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A NOTE CONCERNING THE INSTITUTE PUBLICATIONS

The regular publications of the Massachusetts Institute of Technology
1 \ .

are a

(GENERAL INFORMATION, a pamphlet sent to candidates for admission.
Coursts oF STUDY, a detailed

iccount of the curriculum.
[DIRECTORY OF OFFICERS AND STUDENTS, the personnel of the staff

ind the students.

PrRESIDENT'S REPORT

10 THE CORPORATION, including the Treasurer's
Report,
'HE SUMMER SCHOOL AND THE SUMMER CAMP.
GRADUATE STUDY AND RESEARCIH.
[his pamphlet, COursEs or STuby, gives the curriculum in detail, with
( r q thi I 3 the various departments of
e Insti !
D (o) 1 i
H ( ]
Y gar It
[ t1

5, with a Statement

he pamphlet of
101 nieh should b nsulted in connection with this
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First vear, Page 4

COURSES OF STUDY

Civil Engineering - - COURSE I.

SECOND YEAR
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Description of Subjects of Instruction, Pages 33-99
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£ MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mechanical Engineering — COURSE II,
SECOND YEAR

First Year, Page 4. Description of Subjects of Instruction, Pages 33-99

im  Third Term
10 Weeks

First Term Second T
10 Weeks 10 Wee

. e o o 30 — 60
30 — 50 30 — &0 30 — 50
30— 0 30— 0 . s
oty 5 60— 0 Xr 5
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30 — 60 30 — 60 30 — 60
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' e 60— 0
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2804220 500 =280--220

THIRD YEAR
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20 20 20—20 i ile
als 5 30 — 50
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COURSES OF STUDY

Mechanical Engineering — COURSE II. — Clontinuerl
FOURTH YEAR
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5 MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Mining Engineering and Metallurgy — COURSE [II.
OPTION 1. Mining and Metallurgy
SECOND YEAR

First Year, Page 4. Description of Subjects of Instruction, Pages 33-99

Second Third Term
10 W 5 10 Weelks
30 — 50 30— 30

: e S0 20
30 — 60 30 — 60
30 - 0 30— 0
80 — 10 3 sis
10 — 50 40 — 50
110 — 10 100 — 10

1 preparation: 500 =310-4190 500 =320-+180 500 =310-100

REQUIRED SUMMER COURSE

THIRD YEAR

First Term & Third Term
10 Weeks 10 Weeks 10 Weeks
30 B0 30 — 60 30 — 60
20 10
30 30

30 — a0

s s ) 10
a0 — 10
10 — 40
30 30
60— O
- 20— 10
30 — 30

180 =300-+180 480 =270-+210 480 =230-4250

FOURTE YEAR

First Term Second Tern
10 Weeks 10 Wee
of, 541, 12 30 — 45 30 —45
', BRS : S LT

1 Third Term
10 Weeks

30— 40
10— 0
1) — 30

50— 50

10 10

ANli=) 30 — 60
. . Sfi— 0 20 — 30
30 — 30 30 — 30 30 — 30

=980 4200 480 =275-+205 450 =200-4190
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COURSES OF STUDY it

Mining Engineering and Metallurgy COURSE IIL

OPTION 2. Metallurgy

First Year, Page 4. Description of Subjects of Instruction, Pages 33-99

SUMMER SCHOOL (FOLLOWING FIRST YEAR)
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Mining Engineering and Metallurgy — COURSE III.
OPTION 3. Mining
First Year, Page 4. Description of Subjects of Instruction, Pages 33-99

SECOND YEAR
Same as for Options 1-2,

REQUIRED SUMMER COURSE

514 ving Camp

THIRD YEAR

Third Term
10 Week
30 — 60 a0 GO

30 — 30 - .
als . a0 20
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COURSES OF STUDY 11
Architecture — COURSE IV. — Option 1
SECOND YEAR

First Year, Page 4. Description of Subjccts of Instruction, Pages 33-99

First Term Secon " Term Third Term
10 Weeks . Weeks 10 Weeks
! . y 4 30 — 60
20— 0 20— 0 20 0
10 — 20 10 — 20 10 — 20
100 — 0O 100 (1} 140 — 0O
30 — 50 30 — 50 30 — 50
00— 0 ) () 40— 0

20 10 20 3 . ‘e
; 10— 0

30 00 30 — 60 :
a3l [t} 30— 0 30— 0
40— 0O 10— 0

WS, Vet ‘ {(] 10 a 0
r, 453, . i X 20— 0 20 0 20— 0
i15e5 and preparat . H00 =330-4+170 BH00 =340 4160 500 =370+4-130

THIRD YEAR
Firat ‘1 econd Ters Third Term
10 We 10 Week 10 Weeks
30 — 15 30
nective, 5, 416 . 20— 0 20— 0 20— 0
ral History, 42 10 20 20 10 20— 30
T Const tion, 480 i 20— 10 5

tive Design, 151, : . . - 25 0 60— 0
) ) 140 — 0 140 — 0 16— 0
i 30 10 20 10 30 — 40
10— 0 40— 0 40 0
30 30 — 30 30 — 30
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12 MASSACIIUSETTS
Architecture — COURSE 1V.

SECOND YEAR

INSTITUTE OF

TECHNOLOGY

- Option 2

First Year, Page 4. Description of Subjects of Instruction, Pages 33-99

Fir :7':
10 Week

100) ]
40 al
10 ()
30 ({1}
30 i)
10 500
30 10

TCIsE nd preparation: 500 =310 190

THIRD YEAR

First ’
10 Wi

[Tous f exercises and preparation 150

2710

Hi 756,

» o

3t ng Concrete), 402, 165 0
. 40 — 80
I 30— 10
[ 30— 10

3154-165

Second Tery
10 Week
10 20
1030 (1]
30 o0

10 i

) 0

00— 0

10 30

10 i)

500 =2004-210

1) S0
20 10
(i} 1)
W 1)
10 0
100) 0
) 1

180 =250 230

10 Wecks

30 — 40
20 10
10— 10
240 — 0

180 =330 4150

10 Weeks

Third T
10 Wee

500 =310 1

Third Term

10 Weeks

30 il

20 40

30 10

200 10

(i} 0

10 [}

S0 (1}

20 — 40

180 =240 4240

Third Ter
10 Wee
30 -
10 -
30

10
10—
20—
00 —
20

70

480 =320 41

m
ks
30
0
10

10
10
0
0
10

60

-




COURSES OF STUDY 13

Chemistry— COURSE V

First Year, Page 4. Description of Subjects of Instruction, Pages 33-9¢
Summer following First Year. Qualitative Analysis, 210 30

SECOND YEAR

sy BaaonilerT Tt
10 We 10 Weel
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21 0 0 30 i
{ 10 1 a0
1 14 () 0 (O (K
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i A0t ] 0 140 0
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P 135 =272-4-103 4685 =3024163 406 =302+4163
( 1 TLit " fter 1920-21
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160 — 20 . :
[ 20 — 20
B 100 = 20 200 20
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1 t pon entrance will take
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iry German will, in the sccond year

te German,

st two terms take Intermec




I MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Electrical Engineering— COURSE VI,

First Year, Page 4, Description of Subjects of Instruction, Pages 33-99

SECOND YEAR

First Term Second T
10 Weeks 10 Weeks
30 — 50 a0 — 50
3 - (] ! e
60— 0
q 60— 0
30— 60 30 — 60
neer i — 0 o .
201 30 — 60 20 — 60
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1] i M
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FOURTH YEAR

A First Term Second Term
10 Weeks 10 Weeks

60 — 50 »a ‘'
i i 60 — 70

70— 50

o b 70 — 50
4() — H)

weering La e
lics, 165 20 —40 20 — 40
..... A e 20— 0
,,,,, A3 A 30 — 30
30— 60 10 — 60

reparatio 180 20 +2680 480 =230 480

‘erm  Third Term

10 Weeks
30 — 60
80— 70
30 — 50
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40 — 50

21042900

m  Third Term
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al) -‘II‘I
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30 — 30
30 — 30
30 — 50

210 4-270

Third 'L'erm

10 Weeks
00 — 80
Iﬁ(J— 0

30 — 30
30 — G0




COURSES OF STUDY 15

Electrical Engineering— COURSE VI-A. (Co-operative Course)
Description of Subjects of Instruction, Pages 33-99

etudents: must have successfully completed the
strical Engineering course (Course VI) at the

GROUP A (FOR YEAR 1920-1921)
THIRD YEAR
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MASSACHUSET'TS INSTITUTE OF

COURSE VI-A —C
GROUP B

THIRD YEAR

t Tory rat I
3-0ct. 2 Oct. 4-De
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D
01 20—40
o 20 1}
AT M.I.1
01 \ 20—40
2 30— 60
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1 10—60
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1 nd
D
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COURSES OF STUDY

17
COURSE VI-A—Continued
GROUP A (FOR YEAR 1920-1921)
FOURTH YEAR
B or Torm  Tirst Term  Second Term  Third Term
uly U-Sept 158 Oct 'U n. L Jan, 3 _\‘T‘.-- 19 Apr, 4-July 2

1 ."\ll
Ny 1) )
1 Tir
i1
i i 1 —iit)
o1 )
3)—a0)
I r 10—0cto
AT WORKS
1Enir Daily
14 hour c
00 10
2( i
De ! 1

ir. Mact

AT WORKS

Dail
1S honrs 1
20—-40




18 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

COURSE VI-A — Continued
GROUP B (FOR YEAR 1920-1921

v Term Se
. 4-Dec. 18 Je

i
AT
It
Ftit
[ T¢ or
A "
1 1 Iy 7
.- 20—40
¢ 8D
Ling ‘ 20—40
60—80
au
30—060)
30—30
30—350
3030
—January 2 inclusive.
Daily
(48 hours per
week)
20-—40
() 110}
GO—80
TiC 1
1S : o 50
165 = 3 A i 10—80
ri Electrical Engi
231 i 5 . iy e 20—20
V¢ gineering Lal
=0 ' s . . ‘e 40—30
G 1 30--30
bl Tu 10




COURSES OF STUDY

COURSE VI-A — Continued
FIFTH YEAR

rd Term
3-Tune 6

G0—S0
i)
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A K0
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Uct rl USIVE
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r C Jeces | Lecen be I melusive
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: e i S0
1 e rch . 160 .
Mare 0 A\pril ) inelitsive
T
10-—%0
340
! —— e —
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( t 20 i
AT M
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C
( G051
( 11 : 3 1
cambe 8 January 1
Bngin
3 1y, .
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RiNe
i Cou ' - 30— 60
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ZAnerEy 15
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Semi Research a | 360
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ing of Masters' Degrees 511 .“””l—
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M;,L.ﬂ; yse st

and Research
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20 MASSACHUSETTS INSTITUTE

OF

TECHNOLOGY

Biology and Public Health — COURSE VII.

First Year, Page 4.

SECOND YEAR

First Term
10 Weeks

30 — 50

30 40
30 (0
10 — 50
30— 0
130 — 20
Hours of exer: wind preparation: 500 =200 +210

THIRD YEAR

A1 listolo T
\ Tl
(8] Hou 30 30
) Labo ry. Ha6h
'
I I 1 I 1 a0 30
(& all) 30
I | rati 450 =270 4210
FOURTH YEAR
First Term
10 Weeks
B tr 027 ' 3 (5 30 ol
B1 . TR0 10 — 10
1 Diseas 750 o
703 20— 20
10— 20
ene;ves. it 30 — 30
Lahe
\ 3 ‘I' : a ] 20 111
(87 30 — 30

150 200

Option 1.
netics, 704

] « 1231a : G
| t hemistr and  Chemical

General Biology
. . (51}

(& 30 -
P o 20 —
Equilib-

200 4280

10 Weeks

30 — 50

il S0
30 — 00
40 50
30— 0

140 — 10

H00 =300 -

Second Term

10 Weeks

70— 30
50 — 30
all 10
;-H

dl) =

20

180 =200 --100

Second Term

10 Week

10— 10
20 — 30
20 20
10 — 20

B0 — 20

1204100

40 — 20

160 +120
200

180

Second Term

Description of Subjects of Instruction, Pages 33-99

Third Term
10 Weeks

1410 - Ho
30 — 50
al) Al
10— 50
30 — 0
{010
500 =310 4190

Third Term

0 Weeks
70 10
20 — 10
100 0
6 — 60
S0 a0
a0 30
180 =310--170

'l'{\irr’. Term
10 Weeks

10 10
20— 30
20— 30
10 20

I'.(.l o ‘_I_'li
20— 0

1404110

10 — 20

30 — 60O

210190
SO

480




COURSES OF STUDY 21

Biology and Public Health — COURSE VIL.- Confinued

Option 2. Industrial Biology
rim Third Term

First Term Second I
10 Weeks

10 Week

Gt 753 0 5
1 i . (H}] 0 s 80— 20
4 i 30 20 v
210 240 230 4+ 100 2204130
a0 30
lour { exercl ind preparation: . {80 Es0 180
Option 3. Public Health
Tndustrial Hygleneand ! 30 — 30
Ind M {1 : 6B 20 :
M 20 30 20 30
ublic Health, 751 1 30 — 30 30 — 30
230 -+2450 2004190 170 -+ l-ll-l
a0 170
reparatior 180 1=0) 180

?




2 MASSACHUS

First Year, Page 4.

les of . 880

ETTS INSTITUTE OF TECHNOLOGY

Physics — COURSE VIII.
Description of Subjects of Instruction, Pages 33-99

SECOND YEAR

10 W
; Y 5 g !
Hu2, BT 30 50 30 a0
30 Ho 30 - il
30 — 80 1 i
3 0 30 0
. 2() 10
10 — 50 10 — 50
100 — 20 v .
140 10 ¥
ration: 300 =260 4240 500 =290 4210 500 =220 4280
THIRD YEAR
I Corm Scecond Term Third Term
) 10 Weck 10 Weeks
30 — 40 Dy Al
50 al H0 — 40
wie o 50 —40
S 10 — 00 H0— 30
6l — 30 i 3 v
30 a0 30 — 30 a0 30
a0 —45 s » s
30 — 60 30 — GO
a0 — 30
{80 =2104270 4850 =210-+270 480 v

FOURTH YEAR

Third Term
10 Weeks

- 40
60
20

100 140

110
: 00
20— 20




COURSES OF STUDY

General Science — COURSE IX-A.

First Year, Page 4 Description of Subjects of Instruction, Pages 33-99

SECOND YEAR

1

"i‘, ) 0 W
1 . i) )
{21 I () 0 () i} i i)
T () ] 1) 30 0 ()
¥ () W 30 (O 0 — G
1, 32, ) N 30 () 30 1}
\ T, R03 1) ( 10 i () — 50
10 110 — 20
12 120 10
00 () -+-230 5600 =280 20) 500 =230 -
THIRD YEAR
Ierm Second Third Term
5 10 We 10 Weeks
10 ] 10
30 30 ) y .
30 — 30 ¥a als
. ol oo 30— 20
a0 19() () = 10 10 — 20
F =0 30 30
( 5t 6l 0
| 60 60
30 — 30 30 — 30 . 3
i 5K L i 30 — 60
a0 — 30 a0 — 30 30 — 30
30 30 30 — 30
- 180 =280 4200 480 =280--200 180 =240-4240

hird Term

0 Weeks
330
30 — 60
30 — 30

ration:

4180




24 MASSACHUSETTS INSTITUTE QK

FECHNOL(

General Engineering— COURSE IX-B.

First Year, Page 4. Description of Subjects of Instruction, Pages 33-99

SECOND YEAR

First T'erm
10 Weeks

\M‘\ll\ y 22005

v, EHS1, B1122, EN23... 80— 350
3 s 40— 0

30 — 60
60— 0
30 — 50
30— 0
40 — 50
1 10— 20
Surveving |Il| I)I“Ul\lp' 100

Vise, }h nch and Machine Tool W m'L. 205h

Second Term
10 Weeks
30 — 30
30 — 50
l‘.(‘l —_ -:I
a0 - {]
a0 — 60
50— 0
40 — 50

20 — 40

Hours of exercises and preparation: SO0 =2704230

Optional Summer School in Surve

THIRD YEAR

ingz, Mechanical, Electri

a0 =2704230

First Term
10 Weeks
..... 30 — 60
lements of., 'vH 642 30 —45
boratory, 685. ..

:‘t\‘n — l‘il.i
20— 20

30 — 30

Uprn‘..‘_'... ..... {35 P

Second Term

10 Weeks
30 — 60
30 — 45
30 — G0
20 — 20
() — 90
30 — 30

GY

Third Term
10 Weeks
30 — 60

30— 50

Ihu‘d Term
10 Weeks

40—=40
30 — 50
20— 20
30 — 30
40 — 80

‘110"

Hours of exercises and preparation: 480 =235+

480 =245-+235

180 =260 +-220

FOURTH YEAR

First Term
10 Weeks
pautics, SR aGslaTa e Vrilatiratate e . 30—60

ccring Labore Aoy B0 s e s 40 — 20
t Measurements. . > 40— 20
'matical L dmrntn’s.Ma N i
Materials Laboratory, Ve lals 20— 10

Prof onal Options and Thgib s as el 180
Gent tudy. . W e ) 30— 30

Second Term
10 Weeks
40 — 60

20 — 40

Third Term
10 Weeks
30 — 60

20— 40

270
a0

Hours of exercis# and preparation: 480 =340 4140

150 =340 4140

480 =350 +130

Yo uml‘H in chargze of the Course may allow some substitution of suitable sub-




COURSES OF STUDY 2b

Chemical Engineering - COURSE X.
First Year, Page 4. Description of Subjects of Instruction, Pages 33-99
Summer School following First Year. Qualitative Analysis, 610 210 30

SECOND YEAR

First Term Second Term  Third Term
10 Weeks 10 Weeks 10 Weeks
v 22 ita B . a0 — 60
CEM2,E ]LM.IJI_., 30 — A0 30 — 50 30 — 50
W 30— 50 30 — 50 30— 50
30 — 60 30— G0 i =
2026 20 25
40 0 40— 0 30— 0
10 — &0 40 ab 40— 50

10— 0 -

100 20

'ﬂ ) =27 H +230 .'\IIU

THIRD YI',AR

First IMM Second Term Huml Ilrm
10 Weeks 10 Weeks 10 Weeks
30 — 60 a0 il =5 Al
10— 10 10 10 10— 10
12 15 12— 18 12— 18
30 30 $0— 30 30— 30
3 G 30 —40
40 a0 v £d 0 il
30 — 60 B3 = 60
s 20—20
: ({1} 0
10 — 30 10 — 30 30 — 20

00 1) 1) — 0

30 — 30 30 — 30

H 5 of exerci e pre 180 = “Il\ 180 = .
FOURfH YEAR
First Term Sevond Term  Third Term
10 Weeks 10 Weeks 10 Weeks
30 — 60 55 A0 il .
10 — 55 40 — 60 40 — 60
30 —45 e o1b
30 — 40 4 s .
10 — 20 20 - 10 4
s ) 100 — 35
30— 0 tan o i
30 — 30 30— 30 i A
s S i 7 30 — 45
i 30 30— 0
: | 20— 10 o i
; l\ port and Me el 30 —10
L ; 36— 0 176 — 0
1d Machine Tool Work, 30— 0 iz 5
385t 30— 30 30 — 30

480 =2304-250 480 =305+175 480 =335 +145

tary and Advanced French upon entrance will take German
me.
ntary and Advaiced German upon entrance will take Elemen-
second vear in place r)' the German appearing in the Course Scheme.
nelude Technical French in the third pertod.
slementary French and Elementary German will, in the second year,
the first term, and the last two terms take Intermediate German,
o enter X-A must indicate their intention not later than the end of
i r. If accepted, these st'1dents will omit Experimental Prob-
during the last two terms of the fourth vear, and instead
mm cts any professional courses offered during those two termsifor
Nnecessary :lr!‘ﬂ.ﬂ.lll'“l
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Sanitary Engineering-—COURSE XI.
First Year, Page 4. Description of Subjects of Instruction, Pages 33-89

SECOND YEAR

1 I =1 I l | Term
il i 10 Weel 10 Weel
20 ; 30 [il0}
G )31 a0 0 <
H2l, EH22, EH 3 W W (0] (i} )
| L1
: 30 [y
12 ) 0 Ho 30 0 i (i1}
) () $5
1 i ] 0 3 0 {\ 0
1, ~()3n 10 — 50 10 — 50 40 — 50
101 120 15 . 2 o
012 yl2a o0 20 50— 10
. 100 20 1 30 30
il SO-+220 500 =250+4+220 500=240-+200
REQUIRED SUMMER COURSE
aurveying Camg
THIRD YEAR
I I I l'erm
10 ks L0 We 10 Weeks
1,222 222a 40 (N} 20 - 10 ) 30
| X 50 10
( o 10
1 T §() = 25 30 30
30 (§]
20— 40
ol G0 0
0 (] 30 v
I 1] (] 30 (1] a0 a0
70 () A0 {) ;
i =0 1) 20) 2 . B
(1] 20 — 20
’ 20 1 20 — 40
. 20—10
0 30 ) i 30— 30
{80 =260 --220 450 =200--100 480 =2504-230
FOURTH YEAR
I 1 I'erm T'hird Term
10 Week 10 Week 10 Weeks
T2 30 — 10
2004 30 {1} ey ot
248, 247, 24 W0 60 a0 (i) 30 — 30
Jeésigt 20— 0 60— 0
10 ] J b
706 20 — 20
0 20 10
=0 10 20 10 40 — 80
71, 1 10 0 20/—=0
{ 1 S0 40 () 20 — 40
i () — 20
i i 20 A
20 0 100 0
0 —— 30

120 =180 4300 480 =2504-230 4850 =310-4170




Geology and Geological Engineering -

First Year, Page 4.

 BH2}
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COURSE XII.

Description of Subjects of Instruction, Pages 33-99

SECOND YEAR

rm Second Term  Third Term
10 Week 10 Weeks
BH22, E1128 i0 H0 30 — 50
! 50— 10
30 — 60 30 — 60 30 — 00
30— 0 30 0 30— 0
80 ~-10 50— 10 s i
40 — 50 10 — 50 40 — 50
10G —- 20 . . V3 .
’ 110 10 120 — 20
para SU0 “‘IH = 1010) H00) = :‘,"_’H L1850 100 =300 - Ic.l()

REQUIRED SUMMER COURSE

Surveying Camp

THIRD YEAR
First Te: Second Third Term
10 Week 10 Weck 10 Weeks
30 — 30 30 — 30 80 — 30
30 — 50 30 — 50 30 — 50
30 — 40 30 —40 e e
40 20 10 — 20 60— 40
30— 30 30— 30 30 — 30
30 — 30 30 — 30 30— 30
90— 0 G0 — 0 120 — .,

aration; 130 ..‘*\'l---?_‘*—H] 480 = '_:n: 200 480 = :\"rlr_l 180
FOURTH YEAR
Second Term  Third Term
10 Weeks 100 Weeks
1242 ' ¥ 3 Y 20 al)
: i 50 == 40 60— 30
30 — 60 30 — 60 p ik
: T, 80 — 10
40 — 20 -l
60--30 o 5 s
240 240 240
30 30 A
paration: 180 =3704110 480 —=.‘L'.|I7T I.‘H’I 480 =400+ al
1 be ch Metallurgy, M ale-
/. or P - of Co
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Naval Architecture—COURSE XITI.

First Year, Page 4.  Description of Subjects of Instruction, Pages 33-99
SECOND YEAR

Trieb Tarm

] 1T
10 Week 10 Week
Apr . 220 1) (11}
I CEH21, EH22, EH23 30 — 50 30 — 50 40 W)
1) — (4]
(A1) i)
(10} 0
30 — 60 30 — 60 30 — (10
210 i 1]
30 — 60 30 — 060
30 0 30 &) 30 0
1 50 10 a0 10 W
200 M)
nl) (1]
20 0
H CCTCISC prey H00 =280+ 220 H00 =260 + 240

THIRD YEAR

First 1 Second Term Phire ”
10 W 10 Weel
{0 a0 60
ol A 30 (Le]
20 ')
i 0 10— 0
) {1} () 10 () 10
S0 W) a0 () 30 30
10) 10 20 20
a0 0 () - [} 70 0
1() (]
30 — 30 a0 30 30 30

L3230 480 =280 4200

FOURTH YEAR

H 4 FFirst _[ rm
10 Weeks
20 20

y e 30 — 060
20— 20 20 20
20) - )
30— 0 ; .
20 — 30
50 0
20 20
20 — 40 s
20 — 20 21 20
75 (1] 0 [}] (11 0
20 — 20
al .Il
a0 15

10— 0

180 =330 +
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Elecirochemical Engineering — COURSE XIV.
First Year, Page 4, Description of Subjects of Instruction, Pages 33-99
Summer School following First Year
Qualitative Analysis, 510, 190-—30. Mechanism, 202a 35 656

SECOND YEAR

reparat $80 = 2)() IR0 480 =200-=280 480 =265-+4215
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Engineering Administration— COURSE XV.

First Year, Page 4.

