480 =180 4300 480 =240 4240 480 =320 + 160
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Geology and Geological Engineering — COURSE XII
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 Weeka

English and History BH21, 22,23.......... 30 — 50 30 — 50 30 — 50
Mathematics M21, 22, 23", .. .., . 00! 30 — 60 30 — 60 30 — 60
MilitarySCienchSﬂl,32.33............. 30— 0 30— 0 30— 0
Mineralogy 12'01, 1202, 1202, ., ...... .. .| 60 — 10 60 — 10 60 — 20
Physics 8021, 8:022, 8023, e 40 — 50 40 — 50 40 — 50
8ualit_at1ve Analysis 5'10. . . 120 — 20 ¥ vy ) <y
uantitative Analysis 5121, ¥ 0 120 — 20 110 — 20

Hours of exercises and preparation: 500 =310 4100 500=310+100 500+-300 =200

THIRD YEAR
First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Geology 12'30, 12'31, 1232 ............... 50 — 40 30 — 30 40 — 30
Geology Economic 1240, ., ., .,..0.00nenit. e w3 e % 50 — 60
D D e s 40 — 40 40 — 40 40 — 40
Or:greasing IR PR L S S e L v 7 40 — 30 % -
Paleontology 1281, . ... 0v0vrerennenssones 80 — 40 30 — 40 s o7
Petrography 12'15 K 60 — 20 30 — 10
Political Economy Ec31, 32, 33 30 — 30 30 — 30
AR is e ot 40 — B0
90 — 10 30 — 30 0 e

Hours of exercises and preparation: 480 =290+160 480 =260-+-220 480 =230+ 250

REQUIRED SUMMER COURSES

Surveying 1'083, ... R e T e I O D L K o R e L e 240 hour
Underground Surveying 1'04...,,.......... ... 000 e eee e 120 hour

FOURTH YEAR (For 1922-1923 only)

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Applied EconomictGeology 12:42..,........ s 24 5 i 20— 20
Economic Geology 12'40, 12'41,...,....... it i 50 — 40 60 — 30
Geological Seminar 1262, .,....,.,,,...... 30 — 60 30 — 60 A i
Geological Surveying 12341, ..., ,......... i i /5 A 80 — 30
Geology, Field 1233, .......0urvmnnnniiil! 40 — 20 ke AR
Geology, Historical 12'50. ., .../ ' /""" 40 — 30 S i iR
‘Thesis and Professional Option s 260 240 240
(& o U T s s il ars s 30— 30 i

Hours of exercises and preparation: 480 =3704-110 480 =350 +130 480=400+ 80

*Professional Options may be chosen in Metallurgy, Mining, Physiography, Pale-
ontology, Advanced Mineralogy or Petrology, Geology of Coal ang Petroleum, ete,
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Geology and Geological Engineering — COURSE XII
Continued
FOURTH YEAR (Effective October 1923)

First Term Second Term  Third Term

10 Wecks 10 Weeks 10 Weeks
Applied Economic Geology 1242, .......... Fig i 20 — 20 ae y
Fcunnmlc Geology 12'41...... 60 — 30 5 ey (R
neering Geology 12°47 . % iy ve
FIE d Geology 12:33. ......... % X o i
Geological Seminar 1262, ., ...........c00en 30 — 60 &5 S
Geological Surveying 12:341 S i o A5 80 — 40
Geology of Clay, Cement and Building Stones
BBAD s iscrs v bt sc Aot e bt drw aEa e a w01 . 2 L 20— 20
Geology of Coal and Petroleum 12'44. . ..... 30— 30 iy iy = T
Historical Geology 1250, . .. vvnvvrenennens 40 — 30 ta = bk e
BVArIOEY 1201 5 fvivione v st lein s s siamnisinn aie o i s 1K 20— 20
Metallurgy 3* 41 .......................... 40 — 30 ot L 5 e
Physiography 1260, ... ..00ieerneenianns fie? s 30 — 30
Valuation of Oil Lands 12'441............. i i 20 — 20 "y i}
Geneml L L T DO AT OL T pe o 30— 30 7t 3
.................................. o 0 80 120
Profcssmual (67014 (T B S SR T C At 37 FL 7 & 110 160

Hours of exercises and preparation: 480 =2604-220 480=320+160 480=400-+80
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Naval Architecture and Marine Engineering — COURSE XIII

Description of Subjects of Instruction, Pages 49-130

First Year, Page 4,

SECOND YEAR

First Term Second Term Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2:20, . VRN A R N [T T — [y 30 — 60
English and History EH21 '99,'23 30 ~— 50 gg — 58 30 — 50
e S I
Machine Drawing 2'12, e o 60— 0 . 0
Mathematics M21, 22, 23, 30 — 60 30 — 60 30 — 60
Mechanical Engmu.nng memg '210. 60— 0 4 it a0 A

Mechanism 2:00, 2'0 30 — 60 0
Military Science MSSI 32, 33, 30— 0 30— 0
Physics 8'021, 8022, 8 02.5 40 — 50 40 — 560
Ship Construction 13'31........ 3 - w2 20 — 20
Ship Drawing 1841, .0 oo o vaasiavaianneins /i N 60— 0
Surveying Instruments 1'01. 5 O T Y y . A 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 Mechanies 2'21, 2'22, 2°281........ 30 — 60 30 — 60 30 — 60
Engineering Labomsorg 2204128 AT 5, o 40 — 20
H“"E“S‘“e"’““g{2311....'.'?. Doa0—20 = e
Machine Tool Work 2'88, 200, Bl aeird 0 40— 0 40— 0
Naval Architecture 13'01, .. v.0vv0 s . 20—30 20— 40 20 — 40
Political Economy Ec31, 32, 33..... 30 — 30 30— 30 30 — 30
Ship Construction 13'32........ e L o oy 10— 10 20 — 20
Ship Drawing 1342, .. ... c00vreisnnninans 50— 0 60— 0 70— 0
Vise and Bench Work 2'86....... veve 40— 0 o i Al i
Genaral Stadye it v v evia aloeai i i 30 — 80 30— 380 30 — 30

Hours of exercises and preparation:

480 =250 4230 480 =250+-230 480 =280+ 200

FOURTH YEAR

First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
plied Chemistry 65341, . ............ 20—20 G e i o5
ﬁctncal Engin., Elem. of 6 -ll gan.) 0] 30— 45 30 — 45 2 a0
ngineering Labormory 2'613, 2614........ 20—20 20— 20 i 0
Hydru.uhcalﬁa B AT O v NE gt £ 20 — 40 A i
Machine Tool Worle D081 i i v v i 30— 0 A i A A
Marine Engineering 13'51. v o 20 — 40 20 — 30
Marine Engf'me Design 13 52, 5 o il 40— 0 60— 0
Materials of Engineering 2:302, 2:303....... 20— 20 20— 20
Naval Architecture 13'02 30— 45 i -
Ship Construction 13'33......... 20— 20 20 — 20
Ship Drawing 13'43. 50— 0 80— 0
Shipyard Org. and Management 18055 5 o ] . ail 20—20
Steam Turbines 183:60...................., 30 — 60 o . i ile
T eatmg Malerials Laboratory 2:37. . 30—15 W .
Thesis. . . . . OO o A e S e e A " 110— 0
benera!Study.......... ................. . Vi 30— 30

Hours of exercises and preparation:

480 =270+210

480 =250+230 480=360-120
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Naval Architecture — COURSE XIII-A
Course for Naval Constructors

SENIOR YEAR

First Term Second Term  Third Term

f Weeks 10 Weeks 10 Wee

Alternating Currents and Alternating Current

Machinery 845. .. ..000ieiiiniiiiainis 30 — 60
Alternating Current Machinery and its Appli-

catio ng ............................ Ve o 30 — 60 372 3la
Business Law o A e S S S N e 55 20 — 40
Electrical Emﬂneemns%Labamtory G870 000 i i Vi ‘e 50 — 40
Internal Combustion Engines 2°767......... s h o o 20— 20
Marine Engine Design 13'55............... 50— 0 60 — 30 N Al
Marine Engineering 13'53 ................. 30— 30 % o A i
Model Making 1345, .. .o vovvvurrriaarins h K s o b 30— 0
Naval Architecture 13°01..........0ovvuunn 20 — 40 20 — 40 20 — 40
Political Economy Ec31, Ec32, Ec33........ 30—30 30 — 30 30 — 30
Shipyard Practice 13'14. ... c0vevrvvaneres 574 A A e 30 — 30
Steam Turbmea R s e e Tala v Caanta 4 s placals ol il 30 — 60 by 31"
Theory of Warship Design 13'11........... 40 — 40 40 — 40 40 — 40
Warship Design 1321, . .. .o ovvvriiienines 80— 0 80— 0 80— 0

480 =2804-200 550 =200+260 560 =320+ 240

GRADUATE YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Aeronautics 859, 860,8602 .............. 80 — 60 80 — 40 40 — 80
Business Management Ec70,.............. el 1 e % 30 — 60
Merchant Shipbuilding 13'85. . ... . .000aes o - o £,
Naval Architecture 13'02................0 0 20 — 40 e h
Rigid Dynamies M73. ... .cooveeiiiiiiieen s oo 20— 40 30 — 60
Structures Le.-tures) s EPE S TR 30 — 60 a S
Structures (Design) 1'52,......... v ot 30— 0 it "
Theory of Warship Deslgn 13:12, 5 40 — 40 40 — 40
Warship Design 13:22 i 80— 0 80— 0
4y A e e e NG e e i & i 2 15 130— 0

480=270+210 520= — 4220 &00=350+240
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Electrochemical Engineering — COURSE XIV
First Year, Page 4. Description of Subjects of Instruction, Pages 49-130
Summer Session
FOLLOWING FIRST YEAR
Qualitative Analysis 5'10, 190 — 30, Mechanism 2:02, 85 — 68

SECOND YEAR

First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
Electrical Enﬁmeenn Prmctp[oq of, 6:00.. A, 33 " 5 40 — 60
English and History EH21, 22, 23.......... 30 — 50 30 — 50 30 — 50
Languaget.................. . 40—40 40 — 40 40 — 40
Machine Tool Work 2 91, 2911 oo 20— 0 20— 0
Mathematics M21, 22, a3 | 30 — 60 30 — 60
Military Science MS:H 22, 30— 0 30— 0
Physics 8021, 8022, 8‘023. 5 38 — gg 40 — 50

Quantitative Aml‘yms 5121, 6
Vise and Bench Work 2:871'

Hours of exercises and preparation:  5600=280+220 500=280+220 490 =230+ 260

t Students credited with Elementary and Intermediate French on entrance will take
Elementary German L11, 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 T 5
Electrochemistry, Prmclplcs of B8O v i 40— 70 30 — 60 30 — 60
Electrical Eng., Prin. of 6:01, 6:02, 6:031. ... 40 — 60 40 — 60 40 — 80
Electrical Eng. Lab. 6 Il B 82 683, ,...... 30 — 30 20— 20 35— 23
Heat Engineering 2'43, 2 ' A 20—10 20 — 20
Heat Measurements 8 12 .................. o o 55 ] 30 —10

Organic Chemistry 550........0000iiiinnn 80 — 30 . o y .
Organic Chemistry Laboratory 5:562........ af i 70— 0 2a “x
Political Economy Ec31, 32, 83., .......... 30— 30 30 —_— 30 30 — 30
Testing Materials Lﬂbamtory S8 vk it s 20— 10
LT T R oS Tl M3 3 s e SR 30 — 30

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
Applied Electrochemical Labomtoty 887.. i s 70— 0O i vl
Applied Electrochemistry 8'€5............. e A 30 — 60 10 — 50
Colloguium 893........ A fis 10—10 10 —10
Electrical Engmeermg. Principles of 6 0-!1 50 — 70 - o b ot
Electrical Engineering Laboratory 6'84...... 35—25 5 o ot .
Electrochemical Laboratory 8'86........... 70— 0 o 0 i o
Electrochemistry IT 8'82. ... ......... ceess 80—60 - o are g
Industrial Chemistry 1021, 10022. . ...... .. 80—30 80 — 30 . ol
Meta]lography LYo ey fise e S 5. s 40 — 20
1 R S 5} +'s 60— 0 180— 0O
Opt;onu.l ‘Studies**,’..). . ; 80 180 160
Hotirs of exercises and preparation: 480 480 480

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

** Time varies as to exercises and preparation.

Suggested Optional Studies:

Electrochemistry 111 8:'83. Physical Mnter)ah 841,

Electrical Engineering 6'04 (in placc of 0-11) 6'05, 6'06 and Professional Options.

Chemical Engineering 10°31, 10°32,

Assaying and Metallurgy 3'32, and nthu courses in metallurgy by arrangement with
Department.

ndustrial Chemical Laboratory 10°51 (may also be taken in summer),

Hydraulics 1'65, 1'69; Proximate Technical Analysis 530; Colloidal Chemistry 5:69;
Heat Measurements 8'14.

General Study (must be taken during one
term and may be taken each term if desired) 30-—30 30— 30 30 — 30
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Engineering Administration — COURSE XV
First Year, Page 4. Description of Subjects of Instruction, Pages 49-130
OPTION 1. Civil Engineering
SECOND YEAR

First Term Second Term  Third Term

10 Weeks 10 Weeks 10 Weeks
Accounting Ee50. ... ooviviiiniiiceeiiias 40 — 50 T R e E
Applied Mechanics 2'20. .. ...........0000n e 3 i (e 30— 60
ARtretiomy 1018, .o o et e s e vrieere Hd e 30 — 30 GO o
Descrigtive Geometry D201, .......000000s 45— 0 - o & ol
English and History EH21, 22, 23.......... 30 — 50 30 — 50 30 — 50
Mathematics M21, 22,23, .....,..0000000n 30 — A0 30 — 60 30 — 60
N BARARIBN 2FOZ L o 05 iia s aiaienivimiaolaie/stiniaiara 30 — 45 it o i s
M:lltary Science MS31,32,33. . ........... 30— 0 30— 0 30— 0
Physics 8021, 8022, 8 ()23 ...... vens 40—560 40 — 50 40 — 50
Political Economy Ec22, Ec23 B A 30 — 80 30— 30
Spherical Trigonometry 1'11. 10 — 20 e )
Surveying and Plotting 1°00. 20 — 40 40 — 20

Hours of exercises and preparation: 500 =2454-255 500 =220+280 500 =230+ 270

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 108, . .. ovu vt iursrrrsrsssnessnsns 100 hours
Hydrographic SBurveying L1000 v v v e eoresene s ins oo dssm e buase i 75 hours
RN VA YA LU 5 arhze et tateinsors ot b oriia ecvis o obla s 4w chs s S e L e R B LS 100 hours
Railroad BlaldaWorle TE200 w ais i ons e i v v sin il a1 b 4l ki b ok e i 80 hours
THIRD YEAR * (See page 48)
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— 30
Banking Ec37...... 30 — 50 i s hoe 3
Business Management Ec70....... Y i At i 30 — 45
Electrical Engineering, Elements of 30 — 40 a0 RSy 5 f
Electrical Engineering Laboratory 68 a0 5 A e 20— 30
BrglishrBeE ey i A e e e oty i % 30 — 60 88 v
Heat Eng’lneenng 2'46, 2'47, 2°48. 30 — 80 30 — 60 30 — 30
Industrial Organization Ec6, Ec57. ... 30—60 30 — 60 5 iy
Matarlite B L e e b i e e e il oo £ 5 20 — 40
Railway and Hlﬁlway Engm(.cr:ng b IR 20— 40 20 — 30 s 55
Report Writing E33. .. ...coviiviivinnniae b i 30— 30 g T
Securities and Investments Ec38........... ho o e o 30 — 40
A L e v L T e He Rt o G 30— 20 v Vi
BUrnatires 12al . (351 o orai avaliats Vs late e r4 ) i o (56 40—175

Hours of exercises and preparation: 480 =1704-310 480=190+200 480 =100+ 200

FOURTH YEAR

First Term Second Term  Third Term
0 Weeks 10 Weeks 10 Weeks
Business Law EcB0. . ooviuiviiiiiiiniiinis 20 -+~ 40 20 — 40 20 — 40
Business Managemcnt EcT1, 72, 7: 2 30— 60 20 — 25
Cost Accountin| g e W 40— 70 il cech
Engineering an IIydraquc Lab, 2'64....... 4% Y o o 30— 30
Ronndations 148 i i s s 10— 156 o 36 \'h "
Hydraulic Englneenng L P I S R 1 9 - Yo 30— 60
Rl e 1L N e el uibin viniaipiare brank 40— 70 (300 e te W
Industrial Relations Ec46................. - e e e 30 — 45
Railway and Highway Engineering 1'24..... 30 — 45 "k 3 5 i
Sanitary Science and Public Health 756, s i g s 20—~ 0
Structural Design 1'564. 40— 0 20— 0
Structures 1'60.......,,... 40 — 80 50—100 i v
Testing Materials Laboratory Sl e 20— 10 5 o
A S e O AN AL i 110

Hours of exercises and preparation: 480 =1704310 480 =200+280 480 =280 4200
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Engineering Administration — COURSE XV
OPTION 2. Mechanical and Electrical Engineering
SECOND YEAR

First Term Second Termm  Third Term

10 Weeks 10 Weeks 10 Weeks
Accounting Ec50, .,........ o SR e L LR ) oty W o 40 — 50
Applied Mechanies 220, ,..,............. 1 e s oy 30 — 060
English and History EH21, 22, 23.,,....... 30— 50 30 — 50 30 — 50
Machine Drawing 212, 213, . ............. 303 el 60— 0 30— 0
Mathematics M21, 32, 28, . o oviwivnssons 30 — 60 30 — 60 30 — 60
Mechanical Engineering Drawing 2'10.,.... 60— 0 i A - s
Mechanism 2:00, 201, ,.......,. Sk ey 30 — 60 30 — 60 o v
Military Science MS31, 32, 33, ............ 30— 0 30— 0 30— 0
Physics 8'021, 8022, 8.028. . .............. 40—50 40 — 50 40 — 50
Political Economy Ec22, 23.. ..., .. cherriees 80—30 30 — 30 i (513

Hours of exercises and preparation: 500 =2504-250 500=250+250 500=230+270

REQUIRED SUMMER COURSES

Mechanical Laboratory 296, . ...........,. S on Bheaito e i e vt favarsis e 75— 0
Burveying 1001, iy il e v e bl (W oAb aia BT e IR . 60—15

THIRD YEAR* (See page 48)

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 2:21, 2:22,2:23,,....... 30— 60 30 — 60 30 — 50
Banking Ec37.,..........., M O T 0 30 — 50 05 j j I
Business Management Ec70, .. ... ........ g . (50 5 3 30 — 456
Electrical Engineering, Elements of 6'41,.... .. .. S 30 — 45
Engineering Laboratory 2:602, 2:603, ... .... N6 Vi 20— 10 20— 10
English E32, .. ,.... oAl e 85 als gg—-ﬁﬁ ois &6
¢ S . 240,242, . iiu i «ss 30—60 — 60 i e
Heat Engincering { 5140 247+« 20 —20 20 —20 B
Byariulicai 184, o s Rt e ST HIE, Gl s 30 — 60
Industrial Organization Eci6, Ec57......... 30 — 60 30 — 60 1 S
Machine Tool Work 2:97..,............ .. 30— 0 B v 55 A
Materials of Engineering 2 iy s o . 20 — 40
Report Writing T‘Ji}}] ..... ) £k i e 0
Securities and Investments Ec3 e 30 — 40
Statistics Ec65,,....... 3020 e o

Hours of exercises and preparation: 480 =200 4280 480 =190-+290 480 =190 4290

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, . 30—060 30 — 60 20 — 25
Central Stations 6:231, ; k] o 1s N 30 — 60
Cost Accounting Ec5l,.,......... el o o 40—70 (7 653
Electrical Engineering, Elements of 642, ... 80 — 45 ié 3 o Vi
Electrical Engineeu_'ing Laboratory 6 Sa | B vy 30 — 40
Electrical Transmission and Distribu
Energy 644, ... ..., ; o ivs 30 — 45 i %
Engineering Laboratory 2'61 40— 40 20 —10 ol L5
Engineering Electives. ..., o 5T 40— 0 30 "
General Engineering Lectures i h 10— 5 e we
Hydraulic Engineering 1'68. . 30— 45 5 : 0 s
Industrial Relations Ec46. , , S L i I, 30 — 45
Machine Design 2704, 2711 60 — 10 60— 0 ) i1
Testing Materials Laboratory . 20—10 ' . i oo
RRREIE ey kv S OO e A A o ) . { 140

Hours of exercises and preparation: 480 =230+250 480 =250 +230 480 =2704-210
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Engineering Administration — COURSE XV

OPTION 3. Chemical Engineering
Summer Session. Qualitative Analysis 510, 210 — 30
FOLLOWING FIRST YEAR

SECOND YEAR
PRirst Term Second Term Third Term
10 Weeks 10 Weeks 10 Wee!

Accounting Ec50. ..... 40 — 50 il o AT Wi
English and History EH21, 22, 23, 30 — 50 30 — 50 30 — 50
uage : 30 — 30 30 — 30 30 — 30
Mathematics M21, 22, 23 . 30— 60 380 — 60 30 — 60
Mecchanism 202, 30 — 30 i e A e
Military Science MS31, 32, 33 30— 0 30— 0 30— 0
Physlcs 8021, 8022, 8 UZ.i 40 — 50 40 — 50 40 — 50
Political Economy He22, Ec2 5 s g 30 — 30 30 — 30
Quantitative Analysis 5'121, 5122, Q 1 80 — 10 80 — 10

Hours of exercises and preparation: 500 =230+ 270

500 =270+4230 500 =270-230

THIRD YEAR*

First Term Second Term Third Term

10 Weeks 10 Weeks 10 Weeks
Applied Mechanics 220, ....000veennrnnnes s i 35 aly 30 — 60
Banking BeRY o i vialiiaha s ya o' eida s 30 — 50 O e s .
Business Management O e B W 0 B o 30— 45
Electrical Engineering, Elements of 6'41., h o o A% 30— 4b
English E32., ..., i OO I o ks i 30 — 60 e 0
Heat Engmecrmg 246, 247, 248,111 30 — 60 30 — 60 80—30
Industrial Chemistry 10'21, 10:22, 1023, 30 — 30 30 — 30 80— 35
Industrial Organization Lcn[i 7. ..0nns. 30— 60 30 — 60 L o
Organic Chemical l.aborator}' 5 5U2 ........ 100— 0 40— 0 3l o
Organic Chemistry 5 SU GOm e 30— 30 55 e [ s
Report Writing E33. . ST e e e s 30 — 30 o oe
Statistics EcO5..,,....,... e Eale O 30— 20
Thermochemistry and Ch, Equil. 5°68....... .. i iy 40— 175

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

480 =220+4-260 480 =1904200

FOURTH YEAR

First Term

10 Weeks
Applied Mechanics 2211, , .., vesvessrasnss 80— 60
Business Law EcB0. .. ..o iviiiiniiinnes . 20—40
Business Management Ec71, 72, vorasdos BDr=060
Chemical Engineering 1036, 1036, ,..,.... 80—30
Cost Accounting Ecbl. B el
Electrical Engineering, Elements of 6-42. . . . . 30 — 40
Dlectrl.cal hnfmeermg Laboratory 6'85.,.... o

Engineering Laboratory 2604, ... .... canes

Industrial Chemical Laboratory 10:51.. . ..., 80— 20
Industrial Relations Ec46. .. ....... Thieay el i
Securities and Investments Ec38.......,.. S0 5
%elstms Materials Laboratory 2'36. ........ .. A
Vise, Bench, Machine Tool Work 2951, i 5

Second Term Third Term
10 Weeks Weeks

20— 40 20 — 40

30 — 60 20— 25

30 — 30 G i

40— 70 e «s

30 — 40 i

g =L 60 — 30
Sk 30 — 45

B30 — 10 Lea
a0

40— 0 i

Hours of exercises and preparation: 480 =230 + 250

480 =230+250 480 =300+ 180

Students enrolled for Ordnance Unit of the Reserve Officers Training Corps will be given
30 hours on Ordnance problems in the second term of the fourth year. These 30 hours

are in addition to the regular schedule.

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




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

In the third year the chief professional subjects for the civi® 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-clectric 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.

1'00. 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 ficldwork, 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 Hosmer's Principles and Practice of Surveying, Vol. I,

1:001. 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. L

1:01. Surveying Instruments, This brief course illustrates the use
of the common forms of surveying instruments.

1'02. Surveying. The methods of using the compass and chain, the
transit and tape, and the level, in making plane surveys, are explained by

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

1'03. Surveying. This course is given in the summer between third
and fourth years; it consists of 240 hours, lectures, recitations, drafting
and fieldwork, The fieldwork consists of plane, topographic and 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. I. (Not given in 1922.)

1:04. Underground Surveying. This course of 120 hours, lectures,
recitations, fieldwork and drafting immediately follows course 1'03. 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. 1.
(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 waeridian, The work
in the drafting-room consists of making computations which arise in
surveying operations and of making scale drawings, profiles, and contour
maps from field notes, Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol. I

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-
Eutatious, and drafting. The fieldwork consists of the measurement of a

ase 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. 11; Hosmer's Practical dstronomy.

09, Geodetic Surveying, At Camp Technology, East Machias,
Maine. This course is given in the summer between third and fourth
years; it covers three weels, 150 hours, of fieldwork and office work, This
Wwork consists of the measurement of a base line; triangulation with repeat-
ing and with direction instrument; precise and trigonometric leveling;
observations for time, latitude and longitude with astronomical transit;
and magnetic observations for deciination, 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
oblique spherical triangles, Textbook: Passano, Trigonometry.

112, Astronomy. This course is intended to supplement Surveying
1'00 and the subject is therefore treated from the standpoint of the engineer.
The fieldwork for this course is given at Camp Technology and includes
the determination of latitude, longitude, time and azimuth with the
engineer's transit. Textbook: Hosmer's Practical Astronomy,

1:13. Geodesy. 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 of
least squares to geodetic measurements. The principal part of the fieldworlk
corresponding with this course is given in course 1'09 — Geodetic Surveying
— offered at Camp Technology. Texthooks: Helmert's Hiheren Geodisie,
Jordan's Handbuch der Vermessungskunde and Clarke's Geodesy.

1'16. 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 thercto,

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 classreom and fieldwork, A survey ig
made for a railroad about two miles in length, A reconnaissance is first
made, followed by a preliminary survey including the necessary topography
to permit of determining the position of the location line; the location line is
then staked out. There is also a systematic drill in the laying out of curves
by various methods, including the A, R. E. A, spirals, and in setting slope
stakes for grading., Sufficient class work of an elementary character is
given at the Camp to supplement the fieldwork. Textbooks: Allen's
Railroad Curves and Earthwork; Allen’s Field and Office Tables.

121. 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, cte. 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 Couirses
I, XI, XV,. Textbooks: Allen's Railroad Curves and Earthwork; Allen's
Field and Office Tables,

1:23. Railway Drafting. This course consists of two parts: (a) The
making of a plan and a profile from the notes of a railway location survey
made at Camp Technology; (b) the application of the theory of curves
and earthwork taught in course 1'21 to the solution of problems in hydraulic,
railway or highway construction,

24. Railway and Highway Engineering. A course in engineering
organization and duties and in construction methods and estimates of
cost for work below sub-grade; inzluding clearing, grubbing, culverts,
drains, handling earth in excavations and in embankments, masonry walls
and abutments., Some of the methods of laying out and carrying on
construction work and estimates are illustrated by a study of typical
rojects involving the elimination of grade crossings, Textgook: Lavis’
??adway 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;
1. 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 required. Textbooks: Willard's Maintenance of Way and Structures;
Neostyled Noles on Railway Signaling and on Economics of Railway
Engineering.

1'26. 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 126, 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; Reporls
of the American Railway Engineering Association, and various other reports
and periodicals.

1-28. Railway Design. Thiscourse 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 durirg construction, and cost estimates. This course will only
be given at the option of the professor in charge,

1'30. 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 in highway
construction discussed.

1'32. 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 motss vehicles, loads, pavement and grade resistances, economics
of motor transport, economics of highway location.

1-33. Highway Design. This course involves a design for animprove-
ment of an existing road by substitution of improved alignment, grades
and new pavement suitable for assumed traffic.

139, 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.

1'40. Theory of Structures. An introductory course covering outer
forces, reactions, moments and shears for fixed and moving loads, the
use of influence lines, the design of steel and wooden beams and of plate
girders. Textbook: Spofford's Theory of Structures.
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1'41. Theory of Structures. This course is similar in scope to course
140, with certain minor changes. Textbook: Spafford's Theory of Structures.

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

144, 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 calcslation of indeterminate
structures, Textbook: Spofford’s Theory of Structures.

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

149, Theory of Structures. This is an extended course, in continua-
tion of coutses 1'40 and 141, 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: Spafford’s Theory of Structures.

1'60. 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 Struclures.

1'61. 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.

162, Structural Design. This course covers the designing and
partial detailing of simple structures such as columng, roof trusses, towers,
footings, ete. 1t isintended toillustrate and amplify the work of course 1'45
by practical design problems.

1'58. Bridge Design. This course aims to show the studentthe
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 & riveted
steel truss highway bridge. Emphasis is laid on the development of careful,
systematic and practical habits of computation.

1:631. Structural Design. This course is somewhat abridged from
course 1:53 and is specially adapted to the needs of students in I

1'64. 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.

1'66. 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.

1'68. 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,

1'68. Reinforced Concrete Design. In this course instruction 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. Texthool:: Concrete Engineers'
Handbook, Hool and Jehnson.

1'60. 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 channeis,
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 locacing them. In the drafting-room a portion of the data thus secured
is plotted. Textbook (for Stream Gaging only): Hoyt and Grover, River
Discharge.

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

1'63. Theoretical Hydraulics. 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, Texthook: Russell's Hydraulics.

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

1'68. Hydraulic Engineering, 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-clectric developments and their general
arrangement, Textbooks: Daugherty's Hydraulic Turbines; Barrows'
Notes on Water Power Engineering.

169, 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.




DESCRIPTION OF COURSES 55

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 Waier Power Engineering.

171, 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. Texthook: Barrows' Notes on Waier Power Engineering.

1'78. Water-Power Engineering. This course is a continuation of
courses 1'60, 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 Engineering.

1'76. 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.
(¢) 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;
Turgm-urc 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. Texthooks: Melcalf and Eddy's Sewerage
and Sewage Disposal; Swan and Horton's Hydraulic Diagrams; Kinnicult,
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. Hydraulic 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 1022--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,

1'83. Sanitary Design. This supplements course 1'81, 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.)

1:00. 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 rezult of an actual investigation which he has made.
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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, Chetnical,
Electrochemical, Architectural and Mining Engineering, and Naval
Architecture and Marine Engineering,

The course in Mechanical Engineering aims first to give the student
a thorough training in the fundamentals of hysics, mathematics, and
applied mechanics; then by means of lectures, aboratory work and draw-
ing room work in his different professional subjects, to familiarize him
with the various problems with which the mechanical engineer has to deal,
He is also given training in the mechanic arts sufficient to make him 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 illustrating 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 extending through the latter half of the third year and
through two terms of the fourth 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 lahoratories are equipped to
provide for an extended series of experiments on steam and its properties,
steam engines, turbines, compressed air, gas and oil engines, gas prodiicers,
refrigerating 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 in the foundry, in the forge shop, in the machine shop
and in wood working. The student is taught how to sharpen and to adjust
all edge tools used, also the proper speeds, cutting angles and feeds for the
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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 of
structural details and heating and ventilating equipment and problems
in financing and the management o’ such an establishment; courses in
dynamics of machinery and mechanics of engineering which involve the
application of the principles of mechanics in more advanced engineering
problems,

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

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

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.

201, Mechanism. A continuation of course 200 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,

202, Mechanism. A brief course covering parts of courses 2:00
and 201, not including valve gears, Textboolk: Elements of Mechanism,
Schwamb, Merrill and James.

2'06. Mechanism of Machines, The subject matter of this course
supplements the work in pure mechanism. The discussion is intended to
familiarize the student with the practical applications of mechanical
movements to various classes of machinery, such as, machine tools, textile
machinery, shoe machinery, ete. The practical advantages and disad-
vantages of the different mechanisms are taken up, together with such
details as methods of reducing friction, providing for wear, ete, Textbook:
Notes and Lithographs, Mechanical Engineering Department.

2'08. 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,

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

2'11. Mechanical Engineering 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 means of drafting board constructions, the operation
of certain types of valve gears for steam engines. Textbook: Working
Drawings of Machinery, James and Mackenzie.

2:12. Machine Drawing. A course of sixty hours of drafting-room
exercises  nd lectures. Each student is furnished with blue print details of
some machine, or portion of a machine, which he has never seen, and he is
required to make an assembly drawing of the same. He is thus given
practice in reading drawings and in building up a general drawing from
details. Two or more lectures are given on processes for reproducing
drawings, such as blue printing, zinc plate and wax plate engraving and
half-tone work, Textbook: Werking 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-
bock: 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. Texthook: 4 pplied 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:
Applied Mechanics, Vol. I, Fuller and Johnston.

2'203. Applied Mechanics (Statics and Kinetics). This course is a
study of the application of the principles of statics and kinetics covering
course 2'20 and a portion of 2'21. The course is arranged especially for and
restricted to students in course VI-A. Textbook: Applied Mechanics
Vol. I, Fuller and Johnston.

2:204. Applied Mechanics (Statics). This is an eclementary course
including the study of the principles of statics, center of gravity, moment
of inertia, especially adapted to the needs of students in course 1V, and
is open to students in this course only.

2:21. Applied Mechanics (Kinetics — Strength of Materials). This
course comprises a study of the principles of kinetics of solid bodies with
applications in cases involving motion in a plane, including the application
of the principles of momentum and kinetic energy and the determination
of work and power. The latter part of the 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: 4 pplied Mechanics
Vol 11, Fuller and Johnston.

2:211. Applied Mechanics (Strength of Materials). This course is
devoted to a study of the physical properties of materials, stresscs 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 loads, Textbook: Applied Mechanics
Vel. 11, Fuller and Johnston.

2'212. Applied Mechanics (Strength of Materials). The first part
of this course is devoted to a discussion of the physical properties of
muterials 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, bending
moments, the distribution of normal and shearing stresses; the equation
of the elastic curve and the determination of slopes and deflections in beams;
and the stresses due to combinations of bending and axial loads, Textbook:
Applied Mechanics, Vol, 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 somewhat
shorter than course 2°212, Textbook: 4 pplied Mechanics, Vol. I1, 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,.

2'22. 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, Textboolk: Applied Mechanics,
Vol. I1, Fuller and Johnston.

2:221. Applied Mechanics (Strength of Materials). This course is
devoted to the study of strength of materials similar to that in course 202
especially adapted to the nceds of students in course I, Texthook: A pplied
Mechanics, Vol, 11, 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:
Applied Mechanics, Vol, 11, Fuller and Johnston.

2:228. Applied Mechanics (Strength of Materials). This course is
a continuation of 2'213 and covers a portion of the work given in course
2:222, Texthook: Applied Mechanics, Vol. II, Johuston.

2'224. Applied Mechanics (Strength of Materials, Graphical Statics).
This course is a continuation of 2214 and also includes a study of the
applications of the principles of graphical statics, especially adapted to
the needs of students in course 1V,.

2'226. Applied Mechanics (Strength of Materials, Graphic, Static).
This course is a continuation of 2:211 and includes the study of the theories




60 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

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, I1I, Fuller and
Johnston,

2'23. 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: 4 pplied Mechanics, Vol.
11, Fuller and Johnston,

2:231. 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. 11, Fuller and Johnston.

2:232. Applied 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. 11, 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: 4 pplied
Mechanics, Vol, II, Fuller and Johnston.

2'24. Applied Mechanics (Kinetics). This course includes the study
of the application of the principles of kinetics in problems involving the
determination of forces, acting upen, 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.

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

2'262. Mechanics of Engineering. This course and course 2:263 is
devoted to the application of the principles of mechanicsin the solution of
grob!ems of value to the mechanical engineer; including reinforced concrete

eams 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: A pplied Mechanics, Fuller arnd Johnston.

2263, echanics 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
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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: A pplied Mechanics, Vol. II, Fuller and Johnston;
Ordnance and Gunnery, Tschappat; Noles.

2:272. Theory of Elasticity. This course is a continuation of course
2:971 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 $he 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.

2‘%’93. 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. Caleulations of stresses in gun carriages, foundations, gear
traing, roller bearings, foundation bolts will also be considered. Each
student is required to make a complete set of calculations of the work
assigned him under the headings noted above.

2:302. Materials of Engineering. 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.

2:303. 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 specifications are also discussed. Textbook: Materials of
Construction, Mills.

2:31. Materials 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.

‘32, Materials of Engineering, This course is similar to course 2'303.
Textbook: Materials of Construction, Mills,

2'33. 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.

234, 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,

2:361, 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,

2:362. Testing Materials Laboratory. A continuation of course 2:351.

2'36. Testing Materials Laboratory. This course is devoted to the
study of methods of making physical tests for the properties of materials.

2:37. 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 236,

2'38, 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-
ing,

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 Lntropy Diagrant, Berry; *
Problems in Heat Lngineering, 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.

2411, Heat Engineering. This course includes about one-half of the
subject matter contained in courses 2-41 and 243, Textbooks: Hlustrations
of Steam Engines, etc., Mechanical Engineering Department, Steam Boilers,
Peabody and Miller.

2'42. 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
gn.'m;py Diagram, Berry; Problems in Heat Engineering, Miller, Riley,

erry.

2'43. 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,

2'432. Heat Engineering, The first part of this course forms a
continuation of the description of turbines begun in 243, 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
gtudy 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, Texthooks: 7hermodynamics of the Steam Engine,
Peabody; The Temperature Entropy Diagram, Berry; Problems in Heal
Engineering, Miller, Riley, Berry.
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2:46. Heat Engineering. This course begins the discussion of
reversed (power-consuming) thermodynamic processes as illustrated in the
Kelvin warming 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. Texthooks: Ther-
modynamics of the Steam Engine, Peabody;, The Temperature Entropy
Diagram, Berry; Problems in Heat Engineering, Miller, Riley, Berry.

2:461. 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, ete., and the design and plans of the essential
parts of a heating and ventilating system for a mill. Textbook: Notes
prepared for class.

2:48. 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, ete, 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
properties of gases and of saturated vapors, Textbooks: Thermodynantics
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;
Tllustrations of |Steam Engines, etc., published by the Mechanicsl Engineering
Department.

9-48. 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, Peahody;
or Gebhardt's Steam Power Plant Engineering.