OPTION 1. Civil Engineering

SECOND YEAR

Tt

10 Week

30— 30
80— 50
30 — G0

80—"0
40 — 50

30 — 30
10 — 20
20 — 40

80 500 =

REQUIRED

SUMMER COURSE

veyi any

THIRD YEAR

81 3 ¥

00— 60O

0 A0 30 — 60

) — 130 J0— 60

2 20 — 40 20 — 30

30— 30

20 40 — 10

t 11 .

exercises and preparatior 1R0 =170 +310 480 =200--280 480 =

FOURTH YEAR

213 5l
10—15
40 — 70

o 10 (1}
10 — 80 30 — 80
20 — 10

430 =1704-310 480 =2104270 480

Description of Subjects of Instruction, Pages 33-99

urd Term
10 Weeks
30 — 80
30— 50
30 — 60
30— 0
40 — 50
30 — 30
30 — 30

20 280

20 — 30
30 — 30
30— 45
20 — 40
30— 40
40— 75

100 +200

Third Term

10 Weeks
20 40
40— 80

30 — 60

20— 0
20— 0
20 — 40

110

2604220
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Engineering Administration — COURSE XV.
OPTION 2. Mechanical and Electrical Engineering
SECOND YEAR

| Term  Third Term

Fir erm Second
10 Weeks 10 Weeks 10 Weeks
10 — &0
A A% oy e 30 — 60
) — 50 30— 30 30 — 50
(0 0 go—=30

30 — 40 30 — 60 A0 — 60
(1] 4] 0in . .o e
30 — 60 30 — G0 ad s
30— 30— 0 30— 0

40 — 50 40 — 50
30— 30 o e

I f exe para 500 =250 +250 500 =230+270

Third Term
10 Weeks

10 Weeks
30 — 60 30 — 69 40 — &0
30— 50

30— 45

10 20— 10
(1)
£ = {1} 60 (318
A 2 343, . 20— 20 - 20 o e
1104 ¥ 30— 50
ranization RohB 0 60 30 — 60 ey ‘.
E 30 — 50
1 ) v G— 0 ¥ Al
330 I /i 20 — 40
. 3 30 iy 3
Securit 1 Investments, E - t 30— 40
Statistics, EcB5 S teas ? 10 10 i .
181 Brel 1 pr ration 180 =200 -+-280 480 =200+4-280 475 =100--285

]

10V 3
20 — 40 20 — 40
30 — 60 40 — B0
S0 ‘e 30 — G0
40 — 70 5

30—-43 oy

30— 40

o1 40— 0
G 10 -
1 g
M (1] 0
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I 140
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Engineering Administration — COURSE XV.

OPTION 3.

Summer following First Year.

Qualitative Analysis, 510, 210

SECOND YEAR

A\ .
2 RH?2
) 2a, 512
- 500
B I
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o
| 24
211
I 551
550
. I
5, E
I { s
T ¢ {80
()
3 ment, Ec38
ering, I, &7t
Eci)
Chai rie 35
¢ 11 Gs7
orat 20a
1 Cl ir 59
"1 C
[ r 244
wr M=
Vi ! 211
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First
10 Week
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30 ]
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10 5l

0 W £
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0 30
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30 60
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30 10
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Chemical Engineering

30
Second Term T 1 Term
10 W 10 Weeks
(1] '.|-| .:l.‘ )
W) 30 40 30
(0 60 30 G0
0 (1] 30 0
10 50 10 50
a0 10 ul) 30
s 10) i 10
500 =27( 230 500 =270+4230
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S Third Term

10 Weeks

20 10
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({1} a0
30 30
20 — 10
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1) 0
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DESCRIPTION OF COURSES

DEPARTMENT OF PHYSICAL TRAINING

The gymnasium of the Instivute 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 accommodativn 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 yard 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,

16. 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 schiool 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 one hour a week of work for thirty weeks under the direction
of the instructor, All students not specifically excused, a majority of
se work is in the first year, are required to take these lectures and

DEPARTMENT OF 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
in furtherance thereof, the lInstitute provides instruction in Military
Science and Tacties. In addition to the above, and under the provisions
of an Act of Congress of June 3, 1916, and subsequent acts amendatory
thereto, units of the 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, graduates of approved institutions and

intenance of at

ast one college whose leading
fi d ¢ 1

g, including military
re and the mechanic
prescribe, in order to
in the several pursuits
1k of professor has the
y statute to obtain from
mes of such students
and to furnish a
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students found physically unfit when examined by a Medical Officer are
exempt from this requirement. Special consideration may be extended
to students who have had prolonged military service. Students desiring
relief from any part of the military requirement should consult the Pro-
fessor of Military Science and Tacties immediately upon registration,
Execuses 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 seientifie
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 so supplement the general
technical education of the student 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 or Signal Corps.

Having satisfactorily completed the two-year compulsory course
in military training, the student may cleet either of the following options:

1. ITe may discontinue all further military work: or

9. e may volunteer to pursue the Advanced Course of the Reserve
Officers’ Training Corps. This binds him to attend one six-wee k camp dur-
ing the period allotted to summer vacation between his junior and senior
years. During the third and fourth academic years, he is required to
attend certain additional military instruction. Inrecognition of his service,
the Federal Government allows him commutation of subsistence (amount-
ing at present to 40 cents per day) during his junior and senior years,
including the vacation period which intervenes between them; transports
him to and from the summer camp, and during the period whale he 1s on
duty thereat, feeds and clothes him, provides him with all books and cquip-
meit, and supplies quarters and medical attendance. Upon graduation
from the Institute he is eligible to receive a Reserve commission in the
United States Army, but continues in civil life, subject to call as an officer
in time of war.

Under present conditions, students who clect to pursue the Advanced
Course receive not only their complete support for one six-week period,
but in addition are paid over $240 in cash. This is, in cffect, a military
scholarship, open toall students who are« itizens of the United States, phys-
le a satisfactory record in their compulsory military
training, and display such physical, mental and moral qualifications: as,
in the juc ent of the Professor of Military Science, render them suitable
candidates for a commission, The right is reserved to discharg from the
Advanced Course any student who is guilty of misconduct, or whose work
in any department of the Institute falls below standard, or who is found
in any way unfit or unsuitable for the comrmnission for which heisa candidate.

91, Freshman Military Science. (Required in all courses.) This
course considers the organization of the Army, and the relation of the
Reserve Officers’ Training Corps thereto; the study of military customs,
courtesy, discipline, uniforms and insignia, the construction and use of the
arms and equipment of the soldier, the elements f infantry drill, and the
principles of personal hygiene, first aid and sanitation.

22. Freshman Military Science. (Required in all cour This
course embraces the principles of small arms firing, gallery practice, minor
tactics, leadership, ¢ transportation and supply of troops, liaison

nd systems of communication,

ically sound, have mq
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23. Fre:.man Military Science. (Required in all courses.) This
course considers the following subjects: map problems, sanitation, mess
management and care of troops, field engineering, military law, inter-
national law, and the rules of land warfare, This term's work, at the
ion of the Government, may consist of practical imtantry tramning.

24. Advanced Coast Artillery (a). (Opional). This course cxtends
throughout the junior year, and is required only of students who elect to

1 1e Advanced Course for this arm. The amount of time required
upon the i the student is registered. Students
course should consult the Professor of

25 Adumced Coast Arulls_rv (b). {(Optional.) Except that this
15 given in the senior vear, the remarks under course 24 above apply
Lo Lhis course
26. Advanced Engineer (a). (Optional.) Sece note under course 24,
27. Advanced Engineer (b). (Optional.) Sece note under courses
24 and 25 ahove,

28. Advanced Ordnance (a). (Optional.) See note under course
24, albhove.

29. Advanced Ordnance (b). (Optional.) Sce note under courses
24 and 25 above.

31. Snphomore Military Science. (Required in all courses.) This course
includes stud 1e military policy and history of the United States, the rela-
I tion to military needs, the functic ns and ¢ charac-
Tes ( eVEer: s of the service, and t] --hu]_\'nfgtnvr:i!‘-:uIil---.
32. ‘wphomore M:lltary SCLence. (Required in all cou ) This
3¢ ol especially with the duties of engineers in combat service, includ-

truction of various types of fic 1d fortifications and such related
1 1 nLary IJ‘.:.‘Ilix_,"
33. S(Jphomore Military Science. (R quired in all cours This

3 the principles of artillery gunnery, the study of trajectories,
e methods ¢ :I:(wl:-'-'-w’ in direct and indirect fire, at fixed and moving tar-
1 f s, the construction and use of artillery pieces,
I instruments, and the effects of artillery fire.

aboy

i

immunition, at

DFPARTMFNT OF CIVIL AND SANITARY ENGINEERING

Civil and Sanitary Engineering is given by means
5, and by 1»-.1- tice in the fiel W, the drafting-room
strictly professional \"v-r']‘ begins in the second
ssroom course in surveving, followed by
irveying instruments and by drafting-room
; the preparation and interpretation
mmr'_\' to an extensive summer
en in surveying and in railroad
ngineering also take astronomy, geodesy
18 s year, while the sanitary engineers have extended
courses in qualitative and quy :nl'mu-l analysis; students in both courses
also beg plied mechar \“\ 5 ummw this year,
rear the chief profe ssional subjects for the civil eng gincers
way engineering and the theory of structures :htll‘]LﬂTS
also comp lete during this year their formal instruction in
plied me s and in materials. 'I'hc' sanitary engineers continue chem-
istry and be ijects of biology and bacteriology, while the civil engi-
are given a course of considerable length in electrical engineering,

i ‘I”Jl‘l Ol
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In the fourth vear the work is almost entirely professional and leads the
student into various branches of engineering.

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 student to have
courage and self-reliance in solving the problems that the engineer has
to meet,

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

100a. Surveying and Plotting. This course, given in the summer
between the second and third years, covers the same ground as course 100
somewhat more briefly.

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

102. Surveying. The methods of using the compass and chain, the
transit and tape, and the level, in making plane surveys, are explained by
lectures and by field exercises, In the drafting-room the computations
and drawings nec ry to interpret surveying field notes are made.

102a. Surveying. This course is similar to course 102. It differs
mainly in the specific problems taken up. B

103. Surveying. At Camp Technology, East Machias, Maine.

This course is given in the summer between second and third years; it
consiste of 240 lhours, lectures, recitations, drafting and fieldwork., The
field work consists of plane, topographic and elementary railroad sur-
veying. Plans and maps will be made in the drafting-room from notes
ten in the field. Text-book: Breed and IHosmer's Principles and Prac-
tice of Surveying, Vals. I and I1I.
104, Underground Surveying., This course of 120 hours, lectures,
ations, fieldwork and drafting immediately follows course 103 and is
, at some mine. The fieldwork consists of mine surveying. The
drafting-room work includes computations from original field notes and the
drafting of mine plans. Text-book: Breed and Hosmer's Principles and
Practice of Surveying, Vols, I and I1.

107. ~ Plane Surveying. At Camp Technology, East Machias, Maine.
is course is given in the summer between second and third years; it
ists of 100 hours, lectures, ficldwork, and drafting, The fieldwork
sts in making surveys with the compass and chain and with the
it and tape, the running of profiles and cross ctioning with the
Cand in the astronomical determination of a meridian. The work
the drafting-room consists of making computations which arise in
eying operations and of making scale drawings, profiles, and contour
nans irom field notes. Text-book: Breed and Hosmer's Principles and
Practice of Surveying, Vol. 1.

108. Geodetic and Topographic Surveying. At Camp Technolo y,
East Machias, Maine. This course is given in the summer between second
; 1 years; it consists of 100 hours, lectures, field , computa-
1 drafting. The fieldwork consists of the measurement of a
triangulation, and the determination of position astronomically ;
1g of topographic surveys with the transit; the making of large and
le maps with the plane table; the use of the sextant in hydro-
ws: the use of the traverse plane table in making road tray-
all scale maps. This course also includes trigonometric and

c
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barometric leveling. The work in the drafting-room consists of making
the computations and drawings necessary to interpret the results of the
field observations. Text-books: Breed and Hosmer's Principles and Prac-
tice of Surveying, Vol. II; Hosmer's Practical Astronony.

109. Geodetic Surveying. At Camp Technology, East Machias,
Maine. This course is given in the summer between third and fourth
vears; it covers three weeks, 150 hours, of fieldwork and office work. This
work consists of the measurement of a base line; triangulation with repeat-
ing and with direction instrument; precise and trigonometric leveling;
observations for time, latitude and longitude with astronomical transit;
and magnetic observations for declination, dip and intensity, Students
will also be required to calibrate instruments and to determine constants,

This course is an elective for a limited number of students in Course 1
who have satisfactorily completed the third year.

111. Spherical Trigonometry. This course covers the demonstration
and application of the formulas required for the solution of right and of
obligue spherical triangles.

112. Astronomy. This course is intended to supplement Surveying
100 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. Text-book: Hosmer's Praclical Astronomy.

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

114, Geodesy. This course includes the theory of higher geodesy,
gravity measurements, astronomical observations, and the application of
least siuares to geodetic measurements, The principal part of the fieldwork
arresponding with this course is given in course 109 — Geodetic Surveying
fiered at Camp Technology. Text-books: Helmert's Hohere Geoditsie;
Jordan's Handbuch der Vernessungskunde.

116. 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
azimith, and (6) Sumner’'s Method. Practice is given in making sextant
observations, Text-book: Bowditch's Navigator.

119, Map Reading and Topographical Drawing, This course is
levoted 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 hecome reasonably proficient in the preparation of such maps,
Particular attention is given to the reading of contour maps, and the
solution of problems relating thereto.

120. Railway Fieldwork. At Camp Technology, East Machias,
Maine, This course is given in the summer between second and third
years; it consists of eighty hours classroom and fieldwork. A survey is
made for a railroad about two miles in length, A reconnoissance 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

takes for grading. Sufficient class work of an elementary character is
given at the Camp to supplement the fieldwork., Text-books: Allen's
Railroad Curves and Earthwork; Allen's Field and Office Tables.
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121. Railway and Highway Engineering. This course consists of a
thorough study of curves and earthwerk., The first term is devoted to the
mathematics of curves with applications to the location of railways, high-
ways, sewers, pipe ]‘I]i“- etc. The second term is devoted principally to
the methods of staking out and computing earthwork and masonry and to
spirals, Y and connecting tracks. Recitation work predominates, par-
ticularly in the first term, and many problems are assigned for solution
outside and in the classroom, The applications of this course are further
developed by course 123, So much of this course.as relates specifically to
railways (twenty hours' elass work in all) is omitted by students in Courses
XI, XVi, Text-books: Allen's Railroad Curces and Earthooork; Allen's
Field and Office Tablzs,

123. Railway Drafting. This course supplements the class work of
course 121 and the fieldwork of course 120, From notes taken in the field
at Camp Technology, a map and a profile of the preliminary survey for a
ilway are plotted and fimshed. Another problem cansists of a careful
study in the adjustment of a line of railway location upon a contour map,
in 1. ing con ]llll ition of the earthwork, and the preparation of a ““ mass
( - the determination of ** haul ' and of ** borrow and waste.”
design of a standard turnout is also required in course I; the
, including an estimate of the quantities involved, is

OUrse
Rallway Engmeenng The subjects treated include the follow-
intenance of way and structures; vards and stations; interlocking
signals; elimination of grade crossings; rolling stock, in~.1n-Hn;:
i omotives, and mechanics mn’ operation of brakes; the
ecconomics of v engireering, with a critical study of train resistance,
tonnage rating and the influences of grade, tance, curvature and rise
and f =7|: [. C. C. accounting and public regulation. The abject is to give
tudent a compreiensive knowledge of mii'.‘l\' engineering. The
tion of proble on tractive eff brakes, economics and
accountir req Text-hooks: II illard's Maintenance of
Structur Neostyle r! Notes on Railzeay Signaling and on Fcononi-
ics of Ratlway Engineering.
126. Railway Desngn. A course in the drafting-room, including
ns in railway lecation; the proportioning of culverts and water
wiys; the complete computation and detailed design of a division yard,
including a locomotive terminal; interlocking signals and other practical
problems involving the application of the principles taught in
21 and 12 jach student 1s given a different problem to solve,
1 the work 1 -'[l||“.l”_\' corrected and discussed,

127. Rallwaj Engineering, This course is a continuation of
125, 126, [28, Special attention is given to the design and
tion of freight and passenger vards and terminals, locomotive
terminals, coal handling; railroad electrification; electric railways. The
ciples of railway accounting, rates and public regulation and control
thoroughly discussed, Students in this course will make individual
stigations and reports upon problems involving railway operation,
onomies and finances. Text-books: Drocge's Passenger Termanals and
Trains; Droege's Freight Terminals and Trains; Byer's FEeonomics of
Ratlway Operation; Reports of the American Railway Engineering Asse-
clation, and various other reports and periodicals.

128, Railway Design. This course is a continuation of course 126
ind closely correlate d with course 127, It includes the design of freight,
passenger and locomotive terminals; grade crossing elimination; handling
of traffic during construction, and cost estimates.

av
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130. 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.
Text-bool: Blanchard's Elements of Highway Engineering.

131. Testing of Highway Materials. [n this course physical tests
of various kinds of road materials are made and their value in highway

1struction discuss
140, Theory of Structures.
getures, covering the foll
and shears for fixed an
the design of beams and plat
SEriolires.
141, Theory of Structures. This course is similar in scope to course
ith such minor changes as tre necessary to make it better adapted

An introductory course in the theory
31 outer forces; reactions,
loads; the use of influence lines;
'S, ext-book: Spofford's Theory of

140,

s lents in architectural

143, Materials. This course is designed to acquaint the student
ith the properties of he various materials uged bv the engineer, such as
tone, brick, cement, conerete, woad, iron and steel. Text-took: Johnsou's
Vatert: u’w of Construction.

144. Stationary Strucmre:. COUTSE 18 -I| signed to give students
electrical and 1 ngin g a knowl the fundamentals ol
 theory of structures, Text-book: \‘,hqf.:unf'\ ,'wa of Structures,

145. Theory of Struclureq T specially @ wwed for

‘ nliarity with problems
1ods emploved by them in
ubject matter includes the use
noments and shears due to moving
trusses, columns, portals, and a
3 in the caleulation of indeterminate
1 Tex Spaoff rd's Th cory of Structures.
14‘5. ThPory of Airplane ‘:uuctures This course cons

ring.

of the stresses in the various members of an airplane an
letails, - with a i n of the leulations o |uu\\~u
Gl Each r of the class will make a analysis

me ¥ wwn airplane or flving boat
148. Foundations. This cour devoted |-- the study of the
nethods of constructi foundations for bridges, buildings, and other
tructure Text-hook: Jacoby and Davis' Foundiations.
149. Theory of Structures. Thi is an extended course, in continua-
of course 140, Tt treats of the computation and design of structures ol
isonry, b dvtical and by graphical methods, The
| bridge trusses of various forms; trestles;
NIy lams: arches of metal, stone and
orced concrete design, The object 18 to
lication of the principles of mechanics
the more common engineering structures, Text-hook:

ng w
eoryv of 1
roughlyin theay

Spaftord's Theory of Structures.

160. Theory of Structures. This course is identical with course 148
in the first two terms; in the third term some of the more advanced subjects
in course 149 are omitted. Text-book: Spoflord's H!mu of

Slrucires.

161, Theory of Structures. This course is similar to course 150,
xeept that it is mo pecifically adapted to students in architectural
ngineering -baok: Spof Theory of Struclures.

152. “Structural Demgn s course covers the designing and |m1'li-’l]
letailing of simple structures such as crane girders, , mill building
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units, ete,  Itisintended toillustrate and amplify the work of course 145 by
practical design problems,

163. Bridge Design. This course aims to show the student the rela-
tions of the theory of structures to engineering practice through the prep-
aration of designs and drawings for a g ler 1.:1]\'..|\ bridge, a wooden
roof truss, a reinforeed conerete strud id a steel truss highway bridge.
Emj 15 laid on the development of careful, systematic, and practical
habits of computation.

164. Structural Design. This i drafting-room course similar in
character to course 153, but much shorter, and intended to give only an
outline of the subject

166. Slructuml Desw,n Admnced The problems
adapte .1~11~ ind al needs of the dent, ar
of steel and reinforced concrete bridges, |
structure

1566. Advamed Structures. Thi

Tequires & amount ol preparation,

“']tt|!|| will be
av include the design
and miscellaneous

a continuation of course 149 and
olving the solution of problems
n of references, Among the subjects which may be con-
computation and de 1 of steel trames for bridges, build-
rs, standpipes, etc.; 1etu i concrete nwl reinforced con-
3 1 as dams, standpipes, subways, tunnels, buildirgs and reservoirs;
steel and reinforced concrete archies, suspension brid
study of indeterminate structures by various methods.

168. Reinforced Concrete Design. 1n this course instruction is given
in the theoretical and practical principles involved in the design of struc-
tures of reinforced conerete. The problems considered are chiefly those
arising in the construction of building Text-book: Concrete FEngineers'
Handbook, Hool and Johnson.

160, Hydrographic Surveying, At Camp Technol

ges, and the )_’,[‘nl'fnl

st Machias,

s course is given in the summer between second and third
it nsis f ficldwork, computations and drafting. (a)
1 (aging.— A cou ned to instruct the students in the prin

underlying the art of measuring the I'w,-, of 1
The equipment of the Camp includes a
1 tudent is
3 INSLructe
"l]"- i
, and practices the

ater in open channels.

tation on a nearby
ke several complete
s current meters.  (b)
ted in the method
ant and the transit
of the data thus secured
: Porter's Notes on Stream

Guging
162.
hydrostatic and
by orifices,
sses from frictic
Russell's Hydraulics,
163. Theoretical Hydraulics. A
portions of the work given in course 162,
164, Theoretical Hydraulics. A coursed
of the work given in course 162, Text-bool
166. Theoretical Hydraulics. T

rostatics: of the measuren

covers the prin
asurcment

Text-book:

dealing with selected
c: Russell's Hydrailics.
ing with selected portions
Russell's Hydraulics.
course covers the principles of
nent of flowing water by orifice nozzles, and
; of flow through pipes ar ]:' n channels; and of the theory of hydrau-
ic turbines and impulse wheels. Text-books: Russell's Hydraulics;
Daugherty's Hydraulic Turbines.

168. Hydraulic Engineering. This course is devoted largely to a

hyd
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study of the hydraulic principles underlying the proper design and opera-
tion of impulse and reaction turbines; and, in part, to problems of stream
flow, storage and the general arrangement of water-power plants.

169. Hydraullc Engineering. This 1 entially a course in water-
power engineering, including a study of practice in regard to the con-
struction and selection of hydraulic turbines and impulse wheels, the study
of hydrology, effect of storage and pondage, vstimates of available power,
the important features of hydro-electric developments and their general
arrangement. Text-books: Daugherty's Hydrawlic Turbines; Barrows’
Notes on Water-Power Engineering.

170. Hydraulic Engineering. This course covers the thecry and
practice of hydraulic turbines and impulse wheels, the study of hydrology,
the determination of the available power, and the consideration of impor-
tant features of water power developments. Text-books: Daugherty's
Hydraulic Turbines; Barrows' Notes on Water Power Engineering.

171. Hydraulic Laboratory Research, The aim of this course is to
offer training in hydraulic laboratory research to certain specially fitted
dents. The many unsolved problems relating to the flow of water

h large orifices, over weirs and dams of various types, through pipes
md their common fittings, the calibration and development of meastiring
levices, and problems arising in turbine design, furnish ample ficlds for
interest and important investigations. The work is rm']:ul on under
the close supervision of the professor, who engages co-operatively in each
problem.

173. Water-Power Engineering This course is a continuation of
courses 105, 168, 169, 175, and includes detailed studies of hydrology,
storage and availab.e power with particular reference to some water-power

proj e for which are made in course 182 (taken simultaneously
with 173),

Studies and reports upon details of water-power development and
upon the comparative econo iy and valuation of water power ars also made.
One or more visits are made each year to water-power plants in New Eng-

land and reports made upon important features. Reference-book: Mead's
Water-Power Engineering.

175 Hydrauhc and Sanitary Engir. eering, This course is intended to

int the student with important features ol practice in certain branches

and sanitary encineering and to illustrate applications of
thereto, It is subdivided into! (a) Irrigation, with a general
wirces of water supply, modes of application to land, and various
required in storing, conveving and controlling the distribution of lhv
water. (b) Sewerage, including separate ane d combined systems; sewage
disposal by dilution, and treatment b iy sereening, scdimentation, septic
action, and various oxidizing processes, (¢) Water-supply of cities
study of quantity required, quality and modes of i:n['m\'ing
ration and otherwise, storage computations, distribution systems,
s and other works., (d) Water-power, with especial attention to
ulie principles involved in impulse wheels and turbines; and
i onsideration of features governing the location and development
water-power plants, estimation of power cipacity of a given water
privilege, and commercial testing of turbines. Text-books: Newell and
Murpk s Principles of Irrigation Engineering; Folwell's Sewerage; Swwan
and Horton's H\rh wlic Diagrams; Turneaure and Russell's Public Waler
Supplies; Dar therty's Hydraulic T 1es,

177. Sanitary Engineering. “Ihis course iz devoted to the general
princi sanitary engineering, with especial attention (o sewerage,
ewage posal, and water supply.
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Under sewerage are studied the methods of estimating the volume of
flow to be provided for in separate and combined systems, the grouping,
grades, velocities, sizes and materials for pipe and trunk sewers, and
provisions for flushing and ventilation.

e disposal includes the various modern methods of treating
: for preventing or lessening pollution of streams and other hodies of
ter, and the works required therefor, such as screens, various forms of
settling tanks, contact beds, sand filters, percolating filters, activated
sludge tanks, and other devices.

In connection with public water supplies are considered the quantity
of water required, vield from catchment areas, ground water supplies,
storage computations, quality of water and methods of water purification,
distributing systems, standpipes, and other works, Text-books: Folwell's
Sewerage; Swan and Horton's Hydraulic Diagrams; Kinnicutt, Winslow
and Pratt’s Sewage Disposal; TPurneare and Russell's Public Water Supplies.

17¢. Hydraulic and Sanitary Design., In this course the time is
ordinarily devoted to the general lay-out, drafting and camputations for a
separate sewerage system 1or a selected portion of a small town.

180. Hydraulic and Sanitary Design. This is a more extended course

than course 179, and includes additional problems, such as a design for a
rge trunk sewer, a high masonry dam, or other structures
tred in conneetion with water supply or sewage disposal.
181. Engineering of Water and Sewage Purification, This course
with the engineering features of existing works for the disposal and
ment of sev and the purification of public water supplies, such as
uttalls, sewage reservoirs, screens, settling tanks and filters

182. Water Power Design. This course supplements course 173
and is devoted to the design of works connected with water-power develop-
ment.

183. Sanitary Design. This supplements course 181, and is devoted
to the design of works connected with the treatment of sewage and the
purification of public water supplies,

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

stit
Eng

DEPARTMENT OF MECHANICAL ENGINEERING

by the Mechanical Enginecring Depart-

Many of the subjects taught by
ment arc fundamentals in nearly all of the different branches of engineer-
ing: quently instruction 1s given not only to students in Mechanical
it also to those taking Civil, Sanitary, Electrical, Chemical
gineering, Naval Architecture and Marine Engineering,
witroche v and Architecture.
The course in Mechanical Engineering aims first to give the student
a thorough training in the fundamentals of physics, mathematics, and
plied mechanies; then by means of lectures, laboratory work and draw-
ing room work his different professional subjects, to familiarize him
with the various | roblems that the mechanical engineer has to deal with.
He is also given training in the mechanic arts sufficient to make him famil-
tar with the use of shop tools, foundry practice, pattern work and forging,
h knowledge heing essential (o the successful designer of machinery,
A considerable portion of the course is devaoted to non-professional
work in English, history, « conomics and allied subjects, extending through
tlie entire course.
The work in mechanism, supplemented by a course in mechanical
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engineering drawing, includes the slu-l_\' 1-1' linkages, cams, gear teeth and
m‘\i gears of steam engines; followed by a more adv
hird vear on the mechanisms ul machingé Ln 0ls and Al”li‘!l.l“! m
e instruction in applied mechanics in the second and third vears
the fundamental principles of statics, kinetics, and \l!tlh‘l]l of
5, particular uu]]licnt being given to the solution of problems
i lustrating 11 e application of these prineiples in engineering practice. The
I in this course is followed by a series of lectures on engineering materi-
intended to familianze the student with [In physical ;mwn‘rnts of
sed in engineering work and with data upon the strength of
v i nents. This course is st pplemented
in testing me atory in which the stud hm 18 given
trating the method dng tests on various materials for the
nining their ical properties and also the strength of
ler the ‘tice
in  heat covers thermodynamics, steam
.m-"w ers and power ~;1atiun
tical hvdraulics is followed ¢
both the estimation 'md
The courses in heat engineer-
course in engineering labor,
f of the third vear and the
lanned to follow the classroom
g a bhetter grasp of the sub-
to provide for an extended
am engines, turbines,
rating machinery,
- the mechanical
iometers. The
lete power plant

of pr

10115

are eq

and it

s to give a systematic training
with the different tools and
shop, in the machine shop
{ -nen and to adjust
speeds, cutti wgles and feeds for the
- to make a student familiar in as short
lifferent op rations and with the different
he work, every problem given him is so
h time one or more new operation
by lecture, ecach new operation being
fore the work 18 to be undertaken; notes
Supplementary illustrated lectures are gi
\ ¢ courses descri [ 1
if production used in large establishments
vk of the fourth vear includes courses in ma
ign; refrigeration: internal combustion CREINes;
[ a manufacturing plant including a \lu'I\ of
nd ventilating u|m|m1= nt and problems
of such an establishment; courses in
5 nics of engineering which involve the
ation of the principles o ‘hanics in more advanced engineering
ms; and aseries of pro al electives in which the student has the
choice of one or more of a group of somewhat specializ d subjects in the
field of Mechanical Engineerin
200 Mechanism.

The i uwlu-v in mechanic
] to L

nianage
machinery and n

of the

Tl 4 systematic st
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forms and motions of various mechanisms oe urring in machines, inde-
pendently of their strength, such as rolling cylinders and cones, belting,
screws; cams, and \\].ui trains. lLM-]H-wl 1 Elements of Huir.mmu.
Schwamb and Merrill. ]

201. Mechanism. A continuation of course 200 covering link-
1ges, the design of gear teeth and the theory and practice of designing
valve gears for steam engines. Text-bouks: Elements of Mechanism,
Schwamb and Merrill; Mechanism of Steam Engines, Jomes and Dole,

202. Mechanism. A brief course covering !J.lTT'\ of courses 200
and 201, not including valve gears. Text-book: Elements of Mechanism,
Schwamb and Merrill, :

202a. Mechanism. A course similar to course 202. Text-book:
Elements of Mechanism, Schwamb and Merrill.

202h, Mechanism. A brief course covering a part of course 202,
Text-book: Elements of Mechanism, Schwamb and Merrill.

203. Mechanism. A bricf course covering parts of courses 200
and 201. Text-books: Elements of Mechanism, Schwamb and Merrill;
Mechanism of Steam Engines, James and Dole. ;

206. Mechanism of Machines. The subject matter of this course
supplements the work in pure mechanism, The discussion is intended to

1able the student to become familiar with the practical applications of

:chan movements to various classes of machinery, such as, machine
, textile 'h-"in:-l‘_\'. shoe machinery The practical advantages
lvantages of the different mechanisms are n up, together with

( 5 as methods of reduecing friction, providing for wear, ete.
t-hool: Lithographs and Blue Prints, Mechanical Engineering De-
partment,

206. Design of Automatic Machinery This course includes the
t matter given in the course in Aut ‘-mlin Machinery extended to
de more complex mechanis T"mm‘l the design of an automatic machine.
210 Mechanical Engineering Drawing. A course of sixty hours of

100 xercises with oceasional lectures, giving training in the
ical problems supplementary to the course in Mechanism,
in belting, sign of cams and in the velocities qu
i moving parts t-hook: Working Drawings of Ma-
chinery, James and Mackenzie.
211. Mechanical Engineering Drawing. A course of thirty hours of

Iraft ses and lectures, devoted to work "\U!'llllnlll‘” 7 to
1e ¢ 15m, incluc the solution of problems -imlm;, with
elo e forees in various linkages, the design of gear
tecth gating, by means of drafting board constructions, the

in of certain types of valve gears for steam engines. Text-book:
i ‘orking Drawings of Machinery, James and Mackenzie,

212. Machine Drawing. A course of sixty hours of drafting-room
1leetures. Each student is furnished with blue print details of
line, or portion of a machine, which he has never seen, and he is
to make an assembly drawing of the same, He is thus given
2 in reading drawings and in building up a general drawing from
Two, or more, lectures are given on processes for reproducing
1 it):—i, such as blue printing, zine plate and wax plate engraving and
half-tone work. Text-book: Working Drawings of Machinery, James and
Mackensie,

213. Machine Drawing. A course of thirty hours of drawing-room
ises devoted to more advanced work, making detail sketches and
Irawings of machine parts. Text-book: Working Drawings of Machinery,
Tames and Mackensie.
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214, Machine Drawing. A course of sixty hours of drawing-room
exercises devoted to making detail and assembly drawings. Text-book:
Working Drawings of Machinery, Janes and Mackenzie.

914a. Machine Drawing. A course of forty-five hours of drafting-
room exercises covering a part of course 214, Text-book: Werking Draw-
ings of Machinery, James and Mackenzie.

220. 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 varicus
types of frames; the analysis of distributed forces; determination of centers
of gravity, moments and products of inertia and radii of gyration of plain
areas and solids; principal axes and principal moments of inertia in two
dimensions only. Text-book: Appited Mechanics Vol. I, Fuller and
Johnston.

291. 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
hetween stress and strain in various cases. Text-book: A pplied Mechanics
Vol. 11, Fuller and Johnston.

921a. Applied Mechanics (Strength of Materials). This course is
devoted to a study of the physical properties of materials, stresses 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. Text-book: A pplied Mechanics
Vol. 11, Fuller and Johnston,

222. 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 eolumns, and the methods of determining the
streneth of columns under working conditions; the stresses and deformation
in shafting and bars subjected to torsion and to combinations of torsion
and bending, tension or compression. Text-hook: Applied Mechanics,
Vol. II, Fuller and Johnston,

222a. Applied Mechanics (Strength of Materials). This course is
devoted to the study of strength of materials similar to that in course 222,
especially adapted to the needs of students in course I, Text-book:

Applied Mechanics, Vol. I1I, I"m‘[.e'r and Johnston.

222h. Applied Mechanics. Thi
of columns and methods of deter
w P 1 -

s coutrse includes a study of the theory
ning the strength of columns under
leformation in chafting and bars
jon: tl ical methodssin the solution
of nroblems in Statics and the determination of stresses in different types
of frames, Text-book: Applied Mechanics, Vol I, Fuller and Johnston.
923. Applied Mechanics (Strength of Materials). This course
includes a study of the tl m of three moments with applications to beams
i tss theory of reinforced con-

determination of stresses in

ang cond: the str

yected to t

and othe members wl
crete beam
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slabs, ‘I" beams and columng; the application of graphical methods in
the solution of various problems in Statics and Strength of Materials.
Text-book: A pplied Mechanics, Vol, IT, Fuller and Johnston.
228a. Applied Mechanics btrcngth of Materials). This course
includes a study of the theorem of three moments with applications to
ims and other members where continuity exists; the application of
phical methods in the solution of problems in Statics and Strength
of Materials; a brief discussion of the theories for determining the stresses
in cylinders and flat plates. Test-boolk: Applied Mechanics, Vol 11,
Fuller and Johnston.
223b. Applied Mechanics. This course includes the study of the
theorem of three maoments with applications to beams and other members
where continui by i the theory of reinforced conerete beams and
columns as applied in the d nation of sses in slabs, tee beams
and columns; and a brief coy in the kinecties of solids, Text-book:
Applied Mechanics, Vol. 11, Fuller and Jnmn.'un
224, Applied Mechanics (Kinetics). This course includes the study
the application of the principles of kinetics in problems involving the
eters fi]:.T:w»n of forces, acting upon, and the stresses within the maoving
parts of machines, the problems chosen being such as are commonly met
with in engineering practice, analytical anc vhical methods are
used.  Text-book: Applied Mechani o Ty Fuller um/ Jalnston.
226. Dynamics of Machines. This cousse is de \;-ml to the study
» kinematies of and the forces due to inertia in the mn\mj_: parts of
erani and conneeting ro :'rumnb ams, FOVernors,
.+ graphical and mechanical me hwi-~ of -l' ferentiation and
being studied and er iployed 1n the solution of problems, A
flerent types of trans and absor-tion wi\n.mar meters, their
sand application in the measurement of power is also inc luu]‘ d
caurse.  Text-hooks: Dynamics of Machinery, Lanza: Notes pre-
pared for class.
226. Mechanics of Engineering. This course is devoted o thi
ation of the principles of mechanies in the solution of prablems of
] n.-w\.:mir:d Crging including more advanced problems in
work and power, and strength of materials, Particular
to various problems arising in the design and operation
avy ordnance. Text-book: Applied Mechanics, Fuller and Jlll'?ll\!ul.,
228 Advanced Mechanics and Theory of Elasticity. This cours
a study of some of the more advanced ]n-»l lems in d\n.um;
tailed study of the general the ory of elasticity and applications
not heen covered by the student in his undergraduate cours
planned to suit special needs of the student, especially in con-
1s research work
M'lterta]s of Engmeermg This course is devoted to the study
) -.Hnl testing of enginecring materials,
The -.H»;.wt n 7 1 as follows: (a) Discussion of th
relationships existing between cons I"n'tull and mierostructure; the effect
f cl of composition, hat and cold work, heat treatment and methods
i ¢ upon the physical properties of iron, steel and other alloys.
study of the physical properties of iron, steel, wood, cement
, brick, lime and plast bearing metals and other materials: and
hods of inspection and standard specifications for different materials,
The study of various types of testing machines and their uses, measur-
nstruments, the preparation of specimens and making of reports
xt-hook: Noles ,br.'“fmrr([ for class.

of
1
1
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232. Mﬂterials of Engmeer.ng This ccurse is similar to parts (b)
and (¢) of course 230. Text-bock: Noles j’u[)un’n' for class.

234, Physical Metallurgy. A course for advanced students extend-
through one, two or three terms of the graduate year, consisting of
] ces and laboratory work, involving investigations of the structure
sical properties of tron, steel and other metals and the ehanges when
subjected to mechanical work, distortion, alternating
stresses and heat treatment

Testing Materials Laboratory. This course is devoted 1o the
tudy of the behavior of engineering materials under stress, inch 1(1111h tests
of cement, sand and conerete; and laboratory esperiments on the heat
nent of steel and other alloys.
Testing Materials Labnratory. Thig course is devoted te
making physical tests for the properties of materials,

method

ind the behavior ( rials under stres

237. Testing ‘Materials Laborﬂtorv. f course is devoted to the
tudy of materials under stress, more extended than course 250,

238, Testing Materials L1boratory (Concrete). This course 1s
devoted to the study of the materials used in conerete, hoth plain and
I he selection of a propet egate from materials th at may |

ment for various purposes and proper methods of

acing.

240,

r of the
'wn to engineering 1:1-.h‘n-rr:.--.
. and of saturated

steam, Tl

 Heat Engineering

he student
through independent
I'he nnmi_-.‘:wm 10§
". mperature I l:fm;_\‘ Diagram, Berry,
, Riley and .He

gn .Pru“fu."\"
¢ Heat .‘ neineering,
241 Heal Engineering. includes a desery 1 of boilers,
| aters, cconomisers, pu , traps, fans, piping
u ‘ ories of steam boiler plants.  Text-book: Steam
..umf. and Miller.
I—Ieal anmeermg 3 COUTSE in- ludes about one-half of t
ontained in courses 241 and 243, Text-books: Hlustrations
ines, elc., ,‘L,’.u.‘.n.’h..f Engineering Department,  Sleam
lers, thody and Miller,
242. Hedt Eugmeermg Thi
] l‘”‘ wimete
actual ey
h an analysis of
( 8 (G a ¢ ecfhciencies ol Vi A
Bioeiks ,’w.n,;..,"l‘.-u.:n:.f: s of the Steam Envine, j'f Hmr]\“ The.T .}L[:lw.’nn-
Entropy Diagram. Berry: Problems in IHeat Engineering, Miller, Riley,
Hivry )

243, Heat Engineering. ‘I'his course includes a de ption of dif-
ferent tvpes of steam and internal combustion engnes, large pumping
ines, turbines, condensers, cooling towers and power station
accossaries,  Text-book: Illustrations of Steam Engines, ele., Mechanical
Engineertng Department.

244, Heat Engineering. 'I'his
study of condensers, cooling towers, tion problen

te ion of the laws 1eat transmission; multi]
ra; air compre and motors; transmission of gases through
Toxt-hooks: Thermodynamics of the Steam Engine, Peabody;

fth
£

mh rnal 1
and 1

macl

i thermodynamie
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The Tem perature Entropy Diagram, Berry; Problems in Heat Engineering,
Miller, Riley, Berry.

246. Heat Engineering. This course beging 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 the large and domestic units operated on
the compression system for various kinds of refrigerants. Warchouse
constructior, refrigeration and ventilation. Part of the course will be
devoted to a rli.f.ru n of recent developments in internal combustion
r‘ll:.:ﬂh s. Text-books: Therniodynamics of the Steam Engine, Peabody;
The Temperature Entropy Diagram, Berry; Problems in Heat I ngineering,
Miller, Riley, Berry.

246. Heat Englneering. This course includes a study of valve gears,
and the thermodvnamics of perfect gases. Text-books: Steam Boilers,
Peabody and Mill Thermodynamics of the Steam Engine, Peabody;
Problems in Feat Engineering, Miller, Riley, Berry.

247. Heat Engineering. This course includes power station acces-
sories and thermodynamics of saturated and superheated steam, Text-
hooks: 'f't'.‘r‘r'i.!:nrf'\'rh:m.":'\ of the Steam Engine, Peabody; Steam Bailers,
Peabody and Miller. Problems in Heat Engineering, Miller, Riley, Berry.

248. Heat Engineering. This course includes flow of fluids, Rankine
cycle, engine and turbine economies, and steam boilers. Text-books:
Uhermodynamies of the Steam Engine, Peabody; Steam Boilers, Peabody
and Miller; Problems in ITeat l'w'z'mu:'nu, Miller, Riley, Berry

260, Heat Engineering. This course includes portions of courses 240
and 241. Text-books: Thermodynamics of the Steam Engine, Peabody;
! lotlers, Peabody and Miller; Problemis in Heat Engineering, Miller,
Ri‘{e'\'. Berry.

261, HeatEngineering., This course includes parts of courses 242 and
243, Text-books: Thermodynamics of the Steam Engine, Peabody; Steam
Boilers, Peabody and Miller; Problems in Heat Engineering, Miller, Riley
Berry.

262. Heat Engineering. This course includes parts of courses 244 and
245. Text-books: Thermodynamics of the Steam Engine, Peabody; Steam
Boilers, Peabody and Miller; Problems in Ieatl Engineering, Miller, Riley,
Berry

263. l’rmer in Mining.
lement '.l": VNamics, 1
'S, At ¢ flow of fl

boilers, steam en

in this course covers the
ct gases, saturated and super-
ids, followed by the study of the principles
i steam turbines, internal combustion

apparatus. Text-book:

f
1

I irs, and oth
; sley, Hn Engines,

264, Advanccd Heat Engineering. A course of reac
be outlir wet the needs of each student, especial atten

ling and research
ion being
aring an the subject matter of his research work.
hetween reading and research will differ with the
igation undertaken by each student., Text-book:

Notes prepared for class.

266, Atlvdncu(l Refrigeration. This course covers a thermodynamic

investigation of the compre ption '\ 5 of ll'l'_(l'l”ﬂ[{
V&t i les underl \."l;’ the mechanical
rocduet f different ref rants, a dis-
h as ice making, warehouse
It also includes a studyof
f H:pn-! air into oxygen and

nitroge
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266. Advanced Heat Transmission. This course discusses the trans-
mission of heat by radiation, conduction and convection as illustrated in
steam condensers, feed water 1 brine coolers, radiators, steam boilers,
gine cylinders, cooling of cas reezing of ice, ete.  Text-book: Notes

hared for class.

257 Mechanical Equipment of Buildings, Steam, Heat and Venti-
lation. This course gives the student a training in 1!1- thermodynamics
rated and super-heated steam, sufficient to enable him to
icquaintance with the essential engineering principles
[ heating and ventilating work, which forms
; o includes a discussion of the various
mechanical appl s used in connection with the equipment
1 s, Text-book: Notes prepared for class.
268. inerPlantDe';u,n. I'he |

v 1 |1 -ty =

ourse consists in making

ion of beilers, engines,
piping, coal pockets wouse and also drawings
ns of some of the details, Text-book: Notes on Power Plant

=

course is devoted in the first
v for a complete knowledge of
arranged to supplement the course
yeludes the use of the indicator, determination
rent types of valves, measurement of engine
» and vaeuum gages, use of friction brakes,
1t tyy imeters, measurement of the flow of steam
er and economy tests of si iple engines,  Text-book: Power
of the American So I.,’_“ of Mechanical Engineers.
260‘1 Engmeermg L'lbnrntnr}’ ! arse is intended for men who
neering Laboratory and covers portions
ntary experiments are emp zed and
n tc |nm31i|l‘ the metho if test-
f 1 ilic machinery, ‘Text-book: Power
T'est Code of werican Saciety of Mechanical fnwmu\
2601). l'ngmeermg Laboratory. 1 is a brief course similar to
cotirse 260a.  Text-book: Power Test Code of American Society of Mechan-

260 Iuguwermg Laboratory.
-, mentary A\]uil..r\ 5 nec
metl sting, I]u work being

1l Engineers.
260c. Engineering Laboratory. An elementary course covering a
t of course 260, Text-book: Power Test Lw. r‘_’ American Society of

260d I'ngmeerma Laboratory. A short course to supplement the
course 257. Text-book: Power Test Code af American Saociety

1l Engineers.
" 9261, anuewmg Labor'm)r\‘ Ti
260, a t

course is a continuation of
lent familiar with the standard
aulic machinery, to teach him

5 and to accustom
ring responsibility, A few students work
w1 instructor, one of them being in direct
POS ible th left to themselves
t Fach student
s, arrangemment
computation, The work
in hydraulics, tests on steam engines,
ors, hydraulic machinery and refrig-
Power Test Code of American Society of

§, pro duce

cratic iratus.

‘r!(jlnlhl al Engineers.,
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261la. Engineering Laboratory. This course covers parts of courses
261 and 262, Text-book: Power Test Code of American Society of Mechan-
tcal Engineers.

261b. Engineering Laboratory. A brief course covering a part of

course 261, Text-book: Power Test Code of American Society of Mechan-
wcal fngineers,
262. Engineering Laboratory. This course is a continvation of
se 261 and is conducted in the same manner, covering more advanced
along the same lines. Text-book: Power Test Code of American
Society of Mechanical Engineers.

262a, Engineering Laboratory. A brief course covering a part of
course 262, Text-hook: Power Test Code of American Seciety of Mechan-
tcal Engineers.

63. Engineering Laboratory. In this course the time i devoted
to a few experiments of a more advanced nature. Small groups of students
are given complete experimental problems to solve or investigations of an
engineering nature to make. OSeveral exercises are allowed for one
expe riment. As far as possible the men are thrown on their own
UTCES in 1|u planning of the experiments, the operation of the machinery,
he testing, calculations and deductions. Text-book: Power Test Code of
American Sociely of Mechanical Engineers

264, 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. Text-book: Power Test Code of American Society of Mechan-
tcal Engineers.

270, Machine Design. The work of this course embraces typical
problems in mac hine design which may be solved by the application of the
(Blu kel ities.  As an introduction the student is re quired to make
comple ations and drawings for a fire-tube, water-tube or marine
boiler, a vul stand-pipe or steel stack. In this connection the shells
of evli iminn_ and the staying of flat surfaces are thoroughly
11 z| sed. H= |('”.1|Hll(t of the time is spent in the design of one of the

‘ hines in which the stresses are statically determinate, such as a
, press or riveter, Graphical methods are employed for the
motions and the determination of forces wherever possible.
Design of Steam Boilers and Pressure Vessels, Haven and

Machine Design. In the fourth vear the course consists of an
extension of the work in machine (l:--l:n begun in the third year. The
designs ce t of machines nlu-iun" dynamic forces. Such a machine as
wer-driven punch, press or IH' k crusher is chosen as a type and its
portions as far as possible .u« calculated l rational methods.,
and strength of shafting, belts, ropes ses in fly-wheels,
balancing, journals, and bearings "and 5 in moving parts
at length, A complete set of drawings and calculations for a

I of the above type forms the conclusion of this
-book: Noles prepared for class.
. Machine chign. This eourse is a continuation of eourse 271
covering more advanced work along the same lines. Text-book: Notes
prepared for class.

274 Advanced Machine Design. This course includes a systemati

ation of the principles of Applied Mechanies to the design of machines,
urs per term in one or more terms of the graduate year,
275a Automatic Machinery. This course includes a discussion of a
nher of fully automatic machines, representative of various classes
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of machinery, such as, wire-working machinery, can-making and canning
machinery. printing machinery, machine tools, \\t1;,11111;{,]l‘u_luu..mvni wrap-
ping machinery, et In connection with the course a motion chart and the
layout for some simple automatic machine are worked out in the drafting-
room.
276b. Automotive Engineering, The course includes the gene ral
principles of automobile construction and operation, the theory and design
of the engine, transmission and chassis, and the application of fundamental
prineiples of current practice.
276c. Engine Design. A course of lectures and drafting-room exer-
cises in the design of reciprocating engines, either steam or gas. Typical
ngines are studied with reference to special requirernents of the services
in which they operate, and to shop methods of w:11.~'l:‘|:r11--11. as well as to
the way in which the thermodynamic and mechanical problems are worked
out. The student makes a partial design of an engine, applying the scien-
tific principles of heat engineering and mechanics to determine the best
steam distribution and the size and strength of the essential parts.
276d. Fire Protection Engineering, The growing demand for men
ipped with a knowledge of fireproofing and fire protective apparatus
4 it necessary to make a special study of this branch, The crection,
installation and operation of protective devices i1s carefully considered.
A study is also made of safety appliances, both in connection with lin. 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.
276e. Heat Transmission. This course embodies a discussion of the
mentary principles underlying heat tracsmission and of the methads of
iptation rm[i]r._\':_r! in various technical devices
276f. Heat Treatment. A course ing of conferences and
laboratory work, dealing with the physical ;Jru erties of iron, steel and
netals and the changes which these properties undergo when the
rials are subjected to heat treatment.
276g. Internal Combustion Engines. This course is in extension of
o 245, Several text-books are used for reference, and reading is
med from current articles in the technical press and transactions of
ineering socicties,
276h. Locomotive Engineering This course includes the study of
locomative construction from detail drawings of modern steam locomotives,
{ al principles of locomotive design, the calculation of stresses in
e prineipal parts of the engine, locomotive testing and the coal and water
st np".-‘n and efficiency lifferent types; also, the operation of modern
ystems,
‘2751. Refrigeration, This course includes a description of various
ystems and a discussion of the essential engineering features,
ability, ete,, of different types of machines for various re ll";,—

crating industries; ice making, cold storage, domestic machines, cte.