2:60. Heat Engineering. This course includes portions of courses
2:40 and 2'41. Textbooks: Thermodynamics of the Steam Engine, Peabody;
Steam PBoilers, Peabody and Miller; Problems in Heal Engineering, Miller
Riley, Berry.

261, Heat Engineering. This course includes parts of courses 2'42
and 2'43. Texthooks: Thermodynamics of the Steam Engine, Peabody; Steam
Boilers, Peabody and Miller; Problems in Ieat Engineering, Miller, Riley,
Berry.
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2:62. Heat Engineering, This course includes parts of courses 2'44
and 2'45, Textbnol%s: Thermodynamics of the Steam Engine, Peabody;
Steam Boilers, Peabody and Miller; Problems in Heat Engineering, Miller,
Riley, Berry.

2'63. Power in Mining, 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 Engines, Allen and Bursley, (Given first term 1922-23, Discontinued
after 1022-23)

2'64. Advanced Heat Engineering. This course includes a ther-
modynamic study of absorption refrigerating systems, certain aspects
of the compression system not covered in 2'45, 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, ete, It includes
the application of Fourier's series to cases involving fluctuating tempera-
ture conditions. Textbook: Notes prepared for class.

2'65. Heat Engineering. This 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,

2'67. 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.

2:68. 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: Noles 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 ol steam and air, power and economy tests of
simple engines. Texthook: Power Test Code of the American Society of
Mechanical Engineers.

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

2'604. Engineering 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 experiments are emphasized
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.

2:606. Engineering Laboratory. This is a brief course being part of
course 2804, Course 2'605 and 2'612 are together the equivalent of 2'604.

2:606. Engineering Laboratory. An elementary course covering a
part of course 2602 and 2'603.

2:607. 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.

261, 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 Saciety of Mechanical Engineers.

2611, Engineering Laboratory. This course covers parts of courses
2'61 and 262, Textbook: Power Test Code of American Society of Mechans-
cal Engineers.

2:612. Engineering Laboratory. A brief course covering a part of
course 261, Textbook: Power Tesi Code of American Society of Mechani-
cal Engineers.

9613, Engineering Laboratory. This course covers part of course 2'61.

9:614. Engineering Laboratory. This course is part of course 262,

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.

9:621, Engineering Laboratory. A brief course consisting of exercises
in gas analysis and a steam boiler test. Texthook: Power Test Code of
American Society of Mechanical Engineers.

2631, 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 engines and accessories.

2:64. Engineering and Hydraulic 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 Saciety of
Mechanical Engineers.

965, Steam and Hydraulic Laboratory. This course is similar to
course 284 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 caleulations
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 thé 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 o 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 also graphic methods; the Column Theory, the
three-moment equation, and the effect of combined bending and’ axial
loading; the Torsion Theory, with application in the designing of shafts
and springs. The problems in the course are taken to illustrate as far as
possible actual cases arising in the design of gun mounts. Texthooks:
Applied Mechanics, Vols. I and II, Fuller and Johnston. Reference hooks:
Strength of Materials, Morley; Strength of Materials, Boyd; Elementary
Dynamics, Routh.

2'681. 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 Guauery, Tschappal, Reference books: Theory
of Recoil of Guns, Rausenberger; Stresses in Wire-Wrapped Guns, Ruggles:
Graphic Representation of Pressures and Shrinkages in Buill- Up uns,
Nuiton; Railway Artillery; Handbook of Ordnance Data.
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2:682. Ordnance}Engineering. 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,
2883, Ordnance Engineering. 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.

2:686 Interior Ballistics. 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.

269, 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.

702, Machine Design. The work of this course and that of 27703
embraces typical problems in machine design which may be solved by the
application of the principles of statics. As an introduction the student is
required to make complete calculations and drawings for 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 mations and the determination
of forees wherever possible. Textbook: Design of Steam Boilers and Pressure
Vessels, Haven and Swelt,

2703, Machine Design. See under 2:702.

2:704. Machine Design. This course is similar to 2702 and 2:703,
but briefer and adapted more directly to questions relating to manufacture
and duplication of parts. Textbook: Notes on Machine Design. ;
271, 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 cs
possible are calculated by rational methods. The stifiness and strength of
shafting, belts, ropes, stresses in flywheels, force fits, balancing, journals,
and bearings and stresses in moving parts are discussed at length.
complete set of drawings and calculations for a complicated machine of the
?bovte type forms the conclusion of this course. Textbook: Notes prepared

ar class.

2711, Machine Design. This course is a continuation of 2704,

2'72. Machine Design, This courseis a continuation of course 271,
covering more advanced work along the same lines.

: 2;1’82. Engine Design, 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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2'733. 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 principal parts of the engine.

2'74, Advanced Machine Design. This course includes a systematic
a%)p]ication 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.

2:761. 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.

2'762, 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,
sewage disposal, etc.

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

2'764. Fire Protection Engineering. The growing demand for men
equipped with a knowledge of fireproofing and fire protective apparatus
renders it necessary to make a special study of this branch. The erection,
installation and operation of protective devices 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 modern shops and mills may be
safeguarded against fire in the most effective manner. Textbook: Crosby-
Forster- Fiske, Handbook of Fire Protection.

2'766. 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.)

2766, 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. Noles prepared for class.

2'767. 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 aéro engines. Various textbooks are used, and
reference made to current technical publications. Detailed study is made
of the action taking place within the engine cylinder, as influenced by kind
of fuel, method of mixing and igniting, jacket cooling and internal cooling,
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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 supply, ignition, regularity of torque, balance of moving parts and
power calculations. Gaseous and liquid fuels are discussed, including
carburation and the different methods of injecting and atomizing non-
volatile fuels in Diesel and other oil engines, Attention is given to starting
and reversing systems, air compressors, scavengers, pumps, superchargers
and other accessories. A further study of gas producers is also included
in this course,

2°768. Locomotive Engineering. This course includes the study of
locomotive construction from detail drawings of modern steam locomotives,
the general principles of locomotive design, the calculation of stresses in
the principal parts of the engine, locomotive testing and the coal and water
consumption and efficiency of different types; also, the operation of modern
air brake systems.

2:'769." 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,

27510, Theory of Elasticity. This course includes a study of the
Mathematical Theory of Elasticity with applications 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 1923, 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 modern manu-
facturing plant, the motive power of ships, the construction of aéroplanes,
ete., the subject matter being varied from time to time.

277. 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 modern manufacturing plant and planning, construction
and equipment of the buildings required. The subjects included may be
grouped as follows: (a) Financial organization, capitalization, promoting.
(b) Organization of the industry including the office and engineering
department, methods of superintendence, 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, (¢) Planning the layout of the plant, 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 brick 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: Nofes prepared
for class.

278, Industrial Plants. A continuation of course 2'77. Textbook:
Notes prepared for class.

2792, 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 given to design,

2'793. Automotive Engineering. Continuation of course 2'792,

280, Forging. This course includes systematic instruction in the




70 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

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, i
2-801 and 2:802. Forging. This course covers the same ground as

2:80, but is given in two terms.
9:81, Forging. This course covers nearly the same ground as that of

course 2'80.

982, Foundry. This is a course in the fouadry. 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
las. Castings are first made in white metal for practice, then in brass

examp
hen the students are taught pouring and the running of

and in cast iron, W

metal furnaces. )
The laboratory work is supplemented by illustrated lectures on loam,

large floor and sweep moulding, steel an aluminum casting, foundry
appliances and modern methods of production. Textbook: Notes prepared

for class. f .
9:83. Foundry. A brief course covering a part of the work given in

course 2.82. L A
9:831. 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, ete.; laying out work;
jig, band and circular sawing; lathe work, including center, chuck and
face plate turning. Thorough training is given in the adjustment, use,
sharpening and care of wood-working tcols, machines and appliances.

In the making of patterns and core boxes, the principles of moulding
are carefully considered. The projects include patterns of pipe-fittings,
valves, pulleys, gears, hangers, machine parts, etc. The laboratory work is
supplemented by illustrated lectures or the construction and foundry
application of solid, split and loose-piece patterns; large complete, part and
skeleton patterns for floor, loam and sweep work; master and metal
patterns; mounting of patterns on plates and their preparation for use on
moulding machines. Textbook: Noles prepared for class.

9:86. 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 applicatiun 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, classification 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.

2:87. 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 \;vork 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, Smith.

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 surface grinding machines,
automatic gear cutting machine, gear shaper, thread milling machine and
broaching machine. Instruction isgiven 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.

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

290, Machine Tool Work. This course is a continuation of course
2'88. Textbook: Advanced Machine Work, Smith.

291, Machine Tool Work. This course and the following course
2'91a is a brief course in machine tool work consisting of instruction in
lathe work covering centering, straight turning, screw cutting, chucking
and finishing, Textbook: Advanced Machine Work, Smith.

2:911. Machine Tool Work. This course is a continuation of course
201, Textbook: Advanced Machine Work, Smith.

2:92, Machine Tool Work. This is a continuation of course 290,
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 2'88. Textbook: Advanced
Machine Work, Smith.

2'961. 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.

2'96. 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 2:00, Texthook: 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, mecallography 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.

3'08. 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, breathing apparatus, explosions, mine fires, lighting and access.

3'04. Mining Engineering. After the detailed study of mining
(courses 3'01-3'03) this course lis 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

rofits,
X 8:06. Mining Engineering, This is a brief course touching upon
only such operations and apparatus in courses 3'01-3'04 as are of special
importance from the viewpoint of the metallurgist.

‘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 3:01-5'04 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.

3'21. 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 ~.pparatus, mill principles and typical mill low-sheets. It is
aimed to correlate the lectures with the laboratory course 3'22, Text-
book: Richards' Text-book of Ore Dressing.

322, Ore-Dressing Laboratory. This course gives the student an
opportunity to become familiar with the principles and actual operation
of ore-dressing apparatus. The class usually makes two mill runs, one on
gold ore using stamps, amalgamated plate, vanner, classifier and canvas
table, and the other on a lead ore using trommel, classifier, jigs and tables.
In addition, individual tests are made on crushing machines, sizing screens,
hydraulic classifiers, 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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3'23, 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
labaratory 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
pgcducts and preparing reports. Textbock: Richards' Textbook of Ore

ressing,

3'24. 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 3'21, About one hundred hours
out of the total time are usually devoted to the design of a mill under certain
assumed conditions. .

3'31. 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
1;1esults‘ and the neatness of work and of notes, Textbook: Bugbee, Fire

ssaying,

*82. 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
d:54. May not be given unless six or more apply.

3'33. 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 anc menibers of the platinum group of metals; also a certain
amount of research,

3'41. Metallurgy, This course with courses 3'42 or 3421 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 Milling and Cyaniding.

3'42. 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.

3'421. 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.

3'43, 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:
Stoughton, The Melallurgy of Iron and Steel.

3481, Metallurgy: Iron and Steel. The classroom work for this
course is given with course 3'43. The assigned readings and plant visits
required in course 3'43 are omitted. Textbook: Stoughton, The Metallurgy
of Iron and Steel

3'44. Metallurgy: General, Zinc and Minor Metals. This coutrse
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
supplements that given in course 3'421. Textbook: Hofman, General
Metallurgy, Zinc and Cadmium,

8:46. 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 in detail.

3'47. 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

348, Non-Ferrous Metallurgy, Advanced. The aim of this course
is to furnish facilities for a detailed study of the metallurgy of some non-
ferrous metals. It consists of lectures, conferences and reading,

3'49, 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, zine, aluminum,
antimony, tin and nickel. The discussion covers sources, methods of
extraction, physical properties of metals, principal uses, origin and effect
of impurities, refining, industrial alloys, etc. Optional in third or fourth

ear.
i 3:64, 3'66. Metallurgical Laboratory and Reports. Copper ores are
roasted and leached by different methods and metallic copper is refined by
fire and electrolysis. The leaching of gold and silver ores begun in 854
is continued. The student obtains experience in plant methods for
wet assay by analyzing ores and solutions from his tests.

8:66. Metallurgical Plants. This course consists of drafting room,
library and conference 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. O. T. C. th~ work will be continued in the third term.
taking sixty hours from thesis tne, and will specialize in furnaces and
apparatus for ordnance production,

3:69. 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.

8'61-3'62. 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
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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 Ileat Treatment of Iron
and Steel.

3'63. 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
hoth options must codperate 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 snd semi-professional subjects, as history of civiliza-
tion, art and architeéture, and philosophy of architecture, office practice,
professional relations and lectures on building construction; (b) those
developed especially for the option in General Architecture; (¢) 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 but
in no sense attempting to give a training 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
ossible, individual. Even in such courses as Architectural History and
furopean Civilization and Art, which must be presented in the lecture
room, written exercises and required personal conferences keep the instrue-
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
sufficier 1 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.

402, 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.

4'03. 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.

4'06. 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 cutdoor
sketching from architectural subjects.

4:08. 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 landscape is 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 system, method of perspective plan, and
shadows. Textbook: Principles of Architectural Perspective, Lawrence.

414, Applied Perspective. This course is planned to give the student
practice in the composition and rendering of architectural perspective
drawings.

4211, Office 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 asa junior assistant in an architect's
office during his vacation periods. Textbook: Frame Construction Detail,
National Lumber Manufacturers’ 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 construstion in or near Boston,

4'22. Professional Relations. Thic 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 take part in the discussions and to express their personal
opinions, Textbooks: Handbook of Professional Practice, American Insti-
tute of Architects; Law of Architecture and Building, Clinton H. Blake, Jr.

4'30. 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 stereopticon, devoted to Assyrian, Persian,
Greek and Roman architecture, Reference reading.

4'42. Architectural History. This 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, Gothie and
Early Renaissance art. Method and apparatus as in course 446, of which
this course forms a continuation. Textbook: Breasted, Ancient Times.

4'61, Philosophy of Architecture. This course consists of a serics 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 résumé 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, rathet 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,

4'63. 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, ete.

4'71. DesignI. This courseis 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
in 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 Architecture.

4'72. Design II. This course is a continuation of course 4'71.

4'78. Design III. This course is a continuation of course 4'72, It
includes the preparation of the graduating thesis,

474, 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 slowsburning
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.

491, 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 wocd, cast
iron and steel are studied. Textbhook: 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 design of stairs, floor openings, roofs, walls and partitions.
Great importance is placed upon the study of details, and carefully worked
out and dimensioned 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
clements, but to constitute an introduction to scientific methods of experi-
mentation, observation and reasoning., Special effort is, therefore, made
to impress upon the student the importance of neatness, accuracy and
thoughtfulness in connection with his laboratory practice, and to point
out the value for later professional work in all courses of intelligent observa-
tion and ability to interpret the meaning of observed phenomena.

The instruction in chemical subjects is continued in the Courses in
Chemistry, Physics, Biology and Public Health and Geology, and in those
of Mining, Sanitary, Electrochemical and Chemical Engineering and in
Option 3 of the Course in Engineering A lministration, It includes
Analytical, Theoretical, Organic and Industrial Chemistry, as well as
opportunity for elective courses in such specialized lines as gas, oil, air,
water, food, sugar and proximate technical analysis. In all of these sub-
jects classroom instruction is combined with laboratory work. Students
in the courses in Chemistry and Chemical Engineering devote, as a rule,
more time to these subjects than students in other courses, and their work is,
accordingly, somewhat more advanced,

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 worlz,
and to afford such a training as will fit him to cope successfully with new
scientific and technical problems,

6'01, 602, 603, 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 502, 5'03) those students
who have elected courses in which chemical subjects are continued beyond
the first year are given a laboratory course in synthetic inorganic chemistry,
while students taking the other engineering courses devote their time to a
study of certain special applications of chemistry to engineering problems.
Textbook: Norris, A Textbook of Inorganic Chemistry for Colleges,

6:06. Inorgenic 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,

6'06. Inorganic Chemistry I. The ain of this course, which consists
in part of informal conferences, is to study in a comparative way the physi-
cal and chemical properties of the elementary substances and their more
important compounds, Relationships indicated by the periodic system
and the electromotive series are emphasized, and the effect on the change
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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.

6'08. Preparation of Inorganic Compounds. The laboratory work
consists of the extraction of certain of the less common elements from their
ores, the study of the typical reaction of these elements, the preparation
of certain inorganic compounds which exist in several modifications and the
preparation of complex substances. An attempt is made to introduce
a spirit of research into the work. In the classroom the chemical principles
illustrated by the work are discussed, Textbook: Laboratory Methods
of Inorganic Chemistry, by H. and W, Biltz, translated by William T, Hall
and A. A, Blanchard.

6:09. Theories and Applications of Catalysis. This course is designed
to fuinish 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 aleohol, 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 dehydrogenation, hydration and dehydration, po'ymerization, etc,

ﬁ'lg. 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
give practice in manipulation. After a serics of preliminary experiments,
illustrating principles and giving practice in writing equations, the student
is required to analyze unknown industrial products such as minerals, pig-
ments, slags and alloys. The student reports not only upon his qualitative
results, but also upon the proximate amounts of each element present.
Not only is the educational value of the course broad, but it serves as a
necessary introduction to the study of quantitative analysis, Textbooks:
Qualitative Analysis, A. A, Noyes; Analytical Chemistry, Vol. I, Tread-
well- Hall,

6'121. 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 laid 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 i¢ given to stoichiometry and the modern theories 0% solutions
:}g [prlivd to quantitative analysis. Textbook: Quantitative Analysis,
Talbot.

6'122. Quantitative Analysis. This course is a continuation of 5121,
but deals with gravimetric analys’s,

6.13. 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 processcs employed, rather than to furnish detailed direc-
tions for specific analyses, and to afford him some general experience with
the methsds employed for the accurate and rapid control of commercial
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products. Textbooks: Quantitative Analysis, Fay; Analytical Chemistry,
Vol. 11, Treadwell- Hall.

8:14. Analytical Chemistry. A special course arranged for fourth
year men who are registered in Course X-A. The lectures give instruction
1n special analytical processes which are met with in plant practice. The
laboratory work affords experience in rapid, accurate, commercial methods
and is designed to train a small group of 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.

6'16. 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,

6:17. 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
laboratery 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.

6:19. 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 libraries for the purpose of compilation of journal literature
on scientific topics.

6'20. 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: Wooedman
and Norton, Air, Water and Food,

6'21. Industrial 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,

6'22. Water Supplies and Wastes Disposal. This course deals with
the chemical problems involved in modern methads of selection and treat-
ment of potable waters and the disposal and the purification of wastes.
Textbook: Weodman and Norton, Air, Waler and Food,

6'26. Chemistry of Foods. A course designed to introduce the
student to the methods generally employed in determining 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 typical food products. Textbook: Woodman and Norton, Air, Water
and Food.

26. 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: Woeedman, Food Analysis.
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627. Chemistry of Plant and Animal Life. The physical and
chemical propertiesof substancesoccurring in plantsand animals, such as fats,
carbohydrates, proteins, purin and pyrimidine derivatives, anthocyanins,
and alﬁaloids 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 coérdination, chlorophyll,
hamoglobin, 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.

5:20. 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: Relfe, The Polariscope in the Labora-

ry.

i 65'30. 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 eritical
spirit of investigation, rather than merely to study the technique of ana-
lytical methods.

6'31. 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.

5'32. Gas Analysis II. This cours. consists of ten three-hour
exercises in the analysis of gases, with the ise of methods and apparatus
which admit of a higg degree of precision.

5'33. 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 Fucl Analysis for Engineers.

6:341. 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,

5:342. Applied Chemistry, This course is similar in character to
course 5’341, Laboratory work can be had in place of lectures.

6'343. Engineering Chemistry. An elementary course designed to
give the engineer an insight into the chemistry involved in the production
and use of illuminating gas, alcohol, paper, ink, leathers, rubber, animal,
vegetable and mineral oils, paints, varnishes, starch, sugar and explosives.
Textbook: Rogers, Elements of Indusirial Chemistry.

6'3n. 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.

6'361, Testing of Oils. This course is similar to 536, special attention
being paid to lubricating oils and the needs of the engineer., Textbook:
Gill, Short Handbook of Oil Analysis.

6'37. Chemistry of Road Materials. 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, [lighway Engineers' Pocket Book.

6'40. Special Methods and Instruments. This course deals with
the use of the microscope, polariscope and saccharimeter, refractometer,
viscosimeter, turbidimeter, nitrometer and precision centrifuge, and a
zi’t\'udy of their application to problems in technical practice. Neostyled

otes.

6'41. Metallography I. 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 constitution 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,
gex}books: Williams, Metallography; Fay, Microscopic Examination of

teel,

6:42. Metallography Ia. This course is similar to course 541, but
intended only for students entering from other colleges.

6'43. 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.

6°60. 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.

6'61. 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,

62. 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,

6'63. 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 1022-23 will be devoted to a systematic study of the
Chemistry of the Heterocyclic Compounds, Textbook (recomme:ided,
but not required) Meyer and Jacobson, Lehrbuch, Volume II, part 3. (Veit,
Leipzig.)
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6:64. 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 iadustries, 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
gpcr.?.tions sufficiently detailed to make the discussion complete will also

e given,

6'66. 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
Compounds,

6'661. 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. (¢) 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 sotrees of error as to acquire
confidence in his results. Textbook: Gattermann, Practical Methods of
Organic Chemistry.

6662, Organic Chemical Laboratory. This course provides lahora-
tory practice based upon theoretical instruction given in course 550, The
kind and quantity of work are widely varied, according to the professional
course which the student is pursuing.

6'67. 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.

0'68. Recent Developments in Organic Chemistry. This course is
designed to bridge the gap %etween the textbooks and the current journals,
and so to awaken in the student the desire to read for himself. Tt is also
open to those members of the instruct ng 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 ave enough habitual listeners to make a total attendance
of twenty.

6:69. Selected Topics in Organic Chemistry.

6'69a. 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. Textbock (recommended, but not
required): Caine and Thorpe, The Synthetic Dyestuffs.
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5'69b. Chemistry of Powder and Explosives. In thiscourse the various
types of propellent powder will be considered, their history, manufacture,
properties, testing and manner of use. Initiators and commercial and
military high explosives will be discussed, particular emphasis being given
to their chemical reactions and to their properties with reference to current
theories of explosives.

6'69c. Determination of Chengcal Constitution for Organic Com-
pounds. This is a course for graduat¥ chemical students in which, aided by
numerous illustrative problems drawn from classic researches, tnany of the
more practical general methods for establishing the exact constitution of
organic substances of previously undetermined chemical structure will be
thoroughly discussed.

6'63. 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 oE thermodynamics, and
of their applications to physicochemical changes, to chemical equilibria,
and to electrochemistry., Numerous problems are solved. Textbook:
MacDougall, Thermodynamics and Chemistry.

6'64. Conference 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.

6'66. 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 phase-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: Neoyes and Sherrill, An Advanced Course of
Instruction in Chemical Principles.

5'661. Chemical Principles. This course, adapted to the neceds 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 temperatm’e on chemical equilibrium. Text-
book: Noyes and Sherrill, An Advanced Course of Insiruction in Chemical
Principles,

6'66. (Chemical 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. Texthook: Noyes and
Sherrill, An Advanced Course of Instruction in Chemical Principles.

6'67. Chemical Principles II. This course is a continuation of course
5:65, and is conducterl in the same general way. The principles of electro-
chemistry and of thermodynamic chemistry are developed from the free-
energy viewpoint. The topics considered in electrochemistry are: the
electromotive force of voltaic cells and the separate electrode and liquid
potentials which 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 changes; and from the effect
of temperature on free energy is derived that of chemical equilibrium.
Textbook: Noyes and Sherrill, An Advanced Course of Insiruction in
Chemical Principles.

6'68. 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 chemicai change, These principles are illus-
trated and emphasized by numerous problems which are solved inde-
pendently by the studenfs and afterwards discussed in the classroom.

6:69. 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,

6:70. The Logic of Scientific 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 knowi-
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 instr ictor in charge.

6'T1. Physical Chemistry Seminer. The classes are offan 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 Chemdistry,
Seventl: English Edition.
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6'72. 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 given in 1922-23.

5‘731. Thermodynamics 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 different temperatures,

6'732. 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. The aim throughout the course
will be to emphasize the fundamental and philosophical aspects of ther-
modynamics.

6'74. 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.

6°76. Atomic Structure. The indications concerning the nature
of the atom, shown by researches in radiation, radioactivity and allied
fields are outlined in an essentially non-mathematical manner. With these
indications is compared the evidence of chemical and electrochemical
knowledge. Lastly the usefulness of a theory of atomic structure, in inter-
preting chemical facts, and particularly the nature of valence, is discussed.,

*76. Sub-Atomic Chemistry. This course for graduate students will
extend throughout the year and will embrace the following topics. In the
first term, the methods of separation and identification of the radio elements
and physical methods of determining atomic and sub-atomic masses and
dimensions; in the second term, the application of quant :m 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 Chemistry of the Radio Elements; Milliken, The Electron; and
Original Articles in Scientific Journals.

& 6:80. Special Courses in Chemistry and Explosives for Ordnance
Officers.

6'80a. 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.

6:'80b. 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, nilroglycerine 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, Noves and Mulliken g
Mimeograph Notes; Courses of Imstruction in Chemistry and Explosives,
Dayvis,

6°80c. Theory of Explosives. Lectures during the third term on the
phenomena of explosions and the thermochemistry of explosives. Tllus-
trated by problems.

6'80d. 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.

6'80e. 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 ard physical properties of explosives
and with the methods by which these properties are examined,

6'84. Industrial Applications of Chemical 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.

80. Kesearch 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 worlk 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.

6'98. 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,

6'94. 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,

6'96. Thesis, As a part of the requirements for graduation each
student is requized 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.

5'98, 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.

6°97. Journal Meeting in Organic Chemistry. The instructing corps
and graduate students in organic chemistry meet once a week to discuss
current publications.

6'98. Research. The research required as h part of the requirements
for any of the advanced degrces may be taken in 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,

6991, 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.

6:992. Research Conferences 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. Coérdinated 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 Comiunication is exhibited on page 22

6:00. 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. Texthook: ITimbie and Bush, Principles of Electrical
Engineering.

601, 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.

6'02, Principles of Electrical Engineering (Variable and Alternating
Currents). A course of recitations and supervised problem work devoted
to variable and alternating currents. Textbooks: R. R, Lawrence, Principles
of Alternating Currents; W. V. Lyon, Problems in Electrical Engineering.

6.03. Principles of Electrical Engineering (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 Alternating-Curront Machinery.

6:'081, Principles of Electrical Engineering (Alternating-Current
Machinery). A course of recitations and supervised problem work, similar
:10 co;:rse 6'03 and a portion of course 6'04, but with less attention paid to

etails,

6'04. Principles of Electrical Engineering (Alternating-Current
Machinery). A continuation of course 6'03. 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-Curreat
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.

6'06. Principles of Electrical Engineering (Transmission Problems).
A course of recitations 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 ciscussion of the electrical and mechanical calcu-
lations of transmission lines and graphical methods as applied to such
problems is included. Textbook: Jackson, Alternating  Currents and
Alternating Current Machinery.

6'06. Principles of Electrical Engineering (Transmission Problems).
A centinuation 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 600, given at the works of Coodperating
Company.

6'11, Principles of Electrical Engineering., Last half of course 6'00
and first half of course 6'01.

6:111. Principles of Electrical Engineering (Direct-Current Ma-
chinery). First half of course 601, given at works of Codperating
Company.

6'112. Electrical Engineering (Direct-Current Machinery). Second
half of course 6°01, given at works of Codperating 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 6'02, given at works of Coodperating
Company.

6'181, Principles of Electrical Engineering (Alternating-Current
Polyphase Circuits). First half of course 6°03, given at works of Codperat-
ing Company.

6'14, Principles lof Electrical Engineering (Alternating-Current
Machinery). Last half of course 6'03 and first half of course 604,

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
604, given at works of Codperating Company.

Principles of Electrical Engineering (Alternating-Current Ma-
chinery and Power Transmission). Last halt 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 Cotperating Company.

6'162. Principles of Electrical Engineering (Transmission Problems).
Last half of course 605, given at works of Cooperating Company.

6'16. 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 Codperating Company.

6'162. DPrinciples of Electrical Engineering (Transmission Problems).
Last half of course 6'06, given at the works of the Co6perating Company.

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 Equipment for Power Control.

6:21. Industrial 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.

6:23, 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°231. Central Stations. A course of lectures on the design, construc-
tion and operation of eleetric-power generating stations, being a condensa-
tion of courses 6°22 and 6'23.

6:24. 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 Eleciric Railway.

8'26. 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,
Eleciric Machine Design,

6'26. Dynamo Design. A course of exercises treating the design of
synchronous and induction machinery, primarily a continuation of 6°25 but
zgso.complete within the term. Textbook: Alex. Gray, Electric Machine

esign.

6:27. Illumination. 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
lighting, etc., are discussed. Considerable time is devoted to the bearing
of good illumination on industrial production, sanitation and factory
weliare, also to industrial codes and the relation of the state to proper
industrial, street and automobile headlighting.

*28. Electrical Communication IIi. This course deals with trans-
mission by means of telephone 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 comparison of measured
results with those deduced theoretically. The course is divided as follows:
(a) Wire Transmission; summer and repeated in first term. (b) Wire
Transmission; second term. (c) Radio Transmission; second term,
repeated in third term. Parts a and c satisfy the requirements of the
Signal Corps, R, O. T. C. Textbooks: Hill, Telephone Transmission;
Morecro"t, Principles of Radio Communication.

6'20, 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 ydar if applied
for by six or more students.

680, 681, 6'32. Electrical Communication. This course deals with
the principal evstems of electrical telegraphy and telephony (using wires
and radio{) in ~ actical use with reference to the principles and modes of
application. Yurt (a) deals principally with wire telegraphy, part (b)
with wire telephony and part (c) with radio.

6'33. 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,

3'88. 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.

8:40. 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 Eleciricily.

641, 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,

6°42. Elements of Electrical Engineering. A course of recitations
and problems relating to the applications of the general principles of the
electric and miagnetic circuit to the generation, distribution and utiliza-
tion of alternating-current power, Texthbook: Hudson, Engineering Elec-
tricity.

6'481, 6'432. 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.

6'44. Electric Trunsmission 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: Jacksen, Alternating
Currents and Alternating-Current Machinery.

6'46. Alternaiing 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 Elecirical Engineering.

. 6'46. 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,

68:60. 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.

6'61. Alternating Currents. A graduate course concerned chiefly
with the transmission of power by alternating currents. The long trang-
mission line in the steady state, transients in networks and surges on long
lines are treated mathematically, by laboratory work and by special
problems,

6:62. Alternating-Current Machinery., A graduate course of con-
ferences dealing with the advanced analysis of the theory and performance
of alternating-current machinery.

6:63. Public Service Companies. A graduate course of lectures and
conferences on organization and management of such companies, accom-
panied by extensive assigned reading and examination of operating records.

6:64, 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.

6'66. Electric Railways. A graduate course of lectures and problems
on the application of electricity to the propulsion of railway trains. Special
attention is paid to the predetermination of size of equipment and ener
requirements, the relative advantage of steam and electricity for propul-
sion, the various systems of electric traction, and to the making of estimates
of the cost of construction and operation. Textbooks: Buck, The Electric
Railway; Richey, Electric Railway Handbook.

6°66. Electrical Communication of Intelligence. A graduate course
on the thory of telegraphy and telephony by wires and radio communica-
tions, including the problems of wave transmission of sinusoidal and non-
sinusoidal impulses and trains, line loading, repeating vacuum tube effects
:lmd radio transmission. Laboratory work will be associated with the
ectures.

6'67. Illumination. An advanced course in the study of light sources,
light distribution, and illumination design. The spectrophotometric study
of sources, as well as the photometric examination of larger luminaires
and the use of special photometric devices will be included. This course
is intended for those who have 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; Special
Directions for Measurements Division.

6:70, 6:71a, b, 6'72a, b, 6:73a, b, 6'74. Electrical Engineering Labora-
tory. A course devoted to study of technical electrical measurements and
dynamo-electric machinery. For purposes of administration, the work is
divided into two parts. (a) Technical Electrical Measurements.— The
work in technical electrical measurements consists of six exercises in the
first term of the third year, five in the second term of the third year, five in
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the third term of the third year and three in the first term of the tourth 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 vear, 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.

6:76, 6'76a, 6:76b, 677, 678, Electrical Engineering Laboratory. The
subject matter is abbreviated from that of course 6'70-674.

'80. a, b. Electrical Engineering Laboratory. This course is
intended for those students who desire to do more than the regularly
reqbuired amount of undergraduate work in the Electrica! Engineering
Laboratory. The experiments are arranged to suit the requirements of the
individual student.

6'81, 6'82, 6'83a, 6'83b, 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 6'70-6'74.

6'856. 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

xperiments, published by Electrical Engineering Department, 1919;
Instructions I“j:.:r Students in Dynamo Laboralory,

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 Engincering
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 Engineering
Department, 1919; Instructions for Students in Dynamo Laboratory, Third
Edition, 1920,

6'80. Technical Electrical Measurements. A course of ten exercises
devoted to the study of electrical measuring instruments and the materials
of electrical engineering.

6'91, 8:92, 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 dynamo machinery, Watt-
hour meters and instrument transformers are also calibrated. The oscil-
lograph is used to determine the wave forms in various circuits.

Fn dynamo machinery, operating tests are made on shunt, series,
compound and interpole motors, on shunt and compound generators
singly and in parallel, on the balancer set and the three-wire system.
The operating characteristics of the above are determined by means of
load and no-load runs. Heat run acceptance tests are made, Transform-
ers, alternators, induction and synchronous motors as well as other types
are tested for performance characteristics.

The laboratory work is supplemented by trips to various power
houses and electrical manufacturing plants.

Each laboratory exercise is preceded by a conference, and a prelimi-
nary report is prepared by the student. In the fina: report, which is written
under supervision, the student is required to analyze and explain the
results obtained in the tests, Textbooks: Electrical Engineering Lab-
oratory Experiments published by Electrical Engineering Department 1919;
Instructions for Students in Dynamo Laboratory, Third Edition, 1920.

8'96. Electrical Testing (Advanced). An advanced laboratory course
intended as an introduction to more elaborate work of special investi-
gation, Each student is assigned a particular problem and is expected
to work out carefully the experimental process involved so that a just
estimate of the :lue may be reached. To facilitate this work, a very
complete collection of instruments and standards has been provided.

6'98, Electrical Engineering Laboratory (Advanced). The work
of this course is specially arranged for each student, and deals particularly
with the more advanceg 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 zodlogy, while in the third and fourth years instruction in professional
subjects is provided, chiefly for students of biology and public health,
industrial biology, chemistry, sanitary engineering, geology and general
engineering, The subjects fall somewhat naturally into four groups:
First, the general biological, including the fundamental courses in biology,
botany, zodlogy, anatomy and physiology; second, the bacteriological group,
including general bacteriology and its professional and technical applica-
tions in the laboratory; third, the pnolic health group, in which Eroad
applications to community life and public and social welfare are considered.
The fourth group includes the technical subjects of most importance in
food conservation and manufacture. The whole aim of the instruction in
the lower years is to give a solid foundation; in later years, to develop
professional attainment,

The 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 food 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
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and business subjects to fit men thoroughly for the industries to be served.

701, 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 and preparatory in character and in aim. Textbook: Sedgwick
and Wilson, General Biology.

7:02. Elements of Biology. A briefer course of the same character
as course 7'01, arranged especially for students in Sanitary Engineering.

7:08. Theoretical Biology. An advanced course of lectures and
recitations in General Biologﬁ designed to acquaint the student with the

rincipal theories and hypotheses which have played an important part
in the development of biological science, and particularly of those wﬁich
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 alge 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, Volume I,

7:06. Zoology, Invertebrate. A systematic course in the study of
the lower animals, laying special stress upon the economic aspects of the
subject. Textbook: Kingsley, Hertwig's Manual of Zodlogy.

708, Microscopy of Waters. The aim of this course is to give first-
hand knowledge of the organisms commonly found in waters of varying
guality. The t-eatment of water by copper sulphate, aération, etc., is also

iscussed, Metiods of microscopical examination are taught and practical
laboratery work is required. Textbook: Whipple, The Microscopy of
Drinking Water.

7:07. Parasitology. A course on invertebrate zoblogy with special
reference to the parasitic forms and their relation to disease in man an
the domestic animals. Lectures with demonstrations. Textbook: 4. C.
Chandler, Animal Parasites and Human Disease, Wiley, 1918,

7'10. 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 anatoray, physiology,
personal hygiene and public health, Textbooks: Wilder, History of ¢
Human Body; Kingsley, Guides to Dissection, ihe Doiﬁsh; Bigelow,
Directions for Dissection of the Cal; Lewis & Stohr, Texthook 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 publishcd),

T7'17. Fish Culture, Two lectures a week on the rearing of fresh-
water and marine fish, clams, oysters and lobsters, including methods of
taking and fertilizing the eggs, design, construction and management of
hatching apparatus, and the care and transportation of the young fry.

7:18. Applied 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 types of fishing vessels, their equipments, etc. The con-
servation of the fisheries, 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 stric-
ture and developmental stages of selected types, and practice in deter-
mining species. Animals that serve as food for economic fishes will be
examined. 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.

7'20. General Physiology. A course dealing with the general prin-
ciples of animal physiology.

7:22. Personal Hygiene. Consideration of personal health and
disease, their conditions and causes, exercise, work, play. oral hygiene,
hygiene of clothing, of the feet, of the alimentary canal, mental hygiene,
ete.

7°26. 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 clinie, 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, United 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 stand-
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 of Physiological Chemistry.

7'28. 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 codrdination, growth, chemistry of immunity,
of chlorophyll and of plant syntheses.

T7'29. 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.

7:30. Bacteriology. A fundamental course in the biology of the
bacteria, with thorough study of selected types. The tecond and third
terms are devoted to the special study of the bacteriology of water, sewage,
air and foods, Textbooks: Jordan, General Bacteriology, Saunders, 1919;
Prescolt and Winslow, Bacleriology of Water and Sewage, Wiley, 1915; Tanner,
Bacteriology and Mycology of Foods, Wiley, 1919,

7'31. Elements of Bacteriology. This 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,

7:32, 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 interpretation of results. Textbook:
Prescoit and Winslow, Elements of Water Bacteriology, Wiley, 1915.

7'36. Industrial Microbiology. This treats of fermentation indus-
tries, food preparations, and the industrial and economic applications of
Microbiology in agriculture and the manufacture of biochemical prep-
arations. Industrial alcohol, vinegar, and the leather and food industries
are especially considered, as well as enzymes and their technical applica-
tions. Textbook: Marshall, Microbiology; Blakiston, 1919, Numerous
other books for collateral reading.

7-37. Technology of Fishery Products. The methods of curing and
preservation of fishery products. Refrigeration, dehydration, salting and
canning are studied from the bacteriological, chemical and nutritional
aspects. Utilization of by-products will lso be considered.

7-88. Public Health Laboratory Methods. In this course the practical
methods in use in state and municipal 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 Williams, Pathogenic Microsrganisms, Lea and
Febiger; Hiss and Zinsser, A Textbook of Bacteriology, D. Appleton and

Compazsv.

7:40, Oceanography. A survey of the physiog:aphy of the seas
and lakes with special reference to distribution of food animals, and the
relation of currents, shoals and deeps to such distribution.

7:60. 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
Microdrganisms, Lea and Febiger; Hiss and Zinsser, A Textbook of Duc-
teriology, D. Applelon and Company.

7:63. Industrial Hygiene and Sanitation. The vatious prejudicial
effects of factory life upon health, including occupational accident,
industrial poisoning and tﬁe 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 Faclory.

7:54. Problems 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.

7'66. Sanitary Science and Public Health, Lectures (illustrated) on
health and disease, parasitism, toxins and antitoxins, resistance and
iﬁnﬂ;unity vaccination, epidemiology, preventive sanitation and preventive

ygiene,
758, Vital Statistics. Lectures and problems by which the student
acquires a working knowledge of statistical methods, consideration of
e}-rcérs, and the preparation, graphic representation and critical analysis
of data,

7-64. Municipal Sanitation. Lectures and problems dealing with the
general priuciples of sanitation as applied to the community, and includ-
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ing housing, street cleaning, waste disposal, water supply and sewerage
sewage disposal, etc.

‘87. 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.

7'80. Biological Colloguium. 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.

GST71. Principles of Biology and Heredity.

GST72. Industrial Aspects of Bacteriology.

GST78. Sanitary Science and Public Health.

PHYSICS

(Including Electrochemical 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, wherein 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
apply his knowledge in a bread way to existing industries or to conduct
scientific investigations 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
required studies may also be allowed by the Head of the Department for
sufficient reason.

Option 1. Industrial Physics, The demand for the industrial physi-
cist is great and increasing. Large corporations have already come and
smaller ones are rapidly coming to realize that they must have in their
employ men capable of dealing with old and new problems of which the
solution involves a thorough knowledge of physical instruments, of physi-
cal properties of matter, and of methods of scientific procedure. To enable
the student to fit readily into the industry, a large amount of engineerin,
work is offered in the senior year, in part at the expense of continued wurﬁ
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 students for these activities the option in theoretical physics
continues the work in pure physics to the end of the senior year instead of
turning aside in large part into 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 class) who may be properly trained with the
professional equipment available. The limitation, if necessary, will be
effected by the selection of the applicants of highest grade,
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ELECTROCHEMICAL ENGINEERING

1 The Course in Rlectrochemical Engineering aims to provide a fundamental training
in the Principles of Electrical Engineering together with a broad knowledge of Chemistry,
n which as a foundation the more specialized work of theoretical and applied Electro-
chemistry is based. The demand for men with a traiving along the above lines is steadily
increasing as electrochemical and electric furnace operations become more and more
eneral, The 1nr? Industrial Research laboratories also offer excellent opportunities for
lectrochemical Engineers,
The instruction in Electrochemistry extends thmulghout the third and fourth years.
A large amount of time is devoted to laboratory work for which purpose two laboratories,
established in connection with the Rogers Laboratory of Physics, have been especially
equipped for carrying out all types of electrochemical and electric furnace operations.
Owing to the limited capacity of these laboratories, however, the number of students who
can be admitted is necessarily restricted. In the senior year students in course XIV are
allowed considerable option in the choice of studies in the Departments of Electrical 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,

8011, 8:012, 8:018, Physics. Statics, kinetics and light,

8'021, 8:022, 8:023. Physics. Electricity, nagnetism, electromagne-
tism and heat.

804, 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.

809. Physical Instruments. Training in the construction of physi-
cal apparatus.

8'10. Physics Literature, Practice in reading physics in French or
German, Texthook: Current physics texts or journals,

811, Heat Measurements, The theory and practice of heat measure-
ments, particularly for industrial problems.

8'12. Heat Measurements. An abbreviation of course 8'11.

. 8:13. I;Z[est Measurements. Selected experiments given as a part of
Various engineering courses.

8'14. Heat Measurements II. Continuation of 8'11 or 812,

8'16. Theory of Heat. Discussions of the physical basis of heat
measurements. Textbook: Preston, Theory of Heat. (Not offered in
1922-1923.)

816. Photography. Lectures and laboratory practice in photo-
graphic manipulations, The lectures are open to all students interested.
Textbook: Derr, Photography for Students.

8:17. Geometﬂ'caf 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,

818, Physical Optics. Lectures, recitations and laboratory work
in the wave-theory of light, diffraction, reflection and refraction, dispersion
and polarization.

820, 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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8211, 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.

8:231, 8:232, 8'283. Theoretical Physics. Mechanics (first term)
electricity and electromagnetic theory (second term), physical thermo-
dynamics (third term).

M82'24. Rigid Mechanics. The solution of problems in continuation
of 9.

8'27. Electrodynamics. The solution of problems in Jeans' Elec-
tricity and Magnetism in continuation of 8'20 and 823,

8'28. Electromagnetic Theory. Continuation of 820 and 823, a
study of recent developments. (Not offered in 1922-1923.)

8'29. Applied Electromagnetism. Chiefly a study of the work of
Oliver Heaviside. (Not offered in 1922-1923.)

8'30. Constitution of Matter. Lectures, assigned reading and confer-
ences. (Not offered in 1922-1923.)

8:'34. Miscroscope Theory and Photomicrography. Theory of the
microscope with laboratory work in photomicrography and in the use of
the ultra-violet microscope.

8:86. Optical Measurements. Spectrophotometry, spectroscopy,
polarimetry, etc. Short investigations with precision apparatus. Text-
book: Special Notes and reference to Standard Treatises.

8'36, Theory of Light. Mathematical discussions parallel to 8:35.

8'38. Waves. Discussion of the differential equation of waves, of
initial conditions and of boundary conditions.

8'39. Kinetic Theory and Correlation. Kinetic theory of gases in
the second tern: is followed by a term on the theory of correlation and a
general discussion of statistical methods in science.

8'40. Sound. Physical theory and industrial applications,

8'41. Physical Meterials. Discussion of materials with respect to
various physical propertics, thermal, electric, etc., of importance in pure or
applied physical research,

8:43. Photo-Electricity. Theory and laboratory work on the optical
method of determining stress and strain.

8'67. Aeronautical Instruments. General description of common
instruments. (Not offered in 1922-1923.)

8'68. Aeronautical Instruments. Theory, design and construction
of instruments, (Not offered in 1922-1923.)

8'69. Aeronautics. A comprehensive course containnig material
from 861, 8'62 and 8'63.

8'691. Aeronautics. Similar to 8'69, but more general, 'ncluding
airplane design,

8'60. Airplane Design. General theory of the design of airplanes,
including calculations of stresses, stability, and performance. Textbook:
Pippard and Pritchard, Aeroplane Structures.

8+'601. Airplane Designing. Actual practice in design. Each student
carries through the design of two airplanes.

8-602. Airplane Designing, Similar to 8'601, but shorter.

861, Airship Design. Theory of the design of non-rigid and rigid
airships, including calculations of the strength and deformations of the
envelope.
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8611, Airship Designing. Actual practice in design, including stress
cglcl:l_lations. Each student carries through the design of a non-rigid
airship.

8'62. Aerial Propellers. Theory and practice of propeller design by
several methods. Each student will design a propeller for his airplane.
'(I‘I;e:tbook:)The Design of Screw Propellers for Aireraft, H. C. Walts.

ngman.

8:63. Aeronautical Research Methods. Lectures on aeronautical
laboratories and their equipment and on methods of free-flight testing.

8:631. Aeronautical Laboratory. Training in the use of wind tunnels,
especially as applied to problems of airplane and airship design.

8'64. Aeronautical Laboratory, Advanced. A continuation of 8'63
and 8'631. Devoted chiefly to the design of equipment and the planning of
research methods,

8'66. 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 generalized three-moment
equation and the method of least work,

8'66. Advanced Airplane Design. Special topics in stability and
control and advanced points in lay-out of airplanes for specific purposes
are considered in this course. The work includes problems and preparation
of designs.

8'67. Advanced Wing Theory. Selected advance topics in con-
tinuation of course M43,

Tesearch Courses. In these courses the students work individually,
and the amount of work in each term is optional jointly with the student
and professor.

*70. Research in Mathematical Physics.

8'71. Research in Electrochemistry.

8'72, Research in Industrial Physics.

8'73. Photographic and Optical Research.

8'76. Research in Applied Electrochemistry.

8'76. Research in Electricity and Magnetism.

8'77. Thermal Research.

8'7T8. Aeronautical Research.

8'80. Principles of Electrochemistry. The fundamental principles
of physics and chemistry underlying electrochemical phenomena are dis-
cussed 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-
tivity of solutions, transference and electrolysis. Textbook: Washburn's
Principles of Physical Chemistry.

882, Electrochemistry 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
energy relations underlying the mutual transformations of chemical and
electrical energy. Textbook: Le Blanc, Electrochemistry; Allamand,
Applied Elecirochemistry for reference.

8'83. Electrochemistry III, Continuation of Electrochemistry II,
with emphasis on organic materials.

8'86. Applied Electrochemistry. A course devoted to a considera-
tion of the industrial applications of electrochemistry, The subjects dis-
cuss¢d include the theory and construction cf different types of electric
furnaces, electro-metallurgical processes, accumulators and primary bat-
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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.

8'88. Electrochemical Laboratory. This course is carried on in con-
junction with course 882, 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 (o the capacity of the laboratory. Textbooks:
Special Notes; Ostwald-Luther's Physico-Chemisch Messungen.

8'87. Applied Electrochemical Laboratory. This course affords prac-
tice in the construction and use of various types of electric furnace together
with efficiency tests on their output. Arc, resistance, and induction types
of furnace are provided. The production of steel, ferrosilicon, calcium,
carbide, carborundum and aluminum are among the processes studied,
Efficiency tests on technical processes involving electrolytic oxidation and
reduction are also included, e.g., the production of caustic, pigments, etc.
Admission limited to the capacity of the laboratory. Text: Neostyle notes.

8'89. Electric Furnaces. This course is intended for fourth year and
graduate students who desire to obtain some acquaintance with electric
furnace operation, withonut having had any previous training in applied
electrochemistry. The course consists of descriptive lectures on electric
furnace operation accompanied by a selected number of laboratory exercises
described under 8'87. Offered only in the first term, for other than Course
VIII Students. Textbook: Thompson, Applied Electrochemistry and
Neostyle notes.

8'00. Elements of Electrochemistry. This course deals with the
fundamental principles of electrochemistry and their industrial applica-
tions for students who desire a general survey of this subject but who have
had no previous preparation in physical chemistry. The laboratory work
consists in the electric furnace experiments of 8'87, Textbooks: Le Blanc,
Electrochemistry; Thompson, Applied Electrochemistry.

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 topics.

8'98. Glass Blowing. 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 any 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.

GS66. Sound and Music.

GS66. Descriptive Astronomy.

GB867. Meteorology.

GENERAL SCIENCE, ENGINEERING AND MATHEMATICS
Courses IX-A, IX-B, IX-C
General Science IX-A

This course, largely elective in the senior year, is planned to offer,
first, a substantial education along scientific lines, und to provide sub-
ssquently, through its electives, for a more intensive training in some one

ch of science or in closely inter-related sciences. There is, also, an




DESCRIPTION OF COURSES 105

opportunity to elect a substantial amount of such humanistic studies as
English, Modern 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 IX-B

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

A schedule, except for that portion listed as elective, has been prepared
and is offered as one suitable for a broad training in engineering, There i§
also opportunity for the election of economic and business subjects, or of
courses in literature and modern languages.

In all cases the choice of electives must be approved by the Professor
in charge of Course IX.

Aeronautical Engineering. Undergraduates intending to specialize
later in Aeronautical Engineering may register in Option IX-B, and will
choose their electives from courses having a special bearing on aeronautical
work. The choice of these electives should be made in consultation with the
Faculty in Aeronautics.

Mathematics IX-C

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

The accompanying schedule outlines a course of study leading to the
Bachelor's degree for men who desire to specialize in Applied Mathematics.
It is a course well adapted to serve as a preparation for later specialization
in pure mathematics, in mathematical-physics, or along lines of experi-
mental physics or engineering requiring a high degree of.proficiency in
mathematics.

Considerable latitude in the choice of subjects is provided for in the
electives of the junior and senior years in order that the student shall be
able to take, if he so desires, a considerable amount of work in general
studies, or in scientific and engineering subjects in which mathematics play
an important part, in addition to his purely mathematical courses. For
example, he may elect courses in Thermo-dynamics, Mechanics, Electricity,
or in Physical Chemistry.

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

CHEMICAL ENGINEERING

The course in Chemical Engineering is designed to give the student a
thorough foundation in chemistry and in the elements of mechanical and

g
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electrical engineering, followed by training in the special field of chemical
engineering, 1. e., in the solution of the engineering problems of chemical
industry. The instruction of the first two years is therefore wholly in
other departments, and of the third year mainly so. The professional
instruction within the department begins with Industrial Chemistry in
the third year and is followed 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 nost-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 industrial
plants in Buffalo, New York; Bangor, Maine; and Everett, Mass, This
school has facilities for only a limited number of students and its privileges
are restricted to those whose work at the Institute has, in the opinion of the
Department, shown marked promise of professional success. The work of
the Practice School may be taken either as a part of a post-graduate
program leading to the Master's Degree (X-A) or as the last two terms of
the undergraduate course (X-B).

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.

10°16. 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 before 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 indusiries as to raw
materials, sources of energy, and standard t pes of apparatus is developed
and a general survey of the field obtained, Textbook: Thorp, Outlines
of Industrial Chemistry.

10'22. Industrial Chemistry. A continuation of course 10°21.

10'28. Industrial Chemistry. A continuation of course 1022,

10'26. Industrial Stoichiometry. 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 1021-10'23. The
course is intended especially for college men who have had descriptive
industrial chemistry.

10'31. 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.

10'32. Chemical Engineering. (Subdivision and Separation of
Solids.) A continuation of course 10'31. A course of lectures and recita-
tions covering crushing and grinding, screening, sedimentation, filtration,
conveying, etc,

10'33. 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 Engineering. (Flow of Heat, Dynsmics of Fluids,
and Subdivision of Solids.) This, and the course following, duplicate
1031, 10'32 and 10°33.

10'35. Chemical Engineering. (Separation of Solids, Evaporation,
Distillation and Drying.) A continuation of course 10°34.

10'86. Chemical Engineering. A general survey of the field of
chemical engineering, and an introduction to the topics covered by courses
1031, 10'32, 10'33,

Chemical Engineering II. The purpose of these courses is to study
thoroughly and in detail special phases of chemical engineering. Each
course is devoted to a single 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.

10'43. Extraction.

1044, Combus tion.

10'47. Chemical Eagineering Design. This course aims to prepare for
1048 and 1049 those post-graduate students who have not had training
in the School of Chemical Engineering Practice. The work involves detailed
study of special design problems in flow of heat and flow of fluids.

10'48. Chemical Engineering 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 tne technique of
the laboratory methods of obtaining needed data. Especial attention is

aid to graphical methods. The subject matter of the course will vary
rom year to year, and will be selected from any suitable branch of applied
chemistry.

10'49. Chemical Engineering Design. A continuation of course 1048,

10'61. 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. Commencing with the preparation of the raw material it is
next carried out in a quantitative manner in the laboratory on as large
a scale as is consistent with reasonable accuracy and despatch. Each
chemical operation is analytic: lly controlled, rapid methods of the requisite
accuracy heing employed. The physical properties of the solutions,
precipitates, and final products are critically observed and the choice of
the apparatus to be recommended is based upon quantitative experimen-
tation carried out in the laboratory. Finally, each student submits 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’ reports.

10'62. Chemical Engineering Laboratory. The course involves
experiments in the flow of gases and liquids, in filtration, evaporation,
drying, combustion and electric furnace work.

10'61. 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 amorphous solids.

10'62. Applied Chemical l'i’hermudynm:nics. This course presents
those elements of Jhermochemistry and thermodynamics which are of
most importance in the field of chemical engineering.
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Industrial Chemistry II. A series of graduate courses covering the
following subjects:

10'70. Sulphuric Acid. 10'76. 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.

10'93. Automotive Fuel Problems. A course discussing the
principles of the design of internal combustion engines from vhe standpoint
of fuels, with particular reference to the reactions in the cylinders and dis-
tributing systems.

10'94. 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,

10'96. Applied Colloid Chemistry. A study of the application of
colloid chemistry to various chemical industries, including: A brief surve
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,

10'96a. Applied Colloid Cﬁemicnl Laboratory.

10'96. Principles of Organic Electrochemistry. This course dis-
cusses the reversible and irreversible phenomena related to electrode
processes in the field of organic electrochemistry.

10'89. 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 XII.

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 application of geology to metal mining, to non-
metallic products like clay and building stone, to petroleum and coal,
and to engineering works and hydrology, Such men must have an educa-
tion in engineering subjects along with their geological training, and it
is just this which is provided for in this course, Among its graduates are
many of the most prominent practical geologists of the present day.

For a long time there has existed a demand for 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 surveyirg
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 ectablished 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 students. The subjects
for this advanced work include microscopic analysis, mineralogy and
crystallography, chemical mineralogy, advanced petrography, advanced
economic geology, geology of America and Europe, geology of igneous
rocks, paleontology and organic evclution.

A beneficial codperation in graduate studies has been established
with the Department of Geology of Harvard University by which advanced
students are allowed to attend Harvard courses in subjects not regularly
given at the Institute and vice versa, Among such Harvard courses open
to advanced students are geometrical crystallography, geology of igneous
rocks, physiography and climatology offered respectively by Professors
%har!es Palache, Reginald A, Daly, Wallace W. Atwood and R. DeC.

ard.

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 (dynamie, structural
and historical), geological surveying and economic geology. Students
in Option 2 receive instruction in mineralogy.

2, Studentsin Courses I and XI (Civil and Sanitary Engineering) take
dynamic and stratigraphic geology and field geology,

3. Students in chemistry and physics are offered courses in mineral-
ogy, crystallography and microscopic analysis.

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
study of the metallic minerals and their determination. Textbooks: The
Study of Minerals, Rogers; Manual of Delerminative Mineralogy, Warren.

1202. Mineralogy. This course is a continuation of course 12:01.

12:08. Mineralogy. This consists principally of a laboratory study
of the important minerals and their determiuation, but includes the
elements of crystallography, Textbook: 7he Study of Minerals, Rogers.

12°16. Petrography. This course consists largely of the microscopic
study of minerals and rocks, but lays particular emphasis on the systematic
description and classification of rocks. Textbooks: Petrographic Methods,
Weinschenk and Clark or Optical Mineralogy, Winchell; Petrology for
Students, Harker.

12'16. 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.

12:17. Chemical Mineralogy and Petrology. This course consists of
a consideration of the physico-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
Wy

ears,
13-19. Crystallography. This course consists of a brief treatment of
the elements of geometrical crystallograplly and the salient features of
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pg)ggcal and chemical crystallography. This is given as a part of course
1

12'20. Physical and Chemical Crystallography. This course is con-
ducted as a seminar supplemented by laboratory work. It may be given
only in alternate years.

12:21. Optical Crystrllography. The optical properties of crystals
with specnal reference to their determination with the aid of the polarizing
microscope

12:30. Geology. (Dynamical.) A course in General Geology. Text-
book: Pirsson und Schuchert, Textbook of Geology, Pt. I.

12-801, Geology. A course in General Geology adapted to the needs
(}s C}Vil Engineers. Textbook: Pirsson and Schuchert, Textbook of Geology,

(7

12'31. Geology. Continuation of 12,30. A course in Historical
Geology. Textbook: Pirsson and Schuchert, Texthook of Geology, Pt, I,

12:311. Geology. A brief lecture course in geology of building
materials. Laboratory study of structural geology and interpretation of
geologic maps and of common rocks.

12'82. Geology. A course designed to teach the principles of
geological observation in the field, and the interpretation of geologic maps.

12'321. Geology. Lectures on application of geology to engineering.
Geologic field trips.

12:33. Geology, Field. This course is designed to teach the student
practical methods of geologic mapping in the field.

12:34. 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.

12'341. Geological Surveying. Similar in plan to course 12'34, but
more extensive.

12:86. Geological Surveying (Advanced). A research course in the
field investigation of assigned geologic 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 Deposils.

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.

12'42. Geology, Applied Economic. A course describing methods of
examination and valuation of ore deposits and placers,

12:43. Geology, Economic (Advanced). Laboratory study of speci-
mens or suites of specimens from mineral deposits; metallographic and
petrographic work; discussion of special topics; graphic problems; history
of science of mineral deposits.

12'44. Geology of Coal and Petroleum. A course which presents in
detail the geological relations of petroleum and coal deposits.

12'441. Valuation of Oil Lands and the Construction of Oil Maps.
An advanced course describing methods of investigation of oil lands.

12442, Petroleum Production. Describes the methods of extraction
and transportation of petroleum,

12'46. Geology of Clay, Cement and Building Stones. Description
of occurrence, qualities and testing of building materials,

12'46. Geology of Soils and Soil Examination. An account of the
origin, constitution and examination of soils, methods of soil mapping,

12'47. Engineering Geology. This course considers the relations of
geologlc Brocesses 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: Grabaw, Historical Geology.

12'61. Paleontology. A course designed to give a knowledge of the

%ast life of the earth through a comparison with living plants and animals.
extbook: Shimer, Introduction to the Study of Fossils.

12:62. Paleontology (Advanced). This course consists largely of
laboratory work and assigned reading upon some aspect of index fossils,
stratigraphy or evolution of fossil of living forms,

12'63. Index Fossils, A course in the determination of the geologic
age of rock formations through a study of their included organic remains.
Textbook: North American Index Fossils, Grabau and Shimer.

12:66. Organic Evolution (Advanced). A course of reading and
discussion upon various phases of organic evolution.

12'60. Physiography. A study of the characteristics and develop-
ment of land forms and the methods of interpretation of topographic maps.

1261, Hydrology. Occurrence, composition and utilization of under-
ground waters; methods of field examination.

12'62. Geological Seminar. A course of reading and reports based
upon various phases of geologic literature.

12'621, Geological Seminar, Advanced. A course of reading and
reports based upon various phases of geologic literature, For graduate
students,

12:63. (Geology of North America. A course on the physiography,
stratigrapiy, igneous bodies and general geologic structures of North
America,

12'64. Geology of Europe. A course similar in plan to course 12'63
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.

GS60. Geology.

GS61. Structural and Historical Geology.

GS64. Organic Evolution,

NAVAL ARCHITECTURE AND MARINE ENGINEERING

The instruction in Naval Architecture and Marine Engineering is
intended for those who expect to be ship-designers, shipbuilders, ship-
managers, or marine engine builders or who desire to enter allied industries.
The special work of the regular course is given in the form of lectures and
recitations, and drawing and computation, during the second, third and
fourth years 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 waves.
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.

13:11. Theory of Warship Design. This course includes a historical
account and a discussion of the evolution of the modern warship; pre-
liminary design, comprising determination of the principal elements of
design, construction of lines, stability, distribution of weights, weight
calculation, and watertight subdivision; structural design of warships,
comprising materials used in hull construction, strength calculations,
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eneral and local, riveted joints, and main structural features, Textbook:
odern History of Warships, Hovgaard, Spon, London; General Design
of Warships, Hovgaard, Spon, London; Structural Design of Warsiuéps,
ngﬁ‘“"d' Spon, London; Speed and Power of Ships, D, W, Taylor, Wiley,

13:12. Theory of Warship Design. This course includes: preliminary
design and installation of boilers, engines, and propellers, as far as this
work :oncerns the naval architect; coaling and coal stowage; liquid fuel:
rudders and steering gear: drainage; ventilation, and heating of warships:
anchors and anchor gear; towing and warping: boats and boat handling
applia.nces: 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 dealing
with industrial organization, management, operation, equipment, and
practice of ship and navy yards as applied to warship construction and

epair.

13'16. 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 »f estimating costs for tendering.

1321, Warship Design. In this course the first term and about one-
half of the second ter:n 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.

13:22. Warship Design. This course is a continuation and com-
pletion of the design of a warship.

1381, 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.

13'32. Ship Construction. This course deals with the construction
of ships in detail with special reference to the requirements of Registration
Societies,

18:33. Ship Construction. This course is a continuation of 1332,

18'36. 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.

1841, Ship Drawing. This course gives instruction in drawing and
fairing ships’' lines, and in the use of instruments,

13'42. Ship Drawing. This course gives instruction in drawing lines
for definite displacement and longitudinal center of buoyancy, midship
section with scantlings, calculations for displacement, center of buoyancy,
metercenters, ete.,

13'43. Ship Drawing. In this course the design of a ship is carried to
completion, with calculations of stability, weight, trim, strength, etc,
Geperalﬁand special plans of details are required, also model making and
lining off,

1846, Model Making. The student is requi ed to make a model
from the lines prepared by him in 13'42, such assistance being given as he
may Tequire.

13'61, Marine Engineering. This course describes marine engines
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.

13'62, Marine Engine Design. This course deals with the computa-
tions and drawings for a marine engine. Textbook: Marine Engineer's
Handbook, Sterling.

18'68. Marine Engineering. This course is similar to course 13'51
?ce 1& that it deals with naval engines. Textbook: Marine Engineering,

eabody,

18'656. Marine Engine Design. This course is similar to course 13'52
except that it applies to naval engines, Textbook: Marine Engineer's
Handbook, Sterling.

13:60. 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 oﬂ'ereti) 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
?urves and in simple lettering and tracing as a basis for the work which

ollows.

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,

D101, 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 Noles.

D122, 123, 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
perspective projection, the construction of conics and rolled curves, the
making of dimensioned sketches from machine parts and of accurate
detail drawings from the sketches. Textbook: James and Mackensie,
Working Drawings of Machinery.

D132, 183. 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. Gromort, Elements of Classic Architecture,

D161, 162, 168. Freehand Drawing, Elementary. A course giving
elementary instruction in careful observation and accurate sketching in
pencil from simple models and simple architectural details. Accuracy of
proportion, simplicity of presentation, and unity of the whole are empha-




114 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

D171, 172, 173. Descriptive Geometry, The course begins with
the fourth week of the first term and continues through the first 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
or{:'l‘liographic projection and fundamental problems on lines, planes and
solids.

The second and third terms continue the study through the more
complex phases of the science, including sections, developments, tangent
lines and planes, and intersections of surfaces of revolution. Texthook:
Kenison and Bradley, Descriptive Geomeiry.

D191. Descriptive Geometry (College Class). An intensive course
covering in one term the complete requirement in first year descriptive
geometry, open to graduates from other colleges; also, by permission from
the head of the division of drawing, to students from other colleges not
graduates, who enter the Institute with advanced standing. Students
with failures in descriptive geometry will not be admitted. Textbook:
Kenison and Bradley, Descriptive Geomelry.

D201, Descriptive Geometry. A continuation of D173 providing
additional practice and applications and covering in greater detail, the
study of tangent planes, intersection of surfaces of revolution, and practi-
cal applications. Textbook: Kenison and Bradley, Descriptive Geomelry.

211. 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.

ECCNOMICS

In this Department is grouped the instruction given in general econotn-
ics to students in all courses, and also the more specialized subjects provided
for the course in Engineering Administration (XV). All courses, except
XV, take political economy (Ec31, 32, 33) in the third year, and oppor-
tunity will 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 permission of the Department.

Ec22, 28. Political Economy. This course is not so extensive in its
scope as Political Economy Ec31, 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,

Ec31, 32, 33. 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




DESCRIPTION OF COURSES 115

including principles of accounting, corporate organization and finance,
credit and banking, labor problems, and business management.

Ec37. 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, relatior.
of the treasury and crop movement to money market, clearing house,
domestic and foreign exchange.

Ec88. 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 speculation,

¢46. Industrial Relations. This course is intended to familiarize
the student with the more important problems which arise out of the
relation of employer and employee under present conditions of industry.
In addition to a consideration of the organizations and policies of the
parties to the contract of employment, it deals with matters of public
policy such as labor legislation, social insurance, immigration, and industrial
education.

Ec60. 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.

Ecbl. 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.

Ecb66. 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,

Ec67. 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.

EcB0. 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.

Ec70, 71, 72, 73. 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, scientific manage-
ment, time, motion and fatigue study, production control, office organiza-
tion, location, layout and equipment, credit and collections, insurance,
marketing and sales engineering, including product and market analysis,
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budgets, quotas, statistics, standards, market structures, sales organiza-
tion, sales 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.

GS20. Political and Social Problems.
GS22. Marketing Methods.

GS23. Production Methods,

GS26. Investment Finance.

(GS26. Banking and Finance.

GS27. Economics of Corporations.

ENGLISH AND HISTORY

The work in English is designed to arouse in the student an interest
in the important problems of modern life, and through the interest thus
stimulated to train him in oral and written expression. The instruction
is given by lectures, and in sections which offer frequent opportunity for
class discussion and for oral presentation of topics prepared by students.
The written work is for the most part in the form of reports, in which
emphasis is put on the clearness and accuracy of expression which are
essential in the work of a professional man.

The instruction given by the Department in literature and history
is planned so that the student may acquire an understanding of the main
currents of thought of the last one hundred and fifty years as they have
expressed themselves in the events, the institutions, and the literature of
that period. Significant works of literature which interpret phases of
political, economic and social life are read and discussed concurrently with an
historical study of the times. By this correlation of the work in literature
and history, — on which as has already been indicated the work in com-
position is based,— it is hoped that the student may gain a broad and vital
comprehension of the main forces working in life and society today.

H1l. English and History. With this course begins the work in
English and History required in the first year. It covers European His-
tory 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. (Macmilian.)

EH12. English and History. This course is a continuation of EH11.
Textbook: Hayes, A Political and Social History of Modern Europe, Vol. 2.
(Macmillan.)

EH13. English and History. This course is a continuation of EH11
and 12, and consists of a study of recent problems in the government and
history of the United States, Textbook: Frederick L. Paxson, Recent His-
tory g the United States.

16. 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.

EH21. English and History. This course is the first term of a
course given throughout the second year, designed to study the main cur-
rents of thought in England during the Nineteenth Century. In the first
term representative political writings are studied. Written and oral reports
are 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 l:rincip'[es that marked the first half of the Nineteenth Century
in England. Written and oral reports are required. Textbook: Carlyle,
Past and Present.

EH23. English and History. This course is a continuation of EH22,
This term is devoted to a stucy of the influence of the devclopment of
science upon English literature and thought. Written ard oral reports
are required. Textbook: The Voice of Science in Nineteenth Century
Literature.

E81a. English (Committee Work). A course in the development of
co-operative thinking 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.

ES1b. English (Business English). A study of the principles of
effective, business-like expression; and practice, both written and oral,
in the expression of those principles. Lectures, recitations, business letters,
oLt;al and written reports. Textbook: Opdycke and Drew, Commercial

ters.

E32. 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 Ceatury. Its purpose is to give students practice in
oral and written discussion of the ideas suggested by the reading. Text-
book: Steves and Ristine, Representative Essays in Modern Thought.

E33. Report Writing. This course makes a study of the various
tﬂpes of engineering reports, with practice in the investigation of subjects,
the arrangement of material, and its presentation in good report form,

E38. 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. English(Contemporary Drama).

GS41, English (Contemporary English Literature).
GS42. English (Contemporary European Literature).
GS43. English (American Literature).

GS46. Advanced English Composition.

GS46. Public Speaking.

GS47. Informal Public Speaking,

GS48. Appreciation of Music.

GS49. Development of Music.

GS60. Fine Arts in Modern Life,

GS62. Lincoln and the Period of the Civil War.
GSB63. Industrial History of the United States.
GS64. The Engineering Field,

GS66. 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 opportunity of broadening his education. They are designed to intro-
duce him to fields 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 headings: Social, Political, Economic and Business Subjects;
Literature, English, History and Fine Arts; Science; Foreign Literature.

The list may be modified or extended from year to year.
With the agproval of the professor in charge of the division, other

non-technical su

jects 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,

First Term
The Engineering
Field GS54
Political and Social
Problems GS20
Marketing Methods
GS22

ECONOMIC AND BUSINESS SUBJECTS

Second Term
The Human Factor in
Business GSH5
International Law and
American Foreign
Policy GS3
Investment Finance
GS25
Production Methods
GS23

Third Term

Engineering Publicity
GS56

Banking and Finance
G526

Economics of Corpora-
tions GS27

Business and Patent
Law G54

LITERATURE, ENGLISH, HISTORY AND FINE ARTS

English (Contempo-
rary Drama) GS40

Advanced English
Composition GS45

Lincoln and the Period
of the Civil War
GS52 :

Apéu'eciation of Music

548

Geology GS60

Sound and Music
GS65

Principles of Biology
and Heredity GS71

History of Science
GS1

English (Contempo-
rary English Litera-
ture) G541

Public Speaking GS46

Development of Music
GS49

SCIENCE

Structural and His-
torical Geology
S61

Descriptive Astron-
omy GS66

Industrial Aspects of
Bacteriology GS72

History of Science

G52
Psychology GS5

English (Contempo-
rary European Lit-
erature) GS42

English (American
Literature) GS43

Advanced English
Composition GS46

Informal Public Speak-
ing Committee
Reports and Dis-
cussions GS47

Industrial History of
the United States
GS563

Fine Arts in Modern
Life GS50

Organic Evolution
GS64

Meteorology GS67

Sanitary Science and
Public Health G873
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FOREIGN LITERATURE

French GS82, 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

GS1. History of Science. A course of twenty illustrated lectures
dealing with the development and decline of Gree science, the trans-
mission of science into Western Europe, and the science of the Renaissance.
Emphasis is placed mainly on mathematics and the sciences nearly related
to it.

GS2. History of Science, 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.

GS3. 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, ’l@le 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
Tucker's International Law.

GS4. Business and Patent Law. A general course in business law
with five or six of the exercises devoted to the principles of patent law.

GSb6. Psychology. A course covering the general principles of
psychology.

GS20. 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.

GS22. Marketing Methods. Following such study of the economics
of marketing as is necessary for an adequate understanding of the larger
aspects of marketing, emphasis is placed on the methods by which economic
goods are distributed. The course includes discussion of sales organization,
sales engincering and co-ordination of sales and production in the marketing
of fabricated products. Agencies for creating demand and for supplying
demand are discussed. Modern practices in organization, equipment and
operating methods in the fields of sales operation, advertising, merchandis-
ing and warehousing are treated in detail.

GS23. Production Methods. Emphasizes methods of organizing
and directing the activities and functions of production in manu-
facturing. Considers the control of equipment, materials, product quality,
product quantity and personnel. Equipment control is discussed in relation
to building location and type, machinery and tool selection and arrange-
men., and the use of service equipment. Material control comprises a
study of purchasing, traffic, stores, and intra-factory transportation
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methods, Product quality control considers the factors of design and
enginecring, inspection, salvage and the utilization of by-products. Product
quantity control covers the work of planning, scheduling and dispatching
and will survey several representative contro! structures now in successful
operation. Personnel control deals with the methods of employment,
labor maintenance and the technique of the executive.

GS26. 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 corporations of various kinds:
government, railroad, public utility, industrial, etc.; (3) the construction
of bond tables, interest formulas, sinking fund calculation, serial bonds,
amortization, and the mathematical theory of investment; (4) the stock
exchanges, brokerage, speculation and the various kinds of business houses
which deal in securities and investments.

GS268. 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.

GS27. 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
R‘ublic service corporations and a brief examination of the trust movement.

extbook: Lough, Business Finance.

GS40. English (Contemporary Drama). An untechnical discussion
of notable living playwrights and their work, here and abroad.

GS41. English (Contemporary English Literature). This course
tt'eettt";s;i of a dozen of the most important English men of letters from 1890
to today.

GS42. English (Contemporary European Literature), An introduc-
tory study of some of the chief figures in European literature of the last
few decades and today.

GS43. English (American Literature). From the Civil War, with
especial emphasis on the period since 1900,

GS46. English (Advanced English Composition). This course is
designed primarily 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 raterials, 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.

GS46. English (Public 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.

GS47. English (Informal Public Speaking; Committee Reports and
Discussion). This course gives training in the preparation and oral
presentation of committee reports. These reports serve as a basis for
class discussion.

GS48. 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 commonly heard in concerts. The work includes lectures,
required reading, and weekly written reports, besides the usual class tests.
Musical illustrations are performed in the class room.
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GS49. 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 repors, class tests
and musical illustrations in the class room which the students are require&
to criticize and analyze. Texthook: How Music Developed, W. J, Henderson.

GSE0. The Fine 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

rsonal environment, such as costume, furnishing and decoration of the

ome, 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: Reinack, Apollo, the Story of Art.
Scribners.

GS62. 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.

GS03. Industrial and Social History of the United States. The
purpose of this course is to give a general survey of the industrial and
agricultural history of the United States from colonial times to the present,
with attention also to the social history of the American people, Text-
book: E. L. Bogart, Economic History of the Uniled States.

GS64. The Engineering Field. This course attempts to give
information as to conditions in the Eractical world, the handling of typical
engineering and administrative problems, and the policies of some of the
large companies employing engineers. The lectures are given by engineers
and 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.

GS066. 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.

GS68. 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 following problems: advertising service;
advertising 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.

GS80. Dynamical Geology. A consideration of the forces which
have molded the earth to its present form and are now constantly modifying
it. Textbook: Clelland, Geology, Physical and Historical,

GS81. Structural and Historical Geology. A study of the structure
of the earth and the history of its changing continents, ocean basins, and
its _ev’olving life forms. Textbook: Clelland, Geology, Physical and His-
torical.

GS64. Organic Evolution. A study of the evolution of life through-
out the past history of the earth with a discussion of the underlying laws
operating today and with especial reference to the various avenues along
which man is evolving. Textbook: Organic Evolution, Lull.
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GS66. Sound and Music. A general discriptive treatment with some
experimental lectures,

GS668. Descriptive Astronomy. A general survey, illustrated, of the
facts and theories relative to the solar system and sidereal universe.

GS67. Meteorology. A general descriptive account of atmospheric
phenomena with special emphasis on the conditions of importance to
aeronautics.

GST1. Principles of Biology and Heredity. A course of twenty
lectures illustrated by demonstrations, charts and lantern slides. This
ig 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 plants and animals, their classification, habits and habitat, migrations,
and geographical distribution. The questions of sex and heredity will be
treated at length, and there will be a brief treatment of the races of mankind
and of organic evolution.