276j. Textile Engineering. The subject matter of this elective
consists of an extended study of the cotton pracess as applied to the manu-
facture of mechanical fabrics such as those used in airplane wings and

matic tires and canvas belting. The organization of a mill
ture mf these goods 15 carefully workerd out and a complete
t of floor plans made with the location of the necessary machines and the
st I ution of power. Rach student is required to make a complete set
tests in l'!n Textile Laboratory.
2?5k Theory of Elasticity. This course includes a study of the
iematical Theory of Elasticity with applications in determining
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tresses and straing in simple and compound cylinders, and flat plates;
also a study of stresses and strains in curved bars,

276. 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 ;:l.nu the motive power of ships, the construction of aeroplanes,
. the subjeet matter being varied from time to time.

277 Industrial Plants. This course and the following course 278
atre devaoted to a study of problemsiny n]\c d in the capitalization and organi-
ation of a modern manufacturing plant and planning, construction and
nt of the buildings required. The subjects included may he
| as follows: (a) Financial organization, capitalization, promoting.
ation of the mdustry including the office and engineering
lepartment, methods of superintendence, employment and cost of labor,
ing of work, process mapping or routing, Systems of ¢ ympensation
ditioms of labor, cost accounting and current methods
ng. (c) Planning the layvout of the plant, the dis-

I e '\']u and form of the building, (d) The design
anning of the foundations, and the structure of a brick and timber
and -H el mill, inc hlw\.ly._f necessary calculations, (e) The design,
for the principal parts of a ste el frame for a mill
s and columns for a reinforced concrete structure.
chanical equipment of the building including the heating and
ng equipment. This part of the course includes a discussion of
principles underlying a correct practice of heating ar /!

hie -Nh-l" nt systems of heating and ventilating, air was.i-
and the design and plans of the essential parts of a heating and
vstem for a mill. Text-book: Notes prepared for class
278 Industrial Plants, A continuation of ecourse 277, Text-book:
Notes prepared for class.
280. I‘m‘;.,mg '1" is course include tematic instruction in the use
1ch f t is taken up, the st ach material worked, with an
its various grades and of the proper methods of treatment
the discussion of methods of T"ulilll" lary e 1!»!’;._’!\ ]
1 includes instruction in the building and care of firc
bending and twisting, upsetting, upse
for square corners, pun hing, bolt maki i
y ous welds), chain
s and bolts. The work in steel
,.'. refining and tempering, and spring
g, |‘.':tl]\2”;{ 15 given in the use of the power hammer, and
ring 18 also included.

Fm‘r{ing. This course covers nearly the same ground as that of
f '\l! but in a less thorough manne
281a Forging. This o
; abbreviations,

282 Foundry. This 15 a course in the foundry. Instruction is
in cutting over and tempering sand and the use of moulder's
mg two and three-part en sand moulds and making, baking,
01 Ramming, \'uiT'.w;. facing, spruing, use of risers, the
mn-rul moulds, stopping off, bedding, loose-piece mould-
ills are considerc 'l in proper order. Following this come
¢ and duplicate production by use of snap flasks, slip
machines, such as the power squeezer, hinged turn-over, and
ipping plate moulding machines. Here the mounting and
wting of woaod and metal patterns on j;l;ntl the use of follow boards, and

i 1S oon
feiency engine
thion of power,

and
G b
uxl ulations and plan

ng
eful instruction 1:1
construction H]

I weld

ar to eourse 281, but with
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making of sand and plaster matches is deseribed and illustrated by examples.
Castings arc first made in white metal for practice, then in brass and in
cast iron, when the students are taught pouring, and the running of metal
urnaces.

The laboratory work is supplemented by illustrated lectures on loam,
large 1]....1- and sweep moulding, steel and aluminum ecasting, foundry
appliances and modern methods of production. Text-boak: Notes pre-
/uu(rijm class,

283. Foundry. A brief course covering a part of che work given in

: 282, Text-book: Noles prepared for class.

283a. Foundry. This course issimilar to, but slightly more extended
than course 283. Text-book: Noles prepared for class.

284, Pattern Making. The course begins with the elements of join-

and wood-turning and leads to the work in pattern making. The

3 iwing, planing, chiseling, boring, ete.; laying out work;

circular sawing; lathe work, including center, chuck,
turning. Thorough training is given in the adjustment,
1d care of wood-working tools, machines and appliances.
the making of patterns and core boxes, the ;wl'ln&'ii\ln s of moulding
efully considered. The projects include patterns of pipe-fittings,
pulleys, gears, ngers, machine parts, etc, The laboratory work is
1 illustrated lectures on the construction and foundry
: f 1, split and loose-piece patterns; large complete, part and
eton patterns for floor, loam and sweep work; master and metal pat-
mounting of patterns on plates and their preparation for use on
Text-hook: Noles prepared for class.
Vise unl Bench Work. A course in mechanieal processes where
1 principally by hand. The instruction is given by
m at the ing of each period, supplemented
se 18 arranged to advance the students in a
i nner and in Che shortest time  Kach
li involve the application of the
laying out work, angles of cutting
1101, llﬂl wm-' l V-ways, IJH(‘LIIIIEI“L‘
of files and mc l‘w s of operating filing
ught iron, alignme n. and babbitting
bearings, ste: - fitting, oxy-
rdness of e ietals and ha
1 ] & ¢ with the scle pe.  Text-book:
inciples :“ lj'm; ine H]n'f i
287, Vise and Bench Work This course is similar to course 286,
much shorter includes laving o '.'.e-I vrinding tools, hand and
i r Mer and babbitting of bearings, belt
me: ing the hardness of 1 5 with the selerc-
P T l!tmz{u‘u if Muachine Wor et
- 287a. V:se and Bench Work. g a brief course covering part of
n course 287. Text : Principles of Machine Werk,

course and the following courses
and practice in the use of machine

ssary, i + mechanism of the

1 1s paid te e variot justments

] 'i”w n‘.ﬂ!n-:w nt measuring tools and devic with

methods of use, and limits of accuracy of each are con-
h cutt tool is tal ), 11 ‘“--1-.| r"iw.ml general

, together witl “eeds 1d cutting speed
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suitable for each matertal worked and for ecach 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 cvlindrical gages, Text-
hook: Advanced Machine Work, Smith.

289, Machine Tool Work. Instruction is given in general machine-
tool work, consisting of centering, straight and taper turning and fitting,
crew cutting, chucking, finishing, accurate drilling, tapping, cylindrical
grinding, shaping and planing, plain and index milling and gear cutting.
Text-book: Advanced Machine Work, Swith.

290. Machine Tool Work. This course is a continuation of course
288. Text-book: Principles of Machine Work, Smith,

291. Machine Tool Work. This course and the following course
291a is a brief course in machine tool work consisting of instruction in
lathe work covering centering, straight turning, screw cutting, chucking,
finishing, drilling and chipping, Text-book: Advanced Machine Work,
Smith.

291a. Machine Tool Work. This course 1s a continuation of course
201, Text-hook: Advanced Machine Work, Smith.

292, Machine Tool Work. ‘This is a continuation of course 290.
Text-book: Advanced Machine Work, Smith.

296. Vise and Bench and Machine Tool Work., A brief course
covering a ¢mall portion of courses 287a and 288, Text-book: Advanced
Machine Work, Smith.

296a. Vise and Bench and Machine Tool Work. A brief course cover-
ing a small portion of courses 287a and 2890, Text-book: Advanced
Muachine Work Swmith.

296b. Vise and Bench and Machine Tool Work, A course in the use
1 tools and machine tools, covering a portion of the work given in
3 2872 and 289, Text-book: Advanced Machine Work, Smith.

296. Foundry, Vise, Bench and Machine Tool Work. A bricf course
in foundry practice and the use of hand and machine tools, similar to parts
of courses 282, 287 and 288, Text-book: Advanced Machine Work,
Snitti.

297. Machine Tool Work. This 15 a brief course in machine tool
similar to a part of the work in course 200, Text-book: Advanced
Machine Weork, Sniilh.

COUTr

DEPARTMENT OF MINING ENGINEERING AND METALLURGY

The study of Mining and Metallurgy covers such a large field of
1 endeavor that the courses given cannot follow the details of the
nches. The 1 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

several

[nstrueti s given by lectures and recitations, by laboratory work,
and by 1mer s s. Work in the Department covers studies in mining,
ore-dressing, metallurgy, metallography, and assaying., With these are

interwoven auxiliary courses in physics, chemistry, mineralogy, geology,
and in civil, mechanical, and eleetrical engineering. All students in the
Department follow the same studies for the first and second years; differ-
ences in the options become very marked in the third and fourth years.
301. Mining Engineering. This course includes a brief preliminary
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diseussion of mining machinery in general and a few typical ore accurrences;
a consideration of mineral lands and their tenure, with the laws relating to
them: and the methods of prospecting, including prospecting drills. Text
book: Mining Notes,

302. Mining Engineering. This ig a course on break.ng ground and
methods of mining, following course 30111t includes rock drills, compressors,
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. Text-
ool Richards' Mining Notes.

303. Mining Engineering. This course, which continues the subject
of mining, is devoted mainly to machinery and apparatus for handling ore,
water. men and air; it includes tramming, haulage, hoisting, drainage and
pumping, ventilation, breathing apparatus, explosions, mine fires, lighting
and acee Text-book: Richards' Mining Notes.

304, Mining Engineering. After the detailed study of mining
(courses 301-308) this course is devoted to the broader aspects of the pro-
fession 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
nrofits, Text-boolk: Richard's Mining Notes.

305. Mining Engineermng. This is a brief course touching upon
only such operations and apparatus in courses 301-304 as are of special
importance from the viewpoint of the metallurgist,

306. Mining Engineering, Advanced. This course is devoted to
lectures, conferences, assigned readings, drawing, and calculations; it 1s
jgned to supplement the undergraduate vork of courses 301-304 by
ering details and solving problems omitted previously for lack of time.
e latitude is allowed the student, in tinfe allotment and in his
ore mining or coal mining or of any special division of the subject,
, considerable portion of the time may be devoted to the design

iine plant, starting with certain assumed conditions.
321. Ore Dressing. This course logically follows course 302 and
ith the mechanical concentration of the mine ore to save the values
2ste, The greater part of the time is devoted to wet gravity
| flotation, including erushing machinery, screens, classi-
, jigs, vanners, tables and flotation machines. Amalgamation, pneu-
~electrostatic and other minor processes are also discussed, as well
wecessory apparatus, mill principles, and typical mill flow-sheets. It is
d to correlate the lectures with the Laboratory Course 322. Text-
ook: Richards' Text-book of Ore Dressing.

999, Ore-Dressing Laboratory. This course gives the student an
apportitnity to become familiar with the pr ples and actual operation
g apparatus. While the course may vary somewhat from
the class usually makes two mill runs, one on gold ore using
d canvas table, and the

1

Consider:

In g

ola

oncentration a

-amated plate, vanner, classifier
a lead ore using trommel, classifier, 1d tables. In addition,
tual tests are made on crushing machines, sizing screens, hydraulic
magnets, flotation 1 iines, ete, One very important part

ied out by the student is the cleaning up, weighing, sam-

zing of all the products, the computation of results and the
wration of written reports which are discussed at the we ekly seminars.
323, Ore Dressing. The ground cové red in the lectures embodies the
principles of ordinary wet gravity concentration, flotation, amalgamation
ind magnetic separation, The most important« rushing and concentrating




56 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

machines of interest to the metallurgists are treated briefly. The labo-
ratory work covers three seven-hour Iunurla three weeks, and three
seminars of one hour; it is practically identical with that of course 322 with
the exception that lack of time prevents the student from cle aning up his
products and preparing reports. Text-hook: Richards' Text- Imr_u' af Ore
Diressing.

324. Ore Dressing, Advanced. This course, somewhat variable in
sCope and time '.I“(‘(.T]i'.'lll, is devoted to lectures, conferences and as i.um‘tl
readings covering ground omitted in course 521,  About two hundred hours
out of the total time are usuall ly devoted to the design of a mill under certain
assumed conditions.

331. Fire Assaying. This course consists of one lecture, one recita-
tion and a six hour laboratory exercise a week, In the lectures are discussec
the sampling of ores and bullion, the assaving 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 disc ussed.
Emphasis is laid upon the ¢ hemical and metallurgical prineip les involy

The laboratory work is designed to give in a systematic and progressive
manner, some experience in the manipulation and technique of fire assaying.
Typical ores, bullions, and solutions are d for analysis; the important
standard methods are covered. Stress is laid upon the accuracy of results
and the neatness of work and of notes. Text-book: Bugbee, Fire Assaying.

33la. Fire Assaying. This course consists of one lecture, one
recitation, and one three-hour laboratory exercise a week. The lectures
and recitations are the same as for 331. The laborator covers only part
of the ground covered by 331.

332. Fire Assaymg and Metallurg:c.al Laboratory. This is a com-
posite course, consisting of an elementary course in fire assaying followed by
a brief labor: 11(..»1_\ course in fire metallurgy.

The course in fire assaying covers only the assay of ores for silver,
1 and lead. The work in fire metallurgy is similar to that of course

333. Fire Assaying, Advanced. This is an advanced course in the
theory and practice of fire assaying, which includes practice, with works
methaods for gold and silver not included in course 331 the fire assay for tin,
mercury and members of the platinun up of metals; also a certain amount
of research, The total time is dependent upon the hours the student is
able to devote to this course.

341. Metallurgy, Thiscourse with courses 342 or 342a and 343 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
354 runs parallel with the classroom work in course 341, Text-
nooks: Hofman, General Metallurgy, Metallurgy of Copper; Thomson,
Stamp Milling and Cyaniding

342. Metallurgy. This course cove
and aluminum, and deals with fuels and r
tory work of 355 runs parallel with the
Metallurgy of Lead, General Metallurgy.

342&. Metallurgy. This course finishes non-ferrous metallurgy and
h lead, zinc and minor metals. Laboratory work 355 runs parallel
with the h ctures. Text-hook: Hofman, Metallurgy of Lead,

343. Metallurgy: Iron and Steel. The course covers a study of
ohysical and chemical properties of iron and its alloys, and the pm—-
duction of pig iron, steel and wrought iron, Stress is laid in the class-
room mainly upon principles; the processes are given in outline and studied
in detail by the student in assigned treatises and periodicals, The lecrures

rs the metallurgy of lead, zinc
actory materials. The labora-
lectures. Text-books: Hofman,
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are supplemented by visits to plants; seminars are held to discuss the infor-
mation obtained in these visits.

3433, Metallurgy: Iron and Steel. The classroom work for this
course is given with course 343, The assigned re adings and plant visits
required in course 343 are omitted, Text-book: Stoughton, Iron and
Steel.

344, Metallurgy: General, Zinc and Minor Metals. This course
covers in a general manner the properties of metals and metallic com-
pounds, treats in detail fuels and refractories, discusses the principles which
govern pyro-hydro- and electro-metallurgical processes and considers
typical metallurgical apparatus. In zine and minor metals the work
supplements that given in course 342, Text-book: Hofman, General
Metallurgy.

345, Metallurgy of Engineering Materials. The aim of this course is
to make the engineer familiar with the industrial use of fuels, with the
production of metals and alloys used in construction, and the effects of
impurities. The lectures are supplemented by laboratory work, confined
mainly to microscopic examination of metals and alloys.

346. Metallurgical Plant Design. This course aims to make the
ent conversant with some construction details of metallurgical plants.
[t involves the fundamental calculations for a given problem, and the study
of detail in working drawings, followed by the preparation of drawings of a
nlant as a whole and of some of the apparatus in detail.

347. General Metallurgy, Advanced. This course is a combination
ecture. conference, and reading, in which students who have had the
ut rraduate 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.

354. Metallurgical Laboratory and Reports. This course consists of
ielit hours laboratory work accompanied by one seminar per week in which
a study is made of the leading metallurgical operations, such as roasting,
smelti amalgamating, leaching and electrolysis. Ores of copper, lead,
gold and silver are treated by different processes in amounts large enough
to obtain results which are quantitative. Experimental tests are carried
out by students either individually or ssembled in sections, according to
the character of the work and the size of apparatus required.

366. Metallurgical Laboratory and Reports. Copper ores are roasted

{ leached by different methods and metallic copper 1s refined by fire and
The leaching of gold and silver ores begun in 354 is con-
. student obtains experience in plant methods for wet assay
g ores and solutions from his tests.

Metallurgical Calculations. This course deals numerically with

1 and chemi 1 -tallurgical operations, mainly
lines, Special attentios given to thermal efficiencies and
‘ datione of thermal balances of a number of processes. Reference
book: J. W. Richards' Metallurgical Caleulations.

361-362. Metallography I. This course continues through two
terms, with the second term given up to laboratory work., The course
covers the properties of meta he constitution of alloys and metallurgical
_and the influences of thermal treatment, The laboratory exer-
cal examination of samples of

stud

the phyvsi

ympounds

wver reparation and mi it
] or of iron and steel, and of some of the leading industrial
1ot ‘ they include the study of changes in structure by me-
chanical s and heat treatment, and the preparntion of photo-micro-
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graphs. Text-book: Sawvenr, Metallography and Heat Treatment of Iron
and Steel.

363. Metallography II. This course is similar to that of Metallog-
raphy I (courses 361-362), only shorter, the aim being to familiarize non-
metallurgical students with the fundamental principles of the subject.,

364. Metallography and the Plysics of Metals. The work of this
course consists of conferences and of the study of specimens in the labora-
tory, It will be varied to suit individual cases, but in general there will he
studied in detail the theory of grain growth in metals and alloys, the
fect of mechanical deformation on the structure and properties of indus-
trial alloys, and the theory and practice of heat treatment. Text-hook:
Howe, Metallography of Cast Iran and Steel.

DEPARTMENT OF ARCHITECTURE AND ARCHITECTURAL
ENGINEERING

The courses offered by the Department naturally divide themselves
into three groups: (1) those courses that are considered essential for all
students in Architecture who are working for the degree; (2) those devel-
oped especially for the students in the General Option; (3) those developed
for the students in Architectural Engineering.

The two options run very nearly parallel for the first two years, a
smal] difference occurring in the second ycar. At the beginning of the
third year the line of demarcation hetween the professional work of the
options becomes more marked, and in the fourth year it is very sharply
defined; but the general subjects, common to both options, which con-
tinue through the four years emphasize the close relation between the
two and the interdependence of one upon the other in a complete archi-
tectural equipment,

The students of both options mingle in a common drawing-room 5o
that the ideas and work of each may be influenced by those of the other.
They thus learn to feel that one option 1s but the complement of the
other, and to realize their responsibility not alone te their particular depart-
ment of study but to the whole profession. Thus is accomplished in the
engineering student a flexibility, and in the student of design a sincerity,
that can scarcely be brought about in any other way,

In all professional work the methods of instruction are, so far as
possible, individus Even in such courses as Architectural History and
European Civilization and Art, which must be presented in the lecture
room, written exercises and required personal conferences keep the instrue-
tor touch with the progress of each student. In the course in I)psign
and hand 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 much time upon the
hampering limitations of ordinary practice before the student has acquired
sufficient knowledge of the subject to discriminate between the general
and the special case.

Daily progress and attention to work is insisted upon, and the results
of class exercises during the term are considered quite as trustworthy a
measure of a student's deyelopment and power as are the formal exami-
nations.

The student is strongly advised to spend a part of the summer vaca-
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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
lue of his school work.

411, Shades and Shadows. This course attempts to give the student
an understanding of the application of the principles of descriptive geom-
etry to methods of casting the conventional shadows used in archi-
tectual rendering. These general methods are supplemented by shorter
ones often useful in actual practice. Text-book:  Notes on Shades and
Shadows, H. W. Gardner

412. Perspective. is course consists of lectures and classroom
work., The topics considered in the second term and recquired of all stu-

Course IV are the fundamental phenomena of appearance, the

theory of al projection and its application to perspective,

thod of revolv 1 upon which all shorter methods are based,
apparent distortion,

rle in the third term is a continuation of the preceding course

1 ra methods of direct division, direct measurement, relations

erween s and points in the vanishing point diagram; the cubic system,

method of perspective plan, and shadows. Text-hook: Principles of Archi-

tectural Perspective, Lawrence,

413, Applied Perspective. This course consists of two-hour drafting-
room exercises intended to give the student facility in drawing, freehand,
architectural subjects in perspective, and particularly in translating into
perspective, views of objects given in plan and elevation.

414, Applied Perspective. This course, given in connection with
Design [, consists of studies in composition and the rendering in perspective

f some of the problems in design.

415. Applied Perspective, This course is similar in nature to course
{14, and is given in connection with the problems in design.

421. Office Practice. This course consists of lectures and exercises

he drafting-room, to illustrate the principles governing the making of

ir s, details and sp itions. Plans of executed work
‘

sgsed, and, .ver practicable, visits are made

discussion. The character and use of building
ith special reference to their influence upon

¢ should enable a student without previous
| a junior assistant in an architect's

This course is designed to give an
r of the professional character of the pract architecture,
sed the personal, ethical, business, and le relations of the
lients, huilders, craftsmen, engineers, etc,, with whom he
ork in the practice of rofession; also the relations that should
veen the architect, his professiona 5, and the com-
which he li indbooks upon
rious documents
rican Institute of Architects. The students are
in the discussions and to express their personal
Op1mons.

431, History of Ornament. This course explains the historical
levelonment of ornament, and the general treatment of color in decoration.
he student is also made acquainted with the characteristics of different
stvles. Imstruction is given by lectures.

441, Architectural History. This course consists of a series of lec-
tures, illustrated by the stereopticon, devoted to Assyrian, Persian, Greek,
Roman, and Byzantine architecture.




G0 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

442, Architectural History. This course is a continuation of course
1, devoted to Romanesque, Gothic and Renaissance Architecture,

446. European Civilization and Art. This course treats of the rise of
civilization and of its westward expansion through the Mediterranean basin.
The racial, economie, religious, and political elements in this development
are care tnl]\ traced, and upon the Lud\;\rcund thus gained the art of each
successive epoch is studied and general wsthetic princ iples are discussed.
The greater part of the time is devoted to Hellenic civilization and art,
but ¢ : students in Course IV have a specialized course in the History
f tecture, attention is here particularly concentrated upon sculpture.
The lectures are very fully illustrated by lantern slides, supplemented by
collections of p llulwm1|]1~ and by reference to the original works and casts
contained in the Boston Museum of Fine Arts. Text-hooks: Breasted,
Ancient Times; Tarbell, Greek Art.

447. European Civilization and Art. In this course a survey of the
civilization and art of the Hellenistic and Roman world is followed by
outlines of mediaval history and a brief study of Byzantine, Gothic and
Early Renaissance art. Method and apparatus as in course 446, of which
this course forms a continuation.

461. Philosophy of Architecture., This course consists of a series of
conferences in which architecture is considered from a theoretical rather
than a historical point of view. The course serves to supplement the
drafting-room instruction in design in furnishing a résumé of the fundamen-

tal principles of architecture and its relationship to civilization and the
other arts allied with architecture,

463. Water Color. The purpose of this course is to impress the stu-
dent with the importance of combining good drawing, values, and color
as applied to architectural su‘t.'njm‘:ls. Color-principles and color-harmony
‘\Hl 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 three 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
ceLches from uu.Lurv, as vacation work to be submitted in the
- criticism. This is to induce the student to acquire the habit of
bservation until it becomes an instinct. These sketches are not in any
«d to be pictures, but first studies with true values and simple
indicated.

471, Design I. This course is given by means of i.1r1i\,ic111'11 instruc-
in the drafting-room and by eriticism of the student’s work before the
By means of simple problems in architectural composition the

qualities 1 T l[llilul in the profession of the arc ‘hitect are cultivated
in the s his course also serves to train h]m in the methods of
tudy .w:n;m."i'idl and to teach him the j)!ll 6 |'|=_, of academic
rendering.

472. Design II. This course is a continuation of course 471.

473. Design III. This course is a continuation of course 472. It
includes the preparation of the graduating thesis.

480. Building Construction. This course consists of twenty illus-
trated lectures planned to give the student a general understanding of the
lifferent types of building construction, the different forms of elementary
structures, and some ! of the typical proportions imposed by the use of
different kinds of material.

481, Constructive Design. This is a course in the methods of analy-
and putation required in elementary architectural conitruction,
me of the subjects treated are: the theory of construction, loads, reac-




DESCRIPTION OF COURSES 61

tions, the design of beams, columns, and various details. Text-book:
Mimeograph Notes.