GS72. Industrial Aspects of Bacteriology. A discussion of the rela-
tion of bacteria and allied microdrganisms to productive processes in agri-
culture and industry. The role of the bacteria in soil fertility, in nitrogen
fixation and other constructive processes, as well as the effect of undesirable
types of microdrganisms will be considered. Special attention will be given
to the fermentation processes in different industries whereby microbes are
made to work as chemical reageats. The course will be illustrated by
demonstrations and lantern slides.

GST73. Sanitery 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.

GSB82. 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 principies, with practice in useful vocabulary and sentence
formation. Each term may be taken independently. Textbook: Levy,
French Composition; selected reading matter from the works of Balzac,
Loti, Taine, Renan, A. France.

GS88. 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; impressionism and symbolism. Each term may be taken inde-
pendently. Textbook: Special reading matter from one period, or one
form of French literature,

GS91. 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,

GS92. German. This course consists of lectures on the German
dram~. with a considerable amount of reading from characteristic plays,
beginning with Schiller's *“ Don Karlos." This course is conducted mainly
in German.

GS94. 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.

GS96. German. This course consists of lectures and readings 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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GS96. 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.

GS97. 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 LANGUACES

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 additior 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 Modern Language
Association of America.* All other courses are of advanced grade.

L1l. German. This course is intended to prepare students to fulfiil
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. Texthooks: Vos, Essentials of German (Hoit
& Co.); Vogel, Storm's Geschichten aus der Tonne (Heath & Co.); Whilney,
Gersticker's Irrfahrien (Holt & Co.).

L12. German. Similar to L11, with additional and varied readings.

L21., Gearman, Thiscourse 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 Lichtenstein, Vogel (Heath
& Co.); Wright, German Science Reader (Holt & Co.); Kip, Scientific
German Reader (Oxford Press).

L22. German. Similar to L21, with additional and varied readings.

L381. German. This course is wholly devoted to exercises in scientific
German. Selections are made from current scientific journals, and the
latest textbooks.

L32. 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,

L33, 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 pract;icabl{e the exercises are conducted in German,

L37. German, Similar to L31, arranges for students in course X.

L43. German. This course comprises composition, pictation, read-
ing, lectures and conversation. The work is partly based on current
newspaper and magazine articles.

BY. 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;
ﬁzluiss’f), Histoire de Frarce (Heath); Bowen, First Scientific French Reader

eath).

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:
Carnakan, Short French Review Grammar (Heath); Francots, Alternative
Exercises for Introductory French Prose Composition (American Book Co.);
Selected Reading Texts; Bagin, Les Oberlé; Bowen, Scientific French Reader.

L83. Krench. This course is planned to suit the needs of course
IV. Some of the reading matter will deal with archit-ctural subjects.
Textbooks: Levy, French Composition; George Riat, Paris (Les Villes
d' Art Célibres),

L64. French. This course consists of reading and translation of
technical Franch,

L67. 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 deals 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, Flovence; Besnard,
Ze Mont-Saint- Michel; Gautier, Voyage en Espagne; Hugo, Notre Dame
de Paris,

*Report of the Committee of Twelve.

L81. Spanich. 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); Pittaro, Spanish Reader.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 117-123.

GS83. French.

GS88. French.

GS91. German.
GS92. German.
GSP4. German.
GS96. German,
GS96. German.
GS87. 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 engincering 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
caleulus and elementary differential equations with systematic study of
applications, From the outset, care is taken to present both underlying
principles and a great variety of concrete applications, the latter connecting
the mathematical instruction closely with the professional studies. The
instruction is given mainly by recitations in small sections, the number
of the students in a section being about twenty-five, Students having time
and interest for the study of mathematics beyond the prescribed limits are
offered opportunity for more advanced work, and the Institute offers
exceptional opportunities 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,

M11, Calculus and Analytic Geometry. An elementary presenta-
tio:: of the fundamental ideas of the calculus: derivatives, differentials,
maxima and minima, integration, with application to simple problems of
geometry and mechanics. Textbook: Woods and Bailey, Elementary
Calculus.

M12. Calculus and Analytic Geometry. Graphical representation
and differentiation of algebraic and trigonometric functions with applica-
tions. Textbook: Woods and Bailey, Elementary Calculus.

M13. 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.

M16. Slide Rule. Four exercises and lectures on the use of the
slide rule,

M21. Calculus. Mainly the integral caleulus of functions of one
variable including 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 Mathematics M21
and Mathematics M22 varies from year to year, Textbook: Woods and
Bailey, Analytic Geometry and Caleulus. 1922-1923.

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; infinite series and the elements of differential
equations, Work in nomographic charts and empirical equations is also
included, Textbooks: Woeods and Bailey, Analytic Geometry and Calculus
(1922-1923) ; Lipka, Graphical and Mechanical Computation.

M23. Differential Equations. Applications of differential equations
to numerous problems of physics and mechanics, Textbook: Phillips,
Differential Equations.,

M26. 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, 20, Statics, Kinematics, Dynamics. A problem course in
mechanics open to students who are taking or who have completed M22.
M356. Biﬁerential 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.
,37,38. Advanced Calculus and Differential Equations. Taylor's
Formula with applications to approximations in calculus and analysis,
partial differentiation, complex numbers, vectors, total and partial 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.

M43. Theoretical Aeronautics. Open to third and fourth year
students,

M46. 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.

MGE0. Applications of Mathematics to Chemistry. The application
of thermodynamics to chemical problems,

Mb4, 66. 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
Compulation.

MGB6. 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.

Mb67. 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.

Higher Geometry. Codrdinate 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 propagation of waves in solids and fluids.

M67. 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.

M68. 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.

MT70. Theory of Relativity and Gravitation. Einstein's theory of
space, time and gravitation with applications to mechanics and electro-
magnetic theory.

MT71. Mathematics of Investment. Such topics as compound inter-
est, annuities, stock and bond problems, capitalization, amortization,
sinking funds, ete,

MT2. 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 coeflicients,
variable coefficients, exact linear and simultaneous linear equations. The
application of the caleulus 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. Texthooks:
E. B. Wilson, Advanced Calculus; H. B, Phillips, Differential Equations;
Joseph Lipka, Graphical and Mechanical Computations.

M 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

. *For the endowment, support and maintenance of at least one college whose leading
object shall be, without exclu: in‘? other scientific and classical studies, including military
science, to teach such branches of learning as are related to agriculture and the mechanic
arts, in such manner as the Legislature 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 charge. On the graduation of every 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
belonging to the class as have shown special aptitude for military service and to furnish a
copy of this 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
prescribed by the two-year Basic Course are exempt from military service.
Students will 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. O. 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 hetween
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 all 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.)
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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.

yMSI2. 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,

MS13. Military Science, Junior Freshmen.* (Required in all courses.)
This course iscomposed 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 infantry 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.

24, 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
subjects are Orientation, Gunnery and Coast Artillery Material, Students
desiring information further than this should consult the Professor of
Military Science.

MS26. 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 (s). (Optional,) See remarks under
course 24 above. This course includes the study of various field fortifica-
tions, demolitions, roads and bridges, ete., 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 branches
of the service.

MS28. Advanced Ordnance. Open to students in courses II,
115, V, VI-A, X and XV: subject to certain limitations. In view of the
intimate relation between the work 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 taation may be obtained from the Professor of Miliiary
Science.

* These courses when completed are the equivalent of M521, 22, 23,
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MS29. Advanced Ordnance. A continuation of MS28. See descrip-
tion of courses listed above and MS25,

MS31., Sophomore Military Science. (Required in all courses.) This
course includes a study of small arms and of minor tactics.

MS32. Sophomore Military Science. (Required in all courses.) This
course includes Field Engineering, Military History and Policy of the
United States,

MS83. 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.

MS36. 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.

MS36. 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.

MS37. Advanced Air Service (a). (Optional) See remarks under
course 24 above, This course includes observation of artillery fire, and
observation for infantry, machine guns, aérial navigation, telephone,
telegraph, radio instruments and aérial photography.

MS38. Advanced Air Service (b). (Optional.) See remarks under
course 25 above, This course includes study of aérial 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, ete, It is under the direction of an Advisory
Council on Athletics, composed of alumni and undergraduate students.

PT16. 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 take these lectures and exercises. Regular exercises on the various
athletic teams may be substituted for gymnasium work.
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PROFESSIONAL SUMMER SCHOOLS

To bring the students into closer relations with the practical side of
their professions, professional summer schools are held in the departments
of Civil Engineering, 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 specially favorable for carrying on the field-work neces-
sary to hydrographic surveying. The Machias and East Machias rivers
are available for stream gaging, by means of floats and by the various types
of meters. Some of the smaller streams afford opportunity for weir
measurements.

The camp property comprises about eight hundred and fifty acres of
rolling land in the form of a strip varying in width from one-fourth to one
mile with a shore line of five miles on the lake, The main group of build-
ings consists of an administration building connected by covered passages
with buildings on either side and in the rear. This group of buildings con-
tains three recitation rooms accommodating some one hundred and thirty
students, a drafting-room with space for seventy-two students, a dining-
room seating one hundred and sixty, office accommodations for an 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 111 and XII will hereaiter 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, 1'08, 1'20 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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The number to the left is the subject number. The numbers under the
title are the numbers of the preparatory subjects. Those in italics indi-
cate subjects to be taken simultaneously. To the right of the subjects
are noted the Professional Courses which prescribe the subject and the
year and term in which the subject is taught. Under the heading ** Term
and Hours of Exercise and Preparation' the first number shows the
hours assigned wo Lecture or Recitation in the term of ten weeks, the
second the time assigned to preparation. Underneath the first number

- 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
(For description see Circular of General Information)
M1 ALGEBRA

M2 PLANE GEOMETRY
M8 SOLID GEOMETRY
M4 TRIGONOMETRY

E1 ENGLISH

H1i HISTORY

L61 FRENCH SElemenm.ty)
L6a8 FRENCH 11

L11 GERMAN (Elementary)
L31 GERMAN II

PHYSICS
8600e CHEMISTRY
CIVIL ENGINEERING — 1'00-1'99

Term and Hours of
Exercise and Preparalion Instruclor

No. Subject and Preparation Taken by Year Isi 2d 3d in Charge
Term Term Term
. I, IX-B 2 .. ..|30-60] 2-0 Robbins
1'00  Surveying and Plotting. ... { XI 8
Mi3, D173 XxVi 2 .. .. |2040| 55—20
1'001 Survc)'inlg and Plotting. ... {J’.Ih
M13, D173 VI, XV; Summer School 60 — 15 Hosmer
101 Surveymgllﬁstrumcnts.. oo XIIT L aasalisa sl lg_ 0 Robbins
11 8 10-0].. ..)es s H d
1'02 Surveying ............... 20 I ! it
M13, D173 IVs ;g—OL. s btard il
1'08 Surveying........eeeeves IIL; XII 8 Summer Camp
M22, D173 288- 0 Howard
1'04 Underground Surveying.... III; XII 8 Summer Camp
103 1(2)8— 0 Howard
1'07 Plane Surveying. ......... I, XI, XV: 8 Camp Technology Robbins
00, h22 IX-B Optional 100 hours
1'08 Geodetic and Topographic [ I, XI, )FVH 2 Camp Technology Robbins
BUEVEVHE v s s X-B Optional 100 hours
1°07, 8021
1'09 Geodetic Surveying....... I Elective 8 Camp Technology Hosmer
‘13 i 150 hours
1'11 Spherical Trigonometry.... I, 1X-B, 2 10-20 .. .. Hosmer
112 Astro T 1kB, X1 4 30-30 i
k StIONOMY . v ovvvvvvrrnan -B, At
100, 111 XV TS

132




No.
113
114
115
119

120
121

123
124

125
126
127
128
1'30
181

1:32
133
1'39
1'40
1'41
1'43

144

145
148
149
1'50
1561
152
1'563
1'631
1564
1'66

SUBJECTS OF INSTRUCTION 133

Term and Hours of
Exercise and Preparation Inslructor

Subject and Preparation Taken by Year Ist 2d 8d in Charge
Term Term  Term
Geodeny . ..o vvo i I 8 .. i |ae es | 30-80 Hosmer
M22, 1'12
Geloci;ay ................. I (Elective) G .. .. I .+ +. | 80-80 Hosmer
Navm‘atmn .............. {Elective RASLY Y ol 20—40} Hosmer
1'11 3 3 5 . | 2040
an Reading and Topo-
gfgphical Drawing...... ILIX-B, XI 3 . | cr L |22—0 Howara
Railway l;i;ldwurk ........ I, XI, XV, Cangg Technology Babcock
.00, 1° 0
Railway and Highway Engi- [ I1, 2 8 30-55[30-30 (.. ..
RBAHNE G i s Iy XVi 8 20-40 (20-30 (.., .. Breed
M21, 1:00, 120 X1 3 20-40 [20-25 | .. ..
Railway Draft:ng ......... I, 2 8 60-0(60-0)].. .. Babcock
, 1'8 XI 8 60-0|60-0).. ..
Rm]wny a.nd Highway Engi-
................ I3, XV 4 8045].. .. .. .. Breed
f120 121. 2221 and 1'30
or Iy
Rallltgiay Engineering...... Iia 4 . | 20-40 | 30-560 Breed
Ralil;vaayjls);uign .......... Isa 4 . |40- 0 |40- 0 Breed
Rail;v;'yl_lgggincering ...... Elective G 20-40 | 20-40 | 20-40 Breed
Ralll;wﬁ:;yI Igesign .......... Elective G 30 | 30 | 380 Breed
Rolngs'and Pavements..... Iy, 3, XI 3 e oo | 20-20 Breed
Testing of Highway Materi-
i i Isb (U e O s sh Breed
1'30, 236
H!ghway Transportation. .. Iib 4 . | 80-50 Breed
124, 1'31, 537
Highway Design.......... Isb 4 . |40~ 0 Breed
1°23, 1'24, 1°38
G?I(;h::;c Statles, ..covveies 1 2 . |40-20] .. .. Bowman
Theory of Structu.rea. vovs [ Iy, 0 IX-B 3 s 40-80 Bowman
221, #2881 1 3 o ) e oo | 40-76
Theory of Structures,,..,., I, IVi; XI ] . | 20-40 | 2040  Sutherland
2,21, #82 or 2281
Materials. . .....ooieenins I; IVa; XI; }8 ... ..|20-40 Sutherland
221, Sl! or 2881 XVi
III.. 8 g ' I 30—501
Stationary Structures...... 4
'21, VI & tional) 4 | 30—-50 } Luther
; 8Summer | 30-50 5
Vl' A B 4 30-50 o
‘Ihgo;ir of Structures...... G 2040 |30-60 | .. .. Luther
Foundations. . ..........s LIV XVi 4 10-16).. .. |.. .. Spofford
1'40 or 1'41 or 1'44
Theory of Structures...... Lis 4 40-80 | 50-100 | 30-60  Spofford
1'40 or 1'41, 1'43
Theory of Structures...... I; XI, XVi 4 40-80 | 50-100 | .. .. Spofford
1'40 or 1'41, 1'43
Theory of Structures. ..... Vs 4 40-80 | 50-100 | .. .. Spofford
1'40 or 1'41, 1'43
Stx;uc;um (Design) . ...... XIII-A G .]80-0].. .. Bowman
Br}d e Design............ I 4 50-0|60-0(|70-0 Bowman
Structural Design......... L 4 50-0]60-0|30-0  Bowman
1'49 or 1'50
Sul'ugguml Design......... XI, XVy 4 . |40- 0| 20- 0 Bowman
Advanced Structural Demgn Electlve G . |60~ 0 |60- 0 Sutherland

1'40; 1'63 or 4'92; 1'68, 1




134

1:56
158
1'60

1:62
1'63

1'64

1'65

1-66
1'68
1:69
1'70
171
1'73

1'75

177
1'79

1'80
1'81

1'82
1'83
190

2:00
201
202

208

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation

Advnnced Structures

49,
Reml'orr_ed Concrete Destgn Elective

1°49 or 1'50 or 1'5

Hydrographic Surveymg. o

107, 1"08

Thepretical Hydraulics..... {

221
Theoretical Hydraulics.. ...
2'21

Theoretical Hydraulics.. . ..
221

Theoretical Hydraulics. . . .
220

Hydraulics, Advanced

1

62 or equivalent

Hydraulic Engineering.. ...
164

1'62 or

Water Power Engineering. .
165

1

62 or 1'64 or

Water Power Engineering. .
16

Wat;‘r) Power Engineering. .

Water Power Engmeenng
1'44 or 1°49 or 62

1'50; 1'6

or 1'85, 1'71, I'82

Hydraullc and Sanitary En-
gineering

1
Sanitary Engineering......

1'8.
Hydraulic and Sanitary De-

En,

neerin

wage Purification. .. ..

176 or 1'77

‘Water Power Design

of Water and

{X\'h
{II

Term and Hours of

Exercise and Preparation

Taken by YmrT Ist

G
G

Elective

I; XI; XVa

VI-A (A

1I; XVy

ern Q ARRroer® poen

I
4
VI (Optional) :

Elective G

I
X1
I

XI

-

Elective

Elective

Q@ Q@

Elective

Elective in
i

erm Term
80-00 | 30-90 | 30-00

BOLBOM I vl o

Camp Technology
75

hours

.. .. |40-80
2040 | .. ..
30-50
30-40

30-60
2040

40-80
40—80

20-40 | 20-40

10-50
i lao—ﬁo
] i 20—20
80-60

30-60 | 80-60
30-45 | 30-50 | 30-60
20-40 | 20-40 | 40-80
v lve v |80=0
. |20- 0] 60- 0

20-40 | 20-40 | .. ..
60- 0 | 60- 0 | 60- 0
80- 0 | 80- 0 | 60- 0

«l.. .. 13030

Term

J

|

i)
}
i)

Instructor
in Charge

Spofford
Sutherland
Luther

Russell
Russell

Russell

Russell

Russell
Barrows
Barrows
Barrows
Barrows

Barrows

Sampson

Sampson
Sampson

Sampson

Barrows

Babcock

MECHANICAL ENGINEERING — 2'00-2-99

Subject and Preparation

Mechani
D101, D171 M1l

Mechanism

2‘00

Mec

DI.OI D171 M11

Mechanism of Machines. . .
200

&

Term and Hours of

Exercise and Preparation

Taken by Year Ist

T Term Term Term
X111 kv. 8060 ss voilis os
II; VI; VI-A; 2 . 180-60 | .. ..
xti; xv, l

I XI; XVi 2 3045

IX-B 2 30-50 ;
VII, VIII 2 30-60 S
11, X L, 30-60
EE{rV Summer School 35-55
i 3040 | .. .|l

Instructor
in Charge

Merrill
Merrill

Merrill

Swett
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Term and Howurs o)
) I Exercise and Preparation Instructor
No. Subject and Preparation Taken by Year 1st £2d 8d in Charge
Term Term Term

206 Design of Automatic Ma-

CHIRSTY o0/ niienan el s siaies II G Any term, 180 hours Swett
2:05, 223

2'10 Mechanical Engineering VI % i
ITAWIRE o e s v s T I)e-B; NI 2 80=0 |vv s b os James
D123, D172, 200 XVa

211 Mechanical Engineering

DL T SR NS Gl II B o1 NBO= O e el James
2'10, 201
. 3 VI-A 4 60-0].. ..
212 Machine Drawing........ II 0 LR INEAT James
D123 VI; XIII; XV 8 60-0|.. ..
. ; I1X-B 2 .. ..|3-0]|30-0
2'13 Machine Drawing...,.... II 8 30-0].. . S 1 James
212 ¥ XVy $ hoes |y | 1BO=0
2'14 Machine Drawing........ 111y Summer School 45— 0 James
D123 _ I3 IVy, VI
2:20 Applied Mechanics (Statics) | VIII; xx.h; 2 o] .v .. | 30-80 Johnston
M22, 8012 XI; X111,
XVi XVa
I XIV; |8 8060 (.. .. .. ..
. ; X; XV) 8 .. .. |....|80-60
2202 Applied Mechanics 11 2 . .. | 40-60 Johnston
M22, 8012
2:203 Applied Mechanics,....... VI-A R oy e/ 40480] o e Johnston
8021, Me2
2204 Apﬁl'ﬁd Mechanics. ....... v 8 80=80 Jiis v | ia Johnston
221 Applied Mechanics. .. ..... I; VI;
(Kinetics — Strength'of | IX-B} XI; (8 30-60|.. .. |.. .. Johnston
Materials) XIII
2:20 XVi; XV,
11T 8 .. ..|[30-60
. X 4 30-60).. ... .
2:211 Applied Mechanics, ,...... VIII, IV 8 30-60 (.. .. |.. .. Johnston
(Strength of Materials) XIV 3 .. ..|3-601].. ..
29 i XVi, X-B 4 3080)....|. o
2:212 Applied Mechanies..,...., [II 3 40-80 .. oo |.v oo Johnston
2202 VI-A(B) 4 60-0(.. 1]
2213 Applied Mechanics. ....... VI-A (A) 8 30-601(.. .. Johnston
VIAA(B) 8 ....|30-60|.. ..
2:214 A[\pélid Mechanics. ....... IV 2 30-50 | .. .. Johnston
2'20
2:215 Applied Mechanics ....... IV}E » 8 30-69 .. .. |..
X1IT; XV, 8 30-60 | .. ..
2'22 Applied Mechanics, . ...... III 3 .. .. |30-60
2:21 VI 8 ....|30-50].. .. Johnston
X 4 .. ..|80-60].. ..
X-B Any term 30-60
2:221 Applied Mechanics........
ésgength of Materials) LXI; XV 3 .. ..|20-30 | 20-30 Johnston
2222 Ap2p12m21 Mechanics, ....... 1I 8 . |40-60 | .. .. Johnston
*21
2223 Applied Mechanics. ,...,.. VI-A (A) 3 ( | «+ . | 30-60 Johnston
2224 Appliﬂi Mechanics........ IVa 1 .. | 30-50
2:226 AI:!p‘lzlﬁl Mechanics. ....... v 3 . |80-60 | .. .. Johnston
2'23 Applied Mechanics........ XVs 8 .. .. | 30-50 Fuller
Ze%éength of Materials)
2'231 Applied Mechanics..,..... XIII 3 .. ..|.. .. |80-60 Fuller
éS:l’;acngth of Materials)
2232 J\pzp]2izeg Mechanics........ 11 3 .. ..|l.. ..|380-50 Fuller
2:235 Apz;)g;d Mechanics. ....... IVy 8 .. .ol .. |80-60 Fuller

2'24 Applied Mechanics,....... VI (Optional) 8 .. .. |.. .. |30-50 Fuller
gglanetacs)




1326

2:25

2:262
2263
2472
228

2:202
2:203
2:302
2:303

2'31
2:32

233
234
2:351
2:352

236

2:37
2'38

2'40
241

2411
242

2:43
2432
244
2'451
2452

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparalion

Dyn.p'.mim of Machines, ...

Mechanics of Engineering. .

Mechanics of Engineering. .
2:2

Theory of Elasticity. ..
Theory of Elasticity
Advanced Mechanics and

Theory of Dlastmity

2:262, 212

Ordnance Engmeenng
2:232

Ordnance Engineering

2:232, 2:202

Materiale of Engineering. .
222

Materials of Engineering. . .
2:302

Materials of Engineering. , .
Materia's of Engineering. . .

Materials and Heat Treat-

'1
Testmg Mat‘fnals Laboratory II; IX-B
Testing Materials Laboratory IIj
2'351 I

Test. Materials Laboratory | XVi

2'22 or 2:221

Testing Materials Laboratory IVa
222 XIII

Testing Materials Laboratory

(Concrete
222

Heat Eng-menrlng
M22, 8'023

Heat Engineering
201, 211

Heat Engineeding
201

Heat Engineering
5

Heat Engineering. . .......
41

Heat Engineering
2:43, 2'42

Heat Enginccring
2:42, 243

Heat Lng-meenng
2'44, 2'603

Heat Engineering
245

Term and Hours of
Exercise and Prepural;&n

Taken by Year 1st
Term Term Term
4 30-40|.. .. |
4 . 120-80 | .. ..
4 . | 20~40
Army Ord, 4 ..|3o—60|.. o
Army Ord, 4 s 1.. .. | 30-60
IIJI G ‘c'; gﬁg |30-ﬂo 30-00
8.N.Ord.
II, ROT.C. & .. - 11010018’ Officer
11, R.O.T.C. 4 e |1I%—20
11, lx-B 3 20-20 | .. ..
4 20-20 5530
g L
%{I IllxB 4 5540 20-20
do 4 & T
%"\r;rme 2B i 20-40
1 4 .l .. | 20-10
G 20-20 | 20-20 | 20-20
80 80 80
4 20-10
4 20-20 | .. ..
3 4 20-10 [ .. ..
111 XI;\ 8 ve .. | 20-10
v i
4 20-10 [ ., oo ]er oo
XVuXVs 4 .. .. |20-10].. ..
VI-A (Bg & e sz | 20-20:
I-A B Summer 20-20 | .. ..
VI-A (A) 7 e 10 S i Gl
4 .. ... ..|20-10
4 30-10 G
4 30-15
2 4 510
25
I1; IX-B 8 30-60 .. ..
X111, XVy
III: U.5.N.(Torpedo) 4 30-60].. ..l.. ..
kav‘ e i) [ [
4 20-10
IIn.. 3 20-10
XIII 8 20-20
1I; IX- B s . | 30-60 | .
xir;
IIthS'\ (Torpedo) 4 ..130-60).. ..
xbg, XV 8 .. | 20-10
111, 4 20-10
3 I 20-10
11 3 ....|....|20-30
U.S.N. (Torpedo) 4 o aalhal w2040
11; VII, & R0LE00 e e
4 .120-20 | .. ..

Insiructor
in Charge

Riley
Fuller
Fuller

Fuller
Fuller

Fuller
Fuller
Haven
R, 8,

Williams
Hayward
Hayward
Hayward
Hayward
Fay
Hayward
Hayward

Hayward

Hayward

Hayward
Berry

Miller




SUBJECTS OF INSTRUCTION

No. Subject and Preparation

Term and Hours of

Exercise and Preparation
Taken by Year 1st 2d 8d

Term Term Term

I; XI; 4 30-60 .. ..].. ..
246 Heat Engineering......... | Army Ord.
M22, 202, 8'023 111, 3;
X
XV, 8 80-60 (.. ..[.. ..
I; XI; 4 .. ..|80-60].. ..
Army Ord.
2,47 Heat Engineering, ........ { 111}, 9;
246 X;
XV, . 3 30-60 | .. ..
s XI; 4 v 4o | 30-30
2'48 Heat Engineering. ........ Army Ord 4 30-60
2:47 XV, 3 8 .. .. ]...:|830-30
v | e
250 Heat Engineering......... VI; VI-A(A); 8 30-60 | .. .. | .. ..
M 23, 8023, 2:01 Ifa;
VI-A (B) 3 . |30-60 | .. .. 1
Heat Engineeri V%A(‘\) RN ) 30-60 |
251 eat Engineering......... -A (£ S 1 e
2'50 VII:
VI 8 i onles o0 |B0-80
252 Heat Engineering......... VI-A (A; 4 Summer | 30-60 | .. ..
251 : VI-A (B 4 3060 .. .. |.. .
2'683 Power in Mining,........ IIli3 4 4040 |.. .. |.. ..
8023, 302, M22
2'54 Advanced Heat Engineering II G 30-80 |30-90 30-00
2'556 Heat Engineering......... [US.A. (C.A) 8Sp... .. |.. .. |30-80
2:42 y U.S.N. (Torpedo)
2'57 Mechanical Equipment of
uildings, eating and
Ventilation . ........... IVs 4 .. .. | 4040
8023
2'58 Pnﬁvsg Plant Design....... II T R | [ R T [0t
2602 Engi:z)ec;iﬁ Laboratory.... II; XV; 3 .. [20-10 | .,
2:603 Eng}'{gﬂe;igg Laboratory.... II, XVa 3 e ol | 20-10
2:604 Engineering Laboratory.... XV; 4 o ee o0 | 60-30
2'40, 2'42
FIRdLE VI 4 40-30 | ..
2606 Enginecring Laboratory.... | VI-A (B; 4 .. .. |.. .. [40-30
50, 2'51 VI-A (A 4 ., .. |40-30 |., ..
VI-A (A) 6 Summer 40-30
BRINL IX-B; X 4 40—20|.. e I
2606 Engineering Laboratory.... [ Il (TER P (R 1 )
2'40, 242 11Ty, 3 8 .. . |.v .. |20-20
2:607 El‘égil%ﬂeling Laboratory,... IV: & s | o
b
2:608 Engineering Laboratory.. XIII 3 | | 40-20
240, 242
2:61 Erggipgcring Laboratory.... II 4 4040]|.. .. |
2611 Erggil};:;.-ring Laboratory.... XVi 4 4040 | .. .. |..
2608
2:612 Engi:g:cring Laboratory.... X 4 .. .. |20-10]..
2605
2'613 g‘.ng:neering Laboratory., XIII & 20=2001 6 allias as
2'608
2614 quinlqc.'img Laboratory .., XIII & on oon| 207200 .
2:62 Engzinccring Laboratory..... II 4 .. .. ]4040 .. ..
2'621 E:}zg-x;;'llenring Laboratory.... XVi 4 .. ..|20-10].. ..
2:631 Ga;f.nginc Lg?;%ratory. «+. Army Ord. Summer, 214 hours
2'64 Engineering and Hydraulic
Laboratory............ LXIXV: 4 .. ..]....|30-80

246, 1'62

137

Instructor
in Charge

Miller
Taft

Miller

Miller

Taft

Taft

Taft
Jones

Berry
Berry

Holt
Miller
Eames
Eames

Eames

Eames

Eames
Eames
Eames
Eames
Eames
Eames
Eames
Eames

Eames

Fales

Eames




138

No.
265
162, 2°46

2:66
246, 2:47, 248

2:67 Ordnance Engineering.....

2'681 Ordnance Engineering. ...
2:682 Orr(‘l:&g:fce Engineering . . . .

-
2'683 Ordt&ggcc Engineering. .. ..
2:G85 Interior Ballistics ,.......

269 Textll c Engineering . .

2'702 Machme Dam n
2:12, 22, 2 22, 243

2703 Muchmc Desngn ..........
2:702 A

2:704 Machine Design. .........
2'12, 222

2'71
270 4

2711 Machine Design. .....
2704

272 Mgc_}:line J B 72T ()
2732 Lngmc DE‘\-lgﬂ ....... SorE

45, 2’71
2733 L:n ne Destg.\ 5
2'%2

274 Advanced Machine Design.
272
2:761 Automné1§2Machanery. Stern

2752 Mechanical Equipment of
Buildings. o sioeesssiiavs

2:23, 2'44 or 248

2'7563 Steam lurbme anneenng
2:44, 2'5

2754 Pll;zl’rutcctlon ]"ngunacnug

2303, 2:352

2755 Heat Transmission. .......

24 4or2480r252

2756 Ieat Treatment.
302, 2352

2:757 Internal Combustion Engines
2'25, 2'43%

2:758 LOCornotlu. Engineering . .
2:23 or 2:232
2:769 RLErlgerauon

2:7610 Thcory of Elasticity.....

276 (:"nernl Engmccrmg Lectures
223, 2'44

277 Indusdmul At e

2'78 Industrw.] Plants.,......

23, 2'44

2:792 Automotwe Engineering, . .
2:25, 2'45

2793 Automotive Engineering. . .
2792

280 Forging......osiviasvins
D123

2801 Forging ....covvveecrons

2'802 Forging. ... AR IO I

Subject and Preparation

Steam and Hydraulic Lab-

Power Labomtory ........

Machine Design, . .......

Taken by

I
Army Ord,

Army Ord.

Army Ord.
Army Ord,

Army Ord.

Ord. U.S.N,
11

II

IT

XV:

II

XV:

II

IIa

IIs

11

IT (Elective)

II, XV

ﬁﬁlcctn'e)

IT (Elective)

II (Elective)

11 (Elective)

II (T'h.:.twe)
1-A

ll (Llcm,tlvg,)

IT; VIIs

11 (Elective)

I1; XV3

11

11 (General)

1L

1L

XIIT

II

I1

Term and Hours of

Exercise and Preparation
Year 1st 3d

[

I O O

LA B o R NN T SN R

Term Term Term

e o | en .. | 40-40
.. .. | 4040

Summer, 218 hours
4D—SO|.. , G
v el | 80=B0G] o5 i
o ]ee o0 2020
'f .. .. | 80-30
ISO-.SO
50
.| 10- 0|,
20
sl ..|m—0
2
Pinsa L S0 s
40
200010 st e
40
«20=0] .. ..
40
Sl 0 b A
)40~ 0 .. ..
v lee .. | 80-20
100- 0 | 100-0 | 100-0
. | 20-20 | 20-20

e 0| 20-20
. |20-20 .. ..
. 120-20 | .. ..
. 120-20 | .. ..
+110-010-0
20—20 20-20
. [20-20
40- 0

(B 2020

. 120-20 | ..

C|10-0] ..

. | 50-35 | ..
oo e | 20-10

40
.l20-20 (.. ..
Sl .. 20-20

40
0= 1005 s

50
s e el e
e B0 e
25

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Instructor
in Charge

Eames
Eames
Holmes
Hayward
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
Lambirth
Lambirth




No.
281

2:82

2'83

2'831

284
2'86
2'87
2:871
2:88
2'881
289
290
201
2911
2:p2
295

2:951

2'06

297

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparal ig:it

Subject and Preparation Taken by Year Ist 2d
Term Term  Term
TOTEING o oo vioennnssssnss IIL 4 Al 18— 0
j37% 3
11 3 L lgo=i0
Fondry . cosiniansaninss 40
D12 XIII 2 38-0]....|.. 0
Vi g2 10-0)....]
Horndry. o v s seasnasinsoasn 20
12 X 4 10-0]....|
4 20
111 4 10-0(.. .. |
FoURALY, ¢ v vvaioesinvens 30
D123 IX-B [ ég-m.. |
Pat.tggnMaHng .......... II [ ARy | 1o ..|3 0
Vise and Bench Work. .... II; XIII 8 A0="010 0 ox Lion s
D123 30
Viselnznd Bench Work. .... VI 2 10-0].. .. 1
Vi%:lalnd Bench Work. .. .. XI1v 2 5-0]. |
Machine Tool Work. ...... II; XIII ] .10~ 0|
2'86 30
0-0
Machine Tool Work....... Army Ord. 4 l o7 ‘ f
Macéx_}ne Tool Work, . SN H . Eg— 0.
M;céléne Tool Work....... IT; XIII 3 o |oe oo | 10~0
M;chﬁne Tool Work....... X1V 2 ) =01, ..
M;chme Tool Work.. ... .. X1V 2 .| 60
M;cégne Tool Work.. . .... I1; XIII & 1000 oo s
Vise and Bench and Ma- (X 4 . J10=0] .. .
chine Tool Wor sils 20
D123 1X-B 3 [10- 0 | 10- O
20 20
Vise and Bench and Ma-
chine Tool Work....... XV 4 ....|1000].. ..
D123 30
Meﬁ.hauical Laboratory.... XVi Summer Course %g—ﬂ
X 7 AR e v [y ()
Machine Tool Work....... 20
2'95 or 2'06 XVs 3 ég—ﬂl.. doflfion oo

139

Instruclor
in Charge

Lambirth

O'Neill

O'Neill

O'Neill

0'Neill
Littlefield
Littlefield
Littlefield

. R. H. Smith

. R. H, Smith

English
R. H. Smith
R. H. Smith
R. H. Smith
R. H. 8mith

} R.H.S5mith

R. H. Smith

R.H.Smith

MINING ENGINEERING AND METALLURGY — 3:00-3:99

Na.
301
3:03
304
305
3'08

Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by Year Ist 8d
Term  Term Term
Mining Eng n% ....... III (Elective) G .. .. |80-30|.. ..
}3(}%,38 023, 12'02, 12.30,

Managg Engineering....... III4, » 4 20-20].. ..|
Mar_lg:lig Engineering. ...... 1IN, » 4 40-551| ..
Mlln2“(1)gl Engineering. ...... III (Elective) G .. .. [30-30) .. ..

Mi:;ﬁonf Engineering (Adv)) III (Elective) G 200 hours

Instructor
in Charge

Locke

Locke
Locke
Locke
Locke




140

321

322

323

324
331
332

3'33
3'43
344
345
3406

347
348

349
354
355

356
359
361
362
3'63

402
403
4'04
4'05

406

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

) Exercise and Preparalion
Subject und Preparation Token by Year Ist 2d Sd
Term Term Term

IIL, 3
Ore Dressing. . ......... 0 1 4
302 III (Elective) G
XII 8
III, 3
Ore Dressing Laboratory

331, 513, 8 IIL, s 4
111, 3

Ore Dressing., . ...........

305, 331 11z 4
Ore Dressing (RAVY . rvaea IIT (Elective) G
Flrc Assaymg ........ S 0 () ]

5122, 12'02
Fire Assa mg and Metal-

Iurglca] {4 oratory,..... XIV 4

(Optional)
Fu&e;}ssuymg R s III (Elective) G
Metallurgy of Iron and Steel III (Elective) G
‘41, 3'44
Metnllurgy, General, Zinc
and Minor Metals,..... III (Elective) G

Metallurgy of Iron and Steel

e e L A R (Elective)

Mgtallurgica] Ptant Des1gn IIT (Elective) G

‘42, 3438, 344,

General Metallurgf (Adv] IIT (Elective) G
et

Non-Ferrous allurgy

40-40
40-30
50010 40-40
40-30
10-20 | .
70
; | 10-10 |
0
| 20-40 |
125—10 fis
200 hours
20-20 | ..
70
20-20 .. .. |
40
200 hours
| .. | 25-80
15
.. .. | 4040

200 hours
any term 40-80

AN ) il e s taia At vl vsrs III (Elective) G any term 40-80
Metailurgy of Common All Courses

1Y R R e e TR except II1 3,4 .. .. |20-20 | 20-20

(Elective)

Metallurgical Laboratory

and Reports, .......... III (Elective) G 10-10 | .., .. | .. ..

331, 3'41 0
Metailur’glcal Laboratory III (Elective) G .. .. |10-15].. ..

and Reports. ...,...... 0

331, 341, 342
Memllurg}'cal PlAntal, oo IIIs & v | 40-40 | g
Metallurgical Calculations., III;, s 4 20-20(|.. .. |.. ..

3'41 and 3'42 or 3'44

IITs 3 [[‘:U 20 I

Metallography . . II1; 4 60-20

3'43 or 3431
Metallography .. ......... 111 3 .. | 20- 0

361 IIIg 4 20-0 G
Metallography......,... . IIL 4 10 10

3'43 or 3'431

ARCHITECTURE — 4:00-4-99

Subject and Preparation Taken by

Fme{lg;ld Drawing........ IV
]

Freehand Drawing. ....... vy
402

Life Class.,........... oo IV
03

4
Life Class and Decorative
D T A R M L ke 1

404
W:anlor b e ial | AEVE

Term and Hours of

Exercise and Preparation
Year 1st 2d 34

2
3
4

Term Term Term
40~ 0 [40- 0 |40~ 0

40- 0 | 40- 0 | 40- 0
60- 0 | 60- 0 [60- 0

60~ 0 | 60- 0 |60~ 0
20~ 0 | 20- 0 | 20- 0

Instructor
in Charge

Locke

Locke

Locke

Locke

Bugbee

Bughee
Bughbee

Hayward
Hofman

Hayward

Bugbee
Hayward
Hayward

Hayward

Hofman
Hayward
Hayward
Hayward
Hayward
Hayward

Hayward

Instructor
in Charge

Brown
Brown

Browu

Brown

Brown
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Term and Hours of

141

Exercise and Preparation Instructor
No. Subject and Preparation Taken by YearT Ist Tg‘ri T.?d in Charge
erm erm erm
411 Shia)dle;;:gl%ndows ...... 2 30-10|.. Gardner
412 Perspective gt 1 10-80 | 10-2 } Luawrence
414 Applliéed' Perspective. . ... .. 8 20-0 20— 0 20- 9 Gardner
4211 Oﬂf)ce Preigiigg ............ g Shita 40- 0 | 40- 0 Jenney
4212 Office Practice. ....... Summ..r 100 huurs i enney
422 Prgf;sl,slmnal Relations. g %8—- : }U | %g %g cnnev]'
i pad l) ik erranc
4'30 Theory of Design......... 1 10-20 | 10-20 | 10-20  Remington
4'41 Architectural 1story o 1,2 20-40 | 20-40 | 20-40 Pu‘nam
442 Arglﬁectuml History...... 3 10-20 | 20-40 | 20-30 Putnam
4'40 European Civilization and }1\? 8 30-40 | 3040 [ 3040 8
................... ol wumner
DHH
4'47 European Civilization and}
4:\46. .................. v 4 30-40 | 3040 | 30-40 Sumner
4.40 History of Renaissance Art IV (Elective) & .o | wreliera] 11010 Walker
4'51 Phﬂo;ophy of Architecture, IV 4 10-10 [10-10 | .. .. Walker
461 Landscape and Civic Design Vi G 10- 10 10-10 Pray
4'63 Architectural Humanities. . IVi G 0-10 Adams
471 DeD%SE Dl?’SDlﬁS .4.1-1‘ . IV 2 100— 100-0 | 140-0 Gardner
472 Design 1L .4.0.“. b IVi 3 140- 0 | 140-0 | 160-0 Stearns
473 Dgisi%. 21(1)“.'. e 4 255- 0 | 275-0 | 830-0 Dodge
474 Design (Advanced). . Vi G 329- 0 | 320-0 | 350-0
4'80 Building Constrmtmn v 8 20-10 (.. .. |:. o Norton
481 Cuzn'.%laructwe Design . IVy 8 80- 0 Lawrence
4'82 Consstlrucuve Design....... vy 4 60-0]40-0].. Lagrcncc
4 artan
400 Stﬁc%léral Drawing....... 1Vi 8 40-15|.. .. | Norton
1
4'01 Stg._lg;uml Deslgh . onere e Vs 8 ....|95-0]|70-0 Lawrence
402 Structural Design......... V3 4 165-0 | 180-0 | 150-0 Lawrence
4'81 and 1'41
CHEMISTRY — 5:00-6'99
Term and Hours of
Exercise and Preparalion Instructor
No.  Subject and Preparation Taken by  Year TI st Tﬂd = 3 in Charge
erm Term erm
501 Chemis! ... Allcourses 1 40-50 (.. .. | H.M.Smith
M1, Ll SUOe 500& except IVi
502 Chnaﬁstry codie | L2l cnui'sves 1 ol 38-50 e s Mueller
5 except IV1
503 Ch;:glzsstry ............... All co::is\u;s 1 ) ]ig—SO Phelan
i excep 1
505 Inorganic Chemistry I..... {1}5 5 : aiis '|I 30—4..1 30-45 N%rris
' . B - =45 Ry Fi all
d Schumb
506 Ingr%xmc Chemistry II.... V 4,G . | 20-20 | 20-20 Norris
508 Preparation of Inorganic L
Bm‘npol.uu.ia ............ (Elective) O i el |t as | E10=20. Hall
'13
500 Theories and Applications| V, X
of Catalysis. ....cooonves (Elective) 4, G .+ «s | .+ +. |80-30 Underwood
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No. Subjectiand! Preparation
111
VIII
IX-A
X1
XII
v
VII
X
XIv
XVa

610 Qualitative Analysis.......
503

11
v
viI
VIII
5121 Quantitative Analysis. . . . . { b
510

XI
XI1
X1V
XVs

I11

5'122 Quantitative Analysis.....
5.121 XII

XIV
XV,

518 Quantitative Analysis. . ..,
5122

514 Analystlcal Chemistry...... XA
518 Quahtative Analysis of Rare

A s I it (Elective)

5 13
517 Methods of Electrochemical

ATRIFHE, oo mae s (Elective)

513
519 Chemical Literature....... v
L11, 5’122

Term and Hours of
Exercise and Prepuratu&n
3

Taken by Year 1st

Term Term Term
2 10-20].. ..

110 '

2 10-20(.. .. |

2 1020(....0....
2 10-15(.. .. |

110

2 1020].. .. |

110

Summer School lgg—SO
Summer School 10-20
100
Summer School 35-30
Summer School 35—30
Summer School 35—30

% ..|10;20|....
ISO—%I....l....
Summer School 10-20
2 . J10-10 | .. ..
130
2 . J10-10 | .. ..
110
2 20-20(.. ..].. ..
60
2 . 110-10 | 10-10
40 40
2 A |I{D—20|.. v
2 20-20|.. ..|
2 . l10-10 ..
70
2 .. .. ]10-10
2 .|20-20].. ..
90
1 .l20-20 .. ..
70
2 il fesen ¢ |10——20
2 .l720—20|
2 . |10-10
70
2 | .l20-25;
00
1 o l.. .. | 20-20
70
4 | . | 10-15
50
G010 e et et s
120

(O T R
R e i

Instructor
sn Charge

Fa
Hall
Williams
Hamilton

Hall
Williams
Hamilton

Fay

Hall
Williams
Hamilton

Fay

Hall
Williams
Hamilton

Fay
Hamilton

Hall

Hall
Hall




520
521

522

5'25
*25
526
527

=

529

5'30

531
532
533

5341
5342
5343
536

5361

537

541
542
543
6'50
6'51
5562
553
54

SUBJECTS OF INSTRUCTION

143

Term and Hours of

r Exercise and Prepa.ranon Instructor
Subject and Preparation Taken by Year I1st 3d in Charge
Term Tﬂm Term
Wgter Supplies. . ccovvins VII 8 10-10| .. .. | Woodman
Industrial Water Analysis.. XI ] .} 50}.. .. Woodman
65121 25
Water Supplies and Wastes
Disposal, ... sseesianss XI 4 10-20|.. ..|.. .. Woodman
5121 20
: VIL 8 . owi e oo |20-00
Chemistry of Foods,....... VIl 80
5'121, 5'50 or 5'51 3 . | 2040 [ Woodman
Chemistry of Foods (Elective) 4 any term 10-10
5121, 550 or 5'51 40
Foud Analysls (Advanced) (Elective) 4 any term 10-10 Woodman
121, 650 or 5:61 50
Chemtatry ol' Plant and
Animal Life. .....o0000n G . |40-80 | .. .. Mueller
550 or 561
Optical Methods in Chem-
:chilzé\na 6"'-15 ........... V (Elictive) 4 any term 30-20 Woodman
Prommafﬂ Technical Analy-
.................... X; XIV 4 any term 15-30 Gill
LlI 5122, 5'60 or 551 &Ofltmtml) 75
Gas Analyms T itz brere s 3 vo Joas e} 20710 Gill
5'122 3 20—10 At s
Gaa z;'ximadyms i B on OO (Optional) 4 G 80-0].. .. [80-0 Gill
Gaggnd Fuel Analysis..... II; XVa 4 ed | 12-— Olie a Gill
i (Given in connection with Engineering Laboratory)
Apg:ged Chemistry .. ....0 111 4 20-20].. .. ].. .. Gill
Applied Chemistry........ II; XVy 4 . | 20-20 | 20-20 Gill
5'( ; {Optmna[)
Engineering Chemistry . ... 113 XVa 4 . | 20-20 | 20-20 Gill
503 (Elective)
Testingof OQils. .......... s X X1 4, G any term 30~ 0 Gill
resting or Ol ﬁoptmmln : 110~ 5 | 10- 5 G
Testing of Qils. ., ...cannrs ; ill
'03 X(h (P‘lectwe 25 25
. 4 .|20-10 | .. ..
Chemistry of Road Materi- ! Gill
R e A e Optional G . . | 20-10
5" 40
Specml Methods and Instru-
................. 8 30-20 Gil
5 122 8013 oodman
Metall hy 1 M ¥ 200 Wﬂl'Fay
etallography I.......... iams
5122 VIIL; XIV. 4 | %—
Meta\lography TAR s s (Elective) G 20-20 l e et L  Fay
5'122 Williams
Mctallogmphy Iloivanmnns V;VIII; 4,G 10-10 | 10-10 | 10-10 Fay
41 X1V (Blective) Williams
ViI 2 330}).. ..}.. ..
Organic Chemistry .. ...... VIII 4 30-30).. .. ). s Huntress
503 I1X-A; X1; $ 8-30)., .. .. -.
XIV; XV,
Drgnmc Chemistry I...... 8 40-30 | 40-30 30—25} Moore
13, 8021 8 40-30 | 40-30 | 30-20
Or%ar:lllc Chemistry II..... ;X G 30-30 [30-30 [ .. .. Norris
Orgasnlnc 5Chgrm5try III..... (Elective) G 20-40 | 2040 | .. .. Mulliken
& 561
Industrial Organic Chem-
istry (Elecive) ........- Vi X 4G . 130-30 | .. .. Underwood
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No.
556
5561

5562

550

&

5651
506
567
568

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by Y

Organic Q&:ﬁlibﬂtive Analysis  (Elective)

Organic Chemical Labora-

e e o h S B ot
5'13-6'61 X
Organic Chemical Labora- [ XI
SOEER -l X1V
660 or 651 XVa
Synthetic Methods of Or- :
gn’nic Chemistry . ....... V; X (Elective)
Recent  Developments in
Organic Chemistry...... H X
5'61 or equivalent . (Elective)
Selected Topics in Organic
Chemistry,...,... ceves (Elective)
(a) Chemistry of Dyes.. ...
(b) Chemistry of Powder
and Explosives. . ... 3
(c) Determination of Chem-
ical Constitution for
Organic Compounds
Thermodynamics and Chem-
A T S R G
Conferences on Current
Literature in Physical
Chemistry......... St N
Chemical Principles I...... v
M2], 8021, 5122
Chemical Principles...,... X
M21, 8021, 5'122
Chemical Principles....... V;X
Mz21, 8021, 5122
Chemical Principles II..... V
565
Thermochemistry andChem- [ III,
ical Equilibrium . ..,.,.. { III
M21, 8021, 5122 XII;
XVs
Colloidal Chemistry,,.,... V
b 51, 65’65
The Logic of Scientific :
I0gQUIrY . o iaeciranannn (Seminar)
Physical Chemistry Seminar V; X; XIV
Thermodynamics  I; Free
DSRCTAY vt s sta 1015 4 v oatbl0d
Thermodynamics I1; General
TTHEORY 1 us e o b
Kinetic Theory of Gases,
Liquids and Solids. ...
M22
Theggcs of Atomic Structure (Elective) 2,8,
Sub-Atomic Chemistry. ... V
Special Courses in Chemistry
and Explosives for Ord-
nance Officers:
(a) General Chemistry. . ...
(b) Chemistry of Powder
and Explosives,.....
(c) Theory of Explosives.. .
(d) General Chemistry Lab-
OTAtOTY ol e pid e
{c) Explosives Laboratory .
ndustrial  Application “of
Chemical Principles, . , .. V; X; X1V
565 or 566 v

Research Problems, . .
513

Term and Hours of
Exercise and Preparation
ear 1st 3d

Term Term  Term

G 70-0(|70-0].. ..

8 75- 0| 120-0
g 70- 0|70~ 0

145-0
60-'0

3 ::..’.—'H
8 100- 0 |40- 0

G .. ..[20-20|20-20
G 10-20 | 10-20 | 10-20
G

ol 0 |20-20
30-30 | .. .. | ..

| e 10520
20-40 | 20-40 |2u-4o{

@

2010 | 2040 | .. ..
40-58 49-58 40-58

12
40-58 | 40-58 | 40-58
12 12 12
40-60 | 40-60 | 40-60
3060 |, »i 4w os
10

30-60 | .. ..

il Zﬁ‘é()-m

20-20 | 20-20
30-30 | 80-30

20-20 | .. .0 ..
Vel con 20220 R
20-20 [20-20 | .. ..
.. oo | 10-10
10-20 | 10-20 | 10-20

-6 }
40-80
40-75

Bk = Q 0 WO

20-20 l

-0 0 Q0 O

205807 Ul s
el OSRLors
Sra R e
oo 10*20'...
G .. .. |10-20]..
4 160-20 | .. .. |.. ..

Inslructor
in Charge

Mulliken
Moore
Huntresg
Davis

Moore

Mulliken
Davis
Mulliken

MaclInnes
Gillespie

MacInnes
Sherrill
Sherrill
Sherrill
Sherrill

Mueller
Sherrill

Davis
Millard
Sherrill

Keyes

Keyes

Blanchard

Blanchard

Davis

Davis
Davis

Davis
Davis

Xy } Blanchard

Norris




No,
593
504
505
b7

5'98
5991

5992

No.

6:00

602

603

6031

804

0°041

6:05

606

6101

611

6111

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Prcpamrglr;l

Subject and Preparation Taken by Year 1st
Term  Term  Term

History of Chemlstry ..... v & i oo |ee oo |80=80

500 or 5'51
Recent Developments :n{

Science... .. oo X (Elective) 4 10~ 0 IO— 0
Thesis..:«scas 4 .
‘Thesis Reports V 4 20—1()
Journal Meeting in Organic X

ChemiBtry. o s cvvariians V (Elective) G 10-10 | 10-10 | 10-10
Research. . .. .oeverriss v G all terms
Research Conferences in

Physical Chemistry. . ... V G 10-10 | 10-10 | 10-10
Research Conferences in

Organic Chemistry...... v G 10-10 | 10-10 | 10-10

ELECTRICAL ENGINEERING — 6'00-6'99
Term and Hours of
Exercise and Prcparuh'cgsd

Subject and Preparation Taken by Year 1st 2d
Term  Term Term

Principles of Electrical En-

neering (Electric and | VI; VI-A (B) I T I .. .. | 50-70
gagne‘l‘:}c Circuits) . ..... XIV ool Ll | 40-60
"023,

Pnnc:plea of Electrical En [
ﬁmcenng (Direct Current
1achmgry) ............ VI; XIV 8 40-60|.. .. | .

Pnuclp!cs of Electrical En-

neering (Variable and Al-) VI 8 . | 40-60
ternating Currents)...... 3 40-80
601 VI-A (B) 3 40-60
Principles of Electrical En-
gmeermg (Alternating | VI 3 > , ve oo | 40-80
Jurrent Machinery). .... VI-A (4) 8 40-60
Prmclples of Electrical En-
ineering (Alternating
Eun’nnt Machines) . . . ... X1V 8 ... ).. . |40-80

602
PrmC\plcs of Electrical En-
gémcermg (Alternating
urrent Machinery)..... VI 4 60-80 )., ..01.. ..

Prmcmlcs of Electrical En-
ineering (Alternating
‘urrent Machines and

g:](fgmc Transmission), .. XIV & BO-TO| .. oo ]ov o
Principles of Electrical En- I 4 60-70 | .. ..

ineering (Transmission | VI-A (A) { 60-80 | .. ..

PHENOMENA) « « « o v vvsss VI-A (A) 6 Summer 80—80

604 VI-A (B) 6 60-80 | .. ..|.-
Principles of Electrical En-

ineering  (Transmission | VI 4 cl i s lGOvBO

G’r(;:ﬁblems) ............. VI-A (A) B . | 60-80 | .. ..
Principles of Electrical En-

ineering _(Electric and

%’Iummtlc Currents) . .. .. VI-A (A) 2 .. ..0.. .. 2040

8023, M22
Principles of Electrical En-

INEEHNE . « » o oo cvinanrnn VI-A (A) 8 Summer 50-70

%023 6101, Me3

Principles of Electrical En-
ﬂneermg (Direct Current
n.chmery ............ VI-A (B) 8 Summer 20-40

145

Inmstructor
in Charge

Moore

Schumb
Norris
Norris
Norris

Keyes

Norris

Instructor
in Charge

Timbie

Timbie

Lawrence
Lyon
Lawrence

Lawrence
Timbie

Lyon

Lawrence

Lyon

Dillon
Timbie

Dillon

Timbie

Timbie

Timbie
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No,

6112

612

6121

6131

614

6'142

6161

6162

621

6'22
623

6231
624

6'256
6:26

627
628

6'29
6:30

531
332
033

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preparation Instructor
Subject and Preparation Taken by Year 1st £d in Charge
Term Term Term
Principles of Electrical En-
neering ()Dxrect Current VI-A (B) 8 20-40 .. .. | Timbie
achinery) 6'00, 6111
Electncal ngmeanr (Di-
rect Current Magc) inery
anl%Alaei'natmg Currents) VI-A (A) 8 40-60 .., .. | Timbie
Pnnc:p]ea of Electrical En-
meenn éAltematmg and
nnable urrents), ., ... VI-A (A) 3 . 120-401., .. Timbie
Prlncxples of Electrical En-
Emeermg (Alternating | VI-A ?B) 3 | | 20-40 Timbie
urrent Polyphase Cir- | VI-A (B) 4 Summer 20-40
ﬂ 02
Principles of Electrical En-
Eneermg (Alternntmg VI-A (B) 4 60-80 (.. ., | Lawrence
urrent Machinery)., Timbie
Pnnclples of Electrical En- [ VI-A (B) 6 Summer 20-40 Lawrence
gmeenng ............. -A (B) 4 .. .. |2040].. .. imbie
VI-A (A) i 1 1) (SRR 1G5
Principles of Electrical En-
f;meermg (Transmission
coblemn), oo RN VI-A (A) [} . v | 2040 Dillon
Pnucxples of Electrical En- l
smeenng (Transmission Timtie
blems ............. VI-A (B) ] . 13060 | . Dillon
Electnc ’I‘rausrmssmn Equip-
b SN VI; VI-A 4 . | 30-60 Dillon
6:056 (Elecr.we)
Industrial Applications of
Eectnc PoOWer': o {XIII VI; 4, G « |+« .. | 80-60 Dellenbaugh
VI-A (Optwnul)
Central Stations. ....,.... VI (Elective) 4 .| 80-60 .. .. Nelson
2'51, 6'05 or e mva]cnt
Central Station esign . VI (Elective) 4 . | 30-60 Nelson
22 or equwalcnt
Cnetral Stations. Is; XV 4 .. ..|....|30-60 Nelson
Elgcazlc Railways . . vi (Elective) 4 30-60 | ., .. |.. .. Dillon
D)&nax:;no 70, 517 (Optional) 4, G 30-60 | .. .. | . Dellenbaugh
D)&ngmo Design,.ovvvviin (Optional) 4, G . 130-60 | .. .. Dellenbaugh
04
Hlumination. .., ...,..... (Elective) . | 80-60 | 30-60 Drisko
Electrical Communicatio
e ey L VI (Optional) 4 | [t || s e Tucker
602, 0 03 or 6'031
(a) Wire Transmission. . 30—(50 |
b) Wire Transmission, , 5 30-60
¢) Radio Transmission. . b 30-60
Storage Batteries......... (Optional) 4 One term’ 10—l Lawrence
Elecrncal Communication I. VI (Optional) 8 30-60 o Tucker
Electrical CommunicationI, VI (Optional) 8 . | 30-60 | e i Tucker
'E!ectrical CommunicationI. VI (Optional) 8 o] ee .. | 30-680 Tucker
Llectnc W:rm and Light-
g ..... = ven. IV3 8 . 110-20 | .. .. Hudson

lﬂgﬂ
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Term and Hours of
Exercise and Preparation Instructor
No. Subfect and Preparation Taken oy Year Ist 2d 3d in Charge
Term Term  Term
6'40 Elements of Electrical En-
neering

XVy 40| .. oo ]in o Hudson

Ij(VIIBII;
6'41 Elements of Electrical En- EiXIIl

X
XVi,

VIII
AT
642 Elements of Electrical En- |I1 i

641

vty Hudson
3040

3045
30-40

XVi
XVa

hhhhRt GHAREN ©

6'431 Elementa of Electrical En-
Army Ord, 4040 | .. oo |40 .o Hudson

Army Ord. ve - |80-80 ] .. .. Hudson

6'44 ransmission and 1
Dlstn‘bution of Energy... [In Dillon
642 XV

6'45 Alternating Currents and
Alternating Current Ma-
chinery XIII-A
6'46 Alternating Current Ma-
chinery and Its Applica-

lentall s

[T ]

e

8060 |.: oo |oe oo Lawrence

.l30-60).. .. Lawrence
50-0]50—0|50—0 Jackson
20-70 | 20-70 | 20-70 Bush
10 10 10

XIII-A

'4
Electrical Engineering
Seminar
Alternating Currents

Alternating Current Ma-
chinery
Public Semne Companies.
Power Stations an Distri-
bution Systems
Electric Railways ;
Electrical Communication
of Intelligence :
%{ummntlmlg yioe S (Elective)
lectrica nglneenng a
VI-A (B)

ratory
8023. 800 or 811
VI-A (A)

] 20-40 20—40 Lyon
Jackson

, J Nelson
30—&0 30-60 | 30-60 Dillon

80 00 80 Kennelly
20 90 90 Drisko

| s .‘lgg«m Laws
Summer 20-40
30

w » 20 QO @O © Q a

Electrical Enmneenng Lab-
oratc% Technical Elec-
trical Measurements). , VI 8-26] .. oullen oo Laws

18
6'71a Electncal Engineering Lab-
r{& (Technical Elac-
tncal eauurementa) ] 1?—20 | L Laws

6:71b Elnctncal Eng'meer Lab-
oratory (Dynamo lectri- .
cal Mach.mery) e vo v | 10-28 | o0 e Dillon
6'70, 6'01 15

6'72a Electrical Engineering Lab-
oratory (Technical Elec-
tncal easurements) . . o (U e, = ) Laws

671, 602 156

8'72b Electrical Engmeemg Lab-
oratory (Dynamo lu:tnc y
Machinery) . A s atat Kl | Is7e ity Dillon
671, 601, 6 02 15
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No. Subject and Preparation

6:'73a Electrical Engineering Lab-
oratory (Technical Elec-
trlcnl 1ensurements)

2,

6'73b Electrlcal Engineering Lab-
oratory (Dynamo Electric
Machinery) . . v .vivevens
6'72, 6°08, and 6°04

6'74 Electrical anmeenng Lab-
oratory (Dynamo Electric
Machinery) . ., . ovvvvans

'73, 6'04
675 Ele(:tm:al Engineering Lab-

6 11.9 or 6:12
6'76a Electrical Engineering Lab-

6'76b Elcctlt-lcal Engineering Lab-
OTALGTY et i haeviiie
6'75. (1121 or 6131

6'77 Electrical Engineering Lab-
oratol
6706, 6'14

678 Elecmcal Engineering Lab.
S77 Gidords

6'80a, b Electrical Engineering
Laboratory.........u1u

Electrical Engineering Lab-
AratDrYL i e s ivananin e

6'81

6:00
6'82 Electrical Engineering Lab-
omtnry ................

681, 6
6'83a Electrical Engmeenng Lab-
orator:

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

6'82, 603
6'83b Electrical Engineering Lab-
orat')ry ................

6'84 Dlectnoal hngmeenng Lab-

6'85 Electrical Engineering Lab-
et e T IO e g By e )
6'41, 648

6'86 Electrical Engineering Lab-

ratory
840 of 64T, 642

Taken by Year Ist 2d 3d
T Term

VI

VI

VI
VI-A (A)
VI-A (B)

VI-A (A)

VI-A (A)

VI-A (A)
VI-A (B)
VI-A (A)
VI-A (B)
VI-A (A)
VI (Elective)

XIvV
XIv
XIV
XI1v

X1V

I

II; 111y, &
I1Iy; XVa
IX-B

X

XV

X-B

Ii, 2

Term and Hours of
Exercise and Preparalion

erm Term

AUOSE [n  ho
12

o) a8 [ s
28

B st |- [ e
12

{ e el bt (A0 I
9
Rl o )
12
4 10-30|.. .. |
8 . 110-80 | .. ..
20
4 ol ev oo | 10-40
4 .|10-40 | .. ..
3 ol .. | 1040
4 1040 | .. .. |.. ..
20
4 . | 10-40
20
Any term 10-40
20
I 2 T

clee oo | 7-20
| Jief

. |20-60 | .. ..
40
8 12-30|.. .. .o .
18
.|12-30 .. ..
18
8 i oeon | e oo | B200
15
8 .. oo les oo | 10-25
16
4 Summer 5-25
4 525)....|
4 . ]10-20 ) .. ..
20
4 . | 10-20
20
4 Summer 10-20
20
Any term
Time (specially arranged)
8 30-30|.. oo fuu vs

|

Instructor
in Charge

Laws

Dillon

Dillon

Dillon

Laws

Dillon

Laws

Dillon

Laws
Dillon
Laws
Dillon
Laws
Dillon

Dillon

Laws
Dillon

Laws
Dillon




No.
6:87

6'90
691

6-92

701
702
703
704
7'056
706
707
7'10
716

717
7'18

720
7 22
'

728
720
7:30
731

782

7:36

SUBJECTS OF INSTRUCTION

Subject and Preparation Taken by
Electrical Engineering Lab-

r:mtor)p"‘.{g .............. XIII-A
Electrical Engineering Lab-

umtm'y ................ VIII

641, 648
Technical Electrical Meas-

HPOTIBRER- L el VIII
Electrical Engineering Lab-

OPRROT YL 0l s ey e Army Ord.

6'431, 6-432
Electrical Engineering Lab-

(sl e e SR R Army Ord.

Electrical Testing (Advanced)

Electrical Engineering Lab-
orator,
6'74 or equivalent

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

BIOLOGY AND PUBLIC

Gcrfcra] Biology.......... VII
Biolo;%y Elements......... X1
Theoretical Blolog'y ....... VII
01, 7:10, 730, 7'50
Cr%zgtiugam:c Botany...... ViI
In};%r{ebmte Zodlogy...... VII
Microscopy of Waters, .... VII; XI
7'01 or 7:02
Parasitology. .......c..v00 VIl
701
An.’ltumy and Histology.... VIIi
In?_'g;iuction to Fisheries... VIIg
PFish Culture. ............ VIIa
Applied Ichthyology. ... .. Vi,
Physmlugy ............... VI
550, 710
Personal Hygiene. ........ VII
INGERAN S R VII
Biochemistry............. VIL
6'50 or551 5121 VII,
Selected Topics in Biochem-
175 g .................. Elective

riology
5122
Ba;teriolugy .............

\'4
General Biology and Bacte-
IX.A

Elg_rlggnts of Bacteriology.. .

i
ancteriulogy of Water and

Industrial Microbiology.. ..

VIL
780, 5°60 or 5'51 Optional

149

Term and Hours of

Exercise and Preparation Instruclor
Year 1st 8d in Charge
Term Term  Term
4 oo des oo | 2040 Dillon
30
8 ] 105400 e Dillon
20
8 30-45].. . |uv v Laws
4 o e |10-80 | .0 i Laws
50
4 .. .v|. oo |10~40 Dillon
50
G Specially arranged Laws
G Any term Dillon

HEALTH — 7:00-7'99

] y |§D—30 [l Horwood
8 10=10/| .. «u/]e: oa Horwood
20
4 30-50 .. ..1.. .. Turner
2 e |+ «. | 30-80 Turner
40
2 ] | |§0—30 Turner
&' 5 A 1493 i III(D)-ZO Bunker
4 . | 80-60 | . Bigelow
8 20-50 | 20-40 | 20-30 Bigelow
80 60 40
2 .. | 10-20 Bigelow
PR e B e Bigelow
3 30-20 | 30-50 | 20-25 Bigelow
40 60 40
) | 80-50 | 30-80 Bunker
20 30
4 30-30 .. | Bunker
G One term 20-40
4, G 30-50 | o Bunker
3 30-60 | 3060
60 50
G 2040 |.. .. |4 ou Bunker
2 5 | .+ +. | 80-18 Horwood
2 . | 30-6C Horwood
8 40-50 |dO—40 1] Prescott
8 |20 10 | . Horwood
4 .]10-10 ] .. .. Prescott
20
4 2020].. .. 0., ..
Prescott
4 .. ..|20-30 | 20-20
60 60
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No.
737
738
7'40
7:60
753

8011
8012
8013
8021
8022
8023

804
806

800

810

811

812

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preparation Instructor
Ssubject and Preparation Taken by Year 1Ist 8d in Charge
erm Term Term
Techno]ogy of Pisheries VIIy & 20-40 | 20-40 | 20-45 Prescott
Produets. . i vvevnnssss 60 60 40
Public Hualth Laboratory
BENOHR Uy VIL 4 . | 20-20 | 20~-20 Slack
7°30, 7°50
Oceanography. .. icoveveen Viia | il ig—ao | st T Prescott
Infec(:]tlsol; and Immunity . VIL 4 40-40 .. .. |.. .. Slack
Industrial Hygiene and San-
grtaﬁgon ................ VIL 4 . |80-60 .. .. Turnex'
Problems and Practice in Prescott
?léglic Health. .....o00 VIL 4 .. - | 40-70 Turner
o [ 1y TV XT5 1
Sanitary Secience and Public { XVi 4 bt ‘20— 0 Prescott
BRIt VS e VII ] . | 30-30 Turner
Vital Statistics. ., VIL 4 e Horwood
22, 7'01 XI 4
Mgrggipul Sanitakinn. .. ... VIL 4 Horwood
Plant Sanitation.......... VII: 4 . ]10-10 | .. .. Prescott
Biological Colloquium. . ... VII 4 10-10 | 10-10 | 10-10 Prescott
PHYSICS — 8°00-8'99
Term and Hours of
Exerzise and Preparation Instructor
Subject and Preparation Taken by Year 1st in Charge
Term Term Term
Phgs:cs ('\«Iech’imcs) ....... All courses 1 38-50 |5e 5 | Franklin
Physics (Mcéhamcs) ....... All courses 1 .. |30-50 | .. .. Barss
£011, M11 10 )
Physwq (Opties). cvcvuvain All courses 1 oo lirate e 1 80=50 Goodwin
8012, M12 except I1V1
Pry:,u:s (Electr1c1ty) ....... Allcourses % 30-50|.. .. |.. .. Franklin
012, M13 except IV
Phystcs (Electricity) All courses 2 . 180-50 | .. .. MacKinnon
£21, 8021 except IV1 10 )
Physics (Heat) . All courses 2 .. .. | . | 30-50 Wilkes
8022 excc‘ft IV, VI-A (A) 10
VI-A (A) 8 Summer 30-50
1
Prec(l)qmn of Measurements. (Not offered in 1922-23) Goodwin
1
Ctgcgznnd Acoustics. .. .... Vs 8 10-100.. ..].. .. Derr
VIII 2 v e oo | 020
Physical Instruments...... Franklin
8022 IX-A 8 [l l48—20
Physics Literature. . .. .... VITT 2 . | 2040 | 20-40 Derr
L62 or equivalent, L21
or equivalent
VIII 3 o lee .. | 10-40
Heat Measurements. ... .. 40 Wilkes
8023 IX-B 4 43—20].. IOH R o9
X1V 8 i voles 20| 0=10
Heat Measurements....... 30 Wilkes
8023 11l 3 . 1400-20 (o
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Term and Hours of
Exercise and Preparation Instructor

No. Subject and Preparation Taken by Year 1si 2d 8d in Charge
Term Term Term
II 4 12—12|....|....
813 Heat Measurements, .,.... X & o oo | 0100 s Wilkes
8023 0
X-A G .. | 010 | s
IX-A 8 0-20(.. ..[.,. ..
8'14 Heat Measurements,...... 49 Norton
811 or 812 VIII (Elective) G 1040 | .. .. |.. ..
815 Theory of Heat....,...... (Not offered in 1922-23)
816 Phsql(;)olgsraphy ............. VIII 8 20-80|.. ..].... Derr
817 Ge;ﬁcérical Opties.,..,.. VIII 3 .. ..|30-60].. .. Derr
8171 Geometrical Optics....... Army Ord, G . . |80-80 |.. .. Derr
818 PhgiigaL??tics ........... VIII [ LR |t o iEO—BO Derr
820 Electricity........ VIII 8 .. ..|20-40 |20-40 Page
6'41, 6:00, 8'022, 8:023 30 30
8211 Electron Theory. ..,...... VI-A EA) 4 . 2040 | .. . | MacKinnon
VI-A (A) o Sl (VR
8'212 Electron Apparatus....... VI-A (A) 6 Summer, 40-20 MacKinnon
8211 VI-A (B) 4 N P
8231 Theoretical Physics....... VIII 3 Barss
§022, 8023, M23....... IX-.c 3
8'232 Theoretical Physics. , .. ... [ VIII ¥ 30-60 Page
8'022, 8023, M23 IX-C 3 30-60
8:233 Theoretical Physics. ...... [ VIII I Franklin
8022, 823, M23 IX-C gl snted
8'24 Rigid Mechanics,,........ VIII (Elective)G 20-70 | 20-70 | 20-70
8'27  Electrodynamics.,,........ VIII; VI . G 20-70 | 20~70 | 20-70
828 Electromagnetic Theory..., (Not offered in 1922-23)
829 Applied Electromagnetism . sNot. offered in 1022-23)
830 Corfstitutg)aranf Matter.... (Not offered in 1922-23)
8'34 Microsrope Theory of Photo- '
Bml.ié:rogmphy ........... Flective G 2040 [as voi|ivs o Derr
[ VIII Elective 4 .. .. | 0-30].. ..
835 Optical Measurements. . . . . 60 Goodwin
818 Elective Qv e[ G=801 e
836 Theory of Light. . +oo VIII (Elective) 4 30-60 | .. ., |30-60 Hardy
B'38 Waves.......... ..+ VIII(Elective) 4 .. .. |., .. |20-20 Franklin
839 Ki&e;g: Theory (Elective) 4,G .. .. |.. .. |20-20 Franklin
8140 Bound. ... o veeiei e VIII; Army G .. .. | 30-60 | %g-ﬁﬂ Barss
841 Phsysical Materials. ......, Elective 4,G .. .. |.. .. |20~40 Knobel
%43 Photo-Elasticity, . .. ...... VIII G 2040 | 2040 | 40-20  Heymans
Laboratory work
(Elective) by arrangement
867 Aeronautical Instruments. . G One term | 20—.30 Young
860 Aeromautics.............. XIII-A G ol i) oe 4o [[40980  ‘Warnes
R
8'501 Aeronautics. ............. IX-B 4 .. ..|30-30 |30-30 Warner
22, 222 Elective)
860 Airﬁlnnezgasign .......... ero. Eng. G 50-100 [ 2040 | .. .. Warner
23, 2
8'601 Airplane Design.......... Aero.Eng. G 0-0| 0-0]., .. Warner
M23, 223 © it 20 i
861 Airﬁl;!ig .El;.rgg'n veveesees. Aero.Eng. G .. ., [ 3040 | 10-20 Warner
8'611 Airship Design........... AcroEng. G .. ..| 0-0] 0-0 Warner
M23, 2:23, §'61 30 60
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Term and Hours of
Exercise and Preparation  Instruclor
No. Subject and Preparation Taken by Year 1st 2, 3 in Charge
Term Term Term
862 Aerial Propellers.......... Aero.Eng. G .. ..|.. .. |20-30 Warner
23, 2:23, 8'60 0
863 Aerun'\utlcal Laboratory... Aero.Eng. G 25-45|.. .. | Warner
8631 Aeﬁg;mtical Laboratory... Aero, Eng,. G 32—40 e | Warner
864 Acronautical Laboratory
(Advanced)....... vooes Aero.Enge G .. .. . | 0-560 Warner
863, 8631 20
865 Alrp]ane Structures (Adv.). Aero. Eng. G o |- o | 20-60 Warner
8'60, 8:601
866 Algpéaane Desxgn (Adv.). Aero. Eng. G .. .. |.. .. |20-40 Warner
867 Wing Thco ............. Aero. Eng. G 20-50 | 20-50 | .. .. C.L.E.Moore
870 Research in Mathematical
BRYMeRI i e
871 Rcscarch in Electrochemis-
e o Bl Goodwin
872 Researchin Industrial Phys-
| A L TR In these Research courses Norton
8'73 Photographic and Optical the students work individu-
Research............. ally and the amount of work Derr
8'75 Researchin Applied Electro- in each term is optional jointly
chemistry . o oo v oo vvvie with the student and professor Thompson
876 Research in Electricity and
Magnetism. ... covviunn Page
877 Thermal Research. Wilkes
878 Aeronautical Pesearch. , Warner
880 l"le(.trucheml:try. Principles [ XIV 38 40-70 | 30-60 | 30-60 }
..................... VIII 4 40-70 | 30-60 | 30-60 Goodwin
8033, M22 ¢
8'82 Eluctr’vchennstry | L qties <) B 4 30-60].. ..|.. Goodwin
8'80 or equivalent
8'83 Electrochemistry III...... Elective 4, G . | 2040 | .. Knobel
5'50 and 8'82 or 565
8856 Apolled Electrochemistry. . XIV 4 . | 30-60 | 10-50 Thompson
8'86 Electrochemical Laboratory XIV 4 T0=0 |an o) lan e Goodwin
-7
887 Applied Electmchemlcal
Laboratory . , : Xiv 4 . |70-0].. .. Thompson
886
8'89 Electric Furnaces......... 10-20 | .. Thompson
8023, 503 30
890 Electrochemistry, Elements
] N el A G0 . | 30-40 Thompson
8023, 503 20
803 Coa]oqulum .............. XI1v . | 10-10 | 10-10 Goodwin
808 G]nsa Blowing. ...ovvvaeee XIV, 4 0-0].. ..].. .. Thompson
(Optional) 15
CHEMICAL ENGINEERING — 10'00-10°99
Term and Hours of
Exercise and Preparation Instructor
No, Subject and Preparation Taken by Year Ist 2d 3d in Charge
Term Term Term
10'11 Problems of the Chemical
'g'ncer ............. X 2 10-0].. ..].v ss Lewis
10'15 Thesis Reports and Mem. [ X 4 50—30} Lewis
(<110 K G A e e v X-A (¢ iy o 30-10
X 3 40-40 LN J
1021 Industrial Chemistry..... XVa 8 30-30 Lewis
5'51 and 565 XIV 4 30-30 .. .. .0 .+
4 4040 .. .. .. ..
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Term and Hours of
i Exercise and Preparation Instructor
No. Subject and Preparation Taken by Year Ist 2d 8d in Charge
Term Term Term
1022 Industrial Chemistry Lewis
1021 XIvV
X
1023 Imil(lllsﬁia! Chemistry XV 30-35 Lewis
o | 4 ‘20—20
20-40 | .. . EaT Robinson
3040 |.. .. |.. .. McAdams
. |80-401].. .. McAdams
. |.. <. 13040 McAdams

Summer 25-60 Robinson

'/
10'25 In(llgatsial Stoichiometry.. X (Elective)
Nt

1031 Chemical Engineering, . . .
2'48, 6:65 or 5'66
10132 Che{;mcnl Engineering. . ..

10°31
10°33 Chcmical Engineering. . ..
10'34 Chemical Engineering. ...