482. Constructive Design. This coitrse is a continuation of course
481, including the study and design of a wooden roof truss, a problem in
slow burning construction, and simple steel framing. Text-book: Minico-
graph Notes.

490, Structural Drawing. This course is intended to supply the pre-
liminary 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 strue-
tural steel plant. Some typical shop drawings of a structural steel building
frame are made, including the details of a plate girder. This course does
not touch upon the manutacture of material or the computation of stresses.

491, Structural Design. This course considers fundamental prin-
ciples underlying structural design. Its main object is to give the student
power to analyze such problems as are found in practice, and to adapt and
apply to the solution of these problems, principles already acquired in the
study of mathematics and applied mechanics. Elementary forms in wood,
cast iron, and steel are studied. Text-bool: Mimeograph Notes.

492, Structural Design. This course is a continuation of course
401, Practical problems in architectural construction are given, including
general framing in steel, plate and box girders, and riveted and pin trusses.
The design of reinforced conerete floor systems, columns and footings is
considered, with attention given to the effect of continuity of beams and
rigidity of connection, also the special problems arising in the design of
stairs, floor openings, roofs, walls, and partitions. Great importance is

{ upon the study of the details of design; in connection with the one
problem, carefully worked out and dimensioned drawings are made. Text-

boolc: Mimeograph Notes.

D42, Freehand Drawing. The work consists of drawing from the
ast (architectural ornament and the human figure), and i1 making
numerous quick sketches. It is the fundamental dnll for all the Freehand
Drawing courses,

D43. Freehand Drawing. This course is a continuation of Freehand
Drawing D42, Theworkincludes drawing from the cast and architectural
ornament in charcoal and in wash; also quick sketching direct from the
human figure.

D44, Life Class. This course is a continuation of Freehand Draw-
ing D43. The work consists of drawing from the nude, memory drawing,

1 direct pen and ink sketching from the figure.
D46. Life Class and Decorative Design, This advanced work is
1 only to students who have passed with a clear record D44. In this
» students 1 » life-sized drawings from the nude, and study the
s of decorat figure design. This course also includes outdoor

from architectural subjects.

DEPARTMENT OF CHEMISTRY AND CHEMICAL ENGINEERING

Instruction in general Inorganic Chemistry is given to all students in
regular courses during the first term of their first year, and to all except
students of the Course in Architecture in the second and third terms of
that year. The course is designed not only to impart a knowledge of the
prineig of the science and of the descriptive chemistry of cthe metallic
and non-metallic elements, but to constitute an introduction to scientific
methods of experimentation, observation and reasoning. Special effort is,
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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 intel-
ligent observation 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 Enginecering, and
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 Lo 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
instrietors in the various branches enumerated above are unusually exten-
sive, and the general and special laboratories are well equipped for advanced
work of this character.,

The aim throughout all the courses of chemical instruction is to teach
the student self-reliance, to inculcate habits of accurate thought and work,
and to afford such a training as will fit him to cope successfully with new
scientific and technical problems.

601, 502, 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. No previous
study of chemistry is required for admission to the course but the instruc-
tion is go arranged during the first term (course 501) that students who have
dready spent considerable time upon chemeial work in the secondary
schools are admitted to work of a somewhat advanced character in which
advantage is taken of the knowledge which has already been acquired.

During the second and third terms (courses 502, 503) those students
who have elected courses in which chemical subjects are contiued heyond
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.
The lecture:

given to these students are also adapted to their needs and
include a limited amount of organic chemistry. Text-book: Alexander
Smith, General Chemistry for Colleges

505. Inorganic ChemistryI. Thiscourseis 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-
bool., The classroom exercises are intended to st the student in
relating his knowledge in such a way as to increase its utility, and to
assist him in logical deduction and reasoning,

506. Inorganic Chemistry II. The aim of this course, which consists
i 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
nd the electro-motive series are emphasized, and the effect on the change
i properties which accompanies change in valence is discussed. Attention
is given, to the more important results of recent investigations in
inorganic chemistry.

608. Preparation of Inorganic Compounds. The laboratory work
sists of the extraction of certain of the less common elements from theit
ores, the study of the typical reaction of these elements, the pl'{‘]):n'ntint'l
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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, Text-book: Laboratory Methods
of Inorganic Chemistry, by H. and W, Biltz, translated by William T. Hall
and A, A. Blanchard.

510. 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 s s of preliminary experiments,
illustrating principles and giving practice in writing ~quations, the student
is required to analyze unknown industrial products such as minerals, pig-
mentg, slags, and alloys. ‘The student reports not only upon his gualitative
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. Text-books:
Qualitative Analysis, A. A. Noyes; Analytical Chemistry, Vol. I, Treads-
well- Hall.

612a. Quantitative Analysis. This course is devoted to elementary
volumetric and gravimetric analysis. The work is regarded as a prelimi-
nary 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 neces-
sary for successful quantitative work; and, as in the instruction in quali-
tative analysis, the chief endeavor is to promote thoughtful and intelhigent

nanship. Speecial attention is given to stoichiometry and the modern
eories of as applied to quantitative analysis. Text-book:
Quantitative Talboi.

512b Quantitative Analysis. Sce description of course 51

513. Quantitative Analysis. In this course the principles involved

I hads of analysis are discussed in detail and the applications of

: roblems other than those being carried out by the

itory are also considered.
worl of this course includes the analysis of silicates,
nd industrial products.  The instruction is intended
ent to judge intelligently of the adaptability and
< emploved, rather than to furnish detailed direc-
and to afford him some general experience with

- the accurate and rapid control of commercial
: s: Quantitative Analysis, Fay; Analytical Chentistry,

T'readwell- Hall,
. Qualitative Analysis of Rare Metals. This course is given for
el lents: the work includes the testing of recently developed
the investigation of new procedures for the separation and

he rarer metals.
are expected to understand the chemical principles involved
actions used, and are required to examine chemical literature and
reports concerning characteristic reactions of some of the metals.

617. Methods of Electrochemical Analysis. The classroom work

dsts of a review of the electrochemistry of aqueous solutions with

ular reference to the Nerus worem. The important technical

ations are d :d and problems given for home study. In the
laboratory a nu typical electrolytic determinations are made, some
of which involve the caretul regulation of the cathode potential. One or
more electrometric titrations are made, Text-book: Quantitative Analysis
by Electrolysis, A. Classen-W, T', Hall.
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619. Chemical Literature. This course i3 devoted to the reading of
technical chemical literature in German and Yrench, and to practice in
the use of the libraries for the purpose of compilation of journal literature
on scientific topics,

520. Water Supplies and Air. This course congists of thirty
hours of laboratory practice in the chemical examination of potable waters,
of sewages, and of air; and of ten lectures in which the methods of analysis
and the sanitary significance of the results are discussed.

6521, 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.

622. Water Supplies and Wastes Disposal. This course deals with
the chemieal problems involved in modern methods of selection and treat-
ment of potable waters and the disposal and the purification of wastes.
Text-hook: Woodman and Norton, Air, Waler and Food.

626. Chemistry of Foods. A course designed to introduce the stu-
dent to the methods generally emploved 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, Text-book: Weedman and Norton, Air, Water
and Food,

626. 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,
tudent is expected to present in conference a detailed written report
ning some particular food material, its forms of adulteration and
the most rapid as well as systematic lehcwl of detecting them, accom-
i by actual figures obtained m the laboratory. Some attention 18

also to the system of food 1]1"[)!" tion and to a critical study of
methods of food analysis. Text-book: Weedman, Food Analysis.

527. Biochenustry ‘his course consists of conferences and reports
on || ¢ more important phases of biological chemistry. The chemistry
of the subs I‘m<=~ occurring in the protoplasm of plants and animals, and
1 [ digestion, absorption, metabolism and excretion are
ssed. I\r spiration and o ion are treated from the chemical
g point. The phenomena of osmotic pressure, adorption, diffusion, and
of the colloidal condition are considered from the standpoint of the biologist
Recent worl on bacteria ! metaboelism, on im ymains, toxing, and chemothe

J The conferences are; : 5 llustrated with
When taken as a graduate cour igned work will
) Text-book: Hammarsten, 1ext-book of i hysiolegical Chemisiry.
528. Selected Topics in Biochemistry. In this course biochemical
methods of attack in different laboratories are considered well as more
: muln ated 1:1-.1 lems which could not be discussed in the more elementary
co istry, course 527), suc the general question of neutrality
in the body, enzyme action, autoly cell contents, gastro-intestinal
reactions, internal co-ordination, growth, chemistry of immunity, of
chlorophyll and of plant syntheses.

529. Optical Methods in Chemical Analysis. This course comprises
ization of saccharimeters by quartz-plate readings; determinations
I ¢ rotary powers, double polarization, the quotient of ]:'Lllll\, and
practice in the calculations of optical analysis, with special reference to the
use of the polariscope, refractometer and microscope, as applied to sugars,
starches, essential oils, and the like. Text-book: Rolfe, The Polariscope
in the Laboratory,

630. Prcumate Technical Analysis. In this course the student
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cts a subject, consults the literature relating to it, presents the results
class for criticism and suggestion and then applies
the method as thus worked up in the laboratory.  Among the topics studied
are allkaloids, asphalt, oils of all kinds, paints, paper, inks, rubber, soaps,
tanning materials and the like. The course is designed to develop a critical
spirit of investigation rather than merely to study the technique of ana-
lytical methods.

631. Gas Analysis I. This course considers the qualitative and
quantitative analysis of the various g s, the technical analysis of com-
monly occurring ous mixtures, such as illuminating and fuel gas, gases
from acid chambers and chimney gas, and the consideration of losses due to
waste gases. Text-book: Gill, Gas and Fuel Analysis for Engineers.

632. Gas Analysis II. This course consists of ten three-hour
exercises in the analysis of gases, with the use of methods and apparatus
which admit of a high degree of precisi

wh

of his reading | -"wh the

g 1
533. Gas and Fuel Analysis. 15 course discusses the origin, manu-
fa roperties, uses, and analysis of [}n- various fuels; also smokeless
C stion, and ti sideration involved in the economical application
of fuel. Given in connection with Engineering Laboratory. Text-book:

Gill, Gas and Fuel Analysis for Engineers.

634a. Applied Chemistry. This course deals with the properties,
and applications of paints, oils, varnishes, lubricants and wood
vatives. .\l!m--. bear , boiler scale and corrosion of metals

also discusse

534b Apphed Chemistry
ottrse H34a but includes about thi
53{5 Tthtln}., of Oils. T

course is similar in character to
11 yurs of laboratory practice.
course covers the mechanical and chemi-

al testing of the mineral, an , and vegetable oils, with the purpose of
letect adulteration, and of heir applicabili Y, and their

t n the point of view « : manufacturer and of the insurance
inderwriter. Text-book: Gill, Han 1dbook of Oil Analysis.
537& Lhemlqtr} of Road Materials. This course is intended for civil
‘,lrln the applications and tests of bitumens, tars, oils,
hemicals used in the preservation of roads and road

Tuctures,
537b. Chemistry of Road Materials. In this course are considered
aration, application and tests of cements, tﬁ'mlae ns, tars,
d preservative agents used in connection with road making.
pecml Methods and Instruments, This course deals with
roscope, polariscope and saccharimeter, refractometer,
Ler, .|;ul- -, turbidimeter, nitrometer, and precision centri-
, and a study of their application to problems in technical practice.

54.1. Metallography I. In this course, the general methods used in
the study of alloys, the construction and interpretation of equilibrium dia-
; and the relations between the constitution of alloy mlfl their phys-
operties e considered. The iron-carbon diagrarm will be
stuclied in detail with its application to the heat treatment and the use of
steel. Text-bocks: Williams, Metallography; Fay, Microscopic Examina-
tions of Steel.

542, Metallography Ia. T course 1s similar to course 541, but in-
tended only for students entering from other colleges,

643. Metallography II. This is an advanced course of lectures, con-
rences and reports in which special problems of scientific and industrial
rerest are discussed in detail,

550. Organic Chemistry. (Brief Course.) Thiscourseisdesigned for

students who will not pursue the study of organic chemistry further; it

the sourct

binders, «
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includes a general discussion of the most important factsin 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. Text-book:
Moaore; Outlines of Organic Chemisiry.

561. Organic Chemistry I. This is an extensive course in which the
general principles of organic chemistry and the properties of important
compounds receiy rough discussion, The lectures are fully illustrated
by experiments. Text-book: Cohen, Theoretical Organic Chemustry.

562. 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 possi

ible 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 properiies of the comp unds 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.

563. Organic Chemistry III. The object of this course is to supple-
ment the instruction given in Organic Chemistry I and to aid the student
in acquiring that broader and more intimate acquaintance with the theories,
principles and applications of organic chemistry that should be possessed
by the industrial organic chemist as well as by teacher ind research workers
in the Science. Groups bf important topics, varying from year to year, are
thoroughly studied by assigned reading, and the discussion of monographs
and current publications m a seminar accompanied by lectures.  Text-
book: Colen, Organic Chemistry for Advanced Students (Arnold, London)
15 recommend

565, Organic Qualitative Analysis. This is a lahoratory course for
advanced students in the use of systematic methods for the identification of
organic compounds. Text-book: Mulliken, Identification of Pure Organic
Compounds. (Purchase of the text-bo k is not. required.)

pGBa. Organic Chemical Laboratory. This course includes three
kinds of laboratory practice. (a) Organic preparations.  In this the stu-
dent becomes familiar with the more common methods of manipulation and
important synthetic processes, while the application of theory to
in hand is constantly emphasized by regular conferences with
udents, (b) Identification of organic compounds. This part

l‘d.

the more

e \t

ind

of the v has a similar educational value to that afforded by qualitative
analy n the inorganic field, Similar methods re pursued, (¢) Ultimate
analvsis. This portion of the work (now given only in Course V) gives
drill in combustion and the method of Carius, In these fundamental opera-

tions the student is expected so to overcome all sources of error as to acquire
confidence in his results. Text-book: Gattermann, Practical Methods of
Organic Chemistry. :
BF6b. Organic Chemical Laboratory. ‘This
tory practice based upon theoretical instruction given in course 550, The
d and quantity of w el according to the professional
course which the stude is pursuing. t-hook: Gatterman, Practical
Vethods of Organie Chemistry.
558. Recent Developments in Organic Chemistry. This course is
ed to bridege the gap between the tex -books and the current journals
and so to awaken in the student the d

s course provides labora-

e to read for himself. Tt is also
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open to those members of the I'[]-,L:u(‘llﬂ;_‘ Staff who wish to keep in touch
with what is being done in the organic field.

669, Specml Topics in Organic Chemistry.

669a. Chemistry of Dyes. Thisis an illustrated course of lectures for
graduate students on the organic l]l(IIIIHLI‘\ of the synthetic dyestuffs and
their intermediates. H_\nllum 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, Text-book: Caine and Thorpe,
The Synthetic Dyestufts.

B69b. Chemistry of Explosives. In this course the various types of
propellent powder will be considered, their history, manufacture, properties,
Le a:n]‘u and manner of use, Imtmlnm and commercial and military ln;,
explosives will be taken up, particular emphasis being given to their chemi-

cal reactions and to their properties with reference to current theories of
explosives.

669c. Synthetic Methods in Organic Chemistry. This is a course for
graduate students specializing in organic chemistry. The great me ‘thods of
organic synthesis will be dise ussed, 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 il]ll,‘[}(ll'd as an intraduction to
organic research inasmuch as it aims to describe the means whereby sub-
stances of desired structure may be deliberately synthesized.

569d. History of Organic Chemical Theory. This is a course for
graduate students specializing in organic chemistry. The fundamental
concepts of organic chemistry “will be studied with particular reference to
e \Iu'l]’ﬂl ntal and other evidence which caused the 'm to be evolved and
s caused them to be changed, Tl sis of suc! ideas as structure,
erisom, the _urfmg 'ment of atoms in space, l:.ntlal and residual
nee, ** negativity ' of groups, ete., will be considered critically.

565. Chemical Principles I. In this course only the more important
general principles ul chemistry are considered, but these are treated with
great thoroughness, and are illustrated by applying them to a variety of

which the students are required to solve, These problems are

1 in detail, the aim heing to dr\'vlup power to use t'lu: principles,
merely to impart a knowledge of the phenomena. The topics
in the course are the 1-1\'-'\1‘11-\uhnm- relations of gases, the
ution 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
phase-rule standpoint, and thermo-chemistry., The laboratory course

s to emphasize the prine iples of the subject, rather than to teac l‘
[ hemical methods of me d surement § and for this reason it is clos
correlated wi h the cl ASSFOOMN | ork. The principles are, however, h:--
trated by the determinatien of physicochemical constants; for vxnl:l]»l-‘. of
\ den Sty .a:!‘l maol !\1,,4.1-\\(11-_{IJ1, vapor-pressure, freezing-point, trans-
bers, conductivity, and ionization, of rates of reaction, of the
constants of gascous, dissolved, and solid substances, and of
al constants. Text-book: Naves and Sherrill, General Prin-
ckples of Chenistry.

566. Chemical PrinciplesTa. This course is planned solely for gradu-
ate students from other colleges who have \lh idy taken a descriptive course
in physical chemistry, which 1s not accepted as the e quivalent. of Chemical
Principles 1. The pr ine !iril 5 of chemistry co !1\1 lered include all of those
nresented in courses 565 and 567 (Chemical Principles T and 11).  The
.'mu'l s are illustrated by problems, which the .-Inu',|zl.- are required to

th

properties of s

physice

1T
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he course is conducted as a series of conferences at which the
general principles and the problems wh illustrate them are informally
discussed in detail, Text-book: Noyes and Sherrill, General Principles of
Chemistry.
667. Chemical Principles II.  This course is a continuaticn of cours
565, and is conducted in the same general way., The principles of elec |gm-
chemistry and of thermodynamic chemistry are developed from the free-
viewpoint. The topics considered in electrochemistry are: the
motive force of voltaic cells and the separate electrode and liquid
1s which constitute it ; electrode-potentials in relation to the equilib-
oxidation and reduction reactions; electrolysis in relation to
tive foree; and concentration and gas polarization. In thermo-
mistry the free-energy decrease atte nding isothermal chemical
5. or the maximum work obtainable from them, 1s 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.
I art wir‘r!l with more briefly with Course X than with
s, and the time thus gained is devoted to a cons nﬁ ration
o of colloidal substances. ‘Test-book: Neves and Sherrill,
General Principic' of Chemistry.
668, Ihurmm_humlstry :ll‘lLl Chemical Equilibrium. In this course
o rinciples of chemistry are discus The
e \~ lume re 1.m~-n' of ga the properties
f solution - s of thermo-cheém ations plications of
] he mass-action law app Mw‘ to l"-'llin'MlMl and hetero-
the effect of pressure and ol temperature on chemical

lements of electro stry and the energy obtain from

hange, These principles are illustrated and emphusized by
crous problems which are solved 1 the students and
fterwards discussed in th STrOOm. wlker, Imlroduction
to Phvsical Chemist ry.
C,hem:\trv of Colloids. This course is designed to
tu vith th amen perties of in the e
I 1 luele on 1 of "‘I‘Lw :-‘I‘.: m j.n-lh-t.ll, such

Text-bool H . Taylor, Chemistry of

urface-tension, adsorptic

es in this course are of
1N ‘! reading. Many
lie current periodical

B71. ]’lwsital Chemistry "-:f_-mmar.

i o i1

literat someHmes ( of a general
Lol scarch of the abstract
Souy of the work, certain
ton 1 1 in relation to phys-

might include, for example, the extrag
ero concentration, determination of the
olite zero recent umprovements in

rim et given case a st 1ent number
i stud pply 1.i time to arra for it. Text-book: Nernst, Theo-
retical Chemistry: Seventh Enghsh Edition,

b72. Radmchermstry and Atom btruct‘ure. This course is given as a
inar in v 5, On ate structure and radiochemistry,
by Rutherford ey, I..m“!m.ur. ete., are read and discussed.

573. Thermodynamics of Chemical Reaction. This cou deals
orimarily with the work obtainable from chemical changes in relation

» equilibrium conditions of such char The subject is presented
rom the free-energy viewpoint. Meth for calculating free-energy
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values from equilibrium data and electromaotive force, and the effect of
temperature on free energy, and therefore on equilibrium. are considere
in detail, The course is conducted as a seminar with definite problems to
serve as a basis for discussion. The |»1'ui,]v"‘ hich frequently necessitate
reference to the chemical literature Ived, are so selected that
the student acquires an insight into ¢ for working out a com-
’r.i‘At“ system of free-ene TEy alues, wm which con be calculated the
equilibrium constants of all chemic

eactions at |‘l|i= rent temperatures
Text-boolk: General Principles of Chemistry, Noyes and Sherriil,

574. Kinetic Theory of Gaseq L\q\nds. and Solids, [n this course
those ideas and theories will | 1ssed which seek to account for the
physical properties of substances from a kinetic point of view. The
methods of mathemati analysis which are particularly .ul.t]-l"' to this
particular field will first be cons 1-!=Tv.], after which the results obtained
by their application to several molecular madels will be examined. Van
der Waal's ideas and his equation, and its later development by Van Faar,
which attempts to account for the propertics of non-perfect gases and the
continuity of the three state f aggregation, will receive detailed attention,
Recent attempts to use an atom model suggested by the work of Bohr and
s will be considered, and a general comparison finally made showing
' well the existing quantitative data can be accounted for by the most
recent develd ‘]mu nts of the kinetic theory.

5756. Industrial Chemi'-;try. In this course the more important
istrial chemical processes, including metallurgy, are studied from the
int of view of lzlllr che I]H"::!Tl‘:l'Ill‘d‘nf“t"lli 1e basis of the process,
ind the plant necessary to carry on these reactions. In this way the
interrelationship of different industrics as l-« raw material, sources of
Eners and \15'1-.‘114 types of Aratus 18 l\Lll)‘\ «d and a gencral

f ext-book:! Thorp, Qutlines of ]Htl'lr\fH{H'

urvey of the field obtained. I
': ‘.1“|'|’\|FJ“-_

576. Chemical Engineering I, In this course are considered the
les on which the more important mechanical operations involved
\ chemical manufacturing industries depend, toge wther with a study
of the i\’H s of =r1|1|1m‘.' nt a\dr lable for such operations, and the kind of

ach is best adapted. The application of these prineiples is
illustrate ':W‘ it !L'. uled discussion in Hu' classroom and by 111" wnluli'm
of typic prob Ar r the subjects considered are furnaces and

1 the flow of at, crushing and grinding, the separation of
solids, extraction, filtration, tallization, distillation, n\.l;wu ation, the
flow of '1 uids, humidification and air dr

676a. Chemical Engineering I.
course 76
577. Chemical Engineering II, The purpose of this course is to

oughly and in detail special phases of chemical engineering,
jon of the course is devoted to a single topic, and each may

== 4L,
) ol IHI W ||\\

A brief course along the lines of

e talien in ‘\“-l]w lently <-ﬂ- the other

577a. Distillation and Evaporatiuﬁ - Design of Apparatus. Discussion

the standard types of stills and evaporators
le in Chemical Engineering 1.

of the design and operation
in more detail than is possil
677b. Drying.
677c. Extraction.
677d. Combustion,
679. Chemical Engineering Laboratory. The major portion of the
laboratory work in Chemical Engineering given at the Institute is obtained
in the School of Chemical Engineering Practice. There are, however, cer-
tain phases of the subject which it 1s desirable to study in the laboratory
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under conditions admitting of variation in control, which cannot be realized
in the plant without interfering with production. The purpose of this
course 18 to furnish laboratory instruction limited to such topics. The
course involves experiments in the flow of gases and liquids, in filtration,
evaporation, drying, combustion and electrie furnace work.

580. Materials of Construction. This course treats of the numlmm-
eal properties and chemical resistance of the commercial materials of con-
struction. Especial attention is given to the study of plastics from the
point of view of the engineer,

681. Applied Thermochemistry. This course presents those phases
of I‘l: rmochemistry and thermodynamics which are of most importance
in the field of chemical engineering.

6582. Plant Design. This course is planned to familiarize the student
with the more important methods of chemical engineering design, to
develop original power in the solution of problems, to give expcrience
in the selection, ¢ 1:115 ism, inte rpre tation, and use of material available in
the literature, m | to emphasize the technique of the laboratory methods
of obtaining neede ‘3 data. Ispecial attention is paid to gr: aphical methods,
The subject matter of 1ht course will vi u\ from year to vear, and will be
selected from any suitable branch of apphed ¢ hen STy,

583. Apphed Chemlcal ThPrmodynachs. This course aims first to
relate the viewpoints of the physical chemist and the mechanical
engineers in their treatment of thermodynamics, and thus give a well
rounded basis for the application of thermodynamics to chemical and
chemical engineering 'mﬂuh :ms. The primary object of the course, however,

to give experience in the use of tocls already :lL‘(]Ln"t 1 in other courses.
A thorough quantitative study is made, therefore, of the equilibrium re-
lationships at different temperatures of a few ind nxm.ﬂl\ important reac-
ns, the data being derived from the ordinary sources * the literature,
¢ bearing of the free-energy concept on various processes and operations
of chemical industry is algo emphasized,

684. Industrial Applications of Chemical Principles. In this course
a few important industrial processes are studied from the standpoint of

ieral chemis Particular attention is directed to determine the
retical maximum efficiency in each case and methods of attaining it,
685. Selected Topics in Industrial Chemistry. Of the courses
grouped under this head six are given each year, each one comprising ten
lectures extending over a period of five week While the whole series
may be taken if desired, the individual courses are not inter-dependent
and it is rather expected that the student will select only two or three.