2'48, 565

10'35 Chen%t;:.:l Engineering. . . . 40=B57 v Ll s Robinson

30-30 | 30-30 | .. .. Robinson

O T I S S 2 S T e

10°36 (‘hermca] Enmncenng‘ ;
CHEMICAL ENGINEERJNG 11
D:st:llat:un and Evapora-
.| 30-60 | .. .. Robinson
o | <o« | 80-60 Lewis
vl .. | 2040 Rohbinson

. |30-60 | .. .. Haslam

10-42
10 33 or 10:35

10'43 Extraction............
1033 or 10‘35

1044  Combustion, . .
10°31 or 10°34

1047 Chemical  Enginsering
Design . ... X
10'31 or 10°51

10°48 Chemu:'sl langmccrlng

X; X-A
10 33 ur '10°85 or 1047
10'49 Chemical Engineering

QQ Q0

@

40-80 | .. .. | s s McAdams

Q@

. |40-80 | .. .. McAdams

X; X-A v o] .v .. |40-80 McAdams
X oo .. |20-20 ..
a0

X-B Summer School 15-15

(51
dinial Cllemiaal Tabr o 204y
ndustrial Chemical Lab- 70 b
oratory V (Optional) 20-20 | .. Robinson
5122, 5'65, 10°23 7
XIV 20-20 | ..
70

(Optional)
X (Elective) 20-20 | ..
70

10052 Chemical Engmcering Lab-
%aégry X (Elective) sl |l ol | 40230 Lewis
10'61  Materials of Construction. V; X 15 ey, |iB0=BO ) i Lewis
565, 10°23 or 10°33 (Llecuve)
1062  Applied Chemical Thermo-

Vi X
(Elective)
INDUSTRIAL CHEM[STRY 1I

Sulphuric Acid Vi X; ¥X-A 20401 Lvio: ok s v Phelan
10.23 (Llcctwe) ;

1071 Glass and Ceramics, ... V; X;X-A s st Joew ] 20=40 Wilson
10023 (Lloctwc‘)

10'72 iron and Steel o VX XA 8080 [as: am]len s Haslam
102 (thCLIVL)

10°73 Starch and Cellulose. . V; X-A 2040 | vii i e e Venable
1023, 551 (Elcctwe)

. | 2040 | 20-40 Lewis
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Term and Hours of

Exercise and Preparation
No. Subject and Preparalion Taken by Year Ist
Term Term Term
10074 Petroleum........000 G .. .|« oo |20-40
1023 (ﬁlectwe)
10'76 Nitrogen Fixation.. . ... G . | 20-40 | .. ..
1023 d]cctwc)
10077 Rubber............... G ... |20-40].. ..
10° {’ﬂlectwe)
1078 Textiles and Dyeing.. . . G o ]ee o0 | 2040
! 3 (Iilectwe)
10'79 Paints, Oils and Var-
i R ViX;X-A G .. .. |.. .. 2040
(El( ctwc)
Students and
10'91 Research Conferences.. ... Staff of G 10-10 | 10-10 | 10-10
a. Chemical Engineering | Research 10-10 | 10-10 | 10-10
b. Applied Chemistry lLaboratones
1003 Automotive Fuel Problems . |20-40 | .. ..
1023 Ehecnve)
1004 Organization and Methods
of Industrial Research.. V; .| 20-40|.. ..
560 or 565 (ﬂ.lective}
1006 Applied Colloid Chemistry V; X . | 20-40 | 20~10
10°23, 5'65 or 566 (Elective)
10'951 Apﬁnamd Colloid Chemical
mtury ........... Vi X G ....|] 0-30| 0-30
. (Elective) 20 20
1006 Prmctples of Organic Elec-
tro-Chcmistry ......... ViX . | 20-40 | 20-40
(Iglectwe)
10'09 Seminar in Chemical Engi-

No.

12:01

12°02

1203
12'15
1216
1217

1219
12'20

1221

12:30

12:301
12'31

neerin and applied XA 4G 6-0| 60| 6-0
Chemfstry (E’lectxvu)

GEOLOGY — 12:00-12-99

Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Year lIst - 8d
Term  Term Term
Mineralogy. .. ..covianes III; XII B ST0=100 Jises b e iy
503
. I11 g .. ..]10-10| ., ]
Mineralogy. v v vvvvvinn 50
1201 XI1 2 . | 10-10 | 10-20 [
; 50 50
MINETRIOEY L o0 ve o minnir e v 2 v e oo 1H10-16
503 60
Petrography............ XII 3 10-30 | 10-20 | 10-10
12:02, 8013 6 40 50 20

Petrography (Advanced).. XII
12'156

Chemical Mineralogy and

10-60 | 10-60 | 10-60
50 50 50

{’?jrglogy ............. XII G .. .. |30-60 | 30-60
Crystallography. .. ...... {IX-A 8 v owe | e e 2020

503, 8013 Elective v ee ] e e 180520
Physical and Chemical

rystallography. ... ... Elective (€ ARSI [ )

12°19, 12'21 30
O%QB:;;:; Crystallography... Elective 4, G 18—2{) || ot
GeolOZY . v v vnresvniianss [ I 3 38~40 (bl 4

1202 IX-A; XII 28—40 (s | A
GE0lOgY s orebivs svaimssnas I, 93 XI 8 30-20.. . o o) J
Gaslogy O 1xa; 8 0 40

e N O S I , IX-A; e -

1230 XIi

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




No.
12:311
1232
12:321
12:33
12'34
12:341
12:356

12:40

12:41

12'42
12-43

12:44

12-441

12442
12:45

1246

1247
12:50
1251
12:52
12:53
12'55

12'60
12:61
1262
12:621
12'63
12:64

SUBJECTS OF INSTRUCTION

Subject and Preparation

Geolugy ................ I; XI
2:301
G TR Lt o Lk Bl i e { IIL; XI1I

12 02 12'31 IX-A
GeolOgY. 1o vonvsinaniies I; XI

12301, 12°311
Geology. Field, . ...o00n IIT4, 35 XII

1'0: 02, 12'32
Geoéoagécal Surveymg ..... Il 2
Geféogcal Surveying. .... XII
Geological Survcymg (Ad-

vaneed) .. .. i XII

12'15, 12:34

Iy,
Geology, Economic, .. ... XII
12'02, 12:32 I1I; XII
- 111,
Geology, Economic, , ...,

12'40 XII
Ge&io‘;gg, Applied Economic IIIy; XII
Geology, Econumlc (Ad-

vanced) . XII

12'40 and 1241
Geology of Coal and Pe-

EPQIAULD s v o ald Hiiauy lites |

12:32 Elective
Valuation of Oil Lands and

the Construction of Oil

VRSN 150 e b B RN T XII |

12:32 Elective
Petroleum Production.

12'32 Elective
Geology of Clay, Cement

and Building Stone.. ... XII

1230, 12'31, 12'32. Elective
Geology of 5;0|1s. and Soil

Examinations.. . ...... XII

12'30, 1231, 12'32 Elective
Engineering Geology . . . . . XII

1230, 12°31, 12 32 Elective
Geolugy Hxstancal ...... ITIs; XII

12°31
Pa‘lzo;}ulagy ............ X1
Pa{ezngttology (Advanced).. Elective
Index Fossils. ..........s Elective
Organic Evolution (Ad-

VANneed) s vy v Elective

12'54
Physiggraphy ........... XII
Hydrology . . XII

12:30, 12° 31 ‘12 32
Geological Seminar. .. ... XII
Geological Seminar (Ad-

VENCOA) 1o 1t eadaiya e XII
Geology of North America XII

12°32, 1215, 12'60
Geology of Europe. ......
12'32, 1215, 12'50

(Opti 1
gipoed
(Optional)

Taken by Yearrlsl

156
Term and Hours of

Exercise and Preparafion Instructor
in Charge

erm  Term T.mn
] .|10-26 | .. .. Jones
3 | 40-30 } Jones

3 40-20
3 {g—ao Jones
4 40-20 | | Jones
4 | | 40-30 Jones
4 | | 80-30 Lindgren
G 60-60 | | 60-60 Lindgren

4 50-50

; 50-40 Lindgren

4 o oo 20-10
20 Lindgren

4 | | 20-30

40
4 | | 20-20 ©  Lindgren
G 60-30 | 60-30 | 60-30 Lindgren
4 3030 ) .. «. )]s .o Jones
. |20-20|.. .. Jones
. | 80-80 Jenes
4 ]ee v | 20-20 Jones
4 o | ee o0 | 20-20 Lindgren
4 20-20|.. ..|.: .. Jones
4 20-30]|. 5 G Shimer
8 18-40 | 10-40 | . Shimer
G il 10-10 | 10-10 Shimer
. 120-80|.. .. Shimer
50

G o] e on 12040 Shimer
4 . |10-30 | .. .. Shimer
4 ey oo | 20-20 Jones
4 30-60|30-60].. .. Jones
G 30-60 {30—60 |30—60 Lmdgren
4 .. ..}80-0601}.. .. Shimer
4 v |.. .. |30-60 Shimer
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NAVAL ARCHITECTURE AND MARINE ENGI_I‘\T“EERING
13:00-13:99

1353
13:55
13:60

No.

D101
D122

D123

D132

D133

D151
D152

D153

D171
D172

Subject and Preparalion

Naval Architecture.....
Naval Architecture......
13+

Theory of Warship Design
Theory of Warship Design
Shipyard Practice........
Shipyard Organization and
Management. ..... Sittats
Warship Design.........
Warship Design.........
Ship Construction.
Ship (‘nnslructmn .......

13'3
Shi lp Constmctlon .......

Melchnnt %h1phuddmg
Shﬂ) memg 3
17

Ship Drawmg ...........
1341

Ship Drawing. , .« vevenes
1342

Mordel Making

Marine Engineering. .....

293, 2411, 242
Mnrinc Engineering Design

Hit
Marine Engineering......
Marine Engine Design. .

Steam Turbines.........

Taken by

XIII-A
XIII-A

XIII

XIII-A
XIII-A
XIII

Term and Hours of
Exercise and Preparation

Year 1st 2d 8d

Term
20-40
20-40

Term Term

40-40
40-40
30-30
80-'0
80—~ 0
. .. |10-i0
20-20 | 20-20 | 20-20
30—30|.. i) | 3
e 1 R e | [T )
50- 0 | 60~ 0 |70 -0
70~ 0 | 50- 0 | 80 -0

A | N IB -~ 0
. | 2040 | 20-30
. | 40- 0 | 60- 0

30~ 3
50- 0
30-60

e R e e @ BO e RORR ROQRQORR®

‘b() 30‘

DIVISION OF DRAWING

Subject and Preparation

Mechanical Drawing. . ...
Elementary Machine Draw-

Elementary Architectural
D AWINE b ol et hiae

Elementary Freehand
Drawing
E]cmentary Freehand

Drawing. ..v.ovivians ;
D151

Elementary Freehand
1B e I S A A
D152

Descriptive Geometry , . ..

Descriptive Geometry. ...
D171

Taken by

All courses

All courses
except IV

All courses
except IV

v

IVy
All courses

All courses

Term and Hours of
Exercise and Prr,ﬁarung!u
3

Year 1st

Term Term Term
1 80-0]., .. |
a e e | [ o= el e
) Gt e et e PR L )
1 .. ..|8-0]..
T e e Drow ot 180=10
1 T0= 00 R ol [l
BRIt [ A i AR
Lo v e i | 4010
1 80-0].. ..]..
1 .. ..]80=~0]..

Instruclor
in Charge

Jack

Jack
Hovgaard
Hovgaard
Jack

Jack
Hovgaard
Hovgaard
wen

Jack

Jack

Jack
Owen

Owen
Owen

Owen
Burtner

Burtner
Keith

Keith
Burtner

Instructor
in Charge

Breed

Goodrich
Goodrich
Remington
Remington

Remington

Remington

Remington
Kenison

Kenison
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St ject and Preparation

Descriptive Geometry . . . .
D172

Colle;
Descr{gtive Geometry. ...
D17

Descriptive Geo;netry

Descriptive Geometry. ...
Dl?g

Subject and Preparation

Pol]!i,tical Economy

Political Economy
Ec22

Political Economy
EH23

Political Economy
Ecdl

Political Economy
32

ankin,
Ec50, Ec22
Becurities and Investments
Ec50, Ec23, Ech
Industrial Re]atlons
Ec23 or Ec33

Accounting
EH13

Cost Accounting
Ecb0, Ec72
Industrial Organization. . .
Ec23, Ec60 =
Industrial Organization, . .
Ecb6
Business Law
Ec57, Ec37
Statistics.
Ec23 or Ec33, Ec50, Er..i?
Business Management. .
Ec23, Ec57, Ecs0
Business Managcment. s
Ec
Business Management. . ..
c71

Business Management, . ..
Ec72

Term and Hours of
Exercise and Preparalion
Taken by Year 1st Sd
Term  Term

Allecourses 1 .. .. |.. .

Term
| 30- 0

5040 .. .. |..
S a0 Lrokog
6046 | .. oo l.0 oo

ECONOMICS

Term and Howrs of
Exercise and Pnpumli?
Taken by Year Ist 3
Term

Term Term

VIL; XVi, s 30-30
VII:, XVa
VIl XVI ]
I VIl XVa
All courses
except VIL
XV

All courses . |80-80 ] .. ..

except VII,

XV

All courses e oo lee oo | 80-80
except VI-A VII,

VI-A (A Summer 30~ 30

VI-A (B 50‘30] ’
XV g 21

80-40
3040
30-45
VII, XVi, s 38—50[ Y | B
VIIy, XV3 il s |§8—50
Iy 2080 1o 55 e 5l
VIl XV . |§8*70|.. o)
VIIsz; XV BO=00:|aiod o liviel ala
VIIg; XV e ettt |t b ¢ 0000

VIIi; XV

{ Xy B ::‘

V[Ia XV
80-45
30-60

30-20 '

T, XV 30-60 | .
VIIs; XV . | 30-60 | Ak
VIIy; XV e e[ Lo il [ 20=238
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Instructor
in Charge

Kenison

Goodrich
Kenison
Bradley

Instructor
in Charge

Doten
Tucker
Doten
Tucker
Dewey

Dewey
Dewey

Tucker
Doten

Shugrue

Shugrue

Armstrong

Armstrong

20-40 | 20-40 | 20-40 Haussermann

Dewey
Schell

Schell
Schell
Schell
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No.

EH11
EHI12
EH13
E15

EH21

EH22
EH23

E3la
E31b
E32
E33

GS1
GS3
G54

GS5
G520

GS22
G523

G825
G526

GS27

GS40
G541

GS42

G543
GS45

G846
G547
GS48
GS50

G852
GS63

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

ENGLISH AND HISTORY

Subject and Preparation
English and History. . ...
E’ﬁll"hEl dH 1

nglish an istory,....
EH'H 4
English and History.....

Special Composition. . ...
Erff[]-ish and History. , ,..

1
English and History. ...
English and History. . ,..

English (Committee Work)
English (Business English)

All courses
All courses
All courses
As required
All courses

All courses
All courses

except VI-A (A)

1
1

1

2

2

2

P

VI-A (B 3
VI-A (A 2
VI-A (A 3
VI-A (B 3
3

8

3

4

Term and Hours of
Ist

Exercise and Preparation Instructor
Taken by Year 2d 3d

in Charge

Term Term Term

30-60 | .. .. |.. .. Robinson

ceo.x |B30-50 | .. .. Robinson
. .. | 30-50 Robinson
Seaver
B80=801] e s et ia Rogers
% ..|30—50].. o Rogers
ve we | es oo | 80-50 Rogers
Summer, 2040 Crosby
iy 20-40 | .. .. Crosby
fealacteol [ Rogers
cle=n el B
++ .4 |80-30 | .. } Prescott
30-30

GENERAL STUDIES — GS1-GS99

Subject and Preparation

History of Science. ,..,..
History of Science, ,.....
International Law and

American Foreign Policy
Business and Patent Law .

Bayehologirll. oo e

Poi)ir.ical and Social Prob-
e e A T e Wi,

Marketing Methods. ..., ..

Production Methods. . ...
Ec3l

Investment Finance. .., ..

Ec3l, Ec32
Economics of Corporations
Ec3l
Contemporary Drama, . ..
Contemporary English Lit-
SORVIRA o i e inpaiie
Contemporary  European
Literatire. . ..oovevian

Advanced English Compo-
REON e
Public Speaking. ........
Informal Public Speaking;
Committee Reports and
Discussions. , , ,.......
Appreciation of Music. . ..
Development of Music. . .
The Fine Arts in Modern
e b O
History (Lincoln)........
History (Industrial and
Social History of the
United States)........

Term and Hours of

Lxercise and Preparation Instructor
Taken by Year st £2d 8d ¢n Charge

All courses 8, 4
All courses 8, 4

All courses 8, 4
All courses 8, 4
except 1Va
IVs (required) 4
XIII-A 4
All 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 8, 4
All courses 8, 4
All courses 8, 4

All courses 3, 4
All courses 8, 4

All courses 8, 4
All courses 8, 4

All courses 8,
All courses 8,
All courses

3
All courses 8,
All courses 8§

Term Term Term

20040 | ov wu | iier oe Tyler
....'30—30'.... Tyler
ve o | 20=40"0 i Ly Tryon

ve we |ws e | 80-30
| i 30-3% Haussermann

G e
sl e RS S S o Doten
80-80 | .o su | ue Freeland
.. 130-30 | .. Schell

(i ».ISO—SOI....
ve v Lo o |80-80 Shugrue
+l.. .. |80-30 Armstrong

B0=B0: |icic i Jls e Rogers
«e o |80-80 .. .. Rogers
b l .. .. | 30-30 Rogers

.. | 30-30 Rogera

30-30 l N | 30-30 Copithorne
++ ++ |80-30 | .. .. Copithorne
i ws |we . | 30-30 Pearson
JU=S0A I | et Roberts
ve e | 8080 | .. .. Raoberts
oy I ..|30—30 Seaver
30-30 [ .. .. |.. .s Pearson

o l.. .. |30-30 Faulkner




G854
G855
GSs6

GS60

GS61
GS64
GS65
GSes
G867
GST71

GS72
GS73
(1582

GS83

GS91
GS92
GS04

G595

G896
GSo7

L11
L21
L22
L3

SUBJECTS OF INSTRUCTION
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Term and Hours of

Exercise and Preparation Instructor
Subfect and Preparation Taken by Year Ist 8d in Charge
Term  Term  Term
The Engineering Field, All courses 8,4 30-30|.. .. |.. .. Robinson
The Human Factor in Busi-
.................. All courses 8,4 5 lﬂﬂ—sﬂ | ey vy Robinson
Enmneenng Publicity . . All courses 8, 4 e .. | 30-30 Robinson
All courses
except I,
BSOlORY « « s cvvnahia i }Ilu. N, 8,4 30-30 | .. «¢ fos oo Shimer
All courses
except I,
RE010FY? s vtve e divis e s hien 111, 3 ....180-301.. .. Shimer
IX-A, XI,
XII
Organic Evolution....... All courses 8, 4 . | 30-30
excext IX.A n
(Required)® .. .. [.. .. |30-30 Shimer
Soglac{ ansdolgiumc ........ All courses 8, 4 30-30 \ b g | ralaih ea Barss
Dascnp'twe Astronomy... All courses 8, 4 .| 24-36 | .. ..
excext IX-A
IX. 8 . |24-38].. .. Derr
Required)
Meteorology . « oo ovvvenes 1l courses 8,4 .. .. |.. .. |20-40 Townshend

8012, 8013
Principles of Biology and 3

Heradity, .. vasieanes All courses 8,4 20-40|.. .. | Bigelow

8013, 8023
Industrial Aspects of Bac-

teriology. . v ovvuiii.s All courses 3, 4 .]20-40).. .. Horwood
Samtary cience and Public

............... All courses 8 . | 30-30 Prescott
French (Adv.), French His- ‘Turner
Eﬂz ................. All courses 8, 4 30-30 | 30-30 | 30-30 Langley
or Li
French (Adv) French Lit-
irg;urei‘ .............. All courses 8, 4 30-30 | 30-30 | 30-30 Langley
or L83
German (Adv.) Literature All courses 3, 4 « | 80-801] .. .. Vogel
German (Adv.).......... All courses 3, 4 . | 30-30 | 30-30 Vogel
German (Adv.) Sight Read-
.................. All courses 3, 4 30-30 | 30-30 | 30-30 Vogel
German (Adv,) Life of Ger-

:I:%a;: Scientific Men..... All courses 3, 4 30-30 | 30-30 | 30-30 Vogel
Gﬁ{‘ré:lan (Adv.), Faust.... All courses 8, 4 . | 30-30 | 30-30 Vogel
German (Adv.), Commercial

Egll-respondence ....... All courses 8, 4 . | 30-30 | 30-30 Vogel

MODERN LANGUAGES
Term and Hours of
Exercise and Preparation Instructor
Subject and Preparation Taken by Year 1st in Charge
Term Term  Term
German gg!ementary) ..... 80-60 | 30-60 | 30-60 Vogel
German (Elementary) X 2 40-60 | 40-60 | 40-60 Vogel
GEIT{m (Intermediate) . . . . 30-60 | 30-60 | 30-60 Vogel
German é[ntermcdintc) X 2 40-60 f40—60 ,40—80 Vogel
Advanced)....... 3 30-30 .. o fee o Vogel

German
L2]1




MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preparation Instructor

Subject and Preparalion Takenlby YeartIsti :2d 8d in Charge
Term Term  Term

Oeignan (Advanced) 3,4 ....|80-30].. ., Vogel
Gelt"gllan (Advanced) 84 .. ..]....|80-80 Vogel

Germon (Technical) 20-30 | 20-30 | 20-30 Vogel
GeIl:rzn]an Advanced) ?Elective) .+ . | 30-30 | 30-30 Vogel
French gEIcmenta.ry) 30-60 | 30-60 | 30-60 Langley
French (Intermediate) 30-60 | 30-60 | 30-60 Langley

61
F'rinch (Intermediate) 20-40 | 20-40 | 20-40 Langley
Frﬂ‘jclh Technical 80-50 | .. v |iv oo Langley
French (Elementary) X 20-30 | 20-30 l20—30 Langley
French (Advanced) Vi 20-30 | 20-30 | .. .. Langley

L62 or L63
Spanish (Elementary)...... (Elective) 8,4 30-60 |30-60 | 30-60 Langley

MATHEMATICS

Term and Hours of
Exercise and Preparalion Instruclor
Subject and Preparation Taken by Year 1st £d 8d in Charge
Term Term Term
Mathematics (Calculus and
Analytic Geometry) .... Allcourses 1 30-60 .. .. |.. .. Tyler

4
Mathematics (éulcu]us and
i\’lnlallytic Geometry)..... Allcourses 1 .. .. |80-60]).. .. Bailey

Mathematics (Caleulus and
Antnziytic Geometry).. ... All courses v ws |l ee .. | 30-80 George
(Elective) Four exercises. Lipka
3060 | .. .. |.. .. Woods

le
Mathematics (Caleulus)... All courses
M13

Mathematics (Differential
ﬁqﬁatmns) All courses ee 40 |30-60 | .. .. Bartlett

Mathematics (Differential
Equations) . ..........,
M22

All courses oo oo |loe ou | 80-80 Phillips
except IV,
I-A (A),

II, X
4 VI-A (A) 8 Summer, 30-60

Theory of Probability and

ﬂ'ita}md of Least Squares IX-C 20:-80" |1 aw s Wl Bartlett
Mi}gzmatics (Statics) (Elective) 80-60 | .. .. |.. «s Moore
Mab}:l;gmatics (Kinematics), (Elective) ve +4]30-6801] .. .. Moore
Mi}}&matics (Dynamics).. (Elective) ve wo e .. | 30-80 Moore
Mathematics VI; VI-A (B) 180-60 | .. ..

M23 VI-A (A) ]

! Summer, 30-60
Mathematics (Advanced
Calculus and Differential
Equations) . .. ...0uviea VIII 80-60 ]| .. .. |us 4
M22 IX-C 30-60 .. ..
Mathematics (Advanced
Caleulus and Differential
4 .. ..]80-60].. ..
i LR [T
Mathematics  (Advanced
Calculus and Differential
Equations) {V vo an | e e | 80-80
Ma7 . vo oo | e o | 30=680




No.

M41

M43
M45
M50

No.
PT16

MS26

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by Year Tls! 24 ) 8d

erm  Term Term

Mnﬁl;;matica (Applied).... X;X-B 4 3060 ).. ..lus os
Theoretical Aeronautics... IX-C 4 30-60 ‘30—60 Iao-eu
Fourier's Series. .. ....... (Elective) 20-60 | 20-80 | 20-60
Applications of Mathemat- i
iﬁz‘ao Chemistry. . ... (Elective) G ....|8-60].. ..
Mathematical Laboratory. [ IX-B;IX-C 4 .. .. 20-40 | .. ..
(Elective) 83,4,G .. .. |2040 .. ..
Mathematical Laboratory.. [IX-B; IX-C 4 .. .. [.. .. 20-40
: 2E1ect‘we) 384G .. ..]|.. .. 2040
Theory of Functions. . .... Elective) ve .. | 20-60 ) 20-60
Theory of the Gyroscope. . {Navy Ordnance .. o« |42 +. | 20-40
. Navy Torpedo .. .. |.. .. 20-40
Vector Analysis. , . .... +oo (Elective 2060 | .. .. ] .. as
Mechanics of Rigid Bodies  (Elective; ve .. |20-60 1) .. ..
Modern Algebra,......... Elective vs ee |las s 20-60
Higher Geometry........ Elective 20-60 | 20-60 | 20-60
Modern Analysis. ........ Elective, 20-60 | 20-60 | 20-80
Analytical Mechanics. . ... Elective, 20-60 | 20-60 | 20-60
Theory of Sound, .. ...00. Elective 2060 | .. oo oo oo
Heat Conduction......... Elective ve o0 |20-680) .. ..
Thermodynamics. . ....... Electiveg 20-60 [ .. ..
Statistical Mechanics. . . . . Elective, .+ | 20-60
Theory of Relativity and 3
Gravitation. .......o0e. (Elective) 2040 |20-40 | .. ..
Mathematics of Invest- -
mMent, ... ivisiirnrnas (Elective) Any term, 20-60
Differential Equations..... Army Ord.  Summer, 220 hours
Rigid Dynamics.......... XIII-A G .. .. |2040 | 30-60

PHYSICAL TRAINING

Term and Hours of
Exercise and Preparation
Subject and Preparation Taoken by Yeor Ist
Term Tem Term

Physical Training....... All courses 1 10-0|20-0]10-0

MILITARY SCIENCE AND TACTICS

Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Year 1st £d
Term Term Tem
Military Science®....... 11.G. 30-0 .. .. o
Military Science®....... 1]. G. ve 20 |80-0].. ..
Military Science*....... 1]1.G. ey |66 00 | [t
Freshman Military Science All courses 1 30-0f.. .. .. .»
Freshman Military Science All courses 1 .. . 0-01.. ..
Freshman Military Science All courses 1 i 30- 0
(Drill onlér) )

Advanced Coast Artillery

R e Optional 8 10-20 | 10-20 | 10-20

a
21-22-23, 31-32-33
Advanced Coast Artillery
Y Ot R Optional 4 10-20 | 10-20 | 10-20
21-22-23, 31-32-33 and 24
Advanced Engineering (a) Optional 8 10-20 | 10-20 | 10-20
21-22-23, 31-32-33

* These courses when completed are the equivalent of MS21, 22, 23.
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Instruclor
in Charge

Hitcheock

Moore
‘Wiener

Hitchcock
Lipka
Lipka

Rutledge

Zeldin
Moore

Rutled ge
Woods
Woods

Phillips
Phillipa

Moore
Phillips

Taylor

Instructor
in Charge

Kanaly

Instructor
in Charge
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Ms27
MS28
MS29
M831
MS33

M835
MS36
MS37
MS38

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparalion

Advanced Engineering (b) Optional
21-22-23, 31-32-33 and 26

Advanced Ordnance (a).. Optional
21-22-23, 31-32-33 :
Advanced Ordnance (h) Optional

21-22-23, 31-32-33, 2

Sophomnre Military ‘icmnce All courses
Sophomore Military Science All courses
Sophomore Military Science All courses

Exercise and Preparation
Taken by !’earT Ist

4

8
4
1
1
2

excext VI-A (.‘\g

Advanced Signal Corps (a) Optloml
21-22-23, 31-32-33

Advanced Slgnal Curps (b) Optional
21-22-23, 31-32-33 and 35

Advanced Air ‘ier\ncc (a). Optional
21-22-23, 31-32-33
Advanced Air Service (b). Optional

21-22-23, 31-32-33 and 37

3
4
3
4

Term and Hours of
Instructor

in Charge
erm  Tem Term

10-20 | 10-20 | 10-20
. .. | 10-20
30-60 | ** | **
30~ 0\ ‘
2 30-'0
.. |80-'0

Summer, 30-0
20-10 | 10-20 | 10-20

80-60 | (Subject 628) | 30-60
10-20 | 10-20 | 10-20
10-20 |,(Subject 860) | 20-30| 20-30

“*Gpecial electives pertaining to Ordnance required in 4th year, avaraze approxi-

mately 30-60 hours, for which full academic credit is allowed.




LABORATORY FEES

The following Laboratory Fees will become effective on and after October 1, 1022:
These fees are subject to revision due to any additions or changes in courses, etc

CIVIL ENGINEERING

Subject Term

0. Subject 1 ] s
181  Testing of Highway Materials. ............. ST Lo $8.00 R

MECHANICAL ENGINEERING

Subject Term

0. Subject 1 2 3
2202 Ordnance Engineering. .....cviveiriiirnrinrsnssnes S $4.00 CHR
2:203 Ordnance Engineering.... i s $8.00
2:34 Physical Metallurgy .. ... oovvvnurrvacvnrsearansns i 16.00 16.00
2:351 Testing Materials Laboratory. o 4.00 Sy i

23562 Testing Materials Laboratory. 4.00

236  Testing Materials Laboratory. . i 4.00 4,00 1.00
237 Testing Materials Laboratory.........ociiananianen 6.00 vin LN
2:38  Testing Materials Laboratory . .....ovvenniiiiinnn 5.00 Lash ¥ale
2602 Engineering Laboratory. ... ... ivuininvniasseeenss i 4.00 O
2603 Engineering Laboratory. .. .. cooerevasinannrsinnss 4.00
2604 Engineering Laboratory.,.......ovvvvressiasisoians AT 12.00
2'605 Engineering Laboratory. ... ...oouvivuirsrnsscninans 8.00 8.00
2608 Engineering Laboratory ... ... ooiveniinerricacinas 4.00
2607 Engineering Laboratory......cccooevinnniiinnessans ;gg

2:608 Engineering Laboratory
2'61  Engineering Laboratory
2611 Engineering Laboratory
2612 Engineering Laboratory

2618 Engineering Laboratory . , s
2'614 Engineering Laboratory. . 4.00

2'62 Engineering Laboratory. . 8.00

2021 Engineering Laboratory 4.00 e
264 Engineering and Hydraulic Labora.ory fo L 6.00
265 Steam and Hydraulic Laboratory . ... ...oconuu 5 8.00
288 Power Laboratory . ...uiieiisranssiassasensiannns 8,00
260 Textile Engineerinng, . ..vcovvviinanarsassassseansns are Al 10.00
2760 Heat Treatment. ... iooustivenesrssessnnassrarsss s 6.00 6.00
GT8.  IAAUSEHE] PIROES i ovas s ns e wapoinne aaeE b b By A 8.00
SBD  POIEING. - oot rcnenenssaannsnabassnisssenassanians et 10.00 e
) T e e e A R R LI R 3 s P ST e 5.00 ik

RN T OL RIS ot s aia s b s s Lh16 67 Slviara N V4 6 8 4 b 8 L 5.00 A
QBT FOTEIAE i s vans ahssassasssns e i e yen s hrenth e 6.00
e T L s B e Ayl T O TSI E 2 MO O S 2SO RO 8.00 8.00 s
2:'83 Foundry... 4.00 ik
2831 Foundry,...... 6.00 AT
284 Pattern Making..... Lo 8.00
286 Vise and Bench Work 6.00 0

2:87 Vise and Bench Work 4.00 56

2871 Vise and Bench Work v 2.00 il

288 Machine Tool Wotk. .. ..ciiviensesnsnsrsrassasans ¥ 6,00 Vidls
280 Machine Tool Work. ....vvevivnssviannnns PRI A T ALK, 8.00 VA
200 Machine Tool Work. ... .covvivrenrrosisasssianss . AP 6.00
291 Machine Tool Work. .. ..o vvvenrnrssarsssasriinnes 3.00 e
2911 Machine Tool Work. .....civierrrienniveccsissanss AR HHA 3.00
202 Machine Tool Work., ....oviiiiniisinansninsnnnaas 4,00 s Voo
295 Vise and Bench and Machine Tool Work............ S50 4.00 4.00
2951 Vise and Bench and Machine Tool Work, ., ....o.0nen SR 6.00 S
297 Machine Tool Work. ... .covvevinnroresncsciianes 4.00 e 4.00
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5121

5122

513

514
515
517
520
521
5'25
5251

529
530

532
.5 361

54.0
54!

566
5661

5562

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

MINING ENGINEERING AND METALLURGY

Subject
Ore Dressing Laboratory
Ore Dressing. ........... f
Ty b e e R e W A RO S 3 S

Fire Assayving and Metallurgical Laboratory
Metallurgical Laboratory and Reports.......
Metallurgical Laboratory and Reports. . o
ISR LIOTEDIIN | 1o 00 b a11are a0 o T mh U ool a o b o wse
MSERIORTADIY ¢ .o 550500508 6 vislsip bie o 61he e 4is5rm08 wisiaine
i ] A R e e

CHEMISTRY

Subject
Lol et Yo o e P A Py A O I O M B A TETCR L H E L M
Chemistry. ., ,...... R R T T IO I e A Fe i
COHBTTBETS S 370 S ai 01 0 a1 oy alvia avare le s Thoce e o M b a s N Loib dz T
Preparation of Inorganic Compounds. ......ovvuvens
Qualitative Analysls ITIL.....ovveseeveinaaisainass

Courses LA e o 058 0 o A e 4 934 A DA 6

X
Courses B I e R
X

Quantitative Analysis ;}'c ...........................
Analytical Chemistry. .
%ualltatwc Analysis of Rare Metals. ..........c000

ethods of Electrochemical Analysis...........o000n
e S e B KO A RO I KRR R 3 )
Industrial Water Analysis........
‘Water Supplies and stes Disposal
Chemistry of Foods. .............
Chemistry of Foods. .............
Food Analysis (Advanced)
Optical Methods in Chemical Analysis, .. ..vvvvvvvnss

Proximate Technical Analysis. .. ......co0ievinnrens
Gas AnalyelBiL et s et e
CREABRIDEE JL. .t oo nnmninn s waninss netanssmbbes
a0 e S e S S T e B Ty
Chemistry of Road Materials, . .....oooivviniinans
Special Methods and Instruments. .. ........ooeuiin
N B BT oL s el s warala ot LoJa 1 A s aYa o el R TaUsn e 4 a7n
MetallograpBy Tol i/ o0 o0 v iy ahmssisisvedoes st
Organic Qualitative Analysis. . .,...co0vvvvnrnnennes
Organic Chemical Laboratory:
ourses v

Organic Chernical Lnbg{f.tory:

Term

1 2 -]
L. $400
1.00
$4.00 ...
2.00
4,00
4,00
8.00 8.00
4,00 4,00
2.00
Term

1 2 s

$2.00

$2.00 ....

3 $2.00

3.00

5.50
4.50
5.00
5,50
b.50
5.50
4.50
6.50

5.50

3.00

2.00 2,00

5.50

3.50

3.50

5.00

4,50

3.50

5,00

3.50

3.50

4.50

3.50

2.50
6.00
3.00
1.50

1.00

Any term 2.00

Any term 2,50

Any term 1.50

Any term 4.00

1 1.00

1.50 1.50

1.00 1.00

2.00 2.00

1.50

1.00 1.00

1.00
3.50 3.50

4.00 6.00 7.00

3.50 50

3.00

3.00 Sl

5.00 1.50 3




LABORATORY FEES AND TUITION 165

CHEMISTRY (Continued)

Subfect ! Term
No. Subject 1 2 3
565 Chemica] Principles L. .....coovviiniinneiinnnnnes $1.00 $1.00 $1.00
5851 Chemical Principles.....covvvvnrinarrinariiss 1.00 1.00 1.00
5'67 ot L T L L o e MR ook 1.00 = A
ELECTRICAL ENGINEERING
Subject Term
No. Subjfect 1 2 8
590 Research Problem . $8.00 s e
6'51 Alternatin (‘urrents ......... : 3.00 $3.00 $3.00
660 Plectrical Engineering Laboratory. ... ... .. s 9.00 9.00
670 Electrical Engineering Laboratory. ......oovviiiis 5.00 wahl e
6:71a  Electrical Engineering Laboratory.......c.covviunn e 4,50 q
6'71b  Electrical Engineering Laboratory.......... S 4.50 eher
6'72a  Electrical Engineering Laboratory........cc0viveaas STaiae e 4.50
6:'72b  Electrical Engineering Laboratory. .. .....co0vvvuen L B0 4,50
6'73a  Electrical Engineering Laboratory. ... .....co0vvvnn. 4.00 A Tt
6'78b  Electrical Engineering Laboratory . 8.00 N =
674 Electrical Engineering I.aboratory. i 12.00 otaly
675 Electrical Engineering Laboratory. . . . 5.00 5.00 e
6:76a  Electrical Engineering Laboratory .. ........0.0.00. A 4.50 4,50
6:'76b  Electrical Engineering Laboratory. . ............... ALy 4.50 4.50
677 Electrical Engineering Laboratory. .. ...ovvvvvvennss 6.00 6.00 e
6'78 Electrical Engineering Laboratory................. 6.00
6'80a, b Electrical Engineering Laboratory . . AN e
681 Electrical Engineering Laboratory.................
682 Electrical Engineering Laboratory, . . i
6'83a  Electrical Engineering Laboratory . N
6:‘83b  Electrical Engineering Laboratory. ... A
684 Electrical Engineering Laboratory. . .....ooooviiua
6'856 Electrical Engineering Laboratory
6:86 Electrical Engineering Laboratory
887 Electrical Engineering Laboratory
6'88 Electrical Eng—ineermﬁlLabomtory. et R a2y
6:90 Technical Electrical Measurements. . . .. ..ovverenas i
6:056 Electrical Testing. . el . 20 cents a laboratory hour
6'06 Electrical Engmeenng Laborutory ................. 20 cents a laboratory hour
BIOLOGY AND PUBLIC HEALTH
Subject Term
No. Subject 1 £ s
701 General Biology., .........00 coe. 82,00 -
7:02  Biology Elements. | . . $1.00 vaee S
7:04 Cryptogamic Botany........ SRl A0 $2.00
705 Invertebrate Zoology........c.viivviainn SN S I s 1.50
706 Microscopy of Waters. .......... Satalnaia e s bR e . s yaas 2.00
710 Anatomy and Hlstology R e ORI T OO 5.00 5.00 5.00
7'18 ﬁphed Ichthyology . . 5.00 5.00 5.00
7'20 YOIOlOgY . v v v instsiansnivinnss 3.00 3.00
727 Blochemlstry ...................... TS P SR IR 5.00 5.00 5.00
7:20  General Biology and Bactenolugy ............ S e Vi 2.00
7:30  Bacteriology . o e I e 5.00 5.0 3.00
731  Eleements of Bacteriology. ......... N A P Fuck: 2.00 s
7:82 'l'iac:tt:r!t:loﬁfx of Water and Sewage. ......o.o0u.n Salin ST 2.00
7:36  Industrial Microbiology (Optional)..............000 . 4.00 Waes
7:37 Technology of Fisheries Products. ,......c0i0nnnriiss 4.00 4.00
7'38  Public Health Laboratory Methods. . ............... = 2.00
PHYSICS
Sub, '-l Term
Subject 1 2 s
*1011 Physic8. .. iouitannsiiaininiariiaiiainiiaiiienins $2.00
8012 Physics....ocassias i " $2.00
8013 Physics,..... RN TR i s e seva
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PHYSICS (Continued)

Subject Term
0. Subject 1
TP L e Sy A S e e $2.00 Sfetely
8'022 Physics. ....covviirivrainsnns A Al $2.00
BIOS8 S TPRVART L Ll s e s Rt
Physical Instruments Sl IO
8111  Heat Meagtrements, . L oo e b o e e s 8.00 vis
812 Heat Measurements XIV.......coooiiieiinianienen e Ll
812 Heat Measurements IIIg......oociiiiiiininiannnias i 8.00
813 Heat Measurements. .o .sovvavavnsnsrarrnsssnnssries 2.00 2.00
814 Heat Measurements. ... vecevrursanscnannnivnssas 8.00 G
816 Phntogrng ..................................... 8.00 i
L R T T e R T e e AL T T aA
L ¥y o R R MO T D S T PO O G0t B TR 200 6.00
8356 Optical Measurements., . .. .ovvirrrisannsrssvnsssss Sl 12.00
8'57 Aeronautical Instruments.......ocivviviiarrnranais Any term
8:63 Aecronautical Laboratory. ... .civiviiinseiinansases 5.00 atara
8631 Aeronautical Laboratory. . 7.00 s
804 Aecronmatucial Laboratory . . | iy san
8'86 Electrochemical I.aboratory ......... Gale 14,00 atate
887 {mhcd Electrochemical Laboratory. . ......o0vii0en wals 14.00
8'80 F L T T e S o Lo S O 6.00 siaw
890 Electrochemistry, Elementsof. . .............0ui0nn AT
8198"  (G1a8s BIOWINR <\ ot tiuioi erais s e einla e viacaio /s n/sla) aalaais ois 3.00
CHEMICAL ENGINEERING
Subject Term
No. Subjecl 1 2
10:51 Industrial Chemical Laboratory X, . ................ i 22.50
Industrial Chemical Laboratory XVa, V, XIV........ $3.60 i
10'52 Chemical Engineering Laboratory.........covocuuuuis Lo A
1095 Applied Colloid Chemical Laboratory .. .....ocovvu.. 1.00
GEOLOGY
Subject Term
No. Subject 1 2
1201 Mineralogy. . $5.00 o
12'02 Mineralogy. . RN $5.00
12:03 Mineralogy . . G )]
12'15 Petrography 4.00 5.00
1216 Petrography 5.00 5.00
1220 Physical and Chemical Crystallography. . Rkl Py s
12:21 Optical Crystallograph¥. « v cvvvvviirivisnsriiannss 4,00 3
12'30 Geology...... . gr i e e e S R 2.00 SET T
12:311 Geology ......................................... s 3.00
e ] o T O e L S T IO T RS (T Tk A T30 S 1) e
12'41 Gc.olog'y. Economic ITIs .o .vuvuuves SIS iPivie ai7 x e e ains e
12'41 Geology, Economic XII ....voavviosnesivnsiasianas A
1280 Qeology, HIREOTIOAT . 1o v'sa blasin/sisininnaialaalninnsevenas 2.00 o
I2'B] PaleontolOfyY . oeeviisisnsaisensinssisisiassssnsass S 2.00 2.00
1 B Pl RO Lol O s 2 s/ b a v v s oinis/n sisis o nin s amiv ¥ v/als s lolnininisiate 670 5.00
12'568 Index Fossils e ) 5.00
b b L R R O RO PR I DO I 2.00 A

NAVAL ARCHITECTURE AND MARINE ENGINEEEINGT
erm

Subfect
NJD. Subject 1

13'43 Ship Drawing (for Modelling only, any term)........ $10.00

$2.00
8,00
6.00

6.00
4.00

4.00

22

@onto e
888 8s:

8851 :

=i




ALPHABETICAL LIST OF SUBJECTS WITH
THEIR NUMBERS

Accounting Ec50

Aeronautical Instruments 8'57

Aerial Propellers 8'62

Aeronautical Laboratory 863

Acronautical Laboratory 8631

‘Aeronautical Laboratory (Advanced) 8064

Aeronautical "esearch 8'78

Aeronautics 859

Acronautics 8591

Airplane Design 8'60

Airplane Design gAdvanced 8:601

Airplane Design (Advanced) 866

Airplane Designing 8'602

Airplane Structures (Advanced) 8656

Airship Design 861

Airship Desl%n 8611 {

A \ternating Current Machinery 6:52 |

Alternating Current Machinery and its
Applications 640

Alternating Currents 6'51 L

Alternating Currents and Alternating Cur-
rent Machinery 6'45

American Literature G548

Analytical Chemistry 5°14

Analytical Mechanics M66

Anatomy and Histology 710 =

Applications of Mathematics to Chemistry

50

Applied Chemical Thermodynamics 10°62
Applied Chemistry (Research Conferences)

10'91b g
Applied Electromagnetism 8'20
Applied Icthyology 7°18
Applied Mechanics (Statics) i
Applied Mechanics (Statics and Kinetics)

2202 b
Applied Mechanics (Statics and Kinetics)
2:203
Applied Mechanics (Statics) 2:204
Applied Mechanics (Kinetics, Strength of
Materials) 221 i
Applied Mechanics (Strength of Materials)
b
Applied Mechanics (Strength of Materials)
2212
Applied Mechanics (Strength of Materials)
2213 ]
Applied Mechanics (Strength of Materials)
2214 .
Applied Mechanics (Strength of Materials)
2215 !
Applied Mechanics (Strength of Materials)
Applied Mechanics (Strength of Materials)
1222 i
Applied Mechanics (Strength of Materials)
2'223 ]
Applied Mechanics (Strength of Materials,
raphical Statics) 2224 3
Ap&ﬁed Mechanics gSLreugth of Materials,

hic, Static) 2:225 :
App{iae% l\?lechanics (Strength of Materials)
223

Apzx?lied. Mechanics (Strength of Materials)
Applied Mechanics (Strength of Materials)
2:232

Applied Mechanics 2:233

Applied Mechanics (Kinetics) 2:24

Appreciation of Music G848

Architectural Drawing, Elementary D132

Architectural Drawing D133

Architectural History 4'41

Architectural History 4'42

Architectural Humanities 4'63

Astronomy 1'12 .

Atomic Structure, Theories of 5'75

Automatic Machinery 2:751

Automatic Machinery, Design of 2106

Automotive Engineering 2792

Automotive Engineering 2'793

Automotive Fuel Problems 1003

Bacteriology 7°30

Bacteriology, Elements of 7'31

Bacteriology of Water and Sewage 7'32

Banking Ec37

Banking and Finance GS20

Biochemistry 7'27

Biochemistry, Selected/ Topics in 7'28

Biological Colloquium 7:80

Biology, Elements of 702

Biology, General 701

Biology, General and Bacteriology 7°29

Biology, Theoretical 703

Botany, Cryptogamic 7'04

Bridge Design 1'53

Bu:l_ging Construction 4°80

Business and Patent Law GS4

Business Law Ec60

Business Management Ec70

Business Management Ec71

Business Management Ec72

Business Management Ec73

Central Station Design 6,23

Central Stations 6:22

Central Stations 6231

Chemical Engineering 10'31

Chemical Engineering 10'32

Chemical Engineering 10'33

Chemical Engineering 10734

Chemical Engineering 10'35

Chemical Engineering 10'36

Chemical Engineering I 10°41, 1042,
10'43, 10:44 . Z

Chemical Engineering Design 10047

Chemical Engineering Design 10'48

Chemical Engineering Design 1049

Chemical Engineering Laboratory 10'62

Chemical Engineering Research Confer-
ences 10'01a ' )

Chemical Engineering Seminar 10'09

Chemical Literature 5'19

Chemical Mineralogy and Petrology 1217

Chemical Principles 1 565

Chemical Principles 5'651

Chemical Principles 566

167
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Chemical Principles II 567

Chemistry, Analytical 514

Chemistry, General 501

Cheinistry, General 502

Chemistry, General 503

Chemistry of Dyes 5:59a

Chemistry of Foods 5'25

Chemistr of Foods 5251 .
Chemistry of Powder and Explosives 550b
Chemistry of Powder and Explosives 5:80b
Chemistry of Plant and Animal Life 527
Chemistry, Applied 5:341

Chemistry, Applied 5342

Chemistry, Engineering 5'343

Chemistry, Inorganic, 1 505

Chemistry, Inorganic, I1 506

Chemistry of Road Materials 5:37
tjollgaid Chemical Laboratory, Applied

951
Colloid Chemistry, Applied 10'95
Colloidal Chemistry 569
Colloquium, Physical 8'93
Color and Acoustics 806
Communijcations Laboratory 6'33
Combustion 10'44 . :
Conferences on Current Literature in
Physical Chemistry 664
Constitution of Matter 8:30
Constructive Design 4'81
Constructive Design 4'82
Contemporary Drama GS40
Contemporary English Literature GS41
Contemporary European Literature GS42
Cost Accounting Ecbl
Crystallography 1219
Descriptive Astronomy GS66
Descriptive Geometry D171
Descriptive Geometry D172
Descriptive Geometry D173
Descriptive Geometry, College Class D191
Descriptive Geometry D20
Descriptive Geometry D211
Design I, Architectural 4'71
Design 11, Architectural 4-72
Design 111, Architectural 4'73
Design (Advanced) 474
Design of Automatic Maqhmcrg 208
Determination of Chemical Constitutic
for Organic Compounds 5'59¢c
Development of Music G549
Differential Equations M23
Differential Equations M72
Distillation and Evaporation 1041
Drying 10°42 1
Dynamics of Machines 2'25
Dynamo Design €25
Dynamo Design 6:26
Economics of Corporations G527
Electric Furnances 8'89
Electric Railways 624
Electric Railways 655 =
Electric Wiring and Lighting of Buildings
638

Electrical Communication I 6:30

Electrical Communication I 6'31

Electrical Communication I 632

Electrical Communication IT

(Inc. Electron Theory 8211 and Electron
Apparatus 8'212)

Electrical Communication IIT 6:28

Electrical Communication of Intelligence

56
Bls:trical Engineering, Elements of 6'40
Eleetrical Engineering, Elements of 6'41

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Electrical Engineering, Elements of 6'42
Electrical Engineering. Elements of 6'431
Electrical Engineering, Elements of 6'432
Electrical Engineering, Principles of 6:00
Electrical Engineering, Frinciples of 6:01
Electrical Engineering, Principles of 6'02
Electrical Engineering, Principles of 6:03
Electrical Engineering, Principles of 6:031
Electrical Engineering, Principles of 6:04
Electrical Engineering, Principles of 6:041
Electrical Engineering, Principles of 6:05
Electrical Engineering, Principles of 6:06
Electrical Engineering, Principles of 6:101
Electrical Engineering, Principles of 6'11
Electrical Engineering, Principles of 6:111
Electrical Engineering, Principles of 6'112
Electrical Engineering, Principles of 612
Electrical Enginecring, Principles of 6°121
Electrical Engineering, Principles of 6°131
Electrical Engineering, Principles of 6'14
Electrical Engineering, Principles of 6-141
Electrical Engineering, Principles of 6.142
Electrical Engineering, Principles of 6'15
Electrical Engineering, Principles of 6151
Electrical Engineering, Principles of 6:1562
Electrical Engineering, Principles of 6'16
Electrical Engineering, Principles of 6'161
Electrical Engineering, Principles of 6:162
Electrical Engineering Laboratory 6:69
Electrical Engineering Laboratory 6:70
Electrical Engineering Laboratory 6:71a
Electrical Engineering Laboratory 6:71b
Electrical Engineering Laboratory 6'72a
Electrical Engineering Laboratory 6:'72b
Electrical Engineering Laboratory 6:73a
Electrical Engineering Laboratory 6:73b
Electrical Engineering Laboratory 6:74
Electrical Engineering Laboratory 6:75
Electrical Engineering Laboratory 6:76b
Electrical Engineering Laboratory 677
Electrical Engineering Laboratory 6:78
Electrical Engineering Laboratory 6:80a, b
Electrical Engineering Laboratory 6:81
Electrical Engineering Laboratory 6'82
Electrical Engineering Laboratory 6:83b
Electrical Engineering Laboratory 6'84
Electrical Engineering Laboratory 6'85
Electrical Engineering Laboratory 6'86
Electrical Engineering Laboratory 6'87
Electrical Engineering Laboratory 6'88
Electrical Engineering Laboratory 6:91
Electrical Engineering Laboratory 6:92
Electrical Engineering Laboratory 6'06
Electrical Engineering Seminar 6'50
Electrical Power, Industrial Application of

621
Electrical Testing (Advanced) 6'05
Electric Transmission Equipment 6:20
Electric Transmission and Distribution of
Energy 644
Electricity 8'20 .
Electrochemical Analysis, Methods of 517
Electrochemical Laboratory 8:86
Electrochemical Laboratory, Applied 8'87
Electrochemistry, Elements of 8'00
Electrochemistry, Principles of 880
Electrochemistry IT 882
Electrochemistry III 8'83
Electrochemistry, Agplied 8'85
Electrodynamics 8'2
E)ectmmn(ﬂ-neuc Theory 8'28
Electron Theory 8211
Electron Apparatus 8212
Engine Design 2732
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Engine Design 2:732
Engineering Chemistry 5343
Engineering G_colog 1247
Engineering Field G554
Engineering Laboratory 2:602
Engineering Laboratory 2'603
Engineering Laboratory 2'604
Engineering Laboratory 2'605
Engineering Laboratory 2'606
Engineering Laboratory 2'607
Engineering Laboratory 2608
Engineering Laboratory 2'61
Engineering Laboratory 2:611
Engineering Laboratory 2:012
Engineering Laboratory 2:613
Engineering Laboratory 2614
Engineering Laboratory 2'62
Engineering Laboratory 2:621
Engineering and Hydraulic Laboratory

2'64
Engincering of Water and Sewerage Purifi-
cation 1'81
Engineering Publicity GS56
Euglish and History EH11
English and History EH12
English and History EH13
English and History EH21
English and History EH22
English and History EH23
English (Contemporary Literature) E35
English (Committee Work) Edla
English (Business English) E31b
English E3
English (Report Writing) E33
English Composition (Advanced) G545
European Civilization and Art 4'46
European Civilization and Art 4'47
Explosives Laboratory 580e
Extraction 10'43
Fine Arts in Modern Life GS50
Fire Assaying 3'31
Fxge 3‘E;sgse\ymg and Metallurgical Laboratory

Fire Assaying (Advanced) 3'33

Fire Protection Engineering 2'754
Fish Culture 7'17

Food Analysis (Advanced) 526
Forging 2'80

Forging 2'801

Forging 2'802

Forging 281

Foundations 1'48

Foundry 2'82

Foundry 283

Foundry 2:831

Fourier's Series M45

Freehand Drawing 4'02

Freehand Drawing 4'03

Freehand Drawing (Elemcntaryg D151
Freehand Drawing (Elementary) D152
Freehand Drawing (Elementary) D153
French (Elementary) L61

French (Intermedmt.e; L62
PFrench (Intermediate) L63

French LG4

French (Elementary) L67

French (Advanced) L71

French, (Advanced) French History GS82
French, (Advanced) French Literature

Gas Analysis I 531

Gas Analysis I1 532 |

Gas and Fuel Analysis 533
Gas Engine Laboratory 2'631

169

General Chemistry 5'80a

General Chemistry Laboratory 5'80d

General Engincering Lectures 2:76

Geodesy 1°13

Geodesy 1'14 |

Geological Seminar 12'62

Geological Seminar 12621

Geological Surveying 12:34

Geological Surveying 12:341

Geological Surveying (Advanced) 12:35

Geology 1230

Geology 12'301

Geology 12:31

Geology 12:311

Geology 12'32

Geology 12:321

Geology 12:33

Geology, Economic 12'40

Geology, Economic 12:41

Geology, Applied Economie 12'42

Geology, Economic (Advanced) 12:43

Geology of Clay, Cement and Building
Stone 12'45

Geology of Coal and Petroleum 12'44

Geology GS60

Geology GS61 |

Geology, Historical 12'50

Geology of Europe 1264

Geology of North America 12'63

Geology of Soil and Soil Examination 12'46

Geometrical Optics 8'17

Geometrical Optics 8:171

German (Elementary) L11

German (Elementary) L12

German L.21

German (Intermediate) L22

German (Advancnd; L31

German (Advanced) L32

German (Advanced) L33

German (Technical) L37

German (Advanced) L43

German (Advanced) Literature G581

German (Advanced) GS92 ]

German (Advanced) Sight Reading G894

Gcargan {Advanced) Life of Scientific Men

05
German (Advanced) Faust GS96
German (Advanced) Commercial
spondence GSA7
Glass and Ceramics 10'71
Glass Blowing 8'08
Graphic Statics 1°39
Heat Cor.duction M67
Heat Engineering (Heat) 2:40 ]
Heat Engineering ,(Boilers and Engines)

241

Heat Engineering (Boiler) 2411

Heat Engineering (The modynamics) 2'42

Heat Engineering (Engines) 2'43

Heat Engincering 2'432 ]

Heat Engineering (Thermodynamics, con-
tinued) 244 1

Heat Engineering (Refrigeration and Gas
Engines) 2'45

Heat Engineering 2:451

Heat Engineering (Valve Gear and Ther-
modynamics) 2'46 )

Heat Engineering (Boiler, Engine, etc.) 2'47

Heat Engineering { Thermodynamics, Boiler)

Corre-

Heznt Engineering (Thermodynamics, Boiler)

Heat Enfnccring (Thermodynamics, En-
gines) 251




170 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Heat Engineering EThermodynamlca) 252

Heat Engineering (Advanced) 2'54

Heat Engineering 2'55

Heat Measurements 8'11

Heat Measurements 8°12

Heat Measurements 8'13

Heat Measurements 8'14

Heat Transmission 2-7556

Heat Treatment 2'756

digher Geometry M63

Highway Design 1'33

Highway Transportation 1'32

History (Lincoln) bb.)..

History of Chemistry 503

History (Industrial and Social History of
the United States) G553

History of Renaissance Art 4'490

History of Science GS1, GS2

Human Factor in Business G555

Hydraulic Engineering 1'68

Hydraulic and Sanitary Engineering 1'75

Hydraulic and Sanitary Design 1°79

Hydraulic and Sanitary Design 1°80

Hydraulics (Advanced) 1°66

Hydraulics (Theoretical) 1'62

Hydraulics (Theoretical) 1'63

Hydraulics (Theoretical) 1'64

Hydraulics (Theoretical) 1'65

Hydrology 12:61

Illumination 6:27

Illumination 6:57

Index Fossils 12:53

Ing\ésltrial Application of Electric Power

Industrial Applications of Chemical Prin-
ciples 5'84

Industrial Aspects of Bacteriology GS72

Industrial Chemical L]I)nmtnry 10°51

Industrial Chemistry 10°2

Industrial Chemistry 100 2).

Industrial Chemistry 1023

Industrial Chemistry 1L 10'70-10:79

Industrial Hygiene and Sanitation 753

Industrial Microbiology 7°36

Industrial Organic Chemistry 554

Industrial Organization Eci6

Industrial Organization Ec57

Industrial Plants 277

Industrial Plants 2'78

Industrial Relations Ec46

Industrial Stoichiometry 10°25

Industrial Water Analysis 521

Infection and Immunity 7'50

Informal Public Speaking:
Reports and Discussions 54

Inorganic Chemistry I 505

Inorganic Chemistry 11 5006

Inorganic Compound, Preparation of 508

International Law and American Foreign
Policy GS3

Internal Combustion Engines 2:757

Introduction to Fisheries 7°16

Investment Finance G525

Iron and Steel 10°70

%{numal Meeting in Organic Chemistry 597
inetic Theory 839

Kinetic Theory of Gases, Liquids and
Salids 574 i

Landscape and Civic Design 461

Life Class 4'04

Life Class and Decorative Dcmgr. 405

anm.lotwe Ln%meermg 2'7568
Logic of Scientific Inquiry 5°70

Machine Design 2°702

Committee

Machine Design 2:703

Machine Design 2:704

Machine Design 2'71

Machine Design 2'711

Machine Design 2:72

Machine Design (Advanced) 2'74
Machine Drawing ([:.lu.mcntaryg D122
Machine Drawing (Elementary) D123
Machine Drawing 2:12

Machine Drawing 213

Machine Drawing 2'14

Machine Tool Work 288

Machine Tool Work 2881

Machine Tool Work 2'89

Machine Tool Work}2'90

Machine Tool Work 2:01

Machine Tool Work 2911

Machine Tool Work 2'92

Machine Tool Work 2'97

Map Reading and Top. Drawing 118
Marine Engineering 13'51

Marine Engineering 13'53

Marine Engine Design 13'52
Marine Engine Design 135656
Marketing Methods GS22
Materials 1°43

Materials of Construction 1061
Materials of Engineering 2:302
Materials of Engineering 2:303
Materials of Engineering 2'31
Materials of Engineering 2:32
Materials and Heat Treatment 2:33
Mathematical Laboratory M54
Mathematical Laboratory M55

Mathematics  (Caleulus and Analytic
Geometry) M11

Mathematics (Lulculus and  Analytic
Geometry) M

Mathematics (Calcu[ua and Analytic

Geometry)
Mathematics (L'{lculus) M21
Mathematics (Differential Equations) M22
M'xt ematics  (Differential  Equations)

Mathematics (Advanced Caleulus and
Differential Equations) M36, M37, M38

Mathematics (Applied) M41

Mathematics M35

Mathematics é‘)tatlcs) M27

Mathematics Kmem.mcs) M28

Mathematics (Dynamics) M29

Mathematics of Investments M71

Mechanical Drawing D101

Mechanical Equipment of Buildings, Heat-

u1¥ and Ventilation 257

Mechanical Equipment of Buildings 2:752

Mechanical Engineering Drawing 2'10

Mechanical Engineering Drawing 2:11

Mechanical Laboratory 2:06

Mechanics of Engineering 2:262

Mechanics of Engineering 2263

Mechanics of Rigid Bodies M61

Mechanics and Th. of Elast. Adv. 228

Mechanism of Machines 2'05

Mechanism 2'00

Mechanism 2:01

Mechanism 2:02

Merchant Shipbuilding 13:35

Metallography 3'41

Metallography 3 2

Metallography 343

Metallography I 541

Metallography Ia 5'42

Metallography I 5'43
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Metallurgical Calculations 3'59

Metallurgical Plant Design 346

Metallurgical Plarts 3'56

Metallurgical Laboratory and Reports 3'54

Metallurgical Laboratory and Reports 355

Metallurgy, Generai 3'41

Metallurgy 3'42

Metallurgy 3:421

Metallurgy, General (Advanced) 347

Metallurgy: General, Zinc and Minor Met-
als 3'44

Metallurgy, Non-Ferrous (Advanced) 3'48

Metallurgy of the Common Metals 3'49

Metallurgy of Iron and Steel 3:43

Metallurgy of Iron and Steel 3'431

Mgtallu_rgy of Iron and Steel (Advanced)

Meteorology GS67 L

Miscrariscupe Theory and Photomicrography

Microscopy of Waters 7:06

Military Science MS511

Military Science MS12

Military Science MS13

Military Science MS21

Military Science MS22

Military Science MS23

Military Science MS531

Military Science M532

Military Science MS33

Military Science:
Advanced Coast Artillery MS24
Advanced Coast Artillery MS25
Advanced Engineering M526
Advanced Engineering MS27
Advanced Ordnance MS528
Advanced Ordnance MS29
Advanced Signal Corps MS35
Advanced Signal Corps MS36
Advanced Air Service MS37
Advanced Air Service M538

Mineralogy 12'01

Mineralogy 12'02

Mineralogy 1203

Mining Engineering 3'01

Mining Engineering 3'03

Mining Engineering 3'04

Mining Engineering 3'05

Mining Engineering (Advanced) 3'06

Model Making 1345

Modern Algebra M62

Modern Analysis M64

Municipal Sanitation 7:64

Naval Architecture 1301

Naval Architecture 1302

Navigation 1°15

Nitrogen Fixation 1075

Nutrition 7'25

Qceanography 7:40

Office Practice 4'211

Office Practice 4'212

Optical Crystallography 1221

Optxggl Methods in Chemical Analysis
5

Optical Measurements 8'35

Ordnance Engineering 2292

Ordnance Engineering 2'293

Ordnance Engineering 2:67

Ordnance Engineering 2'681

Ordnance Enginecring 2'682

Ordnance Engineering 2'683

Ore Dressing 3'21

Ore Dressing 3'23

Ore Dressing (Advanced) 3:24

Ore Dressing Laboratory 8'22

Organic Chemistry 550

Organic Chemistry I 551

Organic Chemistry 11 552

Organic Chemistry I11 553

Organic Chemistry, Selected Topics 559

Organic Chemical Laboratory 5'561

Organic Chemical Laboratory 5'662

Ori,a)xrﬁ:(;: Electrochemistry, Principles of

0

Organic Evolution G564

Organic Evolution (Advanced) 12'55

Organic Qualitative Analysis 555

Organization and Methmi; of Industrial
Research 1094

Paints, Qils and Varnishes 10'79

Paleontology (Advanced) 12:'52

Paleontology 12'51

Parasitology 707

Pattern Making 2'84

Personal Hygiene 7:22

Perspective 412

Perspective, Applied 4°14

Petrography 12:156

Petrography (Advanced) 12'16

Petroleum 10'74

Petroleum Production 12:442

Philosophy of Architecture 4'51

Photo-Elasticity 8'43

Photographic and Optical Research 8'73

Photography 816

Phy;i£31 and Chemical Crystallography

Physical Chemistry Seminar 571
Physical Instruments 8:09
Physical Literature 810

Physical Materials 8'41

Physical Metallurgy 2'34
Physical Optics 8'18

Physical Training PT15

Physics 8'011

Physics 8012

Physics 8'013

Physics 8'021

Physics 8022

Physics 8023

Physiography 12'60

Physiology 7'20

Plant Sanitation 7'67

Political Economy Ec22

Political Economy Ec23

Political Economy Ec31

Political Economy Ecd2
Political Economy Ec33

Political and Social Problems GS20
Power in Mining 2'53

Power Laboratory 2:06

Power Plant Design 268 |
Power Stations and Distributing System

65
Precision of Measurements 8'04
Preparation of Inorganic Compounds 508
Production Methods G823 I
Principles of Biclogy and Heredity GS71
Prghlcms and Practice in Public Health
b4

Problems of the Chemical Engineer 10011
Professional Relations 4:22

Proximate Technical Analysis 5'30
Psychology GS5

Public Health Laboratory Methods 7:38
Public Service Companies 6'53

Public Speaking G546

Qualitative Analysis 5'10
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uantitative Analysis 5121
uantitative Analysis 5122
uantitative Analysis 513
ualitative Analysis of Rare Metals 5'15
ailway Design 1'26
Railway Design 1'28
Railway Drafting 1'23
Railway Engineering 1'25
Railway Engineering 1:27
Railway Fieﬁ!work 120
Railway and Highway Engineering 1'21
Railway and Highway Engineering 1'24
Recent Developments in Science 5'04
Recent Developments in Organic Chem-
istry 558
Re{nfgerntinn 2759
Reinforced Concrete Design 1'58
Report Writing 1'90
Report Writing E33
Research 508
Research Conferences in Physical Chem-
istry 5001
Research Conferences in Organic Chem-
istry 65092
Research Conferences 1091
Research in Applied Electrochemistry 875
Resse?a&-ch in Electricity and Magnetism

Research in Electrochemistry 8:71
Research in Industrial Physics 872
Research in Mathematical Physics 8'70
Research Problems 500

Rigid Dynamics M73

Rigid Mechanics 824

Roads and Pavements 1'30

Rubber 1077

Sanitary Design 1'83

Sanitary Engineering 1'77

Sanitary Science and Public Health 756
Sanitary Science and Public Health G573
Securities and Investments Ec88
Selected Topics in Organic Chemistry &' 59
Shades and Shadows 4'11

Ship Construction 13'31

Ship Construction 13'52

Ship Construction 13'33

Ship Drawing 13'41

Ship Drawing 13'42

Ship Drawing 1343

Shipyard Practice 13'14

Shipyard Org. and Management 1315
Slide Rule M15

Sound 840

Sound and Music GS65

Spanish L81

Special Composition E15

Special Methods and Instruments 540
Spherical Trigonometry 1'11

Starch and Cellulose 10°73

Statistics Ec65

Statistical Mechanics M62

Steam and Hydraulic Laboratory 2:65
Stenm Turbine Engineering 2:753
Steam Turbines 13'60

Storage Batteries 6'20

St-uctural Design 1'5631

Struactural Design 1'54

Strustural Design (Advanced) 1'55
Structiral Design 4'92

Structuval Drawing 4'90

Structures (Advanced) 1'56
Structures 1'40

Structures 1'41

Structures 1'45

Structures 1°40
Structures 1'50
Structures 1'561
Structures Design 1°52
tructures, Stationary 1'44
Sub-Atomic Chemistry 6'76
Sulphuric Acid 1070
Surveying and Plotting 1'00
Surveying and Plotting 1'001
Surveying Instruments 1'01
Surveying 1'02
Surveying 1'03
Surveying, Underground 1'04
Surveying, Plane 1:07
Surveying, Geod, and Topo. 1'08
Surveying, Geodetic 1'09
Surveying, Hydrographic 1'60
gynthqt:c Methods in Org. Chemistry 5'57
echnical Electrical Measurements 600
Technology of Fishery Products 7'37
Testing o Hig_hwafr aterials 131
Testing Materials Laboratory 2'351
Testing Materials Laboratory 2:352
Testing Materials Laboratory 236
Testing Materials Laboratory 2'37
Teétmg Materials Laboratory (Concrete)

38
Testing of Qils 536
Testing of Oils 5:361
Textile Engineering 2'69
Textiles and Dyeing 10'78
Theoretical Aeronautics M43
Theoretical Biology 7:03
Theoretical Physics 8231
Theoretical Physics 8:232
Theoretical Physics 8233
Theories and Applications of Catalysis 509
Theory of Design 4'30
Theory of Elasticity 2'7510
Theory of Elasticity 2:271
Theory of Elasticity 2'272
Theory of Explosives 5'80c
Theory of Functions Ma6
Theory of the Gyroscope M57
Theory of Heat 815
Theory of Light 836
Theory of Probability and Method of Least
Squares M26 ey
Theory of Relativity and Gravitation M70
Theory of Sound MB6
Theory of Warship Design 13°11
Theory of Warship Design 1312
Th;nnochemistry and Chemical Equilibrium

68

Thermal Research 877
Thermodynamics M68
Thermodynamics I 5731
Thermodynamics IT 5732
Thermodynamics and Chemistry 563
Thesis 595
Thesis Reports 596 ’
Thesis Reports and Memoirs 10'15
Valuation of Oil Lands and the Construc.

tion of Oil Maps 12'441
Vector Analysis M60
Vise and Bench Work 2'86
Vise and Bench Work 2'87
Vise and Bench Work 2'871
Vise, Bench and Machine Tool Work 2:05
Vise, Bench, Machine Tool Work 2:951
Vital Statistics 7'58
Warship Design 1321
Warship Design 13'22
Water Color 4'08
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Water Power Design 1'82

‘Water Power Engineering 1'69
Water Power Engineering 1'70
Water Power Engineering 1'71
Water Power Engineering 1'73

Water Supplies 520

Water Supply and Wastes Disposal 522
Waves 838

Wing Theory 887

Zodlogy, Invertebrate 7'05




REQUIRED PREPARATION FOR SUBJECTS OF
INSTRUCTION

Subjects of Instruction presented as pre-

paratory subjects for dependent studies. A

clear record is expected in the subjects noted

* .low for admission to subjects printed im- Subjects depending upon the subjects
wmnediately to the right of these subjects, In noled in the column at the left.

cases where the figures to the right are in

italics, the study may be taken at the same

time with the preparatory subject.

100

103
107

108
111
1112
1:13
1°20

121
123
1'24
125
1'26
127
130
1:31
132
140
1'41

e
con
0=

£&E

CIVIL ENGINEERING

Surveying and Plotting. .......... 107 P[ane.Survcyingli 1'12 Astronomy; 1'19
Map Reading and nﬁngra hical Drawing;
: 1'20 Railway Ficldwork; 1'21 Railway an
¥ Highway Engineering.
BUEYSYINg i SR e e e 1'04 Underground Surveying; 12:33 Field

X Geology. | ’ j
Plane Surveying. . «voeuveienyon., 1'08 Geodetic and Topographic Surveying;

1'20 Railway Fieldwork;
1'80 Hydrographic Surveying.

T . 1'60 Hydrographic Surveying.
Spherical Trigonometry . 1°12 Astronomy; 1'15 Navigation.
Astronomy.....,. 1'13 Geodesy.

. 1'09 Geodetic Svrveying; 1'14 Geodesy.

+ 1'21 Railway and Highway Engineering; 1'23

Railway Drafting; 1'24 Railway and Highway

: V . g Engineering.

Railway and Highway Engineering, 123 Railway Drafting; 1'24 Railway and
Highway Engineering; 1'30 Roads and Pave-
ments.

Railway Drnftipgh. vieaeeazeeaaeo 1'26 Railway Design; 1'33 Highway Design,

Railway and Highway Engineering, 1'25 Railway Engineering; 1'32 Highway

- ; A Transportation; 1'33 Highway Design.

Railway Engineering. ........ +ou. 1'26 Railway Designj 1'27 Railway Engineer-

Geodetic and Topographic Survey-

Geodesy Vs
Railway Fieldwork. .

5 4 mng. : ! . .
Railway Design. R SR IO 1'27 Railwa yEngineering; 1'28 Railway Design.
Railway Engineering. ,,...... . 1'28 Railway DES]E.YH' »

Roads and Pavements............ 1'24 Railway and Highway Engineering (for I1);
. s e 1'31 Testing of Highway Materials.
Testing of Highway Materials. .... 1'32 Highway Transportation.

Highway Transportation......... 1'83 Highway Design,

BYEUOLUIeE .o oo sias i ++» 1'48 Foundations; 1'49, 1'50, 1'51 Theory of
Structures.

BEACTMEBE Y 45 s et as A e e e s 1'48 Foundations; 1'49, 1'50, 1'51 Theory of

L Structures; 4'02 Structural Design.

Materlal sovavimises e +oee 1049, 1°50, 1'51 Theory of Structures,

Stationary Structures..,......... 148 Foundations; 1'78 Water Power Engineer-
ing.

Theory of Structures............., 1'52 Structures (Design).

Structures...... s WA .+ 1'53 Bridge Design; 1'531 Structural Design;

1°556 Structural Design, Advanced; 1'56 Struc-
tures, Advanced; 1'58 Reinforced Concrete
Design; 1'73 Water Power Engineering.
Structures. ................ veess 10631 Qtructur_al Design; 1'64 Structural De-
%vm; 1'68 Reinforced Concrete Design; 1'73
a

ter Power Engineering.

BITio el e et »+++. 1'58 Reinforced Concrete Design,

Bridge Design.,....... =S +++ 1'556 Structural Design, Advanced; 1'56 Struc-
tures, Advanced.

Structures, Advanced............ 1'45 Structural Design, Advanced.

Reinforced Concrete Design. ...... 1'65 Structural Design, Advanced.

B L Ty s e R Hydraulics, Advanced; 1'68 Hydraulic

Engineering; 1'69, 1'73 Water Power Engineer-
ing; 1'76 Hydraulic and Sanitary Engineering;
1'77 Sanitary Engincering; 2'64 Engineering;

174
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CIVIL ENGINEERING (Continued)

164
1'65

1'69
1'70

2204
2:21

2211
2:212
2213
2:214
222

2221

2:222
3221

2222
2:28

2:232

and Hydraulic Laboratory; 2'65 [Steam and
Hydraulic Laboratory.