The method of treatment pursued in this series is to take up each
of the specified industries from a fundamental and more or less historical
paint nT view, By showing the part which various economie, physico-
hemical, and chemical-engineering principles have played in hlm'-lm' each
industry to its present stae of de velopment, it is possible to drive home
the importance of these general prineiples and their method of application,
as well as to give a more lhninn-'il appreciation of the mrllMl\ as a whole
than is possible in the undergraduate course where the main emphasis is
placed on present practice.  An effort is also made to point out the develop-
ments which are now in progress and the direction i which future improve-
nts may be expected. In general, at least one of the ten lectures will

be by a ~imuh st who s actively engaged in the industry under considera-

tion. At the cloge of the course each student will be required to prese nl
a written discussion of some assigned phase of the subject matter considered,
pecial tonies in course H85 are as follows:

[
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686a. Sulphuric Acid.

686b. Glass and Ceramics.

686¢c. Iron and Steel.

686d. Starch and Cellulose.

686e. Petroleum.

b686f. Nitrogen Fixation.

686g. Fuels and Their Distillation.
58bh. Rubber.

686i. Textiles and Dyeing.

686j. Paints, Oils and Varnishes.

686, Problems of the Chemical Engineer. In this descriptive course
are developed the field of activity of the chemicalengineerand the prepara-
tion along both chemical and engineering lines which the practice of the
profession requires.

587. Experimental Problems in Industrial Chemistry. In this course
no attempt is made to prepare a large number of chemical products, on the
one hand, nor to ape factory methods or scale of operations on the other.
The work consists rather in instruction in the evolution of a chemical
process from the idea as formulated in the classroom through the sue-
cessive stages of laboratory development 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 con-
sistent with reasonable accuracy and despateh. In this way the knowledge
necessary to an intelligent opinion as to the commercial practicability of the
process is obtained, and the data required for the design and equipment
of a plant for carrying on the process is accumulated, Each chemical
operation is analytically controlled, rapid methods of the requisite accuracy
being employed.  The physical properties of the solutions, precipitates, and
final products are critically observed and the choice of the apparatus to be
recommended is based upon quantitative experimentation carried out in
the laboratory, TFinally, each student submits a technical report upon the
process and plant, complete with blue prints of the layout and estimate of
IBLS In this report l:sgu.w.iul attention is devoted to the use of clear, con-
glish, and to the general appearance of the finished copy. Questions

, depreciation, interest, and insurance are discussed in the class,
1l so far as is possible are invelved in the students' reports.
588. Economics of Chemical Industries. This course deals with the
conomic factors pesuliar to chemical industry. A study is made of the
better known and more important chemical industrial developments and of
ossible changes in the price of the product due to increasing outlets for
roducts. Graphical studies are made of the relations between price
available market and of the factors which in a given chemical process
the price of the several products.

Research Problems:

590. Inorganic Chemistry.

6591. Organic Chemistry.

592. Physical Chemistry. These courses, 500, 491, 502, include
the solution of problems of the nature of minor researches, in the
respective fields indicated above, which are intended to give the student

opportunity to test his ability to do work of an originel character. In
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connection with this work carefully written reports are required upon
the journal literature relating to the topics in hand, and a formal record
of results obtained in the laboratory must be presented for acceptance.
The problems in inorganic chemistry include also those of analytical
chemistry.

693. 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.,

694, Recent Developments in Chemistry. During the second and
third 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.

696. Thesis. As a part of the requirements for graduation each
student is required to present a written thesis based upon an investigation
carried on under the direction of a member of the instructing staff. So
far as possible, each student is allowed to select the field of chemistry or
chemical engineering in which to carry on his investigation.

696. Thesis Reports. A series of classroom exercises are held at
which students are required to report upon the progress of the investigations
upon which their theses are to be held. These reports are subject to criti-
cism and suggestion from members of the class and of the instructing staff.

697. Thesis Reports and Memoirs. This course consists of a series
of exercises, a part of which are of the same nature as course 506. In addi-
tion, each student is assigned several topics in applied chemistry upon
which memoirs are prepared and presented for discussion before the class
and members of the instructing staff. In these papers the student is
required to present the subjects as completely and eritically as is prac-
ticable, and to supplement them by experiment, drawings, or tahulated
statistics,

698. Research. The research required as a part of the requirements
for any of the advanced degr may be taken in any of the following
divisions of the Department: inorganic, physical, orgenic, 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,

699. Research Conferences. The researches in progress in the
Research Laboratories of (a) inorganie, (b) physical, (¢) organic and (d)
appled chemistry are discussed by those who are at work upon them.

DEPARTMENT OF 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. Co-ordinated 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-




DESCRIPTION OF COURSES 73

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 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.

600. Principles of Electrical Engineering (Electric and Magnetic
Circuits). A course of recitations and problems devote il to fundamental
concepts of electrical engineering and to the laws of the electric and mag-
netic circuits.

601. Principles of Electrical Engineering (Direct-Current Machinery).
A course of recitations and supervised problem work devoted to the prin-
ciples underlying the construction ’mn performance of direct-current
machinery,

602. Principles of Electrical Engineering (Variable and Alternating
Currents). A course of recitations and supervised problem work devoted
to variable and alternating currents.

603. Principles of Electrical Engineering (Alternating-Current Ma-
chinery). 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 distribution of power.

603a. Principles of Electrical Engineering (Alternating-Current
Machinery). A course of recitations and supervised problem worlk, similar
to course 603 and a portion of course 604, but with less attention paid to
details,

604. Principles of Electrical Engineering (Alternating-Current
Machinery). A continuation of course 603, A course of recitations and
supervised problem work devoted to the discussion of the various types of
alternating-current machinery for the generation, transmission and distri-
bution of power and a discussion of transients in transformers and alter-
nators.

604a, Principles of Electrical Engineering (Alternating-Current
Machinery and Electric Transmission). A course of recitations and super-
vised problem work devoted to the continued study of alternating-current
machinery and to problems involved in the electric transmission of energy.

606. 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 induct inn in transmission lines, corona and
corona loss. A brief discussion of the electrical and mechanical calcu-
lations of transmission lines and ;: raphical methods as applied to such
problems is included.

606. Principles of Electrical Engineering (Transmission Problems).
A continuation of course 605. 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,

607. Principles of Electrical Engineering. A course of recitations
and supervised problem work covering the subject matter of courses 600
and 601 with some condensation, Available for college graduates entering
the third year of Course VI, as a substitute for courses 600 and 601,
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620. Electric Transmission Equipment. A course of lectures and
recitations devoted to the llr’k,it{n. construction and characteristics of the
equipment employed in the electrical transmission of energy.

621. 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.

622. Central Stations. A course of lectures dealing with the design,
construction and operation of electric power ge ml.ilmg stations, accom-
panied by relevant problems in engineering economics.

623. 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.

623a. Central Stations. A course of lectures on the design, construc-
tion and operation of electric power generating stations, being a copdensa-
tion of courses 622 and 623.

624. Electric Railways. A course of lectures and recitations relating
to the constriction, equipment and operation of different types of electric
railw, ays, toge ther with related pro blems in power transmission and genera-
tion.

626. Dynamo Design. A course of excreises discussing direct-current
machines and alternating-current transformers. Materials of construction,
methaods of construc li-m and the influence of the various factors in design
on manufacture and operation are considered.

626. Dynamo Design. A course of exercises forming a continuation
of course 625, treating of alternating-current machines,

627. Illumination. A course of lectures and laboratory exercises.
The lectures are devoted to a discussion of the production, measurement
and utilization of light. In the laboratory the student gains experience
in t yse of the ordinary apparatus designed for monochromatic and
heterochromatic photometry.

628. Telegraph and Telephone Engineering. This course deals with
the main systems of electrical telegraphy and telephony (using wires and
wireless) in practical use with reference to the principles and modes of
ypplication.  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.

629. Storage Batteries. A course dealing with the theory, construe-
tion, care and application of storage patteries, Ten lectures, accompanied
laboratory work, To be given in one term of fourth year if applied
by six or more students.

638. Electric Wiring and Lighting of Buildings. A ccurse of lectures
on the design of electric wiring and lighting systems for buildings.

640. Elements of Electrical Engmeenng A course of lectures and
recitations in which are considered the fundamental principles of the
generation, distribution and utilization of electric power with direct and
alternating currents,

641. Elements of Electrical Engineering. A course of lectures and
recitations in which are considered the fundamental principles of the
generation, distribution and utilization of electric power with direcy current.

642, Elements of Electrical Engineering. A course of lectures and

ccitations in which m considered the fundamental principles of the genera-
tion, distribution and utilization of electric power with alternating current.

644. Electric Transmission and Disiribution of Energy A course
devoted to an analysis of the electric circuit and the problems of electrie
transmission and distribution of energy.

101
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846. Alternating Currents and Alternating-Current Machinery. A
course devoted to the principles of alternating currents and alternating-
current machinery.

646, Alternating-Current Machinery and Its Applications. A con-
tinuation of course 645. A course devoted to the principles and perform-
ance of alternating machinery with special reference to mechanical and
naval problems.

660. Electrical Engineering Seminar. A series of conferences of the
instructing staff and all men pursuing graduate work in the branches relat-
ing to clectrical engineering, for the purpose of reviewing problems of timely
interest in electrical engineering.  Continued through the year.

6561. Alternating Currents. A graduate course concerned chiefly with
the transmission of power by alternating currents and its utilization.
Solutions of special problems and the performance of laboratory (‘.\:{)uri'
mients form an important part of the work. The transmission of telephone
currents along conducting lines is also discussed in its relation to the
general problem of long-distance alternating-current transmission of
power, In the whole course there are approximately fifteen laboratory
exercises,

662. Alternating-Current Machinery. A graduate course of lectures
and conferences dealing with the advanced analysis of the theory and per-
formance of alternating-current machinery.

653. 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.

654. Power Stations and Distribution Systems. A graduate course
sting of the examination of a project reli ving to the generation and
ration of a report dealing

cons
distribution of the electric power and the prep:
with the preliminary design and estimate of cost.

866. Electric Railways. A graduate course of lectures and pre blems
on the application of electricity to the propulsion of railway trains. Special
attention is paid to the predetermination of size of equipment and energy
requirements, the relative advantage of steam and electricity for propul-
sion, the various systems of electric traction, and to the making of estimates
of the cost of construction and operation.

666. Electrical Communication of Intelligence. A graduate course
on the theory of telegraphy and telephony by wires and radio communica-
tions, including the problems of wave transmission of sinusoidal and non-
sinusoidal impulses and trains, line loading, repeating vacuum tube effects
and radio transmission, Labaratory work will be associated with the
lectures.

670, 671a, b, 672a, b, 673a, b, 674b. Electrical Engineering Labora-
tory. A course devoted to study of technical electrical measurements and
dynamo electric machinery. For purposes of administration, the work is
l1 into two parts. (a) Technical Electrical Measurements.— The
work in technical electrical measurements consists of six exercises in the first
term of the third year, five in the second term of the third year, five in the
third term of the third year and three in the first term of the fourth year.
Particular attention is 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
subicet of technical electrical measurements is discussed. (b) Dynamo
Electric Machinery.— The work in dynamo electric machinery consists of
five exercises in the second term of the third year, five in the third term of
the third year, seven in the first term of the fourth year, and ten in the
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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 laboratory.

675, 676, 677, 678, Electrical Engineering Laboratory. The subject
matter is abbreviated from that of coutrse 670-674,

680. a, b. Electrical Engineering Laboratory. This course 1s
intended for those students who desire to do more than the regularly
required amount of undergraduate work in the Electrical Engineering
Laboratory, The experiments are arrgnged to suit the requirements of the
individual student.

681, 682, 683, and 684. Electrical Engineering Laboratory. A course
of I.dm-.luvt\ exercises devoted to the study of technical electrical measure-
ments and dynamo electric machinery. The subject matter is similar to
that in courses 670-674.

686. Electrical Engineering Laboratory. A\ course of ten exercises
designed to familiarize students with the elements of technical electric
meas r;'e-;.-u-nls and with the characteristics and operation of the ordinary
types of electrical machinery.

686. Electrical Engineering Laboratory, A course of seven labora-
tory exercises in subject matter similar to that of course 685,

687. 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.

689. Technical Electrical Measurements, Elementary A course of
five laboratory exercises devoted to the study and testing of commercial
electrical measuring instruments,

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

696. Electrical Testing (Advanced.) Anadvancedlaboratory course
intended as an introduction to more elaborate work of special investi-
gation. Each student is assigned a particular problem and is ex-

pected to work out carefully the experimental process involved so that a
just estimate of the value may be reached. To facilitate this work, a very
complete collection of instruments and standards has been provided.

696, Electrical Engineering Laboratory FAdvanced‘;. The work
of this course is specially arranged for each student, and deals particularly

with the more advanced problems of alternating currents and alternating-
current machinery.

DEPARTMENT OF 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, third term, courses
in general biology, including botany and zoology, are given, w hllc in the
third and fourth years instruction in professional suhjects is provided,
chiefly for students of Biology and Public Health, Chemistry, &-amtar)
Engineering, Geology, an. Seneral Engineering, — as is described in detail
below. The subjects fall somewhat naturally into three groups: first, the
general biological, including the fundamental courses in biology, botany,
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zovlogy, anatomy and physiology; second, the bacteriological group,
including general bad le':r-Erw\ kmul its professional and technical apph-
cationsin the laboratory; third, the public .‘u.z[!h“rnu]- in which broad appli-
cations to community life and public and social welfare are considered.
The whole aim of l 1€ instruction m the lower years is to give a solid founda-
tion; in later years, to develop professional attainment.

701. General Biology. This course is an mtroduction to the study
of living things. It consists essc Iy of a general discussion of the fun-
nental 5 and principles common to all the biclogical sciences, illus-
and made real by careful laboratory examination of se Jected and
lants and an%nnl.\. The first part of the course is elementary
ratory in character and aim, and is followed by a broad survey
elds of zoology and Botany ‘Text-hooks: General Biology by
od Wilson: Hertwig's Manual of Zoology by Kingsley; Text-book
of Lotany Coulter, Burnes and Cowles, Volume 1.

702, Elements of Biology. This is a brie f.r course of the same
ey as course 701, designed to furnish an introduction to the study
Ags 1Y SO [ar as lht S0 are Ol espe ial interest to students in
mitary Engineering and Geology. This course is a prereq-
erhénts of Bacteriol gy 731 and for Microscopy of Drinking

ch

of living

wers 706
708. Theoratical Biology. lh. S
Biology of lectures and recitations gned to acquaint the student with
the principal "nu iries and hypoth which have playved an important
part in the development of biological science ‘un] ]lutiuzldrlv of those
i » more fruitful research wi rl: the present day. The
hlems discussed ar heredity, mmlphnguu,' s and immu-
57 I reading assigned. Text-hook:Genetics and Eungenics by Castle.
704. Genetics. A course of lectures gned reading and laboratory
xperiments in plant and animal breeding,
706 M]croﬁcopy of Drinking Water The aim of this course is to
f ind Im wiedge of the organisms most important in the develop-
and odors in water supplies. The treatment of water by
| aeration, ¢ 1‘ : lso discussed. Methods of microscopical
ation are taught and practical laboratery work is required. Text-
¢ The Microscopy of Drinking Water by Whipple.
707. Parasitology. A course on invertebrate zoology with special
narasitic forms and their relation to disease in man and
animals. Lectures with demonstrations.. Text-boole:
{, C. Chandler, Animal Parasites and Human Disease. Wiley, 1918,
710. Ana tomy and Histology. A course on lh: comparative anatomy
qnl ¢ man, together with the development of the body

s an advanced course in General

opical an: xtnlm of each of the principal organs. An impor-
is practice n ¢ nﬂ.[\m'ln;\ln.l] and histological tec iillil]llr Each
1 series of preparations for his own use, This course affords

for 1'::. subsequent study of human anatomy, phy siology,
el ygiene and public health. Text-books: Wilder, History of the
Human Body; fumrx’e\ Guides lo Dn\emmr the Dogfish; Bigelow,
Directions for Dissection af the Cat; Lewis & Slm’u, Text-book of Histology;
Harman, Laboratory Qutlines for .L.mbr\'m’ns“v

716. Anthropology. This course is a general survey of the field of
anthropology in which man i lu<l|wl from various standpoints, such as
zoology, archaeology and ethnology

720, General Physmlogy Hn% is a course dealing with the general
principles of the physiology of protoplasms, with special emphasis upon
cellular physiology.
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722. Personal Hygiene I. This course deals with an extended
consideration of personal health and disease, their conditions and causes,
such as the regulation of the body temperature, the sources and remedies
of discomfort in private rooms and public halls, due to overheating, over-
erowding, and the like, together with such topics as exercise, work, play,
oral hvgiene, hygiene of clothing, of the feet, of the alimentary canal,
mental hygiene, etc.,

729. General Biology and Bacteriology. An elementary course deal-
ing with the fundamental principles of biology, the behavior of living
matter, growth, ete., and the general relation of micro-organisms to chemi-
cal changes such as fermentation, putrefaction and disease. Text-books:
Sedgwick and Wilson, General Biology; Jordan, General Bacteriology.

730. Bacteriology. A fundamental course in the biology of the
bacteria, with thorough study of selected types. The latter part of the
course is devoted to the special study of the bacteriology of water, sewage,
air and foods, and includes a large amount of laboratory work on the prac-
tical examination of waters, sewage and sewage effluents, special emphasis
is placed on the proper interpretation of results. The third term is largely
given to the bacteriological examination of air, milks, dairy products, eggs,
ovsters, meats and food preparations, Stress is laid on methods for the
detection and estimation of intestinal, fermentative, putrefactive and
pathogenic types of bacteria, and on care and accuracy in interpretation of
results. Text-books: Jordan, General Bacteriology, Saunders, 1919; Prascott
and Winslow, Bacteriology of Waler and Sewage, Wiley, 1915.. Tanner,
Bacteriology and Mycology of Foods, Wiley, 1919,

731. Elements of Bacteriology. ‘I'his course for students in sanitary
engineering presents the general structure, behavior and distribution of
bacteria, and their relation to disease, as well as the essentials of bac-
teriological technique. Tt is a prerequisite for bacteriology of water and
sewage. Text-book: Jordan, General Bacteriology, Saunders, 1919,

732. 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. Text-book:
Prescott and Winslow, Elements of Water; Bacteriology, Wiley, 1915,

736. Industrial Microbiology. Conferences, lectures and detailed
laboratory experimentation in the field of the most important fermentation
industrics, food preparations, and the industrial and economie applications
of Microbiology in agriculture and the manufacture of bio-chemical prep-
arations, Industrial alcohal, vinegar, and the leather and food industries
are especially considered. A portion of the course is devoted to the study
of enzymes and their technical applications. Problems of contemporary
intercst, to the solution of which the student must apply the data of
chemistry, bacteriology and zymology are assigned, and the form and
manner of presentation of reports is given special attention. Text-book:
Warshall, Microbiology, Blakiston, 1919. Numerous other books for
ollateral reading.

738. Public Health Laboratory Methods. In this course the practical
methods in use in state and municipal bacteriological laboratories are
dered. Training is given in the cultural diagnosis of diphtheria, exam-
ination of cimens for tuberculosis, the Widal reaction in typhaoid fever,
the microscopical diagnosis of malaria, the complement fixation test, ete.

760. Biology of Infectious Diseases. This course deals with the
fundamental biological facts of infection, resistance and immunity. The
biological characteristics of infectious diseases of special interest to the

anitarian, are considered in detail,
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763. Industrial Hygiene and Sanitation. The various prejudicial
effects of factory life upon health, including occupational accident, industrial
poisoning and the effects of defective ventilation and of dusty trades upon
the prevalence of tuberculosis and other diseases. The principles are dis-
cussed along which these dangers can be minimized under existing conditions
of American factory life, Special attention is given to the problems of
health administration in industry. Text-book: The Modern Faclory,
Price

764. Problems and Practice in Public Health. This course consists
of lectures and discussions on the causes, history, investigation and control
of epidemics caused by polluted water, milk, foods, ete. The aim of the
course i¢ to enable the student to prepare himself for the interpretation
of corresponding problems arising in actual practice.

766. Sanitary Science and Public Health. This course consists of
lectures (illustrated) on health and disease, parasitism, toxins and anti-
toxins, resistance and immunity, vaccination, epidemology, preventive
sanitation and preventive hygiene.

768. Vital Statistics. This course consists of lectures, discussions
and problems by which the student acquires a working knowledge of
statistical methods, collection of statistics, consideration of errors, and the
preparation and graphic representation and critical analysis of morbidity
and mortality rates.

764. Municipal Sanitation. This course consists of lectures and
problems dealing with the general principles of sanitation as applied to the
community, and including housing, street cleaning, waste disposal, water
supply and sewerage, sewage disposal, etc.

780. Biological Colloquium, A semi-weekly meeting of the officers
and fourth year and graduate students. Fach one presents from time to
time reports of his own investigations or dig of current scientific
literature, and receives friendly criticism as to his conclusions or his manner
of presentation or both.

DEPARTMENT OF PHYSICS

(Including Electrochemical Engineering and Aeronautical Engineering)

The position of Physics in science and engineering is so fundamental
that it 151 rative to offer a course in Physies, both theoretical and indus-
trial. wherein the instruction shall be so organized as to carry the study
of 1 basic sciences, mathematics, physics, and chemistry, through the
Junior and into the Senior year. The student thus equipped 15 fitted to
apply his knowledge in a broad way to existing industries or to conduct
entific investigations for the industry of the future and for science itself.
A considerable part of the senior year's work 1s left elective so that the
student may be free to follow his own bent.

Option |, 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 ecapable 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 engineering
worl is offered in the Senior year, in part at the expense of continued work

in science.

Option 2. Theoretical Physics. Our higher institutions of learning,
United States Government, and the Gen-
research laboratories where the pure

business concerns like the
tric Company, maintain
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scientist shall carry on investigations for the future in addition to th(-
present. To fit students for these activities the option in theoretical physics
continues the worlk in pure physics to the end of the Senior year mm ad 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
1 by the selection of the applicants of highest grade,
trochemical Engineering. The Course in I lectroche mical Engi-
neering aims to provide a fundamental training in the Principles of Elec-
trical Engineering together with a broad knowledge of Chemistry, upon
which as a foundation the more specialized work of theoretical and applied
Electrochemis based, The demand for men with a training along the
above lines 15 steadily increasing as electrochemical and electric furnace
operations become more and more general. The large Industrial Research
ratories also offer excellent opportunities for Electrochemical Engineers
The instruction in Electrochemstry extends throughout the third and
fourth years. A large amount of time is devoted to laboratory work for

hich purpose two laboratories shed in connection with the Rogers
ahoratory of Physics, ¢ been especially equipped for carrying outall
tvpes of electrochemical and eleetric 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 Dej ments of Electrical Engineering, Chemical Engineering and
Metally !

800a, 80la. Physics. Statics, kinetics, sound and light.

801lc. General Physics. Light, heat and electricity.

802a, 808a. Physics. Electricity, magnetism, electromagnetism
and heat.

804. Precision of Measurements and Laboratory. 7This course is
given for students from other colleges, who have inadequately covered the
vork in precision of measurements and laboratory as given in courses 800a,
8014, 802a, S03a

806. Color and Acoustics, This course, consisting of one lecture
per week, 15 given, especially for students of architecture.

807. Meteorology. This course 1¢ a general descriptive account of
atmospherie conditions.

808. Descriptive Astronomy. This course is a genecral yunt of
the facts and theories relative to the solar system and sideral universe

809. Physical Instruments. This course offers training in the con-
struction of physical apparatus.

810. Physical Literature. This course gives practice in reading
s in French or German.

811. Heat Measurements. This course consists of the theory and
practice of heat measurements, particularly for industrial problems.

‘ 812. Heat Measurements, This course is an abbreviation of course
811,

813. Heat Measurements. This course consists of selected experi-
ments giver to students in Courses [1, X, X1V as a part of various engineer-
Ing courses.

814, Heat Measurements II. This course is given in continuation
of courses 811 or 812,

816. Photography. This course offers laboratory practice in photo-
graphic manipulations. The lecture open to all students interested.

labo

ohys

g
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817. Geometrical Optics. This course deals with the theory of
mirrors, prisms, and lenses, the design of lenses and the study of optical
app aratus. The lecture is open to all students interested.

818. Physical Optics. This course consists of general work in the
wave-theory of light, diffraction, reflection and refraction, dispersion and
polarization.

820. Electricity. This course takes up modern atomic views of
electricity, the electron, photoelectric effect, radio-activity and discharge
in gases.

8238. Theoretical Physics, Mechanics, electricity, electromagnetic
theory, light and heat.

824. Aecronautical Instruments. This course includes the theory,
design and instruction of instruments, and practical navigation.

'826. Aeronautics II. This course offers selected advance topics in
ontinuation of course N41,

827. Electrodynamics. This course deals with the solution of prob-
lems in Jean's Electricity and Magnetism.

828. Electromagnetic Theory This course is given in continuation
of courses 820 and 823, a study of recent developments. (Not offered in

I. PI‘ l

829, Applied Electromagnetism. This course is chiefly a study of the
work of Cliver Heavinside. (Not offered in 1920-21).