Hydraulics. . cvvovenevanassennis . 168 Hydraulic Engineering; 1:69 Water Power
i Engineering, i "
Hydratilea, .. viveeaiviin vveeers 1'69 Water Power Engineering; 1'73 Water
3 Power Engineering,
Water Power Engineering......... 1'70 Water Power Engineering.
Water Power Engineering...... . 1'71 Water Power Engineering.

Water Power Engineering. . .. .. 1'73 Water Power Engincering.
Water Power Engineeting......... 1'§2 Water Power Design. .
Hydraulic and Sanitary Engineering 1'79 Hydraulic and Sanitary Design; 1'81 En-
: gineering of Water Sewage Purification.
Sanitary Engineering. ........... . 1:80 Hydraulic and Sanitary Design; 1'81 En-
- I gineering of Water and Sewage Purification.
Engineering of Water and Sewage

Urification, . . iviessnieis ... 1'88 Sanitary Design.
Water Power Design. . ..vo0se00s 1'78 Water Power Engineering.
MECHANICAL ENGINEERING
Mechanism. ... ..... v .. 201 Mechanism; 2'05 Mechanism of Machines.
Mechanism. ., ........0. .. 210, 211 Mechanical Engineering Drawing;
¢ 2:41, 2'411, 2'50 Heat Engineering,
Mechanism. ... co0pevs .. 246 Heat Engineering.

Mechanism of Machines 2068 Design of Automatic Machinery; 2:751

. . Automatic Machinery.

Mechanical Engineering Drawing. . 211 Mechanical Engineering Drawing; 13'41
4 Ship Drawing. 4

Mechanical Engineering Drawing. . 2'41 Heat Engineering.

Machine Drawing. ... .... vee..00 213 Machine Drawing; 2:702, 2'704 Machine
esign,
Applied Mechanics......... veoees 1'65 Hydraulics; 221, 2:211 Applied Mechan-

ics,

i . 2212 Applied Mechanics.

Applied Mechanics, 2'213 Applied Mechanics.

Applied Mechanics, 2:214 Applied Mechanics. ]
Applied Mechanics, ... ..ovveennn 1-40, 1'41 Theory of Structures; 1'43 Materials;
1'44 Stationary Structures; 1'456 Theory uf
Structures; 1'62, 1'63, 1'64 Hydraulics; 2:22,
2:221 Applied Mechanics; 2702 Machine De-

sign.,

2225 Applied Mechanics

2'222 Applied Mechanics.

Applied Mechanics. 2:23 Applied Mechanics,

Applied Mechanics, .. £224 Applied Mechanics. )

Applied Mechanies. ....... .. 1'41 Theory of Structures; 1'43 Materials; 1'44
Stationary Structures; 2:23, 2231, 2233, 2'24
A{pilicd: Mechanics; 2'302, 2'303 2'32 Materials
of Engineering; 2:351, 2'36, 2:37, 238 Testing
Materials Laboratory; 2'702, 2'704 Machine
Design; 4'81 Constructive Design; 4'91 Struc-
tural Design, 8:5601 Acronautics. J

Applied Mechanics,..... o] 1'24 Railway and Highway Engineering; 1'40,
141 Theory of Structures; 1°43 Materials;

I : 2:36 Testing Materials Laboratory, 0

Applied Mechanics......... ... 2232 Applied Mechanics; 2:761 Automatic

Machinery. el

1'24 Railway and Highway Engineering; 1'40,

141 Theory of Structures; I'43 Materials;

2'36 Testing Materials Laboratory.

Applied Mechanics,

Applied Mechanics
Applied Mechanics.

Applied Mechanics. ........ st

Applied Mechanics. ..ooovvviiiies 2:232 Appled Mechanics; 2751 Automatic
& Machinery, £ 3
Applied Mechanics. . .vcoivivavens 2:06 Design of Automatic Machinery; 2'25

Dynamics of Machines; 2752 Mechanical
Equipment of Buildings; 2'754 Fire Protection
Engineering; 2:768 Locomotive Engineering;
27510 Theory of Elasticity; 2'76 Genera
Engineering Lectures; 2'77, 278 Industrial
Plants; 860, 8'611 Airplane Design; 8'61, 8'611
Airship Design; 862 Aerial Propellers; 13:51
A Marine Engineering. -

Applisd Mechanics............... 2202 Ordnance Engineering; 2'203 Ordnance

Engineering; 2'758 Locomotive Engineering.
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MECHANICAL ENGINEERING (Continued)

2:25 Dynamics of Machines........... 2262, 2263 Mechanics of Engineering; 2'732,
2757 Internal Combustion
2:793 Automotive Engineering.

ngines; 2'702,

2262 Mechanics of Engineering, .....,.. %128 Advanced Mechanics and Theory of
asticity,
2'263 Mechanics of Engineering......... i]’&St Advanced Mechanics and Theory of
Elasticity,
2:292 Ordnance Engineering,........... 2'293 Ordnance Engineering.
2'302 Materials of Engineering. . ....... 233 Materials and Heat Treatment; 2'34
¥ Physical Metallurgy; 2756 Heat Treatment.
2:303 Materials of Engineering. ........ 2:351 Testing Materials Laboratory; 2:764
Fire Protection Engineerm%;:
2:351 Testing Materials Laboratory..... 2:352 Testing Materials Laboratory
2:352 Testing Materials Laboratory , . ... 2:33 Materials and Heat Treatment; 2754
Fire Protection Engineering; 2'756 Heat Treat-
ment,
236 Testing Materials Laboratory. .. .. 1'31 Testing of Highway Materials.
240 Heat Engineering.......... ot 242 Heat Engineering; 2'602, 2:603, 2604,
2:606, 2'608 Engineering Laboratory.
241 Heat Engineering................ 2'42, 2°43 Heat Engineering.
2:411 Heat Eugineering. .. ............. 13'51 Marine Engineering.
2'42 Heat Engineering..............., 225 Dynamics of Machines; 2:432, 2'44, 2'55
Heat Engineering; 2'602, 2'603, 2'604, 2608,
2'608 Engineering Laboratoi-sy; 10°36 Chemical
_ v Enga eering; 13'561 Marine ngmeerin% 2
2'43 Heat Engineering. .....oovvvnnins 264 2, 2'44 Heat Engineering; 2702 Machine
esign.
2'432 Heat Engineering. ............... 2'757 Internal Combustion Engines. ]
2'44 Heat Engineering................ 2451 Heat Engineering; 2'762 Mechanical

Equipment of Buildi

; 2'7563 Steam Turbine

T
Engineering; 2755 I‘F:at Transmission; 2:76
General Engineering Lectures; 2:77, 2:78 In-
| ] dustrial Plants,
2'45 Heat Engineering................ 2'45z Heat Engineering; 2'58 Power Plant
Design; 2:732 Engine Design; 2:750 Refrig-
eration; 2:'792, 2:'703 Automotive Engineering.

2'46 Heat Engineering....... Sl b . 247 H
Hydraulic Lal

eat Engineering; 2'04

Engineering and
ratory; 2:'66 Steam and Hy-

e draulic Laboratory; 2'66 Power Laboratory.
247 Heat Engineering. ... ..o0ii0us, 2'48 Heat Engineering; 2'66 Power Laboratory.

248 Heat Engineering. ..........c.00. . 2631

Gas Engine Laboratory

296 Power

Laboratory; 2'762 Mechanical E uipment of
Building; 2:7563 Steam Turbine Engineering;
2:7565 Heat Transmission; 10'31, 10'34 Chemical

i . Engineering. N 3
2:50 Heat Engineering. ....ovvvvvunses 2*51mHeat ngineering; 2'605 Engineering Lab-
oratory,
2:51 Heat Engineering. ............... 2'62 I‘-’{eat Engineering; 2'605 Engineering
iy Laboratory; 6:22 Central Stations,
2'52 Heat Engineering. .......0000000s 2'763 Steam Turbine Engineering; 2'755 Heat
Transmission.
267 Mechanical Equipment of Buildings 2'607 Engineering Laboratory.
2602 Engine Laboratory..........00000 2'61 Engine Laboratory. 1
2'603 Engineering Laboratory.......... %:El Hteat Engineering; 261, 2'611 Engineering
oratory.
2'605 Engineering Laboratory.......... 2612 Engl_};mering Laboratory.
2'608 Engineering Laboratory.......... 2'613 Engineering Laboratory.
261 Engineering Laboratory...... «.v. 262 Engineering Laboratory.
2:611 Engineering Laboratory, ,....... 2'621 Engineering Laboratory.
2613 Engmeen:x Laboratory.......... 2'614 Engineering Laboratory.
2:881 Ordnance Engineering. ...... ..+« 2:082 Ordnance Engineering,
2'682 Ordnance Engineering. ........... 2'683 Ordnance Engineering.
2°702 Machine Design, .......000vvrns 2'703 Machine Design,
2'703 Machine Design.........000000s . 271 Machine Design.
2:704 Machine Design. . . .....co00vviis 2'711 Machine Design.
271 Machine Design 2'72 Machine Design; 2'732 E;

2'72 Machine Design

2'74 Machire Design (Advancs

2732 Engine Design . ......c00ueviies 2,733 Engine Design.

2:764 Fire Protection Engineering....... 2'69 Textile Engineering.
2792 Automative Enginsering........ .+ 2703 Automotive Engineering.
282 Foundry........ o000 At +ve. 2'84 Pattern Makmﬁ

2:86 Vise and Benuch Work......... +++ 2'88 Machine Tool Work.
2:87 Vise and Bench Woik............ 2'89 Machine Tool Work.

ggiifle Design.
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MECHANICAL ENGINEERING (Continued)

2'871 Machine Tool Work.,,....... .. 201 Machine Tool Work.

2:'88 Machine Tool Work. ............ 200 Machine Tool Work.

2'90  Machine Tool Work............. 202 Machine Tool Work,

2'91 Machine Tool Work., .. .......... 2011 Machine Tool Work.

205 Vise, Bench and Machine Tool Work 2:97 Machine Tool Work.

296 Mechanical Laboratory...... +vsss 207 Machine Tool Work.

MINING ENGINEERING
302 Mining Engineering. .......o000s 2'53 Power in_Mining; 3'03 Mining Engineer-
) A ing; 3'21 Ore Dressing.

3'03 Mining Engineering. ..........000 3'04 Mining Engineering.

3'04 Mining Engineering. .... AT .. 3'06 Mining Engineering.

3'05 Mining Engineering. ........ . 323 Ore Dressing.

8'21 Ore Dressing. .......... sene 322 Ore Dressing Laboratory; 3'23 Ore Dress-
ing; 3:24 Ore Dressing.

322 Ore Dressing Laboratory......... 3'24 Ore Dressing Advanced.

8'31 PFire Assaying..........00.0..... 382 Ore Dressing Laboratory; 3:23, 324 Ore
Dressing; 3'33 Fire Assaying, Advanced; 353,
Iil{'ﬁ‘}, tﬂ'ﬁﬁ Metallurgical Laboratory and

eports,
341 Metallurgy.. ... vveevninnn .ovs 343 Metallurgy of Iron and Steel; 3:54, 3:55

Metallurgical Laboratory and Reports; 3'59
Metallurgical Calculations.

842 Metallurgy. . ...oovvveinninnnnes 3'46 Metallurgical Plants Design; 3'47 General
Metallurgy, Advanced; 3:65 Metallurgical
Laboratory and Reports; 3'59 Metallurgical
Calculations.

343 Metallurgy of Iron and Steel...... 346 Metallurgical Plant Design; 3:61, 3'63
Mctallograrhy.
3'44  Metallurgy, General............. 346 Metallurgical Plant Design; 3'59 Metal-
) lurgical Calculations.
350 Metallurgical Calculations. ....... 3:46 Metallurgical Plant Design.
361 Metallography........... vovsens 8'62 Metallography.
ARCHITECTURE

4'02 Freehand Drawing........ vasers 403 Freehand Drawing; 408 Water Color;
$ 472 Desiyn II,

4'03 Freehand Drawing. .. . 4'04 Life Class; 473 Design II.

4'04 Life Class........ 5 405 Life Class and Decorative Design.

4086 Water Color..... 472 Design I1. g

413  Perspective , , 414 Agphccl Perspective, Ny

4211 Office Practice. .. . 4'212 Office Practice; 4'22 Professional Rela-

tions.

4'41 Architecturai History, .. .. O T 4'42 Architectural History.

4'42  Architectural History. ... ........ 4'61 Philosophy. =

4'46  European Civilization and Art.. ... 4'47 European Civilization and Art.

471 Designl.... G R 4'72 Design II.

472 Designll......, OO OGO 4'73 Design III. i

481 Constructive Design. ............ 4'82 Constructive Design.

491 Structural Design..............., 4'92 Structural Design.

4'02 Structural Design............, ... 1'55 Structural Design (Advanced).

CHEMISTRY
5'00e Entrance Chemistry....... v.vs.. 501 Chemistry.
300 @) T 7 e s . 502 Chemistry; 7'01 General Biology; 7:02
. Biology, Elements of. :
502 Chemistry . ... 508 Chemistry; 575 Atomic Structure,
503 Chemistry.........cooviun 510 Qualitative Analysis; 5'33 Gas and Fuel

Analysis; 5341, 5342 Applied Chemistry;

5'343 Engineering Chemistry; 5:361 Testing of

Oils; 537 Chemistry of Road Materials; 550

Organic Chemistry; 8'89 Electric Furnaces; 8'90

Electroehcmi_atr?. i".le_mcnta of; 10°11 Problems

of the Chemical Engineer; 1201, 12'03 Min-

; 2 eralogy; 12'10 Crystallography.

510 Qualitative Analysis, . . 5121 Quantitative Analysis,

5121 Quantitative Analysis, .,..,.... .+ 5122 Quantitative Analysis; 520 Water
Supplies; 5'21 Industrial Water Analysis; 522
Water Supplies and Wastes Disposal; 525,
5251 Chemistry of Foods; 5206 Food Analysis,
Advanced; 6520 Optical Methods in Chemica
Analysis; 7-27 Biochemistry.
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CHEMISTRY (Continued)
5122 Quantitative Analysis......

Quantitative Analysis

Gas Analysis I. .. :
Chemistry of Road Materials.
Metallography 1 .
Organic Chemistry

Organic Chemistry I

Organic Chemical Laboratory

Chemical Principles I,

Chemical Principles IT

Thermochemistry and Chemical
Equilibrium

ELECTRICAL ENGINEERING
6'00 Electrical Engineering

6'01 Electrical Engiteering......

331 Pire Assaying; 832 Fire Assaying and
Metallurgical Laboratory; 518 Quan.itative
Analysis; 5'19 Chemical Literature; 530 Proxi-
mate Technical Analysis; 531 Gas Analysis I}
536 Testing of Oils; 540 Special Methods and
Instruments; 541 Metallography 1; 542
Metallography Ia; 5'65, 5651, 568 Chemical
Principles Ir: 568 Thermochemistry and Chemi-
cal Equilibrium; 7'20 General B1nlpg¥ and
Bacteriology; 10'51 Industrial Chemical Lab-
oratory. h .
3'22 Ore Dressing Laboratory; 505 Inorganic
Chemistry I; 506 Inorganic Chemistry IT; 508
Preparation_of Inorganic Compounds; 514
Analytical Chemistry; 515 Qualitative Analy-
sis u? Rare Metals; 517 Methods of Electro-
chemical Analysis; 551 Org]itmc Chemistry I;
56681 Organic Chemical aboratory; 500
Research Problem.

. 532 Gas Analysis II.

1:32 Highway Transportation,

. 543 I\Tclniln;‘;rxlrah)' I.
i

525, 5251 Chemistry of Foods; 526 Food An-
alysis, Advanced; 527 Chemistry of Plant and
Animal Life; 530 Proximate Technical Analysis;
536 Testing of Oils; 5562 Organic Chemica
Laboratory; 503 History of Chemistry; 7°20
Physiology; 7'27 Biochemistry; 7'36 Industrial
Microbiology; 8'83 Electrochemistry II.

5251 Chemistry of Foods; 526 Food Analysis
Advanced; 527 Chemistry of Plant and ._Anlrnaf
Life; 530 Proximate Technical Analysis; 552
Organic Chemistry 1I; 553 Organic Chemistry
IIIF; 555 Organic Qualitative Analysisi §'661
Organic Chemical Laboratory; 6'462 Organic
Chemical Laboratory; 557 Synthetic Method
of Organic Chemistry; 558 Recent Develop-
ments in Organic Chemistry; 5'50a Chemistry
of Dyes; 5569b Chemistry pf Powder and
Explosives; 5'50¢ Determination of Chemical
Constitution for Organic Compounds; 5'69
Colloidal Chemistry; 593 History of Chem-
istry; 7'27 Biochemistry; 7'36 Industrial
Microbiology; 10'21 Industrial Chemistry.
553 Organic Chemistry III; 555 Organic
Qualitative Analysis.

567 Chemical Principles II; 669 Colloidal
Chemistry; 584 Industrial Applicaticr~ ~f
Chemical Principles; 841 Physical @

£83 Electrochemistry 1I; 10'21 Industrial
Chemistry; 10:31, 1034 Chemical Engineering;
10'51 Industrial Chemical Laboratory; 1061
Materials of Construction; 10°62 A)p]ied
Chemical Thermodynamics; 10'04 Organiza-
tion and Methods of Industrial Relations;
1095 Applied Colloid Chemistry,

. 10'31 Chemical Engineering; 10'62 Applied

Chemical Thermodynamics; 10'94 Organiza-
tion and Methods of Industrial Relations; 10'95
Applied Colloid Chemistry.

10'36 Chemical Engineering.

601 Electrical Engineering; 6'111 Electri.al
Engineering; 6'112 Electrical Enginecring; 6:30,
6'31, 6:32 Electrical Communication; 669,
6'70,6'71a, 6'81 Electrical Enginecring Labora-
tory.

. 6:02 Electrical Engineering; 6°30 Electrical

Communication; 6:'71b, 6:'72b, 6'82 Electrical
Communications Laboratory.
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ELECTRICAL ENGINEERING (Continued)

602

603

o o2 992 ogo
o T e
i
B

6:42

6 431
6432
645

Electrical Engineering. ,...... ... 603, 6:031, 6:131, Electrical Engineering; 6'28
Telegraph and Telephone Engineering; 6'31
Electrical Communication; 6'72a, 6:72b, 6'83b
Electrical Engincering Laboratory. |

Electrical Engineering. ......... .. 6'04, 6'041, 6'141 Electrical Engineering Lab-
oratory; 6:25 Dynamo Design; 6'28 Telegraph
and Telephone” Engineering; 6'82 Electrical
Communication; 6'73a, 6°73b Electrical Engi-
neering Laboratory.

Electrical Engineering. ........... 6:28 Telegraph and Telephone Engineering;
6'84 Electrical Engineering Laboratory,
Electrical Engineering. ........... 605, 6'151 Electrical Engineering; 624 Elec-

tric Railways; 6'26 Dynamo Design; 6'73b,
6'74 Electrical Engineering Laboratory.

Electrical Engineering. ........... 6'84 Electrical Emgneering Laboratory.

Electrical Engineering., ....... +vo. 6:08, 615, 6'161 Electrical Engineening; 6'20
Electric Transmission Equipment; 621 In.

. dustrial Application of Electric Fower; 6:22

Central Stations. ) .

Electrical Engineering....,......, 6'12 Electrical Engineering.

Electrical Engineering. ........... 611 Electrical Engineering. A

Electrical Engineering. ........... 612 Electrical Engineering; 660 Electrical
Engineeri g Laboratory.

Electrical Engineering. ........... 6:112 Electricl Engineering.

Electrical Engineering. . 6.76 Elecirical Enginecering Labnralor% i

Electrical Engineering. . ... .. 6'121 Electrical Engineering; 6'75 Electrical

il Engineering Laboratory.
Principles of Electrical Engincering 6'76b Electrical Engineering Laboratory. |
Electrical Engineering. ........... 6'14 Electrical Engineering; 6'76b Electrical
Engineering Laboratory. | |
Electrical Engineering. ........... 6:142 Electrical Engineering; 677 Electrical
Engineering Laboratory; 678 Electrical En-
gineering Laboratory.

Electrical Engineering.,....... ... 678 Electrical Engineering Laboratory.

Electrical Engineering. . .......... 6:152 Electrical Engineering.

Electrical Engineering ............ 68:152, 6'16 Electrical Engineering.

Elcctrical Engineering. ........... 6:162 Electrical Engineering,.

Central Stations. ., ........ o shale 6'23 Central Station Design,

Electrical Engineering. ........... 6'86 Electrical Engineering Laboratory,

Electrical Engineering..........,. 6'42 Electrical Engineering; 6'85, 6'86, 6'88
Electrical Engineering Laboratory; 8:20 Elec-
tricity,

Electrical Engineering............ 6'44 Electric Transmission and Distribution of
Energy; 6'85, 6'86, 6'88 Electrical Engineering

Y ¢ ] Laboratory.
Electrical Engineering. ..... Tl 6:91 Electrical Engineering Laboratory,
Electrical Engineering. ........... 6'81 Electrical Engineering Laboratory.

Alternating Currents and Alterna- 5 .
ting Current Machinery........ 06'46 Alternating Current Machinery and its
Applications; 6'87 Electrical Engineering Lab-
£ oratory,
Alternating Current Machinery and .
its Applications................ 6'87 Electrical Engineering Laboratory.
Electrical Engineering Laboratory.. 6'76ia Electrical Engineering Laboratory.
Electrica]l Engineering Laboratory.. 6'71a, 6:71b Electrical Engineering Laboratory.
Electrical Engineering Laboratory.. 6'72a, 6'72b Electrical Engineering Laboratory.
Electrical Engineering Laboratory.. 6'73a, 6:73b Electrical Engineering Laboratory.
Electrical Engineering Laboratory.. 6'74 Electrical Engineering Laboratory,
Electrical Engineering Laboratory.. 6:96 Electrical Engineering Laboratory.

Electrical Engineering Laboratory,. 6:76b Electrical Engineering Laboratory.

Electrical Engineering Laboratory.. 6'77 Electrical EngmeeringgLahoratory.

Electrical Engineering Laboratory.. 6'78 Electrical Engineering Laboratory

Electrical Engineering Laboratory,. 6'82 Electrical Engineering Laboratory.

Electrical Engineering aLboratory.. 6'83b Electrical Engineering Laboratory.

Electrical Engineering Laboratory.. 6'84 Electrical Engineering Laboratory,

Electrical Engineering Laboratory.. 820 Electricity, b

Electrical Engineering Laboratory.. 6'02 Electrical Engineering Laberatory.]

BIOLOGY / N

General Biology . .ovvovveunnrin .. 703 Theoretical Biology; 7'04 C ptogmic

Botany; 7'05 Invertebrate Zotlogy; 7'07 Para-

sitology; 706 Microscopy of Waters; 7'10
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BIOLOGY (Continued)

7:02 Biology, Elementsof.............

710 Anatomy and Histology..........
7'27 Biochemistry...........i... o o
730 BacteriologY . ... vvvvesries i

7:31 Bacteriology, Elements of.........
750 Infection and Immunity..........

PHYSICS
Entrance Physics. ......... coaa
3 B L L P A R S S
2 Physics........ OIS LR B DTN

oo 090000
(=] Qc§

1

@
)
>

&
2.
2

8021 Physica...o.vvvvnis s telis G

8023 ChEMEIBETY . + o oo ssres box sioiniasias s

BIOS3 PHYRICE i i et s rvaiatsasi b

Heat Measurements. .. ....o..0.ues
Heat Measurements. . ............
Photography ..« covviiiinninen &)

Geometrical Optics..............
Physical Optics.........o..ooiin
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Electron Theory . .....ovvviuiiin.
Theoretical Physics. .. ...........
Airplane Design. .. couvvevivirsins
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Airplane Design. . .............. .

Airship Design.........
Aeronautical Laboratory.
Aeronautical Laboratory. ..
Electrochemistry, Principles

-

OLi....

Electrochemistry II.............,
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Applied Electrochemistry. ........

Anatomy and Histology; 7'16 Introduction to
Fisheries; 7'30 Bacteriology; 750 Infection and
Immunity; 7'58 Vital Statistics.

708 Microscopy of Waters; 7'31 Bacteriology,
Elements of.

7'03 Theoretical Biology; 7'20 Physiology.
7'28 Selected Topics in Biochemistry,

7'03 Theoretical Biology; 7:36 Industrial
Microbiology; 7-38 Public Health Laboratary
Methods; 7'50 Infection and Immunity; 7'54
Problems and Practice of Public Health; 7:64
Municipal Sanitation; 7'67 Plant Sanitation.
732 Bacteriology of Water and Sewage.

7'03 Theoretical Biology; 738 Public Health
Laboratory Methods; 7'53 Industrial Hygiene
and Sanitation,

5:01 Chemistry; 8011 Physics.

8'012 Physics. p g

2:20, 2:202, 2203 Applied Mechanics; 8013,
8'021 Physics; 8'04 Precision of Measurements.
1'39 Graphic Statics; 529 Optical Methods in
Chemical Analysis; 540 Special Methods and
Instruments; 8:023 Physics; 8'16 Photography;
817 Geometrizal Optics; 12'15 Pelrognphy;
12'19 Crystallography; 12'21 Optical Crystal-

lography. ;

1'08 Geodetic and Topographic Surveying;
551 Organic Chemistry I; 565 Chemica
Principles I; 5651, 566 Chemical Principles;
6:68 Thermochemistry and Chemical Equilib-
rium; 8'022..8'023 Physics. .

5'05 Inorganic Chemistry I; 8:023 Physics; 806
Color and Acoustics; 809 Physical Instru.
ments; 820 Electricity; 8231, 8'232, 8'233
Theoretical Physics. d

2'40, 2'46, 2'50 Heat Engineering; 2'53 Power
in Mining; 267 Mechanical Equipment of
Buildings; 6'00, 6:101, 6'11 Electrical Engineer-
ing; 638 Electric Wiring and Lighting of Build-
m?s; 640, 6'41 Electrical Engineering; 6'60
Electrical Engineering Laboratory; 8'11, 812,
813 Heat Measurements; 8'20 Electricity;
8'231, 8:232, 8'233 Theoretical Physics; 8:80
Electrochemistry, Principles of; 8'89 Electric
Furnaces; 8'00 Electrochemistry, Elements of,
8'14 Heat Mensurements.

8'14 Heat Measurements.

818 Physical Optics; 8'34 Microscope Theory
of Photo-micrography.

818 Physical Optics.

8:35 Optical Measurements,

8'30 Constitution of Matter.

8212 Electron Apparatus.

8'30 Constitution of Matter, .

850 Aeronautics; 8602 Airplane Designing;
8'62 Aerial Pro !lgrs‘, 865 Airplane Structures,
Advanced; S'GEeA:rpinne Design (Advanced),
8:65 Airplane Structures, Advanced; 8'66 Air-
plane Design, Advanced.

... 8611 Airship Design.
. 8'64 Acronautical Laboratory, Advanced.
. 864 Aeronautical Laboratory, Advanced.

Eﬂ‘il Physical Materials; 8'82 Electrochemistry

8'83 Electrochemistry III; 8'85 Applied Elec-
trochemistry; 803 Colloquium,
8§87 Applied Electrochemical Laboratory.




REQUIRED PREPARATION FOR SUBJECTS

CHEMICAL ENGINEERING

Industrial Chemistry
Industrial Chemistry
Industrial Chemistry

Chemical Engineering

Chemical Engineering. .
Chemical Engineering

1034 Chemical Engineering...........
10'36 Chemical Engineering

10°47 Chemical Engineering Design. . ..
1048 Chemical Engineering Design., . ..
1095 Applied Colloid Chemistry

GEOLOGY

1201 Mineralogy
12:02 Mineralogy

12°16 Petrography

12'18 Petrography, Advanced.
12'19 Crystallography

12'21 Optical Crystallograph
1230 GeologY . v vvvrvnnnss

12:301 Geology
12'31 Geology

12'311 Geology
12'32 Geology

12'33 Geology, Field, . ..
12'34 Geological Surveyin
12'40 Geology, Economic. .

12'41 Geology, Economic
1250 Geology, Historical

12'51 Paleontology

1022 Industrial Chemistry.

10'23 Industrial Chemistry.

10'25 Industrial Stoachiometrﬁlo'ﬁl Industrial
Chemical Laboratory; 10'61 Materials of Con-
struction; 10'70 Sulphuric Acid; 10:71 Glass and
Ceramics; 10'72 Iron and Steel; 10'73 Starch
and Cellulose; 10:74 Petroleum; 10°75 Nitrogen
Fixation; 10'77 Rubber; 10'78 Textiles and
Dyeing; 1079 Paints, Oils and Varnishes; 10'03
Automotive Fuel Problems; 10:95 Applied Col-
loid Chemistry; 10'06 Principles of Organic
Electrochemistry. Y

10'32 Chemical Engineering; 10'44 Combus-
tion; 10:47 Chemical Engineering Design.

. 10'33 Chemical Engineer:

ng.
1041 Distillation and Bvaporation; 1042
Drying; 1043 Extraction; 1048 Chelmical
Engineering Design; 10:52 Chlem:cal Engineer-
|tr.1g Laboratory; 10'61 Materials of Construc-
10n.
10°36 Chemical Engineering; 10'44 Combus-
tion; 10'47 Chemical Engineering Design.
10'41 Distillation and Evaporation; 10'42 Dry-
ing; 1043 Extraction; 10'48 Chemical Engi-
neering Design.
10’48 Chemical Engineering Design, .
10'49 Chemical Engineering Design.
10'951 Applied Colloid Chemical iaboratory.

3'05 Mining Engineering; 12'02 Mineralogy.
3'31 Fire Assaying; 12'15 Petrography; 12:30,
12:32 Geology; 1233 Geology, Field; 12:40
Geclogp Economic; 12:62 Geological Seminar,
12'16 Petrography, Advanced; 12-341, 12'35
Geological Survaymg; 12'63 Geology of North
America; 12:64 Geology of Europe.

. 12'17 Chemical Minerals and Petrography.

. 1220 Physical and Chemical Crystallography.
. 12'20 Physical and Chemical Crystallography.
. 12:31 Geology; 1248 Geology of Clay, Ge

ement
and Building Stone; 12'46 Geology of Soil and
Soil Examination; 12'47 El}_fineermg Geology;
1260 Physiography; 12'61 Hydrology.

12:311, 12:321 Geology.

1232 Cco]ugy; 12'45 Geology of Clay, Cement
and Building Stone; 12'46 Geology of Soil and
Soil Examinations; 12:47 Engineering Geology;
12'50 Geology, Historical; 1251 Paleontology;
12'61 Hydrology.

12:321 Geology.

12'33 Geology, Field; 12'40 Geology, Eco-
nomic; 12'44 Geology of Coal and Petroleum;
12'441 Valuation of Oil Lands and Construc-
tion of Oil Maps; 12'442 Petroleum Production;
1245 Geology of Clay, Cement and Building
Stone; 12'46 Geology of Soils and Soil Exami-
nations; 1247 Engineering Geology; 12'61
Hydrology; 12'62 Geological Seminar; 12:63
Geology of North America; 12'64 Geology of

Europe. X
. 12'34, 12'341 Geological Surveying,

12'35 Geological Surveying,

. 1241 Geology, Economic; 12'42 Geology, Ap-

plied Economic; 12'43 Geology, Economic, Ad-

vanced,

12'43 Geology, Economic, Advanced.

12'63 Geology of North America; 12'64 Geology
of Europe,

12'52 Paleontology, Advanced; 12'53 Index

FPossils.
12:54 Organic Evolution.............. 12:56 Organic Evolution Advanced.
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NAVAL ARCHITECTURE AND MARINE ENGINEERING

Ecb7

Ec70
Ec71
Ec72

Naval Architecture.....,..
Ship Construction. , .
Ship Construction. ..

Ship Drawing. ., ........
Marine Engineering. .

DRAWING

Mechanical Drawing,..........

Elementary Machine Drawing. .

Elementary Machine Drawing. ..

Elementary Architectural Drawing
Elementary Architectural Drawing

AT ceee 1332 Ship Construction.

Ship Drawing. .. ...o0uuv0s Cran

Elementary Freehand Drawing. . .
Elementary Preehand Drawing. .,
Elementary Freehand Drawing. . .

Descriptive Geometry. . ........
Descriptive Geometry. .........

Descriptive Geometry. . ........

ECONOMICS
Political Economy . .

Political Economy. ........... )

Political Economy. . .

Industrial Organization. .

Business Management, ........

Business Management,
Business Management.

ENGLISH AND HISTORY

El
H1
EH11
EH13
EH23

L11
L21
L61

L62
Le63

Entrance English. . ............

Eutrance History.....

Political Economy.............
Political BEconomy . ............
e T e N A
ACeonnbaR. e i aaaat

13'02 Naval Architecture,

1333 Ship Construction.
1342 Ship Drawing.

AL i:’!'ﬂ Ship Drawing.

352 Marine Engine Design.

200, 2:02 Mechanism; 4:12 Perspective; D122,
D132 Elementary Machine Drawing.

D123 Elementary Machine Drawing,

2'10 Mechanical Engineering Drawing; 2:12,
2:14 Machine Drawing; 2'80, 2801, 2802 Forg-
ing; 2'82, 283, 2'831 Foundry; 2'86, 2'87, 2'871
Vise, Bench and Machine Tool Work; 2:05,
21951 Vise, Bench and Machine Tool Work:
2'06 Mechanical Laboratory.

D133 Elementary Architectural Drawing,

4'11 Shades and Shadows; 4'211 Office Prac-
tice; 471 Design I.

D152 Elementary Frechand Drawing.

D153 Elementary Freehand Drawing.

4'02 Freehand Drawing; 4'211 Office' Practice;
471 Design 1. g

2:00, 2'02 Mechanism; 4'12 Perspective; D172
Descriptive Geometry. i i

210 Mechanical Engineering Drawing; D173
Descriptive Geometry, ;

1:00, 1'001 Surveying and Plotting; 1'01 Sur-
veying Instruments; 1'02, 1'03 Surveying;
4°11 Shades and Shadows; 4'71 Design I; 4'80
Structural Drawing; 1341 Ship Drawing
D201, D211 Descriptive Geometry.

. Ec23 Political Economy; Ec37 Banking,

Ec28 Securities and Investments; Ecd46 Indus-
trial Relations; Ecbf Industrial Organization;
Ecb5 Statistics; Ec70 Business Management.
Ec32 Political Feonomy.

Ec33 Political Economy.

Ecd8 Industrial Relations; Ec65 Statistics.
Ec60 Business Law; Ec6b Statistics,

Ec37 Banking; Ec38 Securities and Invest-
ments; Ec5l Cost Accounting; Ecb6 Indus-
trial Organization; Ec65 Statistics.

Ec38 Securities and Investments; Ec70 Busi-
ness Management; EcG0 Business Law.

Ec71 Business Management.

. Ec72 Business Management,

English and History............

Boplel s v iR e
English and History . . .........

LANGUAGES

French, Elementary............

iy e e roatie adinceodo g

French, Intermediate. .......

.. Ee51 Cost Accounting; Ec73 Business Man-

agement.

501 Chemistry; EHI11 English and History:
EH11 English and History.

4'46, European Civilization and Art; EH12
English and History.

Ec22 Political Economy; Eci0 Accounting;
EH21 English and History,

1'00 Report Writing; Ec81 Political Economy.

519 Chemical Literature; 530 Proximate

Technical Analysis; L21 German.

810 Physical Literature; L31, L32, L33, L43
erman.

L62, L83 French, Intermediate; L64 French,

Technical.

810 Physics Literature; L71 French, Advanced,

L71 French, Advanced.




M1
M2
M3
M4
Mi1

Mi2
Mi13

M21

M232

M23

M26
M35
M37

REQUIRED PREPARATION FOR SUBJECTS

MATHEMATICS
Entrance Algebra, .....covvvevns

Entrance Geometry, Plane. ......

Geometry Solid (Entrance).......
Plane Trigonometry. .....ooous Qi
Mathematics. .. . vosevvisvnvnnes
Mathematics.......ovviiuiien Ay
Mathematics. covvvivues OB CLL ]
Mathemation, /- shvinanensan

Mathematics, v oosesrssenssnssss

Mathematic8. coesasreennrsncnes

Theory of Probability and Method

of Least Squares......
Mathematics. . ... )
Mathematics. . ...
Mathematics. ...

T.P.-4-22-5000
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501 Chemistry; D171, D191 Descriptive
Geometry; M11 Mathematics. )
D171 Descriptive Geometry; D191 Deserip-
tive Geometry (College Class); M11 Mathe-
matics.

M11 Mathematics, )
1'11 Spherical Trigonometry; 8011 Physics;
M11 Mathematics,

2'00, 202 Mechanism; 8011 Physics; 8012
Physics; M12 Mathematics.

8013 Physics; M13 Mathematics.

100, 1'001 Surveying and Plotting; 1'01 Sur-
veying Instruments; 1:02 Survcymgi 2'204
Applied Mechanics; 8021 Physics; 804 Preci-
sion of Measurements; M21, M22 Mnthematlc&;
M26 Least Squares.

1:21 Railway and Hi;fhway Engineering; 5'658
Chemical Principles 1; 5651, 566 Chemical
Principles; 568 Thermochemistry and Chemi-
cal _Equiliinrium; 8'022 Physics; M22 Mathe-
matics; M28, M20, Mathematics,

108 Surveying; 1'07 Plane Surveying; 1'13
Geodesy; 220, 2:202, 2:203 Applied Mechan-
ics; 240, 2'46 Heat Engineering; 253 Power in
Mining; 574 Kinetic Theory of Gases; 6'101
Electrical Engineering; 7'58 Vital Statistics;
8501 Aeronautics; 8:80 Electrochemistry,
Pﬂncl{llcs'of;. M23, M36, M41 Mathematics;
M50 £ N{)phcat:un of Mathematics to Chemistry;
M54 Mathematical Laboratory.

2'50 Heat Enginecring; 6°00, 6'11, 6'111 Elec-
trical Engineering; 8231, 8'232, 8:233 Theoreti-
cal Physics; 8'60, 8601 Airplane Design; 8'61,
8'611 Airship Design; 8:62 Aerial Propellers;
8'63, 8031 Aeronautical Laboratory; M35
Mathetnatics,

8'39 Kinetic Theory and Correlation.

. 6'01 Electrical Engineering,

M37 Mathematics.

. M38 Mathematics.
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