830. Constitution of Matter. This course consists of conferences and
gned reading.

834. Mtcroscm;e Theory and Photomlcrngraphy This course deals
vith the theory of the microscope with laboratory work in photomicrog-
raphy and in the use of the ultra-violet miscroscope.

836. Optical Measurements. This course covers photometry,
pectrophotometry, spectroscopy, ete. Short investigations with pre-
1sion apparatus, in which the student is thrown on his own resources, are

839. Kinetic Theory and Correlation. In this course the kinetic
heory of gases in the second term is followed by a term on the theory of
rrelation and a general discussion of statistical methods in science,

860. Airplane Design. ‘This course consists of the theory of the
hods of designing an airplane and its parts, with computations of
strength. The student designs an airplane for a spm:if‘u‘d use.

861. Airship Design. ‘This course consists of the theory of methods
f designing an airship and its parts, with computations of strength. The

tudent de signs an airship of specified type.

862. Aerial Propellers. This course discusses the theory of aerial
propellers with experiments.

863. Aernnautlcai Laboratory. This course offers training in the use
vind tunnels, especially as applied to problems of airplane and airship
lesign For other acronautical courses see courses 807, 824, 826, M41.)
Research Courses. In these courses the students work individually,

mount of ""'-"]« in each term 1s optional jointly with the student

870. Research in Mathematical Physics.
871. Research in Electrochemistry.

872. Research in Industrial Physics.

873. Photographic and Optical Research.

874. Research in Illumination.

876. Research in Applied Electrochemistry.
876. Research in Electricity and Magnetism.
877. Thermal Research.
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878. Aeronautical Research.,

879. Properties of Matter (Research).

880. Principles of Electrochemistry. In this course the funda-
mental principles of physies and chemistry underlying electrochemical
phenomena are discussed from the standpoint of thermodynamics and
leinetics. ‘The work of the first two terms consists of lectures, recitations
and problems. In the third term classroom work is accompanied by experi-
ments illustrating such matters as the electrical conductivity: of solution,
transference and electrolysis.

881. Principles of Electrochemistry. This course is intended for
those students who do not expect to continue the study of electrochemistry
beyond one year, ‘The work of course 880, first and second term, is com-
pleted by a discussion of those phases of electrochemistry not previously
treated.

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 refiming of metals, and the
energy relations underlying the mutual transformations of chemical and
eleetrical energy.

885. Applied Elcctrochemistry. In this course the work of the second
m is devoted to a consideration of the industrial applications of clectro-
try, The subjects diseussed include the theory and construction
rent types of electric furnaces, electro-metallurgical processes,
ulators and primary batteries, and the electrolytic production of
compounds. The work of the third term consists in working
details of desien of an electrochemical plant for some specific

coss.
886. Electrochemical Laboratory. s course is carried on in con-
sunction with cotrse 882,  The work is strictly quantitative and includes
measurements of cleetrical conductance, single potentials, decomposition

"o tages, polamzation, and practic in electro-analysis,
luhoratory course will be limited to the capacity of the

labhoratory

887.  Applied Electrochemical Laboratory. This course affords prac-
tice in the construction and use of various types of electric furnace together
ut,  Are, resistance, and induction types
-« nrovided The nroduction of steel, ferrosilicon, carbide,
ndum, aluminum and calcium ale among the processes studied.
cv tests on storage cells and on technical processes involving
ddation and reduction are also included, e. g., the production

ov tests on their oty

nf caustie, mements; cL

889. Electric Furnaces. This course is intended for fourth year and
praduate students who desire to optain some acquaintance with electric
furnace cperation, without having*had any previous training in applied
electrochemistry. The course consi of descriptive lectures on electric
tion accompanied by a seleeted number of laboratory exercises
crih ider SST

890. Elements of Electrochemistry. "This course deals with the

fundamental principles of electrochemistry and their industrial applica-
i or students who desire a general survey of this subject but who have
1 no previous preparation in physical chemistry. Opportunity is offered
to ohserve the eleetric furnace operations in the laboratory.

803. Colloquium. In this course students present before the class
for diseussion, reviews of current articles on electrochemistry appearing
in the English and foreign jonrnals, and memoirs on assigned topics.




DESCRIPTION OF COURSES 83

898. Glass Blowing. In this course students are taught how to
manipulate glass and make such simple apparatus, clectrodes, ete,, as are
likely to be needed in electrochemical research, It is given by special
arrangement during any term.

DEPARTMENT OF GEOLOGY AND GEOLOGICAL ENGINEERING

The Department of Geology and Geological Engineering offers courses
which lead to the degree of Bachelor of Science in Geology, and after
graduate studies to the degrees of Master of Science and Doctor of Seience.

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 mgher degrees necessary for such work,

The subjects in Course X1I, during the first and second years, do not
differ greatly from those arranged for Mining Engineering (Course I11),
bt in the third and fourth vears the studies diverge. Mineralogy, petrog-
raphy, geology in all its branches, including physiography, geological
surveving and economic geology, are included in the currienlum, In view
he growing importance of the geology of coal and petroleum special
., courses are established for this branch of the science, The exami-
valuation of ore deposits 18 also emphasized.

Ample proy s made for graduate studies for the candidates desir-
ing to obtain the it degrees and for special students. The subjects
for this advanced work include microscopic analysis, mineralogy and
crystallograpl chemical mineralogy, advanced petrography, advanced
nomi , geology of America and Europe, geology of igneous
rocks, paleontology and organic evolution.

A beneficial co-operation 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
Among such Harvard courses open
anced students are geometrical crystalle y, geology of igneous
hysiography and climatology offered respectively by Professors
Palache, Reginald A. Daly, Wallace W. Atwood and R, DeC.

nation, sampl

| 11C

(
“ ard,

The courses offered in this Department to students of other branches
of engineering may be divided in four sections.

1. Students in Course 11T (Mining Engineering), Options 1 and 3,
wre instructed in mineralogy, petrology, geology (dynamie, structural
and historical), geological surveying and economic geology. Students
in Option 2 receive instruction in mineralogy.

9. Students in Courses I and XI (Civil and Sanitary Engineering) take
mic and stratigraphic geology and field geology,

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

4, Students in all departments expect I, III, and XTI may select,
imong their general studies, a course in general geology, comprising

dyn
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two terms. Among the general studies is also comprised a course in organic
evolution.

1201. Mineralogy and Petrology. This course consists principally
of a laboratory study of the metallic minerals and their determination.
Text-bock: The Study of Minerals, Rogers; Manual of Determinative Min-
eralogy, Warren.

1202. Mineralogy and Petrology. This course is a continuation of
course 1201, taking up the study and determination of the non-metallic
minerals, and during the last half, the study of the common rocks, Text-
book: The Study of 'l[mmmx Rogers; Rocks and Rock Minerals, Perison.

1203. Mineralogy. This consists principally of a laboratory study
of the important minerals and their determination, but includes the
elements of crystallography. Text-book: The Study of Minerals, Rogers.

1214, Mineralogy and Petrography. This course is concerned chicfly
with the microscopic study of minerals and rocks. Text-book: Minerals
in Rock-Section, Luquer.

1216, Petrography. This course consists of the microscopie study of
minerals and rocks with particular emphasis on the systematic description
and classification of rocks. Text-books: Petrographic Methods, Weinschenk,
Clark; Peirology for Students, Hurker.

1216, Petrography (Advanced). This course consists of the study
of selected suites of rocks, n.uhnn of ])DlIE)"i 11 hic 'lllt'rahlrt‘, and the
preparation of a written report on at least one <,11IUS of rocks,

1217. Chemical Mineralogy and Petrology. This course consists of
a ‘--nm‘u wtion of the 1»]1\ sico-chemical aspects of various mineralogical
and petrolog ric problems, The work takes the form of a seminar and con-
siderable -ml.‘ulc 1‘u;u1'm;_;‘ is required. It may be given only in alternate
years.
1219. Crystallography. This course consists of abrief treatment of
the elements of geometrical crystallography and the salient features of
physical and chemiecal erystallography. This is given as a part of course

1220 Physical and Chemical Crystallography. This course is con-
ed as a seminar supplemented 1\\ laboratory work., It may be given

nly in alternate years, ond treats of the various physical properties of
crvstals and their measurement, of cryvstal structure, and of the growth and
solution of crystals,

1221. Microscopic Analysis. This course deals principally with the
applici |i!nn of the :r.].‘ri,-ip-- mic roscope to the determination of crystalline
materials. The mn. devoted to laboratory mayv be extended if desired.

1230. Geology. (Dynamicall, A consideration of the forces which
have molded the earth to its present form and which are now constantly
modifyingit. Text-book:Geology, Physical and Hist orical, Cleland.

1230a. Geology. This course is similar to course 1230. Text-hook:
Geology, Physical and Historical, Cleland.,

1230b. Geology. T similar to course 1230, but with
areater emphasis upon the evolution of the earth and upon the origin of the
forces affecting it

1231. Geology. (Structural and Historical). A study of the struc-
ture of the earth and the history of its changing continents, and ocean
hasing and its evolving life forms. Text-book: Geology, Physical and
Historical, Cleland.

1231a. Geology. This course is similar to course 1231, except that
one hour each week 1s devoted to a Lll)r-m tory study of the common rocks,

1231b. Geology. This course is s iilar to course 1231, but with
greater emphasis upon the evolution of earth structures and life forms,

course 1
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1232. Geology. A course tik‘ﬁl‘_u]l( d to teach the I.ll'ilh'i] les of ¢ (,r]\)git,‘zll
observation in the field, and the interpretation of geologic maps.

1232a. Geology. This course is similar to course 1231,

1233. Geology, Field. This course is designed to give the student
practical methods of geologic mapping in the field.

1234. Geological Surveying. In this course the student malkes a
detailed examination of two areas, one illustrating igneous rocks and the
other, folded sedimentary rocks. A written report stating the results of
the field work, is required in each case.

1234a. Geological Surveying. Similar in plan to course 1234, but
more extensive.

1235. Geological Surveying (Advanced). A rescarch course in the
ficld investigation of assigned geologic problems.

1240. Geology, Economic. A course of lectures presenting the prin-
ciples, oceurrence and origin of metallic and non-metallic mineral deposits,
Text-boolk: Mineral Deposits, Lindgren.

1241. Geology, Economic. A laboratory course consisting of the

¥

determination and description of complex ores and altered rocks with and
witnout the aid of the microscope.

1%42. Geology, Applied Economic. A course describing methods of
examination and valuation of ore deposits and placers.

1243. Geology, Economic (Advanced). Laboratory study of speci-
mens or suites of specimens from mineral deposits; metallographic and
aphic worle; discussion of special topics; graphic problems; history
of science of mineral ‘i'-'l." sits.

1244. Geology of Coal and Petroleum. A course which presents in
detail the geological relations of deposits of oils and fuels.

1246. Geology of Clay, Cement and Building Stones. Description
of oceurrence, qualities and testing of building materials,

1246. Geology of Soils and Soil Examination. An account of the
origin, constitution and examination of soiis, methods of soil mapping.

1247, Engineering Geology. This course considers the relations of
geologic processes and structures to engineering operations.

1260. Geology, Historical. An extension of course 1231, including
a study of the more common fossils, Text-hook: Hislorical Geology,
Schuchert.

1261. Paleontology. A course designed to give a knowledge of the
past life of the carth through a comparison with living plants and animals,

1261a. Paleontology. Similar to course 1251, but more extended.
Text-book: An Introduction to the Study of Fossils, Shimer.

1262. Paleontology (Advanced). This course consists largely of
laboratory work and assigned reading upon some aspect of index fossils,
stratigraphy or evolution of fossil or living forms,

1263. Index Fossils. A course in the determination of the geologic
age of rock formations through a study of their included organic remains,
Text-book: North American Index Fossils, Grabau and Shimer,

1264, Organic Evolution. A study of the evolution of life throughout
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. Text-book: Organic Evolution, Lull,

1266. Organic Evolution (Advanced). A course of reading and
discussion upon various phases of organic evolution.

1260. Physiography. A study of the characteristics and development
of land forms and the methods of interpretation of topographic maps,
I'ext-book: College Phystography, Tarr,

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

" 1262. Geological Seminar. A course of reading and reports based
upon various phases of geologic literature,

1263. Geology of North America. A course on the physiography,
stratigraphy, igneous bodies and general geologic structures of North
America.

1264, Geology of Europe. A course similar in plan to course 1263 but
dealing with the continent of Europe.

DEPARTMENT OF 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 1s given in the form of lectures and
recitations, and drawing and computation, during the second, third and
fourth years of the course.

The advantageous location of the Institute at an important seaport
enables students to sec ship and engine-construction (including marine
steam turbines) at the Navy Yard, at several local ship and engine-works,
and to visit ships of all types. This location has made 1t possible to arrange
for power and speed trials and progressive speed trials of ships, including
turbine steamers; experiments to determine the turning moments of
rudders: and tests on the economy of boilers and engines.

1301. Naval Architecture. This course covers the general theory of
naval architeeture, including displacement and stability of ships, flooding
compartments, grounding, docking, and launching. Theory of waves and
rolling of ships and methods of controlling rolling.  Text-book: Naval
Architecture, Peabody.

1302. Naval Architecture. This course covers resistance and
propulsion of ships by paddle wheels, propellers and sails; method of
making power and speed trials. Strength of ships, structural and local.
Text-hook- Naval Architecture, Peabody.

1311. Theory of Warship Design. This course begins with an histori-
cal account and a discussion of the development of modern warships. It
includes: preliminary design, comprising determination of the principal ele-
ments of design, construction of lines, stability, distribution of weights,
weight caleulation, and watertight subdivision; structural design of war-
ships, compiising materials used in hull construction, strength calculations
general and local, riveted joints, and main structural features. Text-books:
Vodern History of Warships, Hovgaard, Spo, London., Structurat Design
of Warships, Hovgaard, Spon, London; Speed and Power of Ships, D. W.
Tavler, Wiley, N. Y,

1312. Theory of Warship Design. This course includes: preliminary
design and installation of boilers, engines, and propellers, as far as this
work concerns the naval architect; coaling and coal storage; liquid fuel:
rudders and steering gear: drainage; ventilation, and heating of warships:
anchors and anchor gear; towing and warping: hoats and boat handling
appliances: artillery and its installation; stresses in gun turrets; ammuni-
tion and its stowage and transport on hoard ships; torpedo installations:
protection against artillery and submasine attack; conning towers,

1314, 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 const ruction,
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1316. 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 material; the sequence of worly; recording of wages: materials and
costs, also methods of estimating costs for tendering.

1321. Warship Design. In thig course the first term and about one-
half of the second term are occupied by design work of a general and intro-
ductory nature. After that the students commence to prepare @ pres
liminary design of a waship.

13922, Warship Design. This course is a continuation of the design
of a ‘.\;1T':~\Iip.

1326. Shipyard Visits. This course consists of visits to navy yards,
private shipyards, and other plants, where materials and machinery
used in the construction of warships are manufactured for the purpose of
observing methods of work, lay-out, of plant, and operation of machinery.

1331. 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
r"tllp_\':lrwi:-.

1332. Ship Construction. This course deals with the construction
of ships in detail with special reference to the requirements of Registration
Societies.

1333. Ship Construction. This course 1s a continuation of 1332,

1341, Ship Drawing. This course gives instruction in drawing and
fairing ships lines, and in the use of instruments.

1342. Ship Drawing. This course gives instruction in drawing lines
for definite displacement and longitudinal center of buoyancy, midship
soction with scantlings, caleulations for displacement, center of buoyaney,
metercenters, ele.

1343. Ship Drawing. In this course the design of a ship is carried to
completion, with caleulations of ste ility, weight, trim, strength, ete.
General and special plans of details are required, also model making and

lining off.

1361. Marine Engineering, This course describes marine engines
and discusses methods of proportioning marine engines and determining
strosees in them: and also the vibration of ships and balancing engines,
Pext-book, Computations for Marine Engineers

1362. Marine Engine Design. This course deals with the computa-
- and drawings for a marine engine. Text-book: Manual of Marine

E1on 1 S
Engineering: Seaton and Roundthwail.

13563. Marine Engineering. This course is similar to course 1351
excent that it deals with naval engines, Text-book: Calewlations for
Muarine Fngines; Peabody
1366. Marine Engine Design. This course is similar to course 1352
i that it applies to naval engines. Tzxt-hook: Muarine Engines,

Peabody.

1380. Marine Steam Turbines. This course gives deseriptions and
1L ecially as applied to marine

hods ot com 1 steam turbmes, es

Steam Turbines;

eabody,

PROFESSIONAL SUMMER SCHOOLS

o being the students into closer relations with the practical side of
fessions, professional summer schools are held in the Departments
gineering, Mining Engineering and Metallurgy, Chemistry, and
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Geology. The students, accompanied by instructors, give their time to
eld-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 tor the making of railroad location surveys.
Gardner's Lake is specially favorable for carrying on the field-work neces-
sary to aydrographic surveying. The Machias and East Machias Rivers
are available for steam 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 principal structure con-
sists of a central administration building, connected by covered passage-
ways with two other buildings, The central building contains classrooms,
offices, a few sleeping rooms, postoffice and store, and a general reading and
assembly room. On either side of the central building are one-story wings,
one of which contains a drafting-room furnishing accommodations for
seventy-two students, and the other a dining-room with seating space for
one hundred and sixty-eight, kitchen, lavatory and other necéssary service
rooms. sSleeping accommodations for members of the instructing staff
and one hundred and twenty students are provided by tents with raised
wooden floors, each tent furmshed with cots and other necessary furniture.
In addition to the tents,a wooden barracks building furnishes sleep-
ing accommodations for sixty students and also contains one class-
room. 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, III, options
1, 3, XI, XII, 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 prepara-
tion may be admitted by petition,

No additional charge for tuition is made to Institute students.
Others, not connected with the Institute, may be admitted with the
approval of the Faculty upon payment of a tuition fee of $50 which will be
remitted in case of later registration as Institute students and payment of
full tuition for two years. 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 100a during the two
weeks immediately following their second year. The instruction is given
in Boston and vicinity., No fee is charged for regularly enrolled Institute
students,

OPTIONS IN GENERAL STUDIES

All students in the regular professional courses of the Institute, except
Courses IV, X and XV, are required to take four terms' work in general
studies. The general study courses are non-technical in character and are
intended to broaden the student's education by introducing him to some
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field or fields of thought and knowledge outside of his chosen professional
line of work,

Exceptions are made of the courses mentioned above for the reason
that there are included in their prescribed schedule subjects sufficiently
non-technical in character to fulfill wholly or in part the purpese of the
general study courses. College graduates or others who have taken else-
where a satisfactory equivalent of liberal studies may he excused from
further requirements in general studies,

The particular terms in which these courses are to be taken are indi-
cated in each course schedule,

The [ollowing list gives the general study courses for the year 1920-21,
This list may be changed or extended from year to year.

First Term Second Term Third Term

In Literature and History
Contemporary Literature Contemporary Liter- Shakespeare E53

LH1. ature Eb2.
Literature and Science Informal Public Lincoln and the Period
1254 Speaking: Commit- of the Civil War. H51,

tee Reports and

Discussion. Eb5.

Foreign Literature Foreign Literature Foreign Literature
French L72, L73. French L72, 1.73. French 172, L73.
German L32-147, Grerman L32-147. German L32-147.

History of Science 761 History of Science 761

Economics and Business Subjects

Political and Social The Human TFactor Engineering Publicity
Problems Ec. 47 in Business E56. E57.
Banking and Finance Business and Patent
e, 36. Law Ec. 62.
Science

Dynamic Geology 1230b Structural and His-  Organic Evolution 1254
torical Geology 1231
Descriptive Astron-  Sanitary Science and
omy 808, Public Health 756.
Anthropology 715.

DEPARTMENT OF DRAWING AND DESCRIPTIVE GEOMETRY

The work of this department includes (1) preparatory courses in
mechanical drawing, and descriptive geometry, given throughout the
first year, and descriptive geometry and stereotomy given in the second
vear; (2) courses in freehand drawing, extending through all years of the
course in architecture and a course in applied decorative design given
in the graduate year.

The preparatory instruction leads to the various courses in applied
drawing, given in the professional departments of the Institute. The
instruction therefore largely concerns the technique and principles of
representation in general, or pure drawing.

The courses in mechanical drawing include the precise pencilling
and finished inking of instrumental constructions and irregular curves.
Most of the drawings are first laid out in pencil and then traced. Draw-
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ings of machine details, made from freehand sketches or blueprints are
required, and all lettering and dimensioning is done freehand. Special
stress 18 laid upon workmanlike and time-saving methods in drafting,
including the supplementary use of freehand drawing,

Special importance is attached to the study of deseriptive geometry,
both as embracing the principles of geometrical representation, and as a
means for developing the power to visualize objects or lines in space,
Training in the practical use of its principles is atforded by the solution of
prablems taken from engineering and architectural practice.

The courses in freehand drawing, taken by the students in archi-
tecture, begin with the drawing of simple type solids, in which are pre-
sented the first prineiples of perspective and the fundamental processes of
freehand drawing.in general. The instruetion is continued in the second
and third terms in the drawing of casts, both in relief and in the round and
occasionally from architectural features found in the vieinity.,

The later instruction in freehand drawing as given in the Depart-
ment of Architecture is an extension of the methods begun in the first year
to drawing from the cast and from life. Instruction in art anatomy and
the principles of decorative design, together with criticism along aesthetic
lines, 18 given in connection with the exercises in drawing. Some of these
exercises are held in the galleries of the Museum of Fine Arts, The wealth
of examples afforded by the collection of casts, and the art atmosphere of
the Museum, are congidercd important influences.

The work m Decorative Design includes drawing from life, the study
of principles, and the making of preliminary sketches in figure composi-
tion, ‘The students of each graduate class co-operate in designing and
executing a large mural decoration, introducing the human figure,

D11. Drawing and Descriptive Geometry. An clementary course in
mechanical drawing and descriptive geometry. The instruction is given
ans of blackboard explanation, together with considerable attention
to the individual student.

[n mechanical drawing the student is taught the correct use of the
Irafting instruments and other materials for both pencil and ink worlk,

[n descriptive geometry especial emphasis is placed on the ;elnilﬂ}’
to “see,’ from different points of view, first the object, then the line or
plane in space. Various simple problems on lines, planes and solids are

n, including sections and developments. There is included also the
truction of isometric and oblique projection views. Text-book:
w Geometry, Kenison and Bradley.  Looseleaf notes on Mechani-
cal Drawing.

D12, Drawing and Descriptive Geometry. ‘This course forms a
continuation of the work in Deseriptive Geometry and Mechanical Draw-

ing as given in D11,

he work in Mechanical Drawing for this term consists principally of
achine sketching and detailing. ‘'ext-boo Kenison and Bradlev's
Descriptive Geometry, James and  Mackenzie's Working — Drawings of
Machtnery.

D13. Drawing and Descriptive Geometry. In this course the work
of the third term 1s a continuation of the work of the second term in
mechanical drawing and descriptive geometry, and includes mechanical
perspective, and practical application of the problems of descriptive
geometry,  Text-book: James and Mackenzie's Working Drawings of
Vlachinery, and Kenison and Bradley's Deseriptive Geomeltry.

D14. Drawing and Descriptive Geometry. ‘T'his course is a con-
tinuation of the mechanical drawing and the descriptive geometry as
given in D11, but differing in essential respects from course D12, Text-
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boolk: Kenison and Bradley's Descriptive Geometry, Looseleaf Notes on
Mechanical Drazweing.

D156. Drawing and Descriptive Geometry. This course gives more
extended practice in mechanical drawing and further work in descriptive
ometry as necessary preparation for the second-year courses in the sub-
ject,  Text-book: Kenison and Bradley's Descriptive Geomelry.

D16. Drawing and Descriptive Geometry, This course comprises
work in mechanical drawing and descriptive geometry, and is a con-
tinuation of course D11, The work islaid out withreference to the especial
newds of the students in course IV, Text-book: Kenisen and Bradley's
Descriptive Geometry.  Notes on Mechanieal Drawing (Looseleaf), Vignola
(Esquie).

D17. Drawing and Descriptive Geometry. This course completes
the first vear work in mechanical drawing and descriptive geometry for
the students of Architecture and includes practical applications of descrip-
tive geometry, and drawing and rendering of ar hitectural details. Text-
hook: Kenison and Bradley's Descriptive Geometry.  Vignola (Esquie).

D18. Freehand Drawing. This course consists of drawing from
geometrical models and simple casts.

D19. Freehand Drawing. This course is a continuation of course
D18, and includes drawing from casts, and outdoor sketching of archi-
teetural details,

D20. Freehand Drawing. This course is a continuation of D19,

D21. Descriptive Geometry. This course is based on course D15, and
covers in considerable detail the consideration of tangent planes, inter-
scetion of surfaces, and practical applications. Text-book: Kenison and
Bradley's Descriptive Geontelry.

D23. Descriptive Geometry. This course 1s an extension of descrip-

peometry D21, and includes the subject of warped surfaces. Text-
‘ Kenison and Bradley's Descriptive Geometry.  Adams’ Descriptive
Geomeltry, Part 3.

D28. Steteotomy. Thiscourse consists of the application of descrip-
tive geometry to the making of drawings for masonry structures, such as
intersecting arches and walls, abutments, piers, and culverts. Text-book:
Davight Porier, Noles on Stereolony.

D42, Freehand Drawing. The work consists of drawing from the
cast (architectural ornament and the human figure) and of making
tches, It is the fundamental drill tor all the freehand

the 1
nmunerous L
Irawing courses.

D43, Freehand Drawing. This course is a continuation of Freehand
Drawing D42, The worlk includes drawing from the cast and architectural
rnament in charcoal and in wash; also quick sketel

hing direct from the

uman figure.
Di4. Life Class. The work consist
memory drawing and direct pen and ink sketc hing from the figure.

D46. Life Classand Decorative Design. ‘This advanced work is only
open to students who have passed with a clear record course D44, In this
class the students make life-sized drawings from the nude, and study the
principles of decorative figure design, This course also includes outdoor
sketehing from architectural subjects.

ts of drawing from the nude,

DEPARTMENT OF ECONOMICS
I'n this Department is grouped the instruction given in general econom-
io6 to students in all courses, and also the more specialized subjects provided
for the Course in Engineering Administration (XV).  All courses, except
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XV, take [ll)i'\”l'il] economy (Ec. 31) in the third vear, and opportunity
will also be given to select a general option study in the ficld of Econom-
ics, as political and social problems, and banking and finance.

Students in Course XV begin political economy in the second vear,
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
nent, and business law, are designed more particularly for students
eering Administration, and should not be applied for except with
tal permission of the Department,

Ec22. Political Economy. This course is not so extensive in its scope
as Political Economy Ec8l. More emphasis 13 placed upon fundamental
principles, and less time 1s devoted to such subje s money, banking,
trusts, labor problems, ete,, which are covered by special cour in the
last two years of Course XV,

Ec31. Political Economy. ‘This course is elementary but compre-
ensive. It consists of an an: l"}";*' 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 lmlu-IlLlIll economic questions. Special
attention is given to fundamental business processes including principles of
accounting, cor [H'\.I-! organization and finance, credit and Iﬂnking, labor
problems, and business management.

Ec36. Banking and Finance. 15 course considers the subject of
banking in less technical form than Ee87. There is also a treatment of
the investment and security market and the more elementary portions of
corporation finance,

Ec37. Banking In this course the following topies will be con-

idered: national banks, state banks, trust companies, savings banks, differ-
ent kinds of loans, securities for loans, the bank statement, the money
acket, relation of the treasury and crop movement to money market,
iring  house, domestic and fore exchange and foreign systems of
banlking, particularly those of Canada, England and Germany. One hour
of the three will be devoted to im]i idual investigation and the use of
banking reports under the immediate supervision of tue instructor.

Ec38. Securities and Investments. This course treats of (1) differ-
ent kinds of securities: government, railroad, industrial, public utility,
ete.; (2) the construction of bond tables, interest formulas, sinking fund
calculation, serial bonds, amortization, and the mathematical theory of
imvestment; (3) stock and produce exchanges, brokerage, and speculation.

Ec46. Industrial Relations. 7This course is intended to familiarize
the student with the more important problems which arise out of the
relation of employer and employvee 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 legiglation, social insurance, immigration, and industrial
education,

Ecd47. Political and Social Problems. The content of this course
will change from vear to year. It will include such topics as immigration,
naticnal budget, tariff, civil service, railroad regulation, industrial rela-
tions, ete. “The work will be conducted by means of oral discussion and
written reports on assigned reading in 1-&1];11‘_ reports and periodieals, sup-

plemented by lectures, some of which will be given by official or experts
]lliii.l' :%|»n.|.1 fields covered,

Ecb0. Accounting. This course is not designed to make book-

keepers, auditors, or accountants in any professional sense, but is con-
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cerned primarily with the analysis of financial reports. Instruction will
deal with such tters as double entry book-keeping, the significance of
assets and liabilities, good-will, franchise, the construction and interpre-
tation of the balance sheet and of the profit and loss statement. Text-book:
Patron and Stevenson, Principles of Accounting; Joseph Klien, Bookkeeping
and Accounting.

Ecbl. Cost Accountmg In this course the following topics are
ered: metnods of determining costs of materials, pre 5 of labor
and machines; the distribution of direct costs and overhead exXpen
cost data to secure efficiency; shipping orders; inventories; recording and
payment of wages.

Ecb6. Industrial Organization. This course gives anextended survey
of the forms of organization under which business is carried on at the present
time, treating more ymrnrul irly of corporations and industrial combinations.
Consideration is given to the differences in state corporation laws affecting
choice of state for s un‘ng a charter, methods of promoting, underwriting,
I financing a corporation, reorganization methods, and the state kuper-
ion of ltrl‘

Ecb8. Huqmesq Management. 'This course deals with the activities
of an individual business. The following topics are considered: organiza-
tion, plant location, layout and equipment, purchasing, transportaticn and
traftic, inspection, stores, design, scientific management, time, motion and
i study, production control, employment and service department
ition, office or ation, location, layout and equipment, eredit and
tion insurance, sales 1 gement, including sales organization,
s market and trade channels, territorial divisions, selec-
ion and equipment of salesmen, budgets and costs,
( paigns, advertising and public worle,
Ec80. Business Law. This cour deals with contracts, aget
egotiable instruments, patent law and trademarks,

Ec62. Business and Patent Law. A general course in business law
with five or six of the exercises devoted to the principles of patent

cons

3¢

Hc65. Statistics. In this course elementary instruction is given in
L'.\r- mstruction of statistical tal ll and charts, official sources of com-
] statistics of United States, and the interpretation

DEPARTMENT OF ENGLISH AND HISTORY

e work in is designed to arouse in the student an interest
n th tant 18 of modern life, and through the interest thus
t11 ‘ 11n oral and u.:":- n expression. The instruction is
v with frequent opportunity for class discussion and
for i-“vi‘r'\h]nt‘ by students, Written work is cor-
‘ nees ula ord opportunity for attention to the
u Empl 515 put arness and accuracy

f ex ntial in the work of a prof mal man,

ven by the Departt i

1 ure and history
tudent may acquire srstanding of the main
he last one hundred and fifty years as they have
the events, the institutions, and the literature of
ficant works of literature which interpret phases of
¢ and social 1if ind discussed concurrently with a
s correlation of the work in literature
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and history, — on which as has already been indicated the work in com-
position 18 based,— it is hoped that the ‘student may gain a broad and vital
mmp'l hension of the main forces working in life and society today.

E10. English (for Foreign Students). All students lnml to speak any
language other than English are required, unless they pass the entrance
examination, or unless special arrangement is made to the contrary, to
take this course in their first vear in place of Course EH11, EH12,
and EITL3. The work is not intended for those who are quite new to the
language; but assumes that the student is able to understand exercises
conducted in English, and to express himself intelligibly in written or or
English.

EH11. English and History. This course covers European
History of the last hundred years. It is conducted by recitations and con-
ferences, with oral and written reports. ]

EH12. English and History. Thiscourse isa continuation of EH11,

EH13, English and History. This course isa continuation of EH11
and 12, and consists of a study of the recent history of the United States.

E15. 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 lin:.Hw’h. [t eonsists of theme work and consultation, and is con
tinued in cach case as long as the needs of the student require,

E20. En;_.,hsh (for Foreign Students). ‘I'his course is
place of Courses EH21, EH22, and EH23, in the second ye:

ol

students 14,..!. E10 in the first year. Magazine articles, essays, and
boolk pics of contemporary |1 iry and politics are read, and made the
basis of written exercises to develop the student's capacity for orderly,

€ eXpression.

FHZI English and History. This course is the first term of a
urse given throughout the year, designed to study the main currents of
in E il during l‘uw period of the French Revolution and the
2 ntury. The firs ‘=1"\ deals \‘llh the French Revolution
itten and oral reports are require

rnzz English and Hl'str.)ry “This course is a continuation of

EH21, his term is devoted unly to the conflict of political and
econamic principles that marked the first half of the Nineteenth Century
in England, \‘\mh n and oral reports are required.

EH23, English and History. his course 15 a continuation of EH22,
his term is devoted to a study of the influence of the development of
upon English literature and thought, Written and oral reports
ired.
English, This course consists of oral and written discussion of
of literature and science based on the reading of engineering
and of English essayists of the Nineteenth Century. Its pur-
1 give students practice in oral and written discussion of the ideas
iggested by the reading.

E33. Report Wntm;., This course makes a study of the various
pes of engineering reports, with practice in the investigation of subjects,
the arrangement of mate rial, and its presentation in goot & report form.

EB61, English Cnntemporary Literature). This course deals with
English and American literature of the last twenty-five years, with particu-
lar reference to the fiction and the drama related to social movements,

HbB1. History (Lincoln and the Period of the Civil War), This cours
onsists of a study of the life of Abraham Lincoln and his relation to his
tim

Eb62. English (Contemporary Literature). ‘This course is a continua-
tion of course £51, but may be taken separately.
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EB63. English (Shakespeare). This course consists of the reading and
discussion of three or four plays by Shakespeare, the plays being chosen to
illustrate various aspeets of his genius.

EB4. English (Literature and Science). This course offers a study of
selected works in English literature showing the influence of science (includ-
ing literary essays by scientific men), together with a consideration of some
of the relationships between scientific and literary thought.

EB66. English (Informal Public Speaking; Committee Reports and
Discussions)., This course gives training in the preparation and oral
presentation of committee reports. These reports serve as a basis for
clas scussion.

EB66. English (Human Factor in Business). This course attempts to
cover in outline the principal executive problems which an engineer is
likely to be called upon to solve in organizing and handling men. It
touches on such problems as the selection and training of subordinates and
workers, problems of housing, feeding, and welfare, co-operation and morals.
These topics are treated on the human side, and with only such atte ntion to
detail as would interest one looking forward to the possible executive control
of the enterprises in production or construction that an Institute graduate

ally enter.
ground is covered in part by oral and written reports and discus-
students.  Oceasional talks are given by outsiders who have had
xperience in the fields covered,

EB7. English (Engineering Publicity), The chicl object of this

rse i i ome notion of how salesmanship and presentation are
gincers, 1t touches on the following problems: professional

and indirect publicity, the ficld of engineering journals and societies
lence, oral and written reports, committee discussion, the psy-

1 AMH'.‘J.

ound is covered in part by oral and written reports and dis-
tudents,  Oeccasional talks by engineers in practice are mtro-

DEPARTMENT OF MODERN LANGUAGES

tudv of Modern Languages at the Institute has two objects:
{ enabling the student to make use of the languages as instruments
ific r rch, and that of giving him general training and culture.
sufficient facility with modern texts to use them without
translating, and as much familiarity with the spoken
s individual aptitude of the student and the time available
begi s much of the classroom work as possible
taught, Occasional talks therein are also
writing from dictation is frequently practised,
i knowledge of grammar is attained by the careful analysis
he texts read, and by oral and written illustrative exercises.
se of value a good pronunciation is essential, and this is
-ough constant practice in the classroom. In addition to a
lge of the language and literature, the advanced courses
impart suceinetly familiarity with the character, customs, tradi-
pirit, history and development of the peoples and countries whose
tudied.
nation of courses the grades of Elementary and Interme-
spond, respectively, to the definitions of the Modern Language
L of America,* All other courses are of advanced grade.
f the Committee of Twelve.
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L1l. German. This course is intended to prepare students to fulfill
the entrance re quir( ment in German, A study of grammatical forms,
syntax and vocabulary, through composition exercises and rapid reading,
forms the basis of the work. This course may be taken by any student
who 7ln‘\‘\!~

L21. Germtln. This course includes a systematic review of grammar.
The reading, scientific as well as literary, gradually becomes more difficult,
vhile the syntax, idioms and synonyms of the language are carefully studied.
By the end of the cour se students should be able to read underst tandingly
any ordinary newspaper or magazine article of a literary or popular scien-
tific nature, to understand simple spoken German, and to UN]H‘H&S simple
thoughts in German. As far as p .‘u‘lin. able the exercises are conducted in
Grerman,

L31. German. Thiscourseis wholly devoted to exercises in scientific
German, Selections are made from current secientific journals, and the
latest text-books.

L32. German. This course consists wholly of exercises in scicntific
German on physical, chemical, biclogical and geological subjects. As far
as practicable the exercises are conducted in German. Open to any quali-
fied student, or on consultation with instructor,

L33. German. This course is wholly devoted to exercises in scien-
tific German on physieal, physico-chemical and electro-chemical subjects.
The work is partly be ml on selections from current scientific journals.
As far as practicable xercises are conducted in German. The course
ig open to any qualified student, or on consultation with instructor.

L4l. German. This course forms a brief introduction to the Ger-
man Literature of the and Nineteenth Centuries. It is given
n brief Lwrnh s in German readings from standard works, The

iits onducted mainly in German. It is open to any qualified student,
s on consultation with :m inst

L42. German, This course consists of lectures on the German
drama with a consider: xl:h amount of reading from characteristic plays,
beginning with Schiller's * Don Karlos.” This course is conducted mainly in
German. 15 apen to any qualified student, or on consultation with the

Hid Tt ae

1,43 German.

5€

1

uetor.

15 COourse (_“\'Hllfi
lectures conversati The work i
VS| r and wpazine at This cou
wlent, or on consultation with the instructor.

L44. German. This course consists wholly of exercises without
[t is distinetively a sight reading course for practice in rapid
reading. The selections are from current per The course is open
\ ed student, or on consultation with the instructor.

L46. German. This course consists of lectures and readings on the
and work of the most important German men of science. As far as
he exercises are conducted in German. It is open to any
ident, or on consultation with the instructor,
1.46 (_xermﬂn. This course consists of lectures and readings with a
the development of the Faust legend. Opportunity 1s offered
ng and discussion in German. The course is open to any
student, or on consultation with instructor.

German. Thisisa practi al course in commercial correspond-
'nder normal conditions a foreign corre :]r(.nllcnl will be |ll‘ﬁ\'it'1|;'d
for each member of the class., The course is open to any qualified student,
or on consultation \\Hla instructor.

L6l. French. This course is

the entrance requirement in French,

composition, dictation,
partly based on current
15 open to any qualified

11

med to enable students to fulfill

he program consists of training




DESCRIPTION OF COURSES a7

in pronunciation, elementary grammar, and easy reading matter. The
last term will include the reading of some technical French.,

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.

L63. French. This course is a modification of course L62 to suit the
needs of Course IV, Some of the reading matter will deal with architectural
‘.ﬂl].l_ﬁ'(‘l.\.

L64. French. This course consists of reading and translation of
technical French,

L71. French. This course consists of the reading of French prose of a
varied nature, part of which deals with description of French cities, cath-
edrals, chateaux, ete.  Practice in pronunciation and conversational phrases
useful for travel is given,

L72. French. This general course offers rapid reading of modern
French prose dealing with the history of France, French life and institu-
tions, scientific matter in French, In'each term there will be a brief review
of grammatical principles, with practice in useful vocabulary and sentence
formation. Bach term may be taken independently.

L78. 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; ¢l ism; the romantic movement; realism; naturalism; art for art's
sake; impressionism and symbolism. Each term may be taken inde-
pendently, .

L81. Spanish. This elementary course consists of pronunciation,
clementary grammar, and casy reading matter and practice in conversas
tional phrases useful for travel,

DEPARTMENT, OF MATHEMAT.CS

Great importance is attached to the study of mathematics, both as a

means of general education and as a necessary basis for further instruc-
tion in engineering and other subjects. Students in most of the regular
sourses study mathematics throughout the first two years, beginning with
slementary caleulus, taking analytic geometry in the second term and
ontinuing elementary caleulus in the third, The second year work begins
with integral calculus and continues through elementary differential equa-
tions with systematic study of applications in mechanics. From the
set, care is taken to present both underlying principles and a great
iety of conerete applications, the latter connecting the mathematical
uction closely with the professional studies, The instruction is given
ily by recitations in small sections, the number of the students in a
section being about twenty to twenty-five. Students having time and
mterest for the study of mathematics beyond the prescribed limits are
of 1 opportunity for more advanced work, and the Institute offers
ional opportunities for advanced and elective work in applied
1CMatics.
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
he more advanced courses.

M11. Calculus, Introductory. This course presents in an elemen-
ary way the fundamentalideas of the calculus: — derivatives, chfferentialg,

ne
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maxima and minima, integration, with application to simple problems of
geametry and mechanics.

M12. Analytic Geometry. This course covers the following subjects:
graphical representation; the poly nomial of the first degree in one variable,
including the analytic geometry of the straight line; the polynomial of the
ath degree in one variable; the plotting of certain algebraic functions
expressed by surds or fractions; change of co-ordinate axes; graphs of
cortain transcendental functions.  Text-book: Woods and Bailey, Analytic
Geametry and Calenlus.

Mi3. Analytic Geometry and Calculus. This course 15 a continua-
tion of the preceding and covers the following subjects; the differentiation
f algebraie functions with applications to geometrical and physical prab-
lems, maxima and minima, ete.; inverse differentiation applied to problems;
the amalytic geometry of curves of the see nd degree; of elementary tran-
seendental functions, and problems; parametric representation; polar co-
ordinates: and curvature. Throughout the course special  attention
is given to the solution of problems, which are introduced as soon as the
requisite theory has been developed. Text-book: Woods and Bailey,
Analytic Geametry and Calculus.

M21. Caleulus. This course is devoted mainly to the integral cal-

functions of one variable including methods of integration; definite

seometrical applications to areas and lengths of plane curves,

.olids of revolution, and other volumes w hich can be found by a

ion: and mechanical applications to work, attraction, pres-

sure, and centers of gravity and pressure. The division of topics bet ween

Mathematies M21 and Mathematics M22 varies from vear to year. Text-
boole: Waods and Bailey, Analytic Geomelry and Caleulus.

M22. Calculus and Differential Equations. This course, in continua-
tion of Mathematics M21, is mainly devoted to the study of functions of two
variables and covers the following subjects: elc ments of solid analytic geom-
etry; partial differentiation; multinle integration, with geometrical applica-
tions to areas and volumes, and with mechanical applications to attraction,
moment inertia, and centers of gravity; infinite series and the elements
of differential equations.  Text-book Woods and Bailey, Analytic Geomelry
and Calculus.

M23. Applications of Caleulus. This course aims to connect the
sreceding courses in mathematics with the dependent work in applied
mechanics and related subjects given in the several professional depart-
ments. It includes the discussion of moments of mass and inertia, rec-
tilinear and curvilinear motion, kinetics of a particle, central forces, motion
in a resisting medium, ete. Text-book: Smith and Longley, Theoretical
Mechanics.

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 seientific and engineering applications of the Method of Least
Duares,

M35. Differential Equations of Electricity. This course deals
mainly with the equations which the student of electricity meets in his
work. These equations will be discussed from the general point of view,
but specific applications will he made to electrical problems.

M 36, 38, 39. Advanced Calculus and Differential Equations. Taylor's
Formula with applications to approximations in caleulus and analysis,
partial diffc rentiation, complex numbers, vectors, differential equations
of the first order, linear differential equations, total and partial
differential equations, with numerous applications to geometry and

physic
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M41. Applications of Calculus. This course is similar to M23, but
especially adapted to the needs of students in Chemical Engineering.

M4b. Fourier’s Series; LaPlace's Coefficients. In this course the
theory of Fourier's series, Bessel's functions, zonal and spherical harmonics,
and their application to the solution of such problemsin physics as can be
expressed by certain partial differential equations, are discussed.

MGb60. Applications of Mathematics to Chemistry. The application
of thermodynamics to chemical problems.

Mb4. Mathematical Laboratory. A coursefor practical instruction in
numerical, graphical and mechanical caleulation and analysis as required in
the engineering or applied mathematical sciences. Rither term's work
may be taken without the other, The course will include: methods for
checking the accuracy of arithmetic and logarithmic computations; numer-
ical solution of algebraie, transcendental and differential equations; graphi-
cal methods in the proc of arithmetic, algebra, and the calculus;
nomography and the construction of graphi charts; curve fitting to
empirical data; approximate methods of nte tion, differentiation and
interpolation; the use and principles of construction of instruments em-
ployed in caleulation, such as slide-rules, arithmometers, planimeters and
integraphs: and many kindred topics.

M60. Vector Analysis, This course deals with algebraic combina-
tions of vectors, differentiation and integration of vector functions, Green's
and Stokes’ theorems, potential functions, applications to geometry and
hysics.

M61. Mechanics of Rigid Bodies. This is mainly a problem course
in the application of the conditions of equilibrium and the equations of
motion of a rigid body.

M62. Modern Algebra, Thiscourseincludes determinants, matrices,
formations, invariants, quadratic forms.

linear transf
M63. Modern Geometry., This course deals with co-ordinate sys-
tems, geometry of n-dimensions, differential geometry, non-Euclidean

Modern Analysis. In this course particular attention is given

» analytical methods used in mathematical physics. The course covers
the clements of theory of functions, differential and integral equations.
M66. Analytical Mechanics. This course deals with Lagrange's
Hamilton's equation, Hamilton's principle, principle of least action,
hieory of elasticity, hydrodynamics.

M66. Theory of Sound. This course deals with the dynamical
weory of vibrating systems and the propagation of waves in solids and
fluids.

M67. Heat Conduction. This course deals with Fourier's Series,
theory of the steady state and the flow of heat in one or more dimensions,
ith application to physics and engineering.
M68. Thermodynamics.
M69. Statistical Mechanics. This course consists of a study of
¢ propertiesin = system of a large number of degrees of freedom, with
application to kinetic theory and the theory of radiation.

1

avers




COURSES OF STUDY TABULATED

SUBJECTS OF INSTRUCTION

The number to the left is the subject number. The numbers under
the title are the numbers of the preparatory subjects. Thosein italics indi-
cate subiects to be taken simultaneously. To the right of the subjects
are noted the Professional Courses which prescribe the subject and the
year and term in which the subject is taught. Under the heading " Term
and Hours of Exercise and Preparation’ the first number shows the
hours assigned to exercise in the term of ten weeks, the second the time
assigned 1o preparation. To the extreme right is given the name of the
teacher in charge of the subject.

ENTRANCE REQUIREMENTS
(For description see Circular of General Information)

M1 ALGEBRA

M2 PLANE GEOMETRY
E1 ENGLISH

H1 HISTORY

M3 SOLID GEOMETRY
L6t FRENCH (Elementary)
.62 FRENCH II

L11 GERMAN (Elementary)
L21 GERMAN TI

B00e PHYSICS

M4 TRIGONOMETRY

DEPARTMENT OF PHYSICAL TRAINING

Term and Hours of
Exercise and Preparation Insiruclor

Na, Subject and Preparation Taken by Year Ist 2d 3d in Charge
Term Term Term
16. Physical Training All courses 1 10-0 10-0 10-0 Kanaly

DEPARTMENT OF MILITARY SCIENCE AND TACTICS

Term and Hours of

Exercise and Preparation Instruclor

No. Subject and Preparalion Taken by Year 1st 2 8d In Charge
Term Term Term

1 Preshman Military Scie All courses 30-0

2  PFreshman Military Science All courses 30-0 i
23 “reshman Military Scien All courses e e 30-0
24 Coast Artillery a Optional 3
95  Advanced Coast Artillery b Optional 4
26 Advanced Engineering i1 Optional 3 Clark
)7 Advanced Engineening b Optional 3
28 need Ordnance a Optional 3
20 o b Optional
31 o1 Science All courses 30-0 ie
32 MOrt Science All courses o 30-0 sLave
13 Sophomore Military Science All courses i .. 80-0

100




SUBJECTS OF INSTRUCTION

CIVIL ENGINEERING — 100-199

Term anﬂf Hours of
Exercise and Preparation  Instructor
No. Subject and Preparation Taken by Year 1st 2d 8d in Charge
Term Term  Term
100 Surveving and Plotting.. ... LIX-B;XI;iXVia .. .. | 20-40 | 30-30 Robbins
M13, D15 or D13
100a Surveying and Plotting.. ... VI;XV: Summer School 60-15 Hosmer

9
101 1 Ins > X Favians| . | 20-0 Robbins
D13 3

102 Surveying, . ..o 2,8 30-0 Sy o it Howard
I\ll.i. D13 or D17

102a bur\h eving ke VO G AR, 30-0 | o inel Howard

M13, D13 or D17 VIA (B) 8 300 | oo oai bias e

103 'm:n ving. ... 111y, a3 XII Camp Technology Howard
M22, D18 240 hours

104 Underground Surveying.... IIL, s XII Mining Surveying Howard
108 Camp, 120 hours :

107 Plane Surveyingi. «....v... L; XI; XV) Camp Technology Robbins
100, M22 100 hours }

108 Geoc ¢ and Topographic Camp Technology Robbins
Surveving, . I XI; XVa 100 hours
107, 801 or \U"

100 Ge odetic Surveying Elective Camp Technology Hosmer
113 150 hours

111 Spherical Trigonometry.... /I, IX-B 10-20 | . N Hosmer
M10, M13 {Xv) .. .. [10-20 1]

112 Astronomy I; IX-B; XV) .. .. | 30-30 3 Hosmer
100, 111

113 Geodesy, ....... ot Lo e [ Hosmer
h 112

Geodesy, . Elective v v ) v e b B0 Hosmer
M23, 113 )
Navigation veadeaes Blective 1067 e b ale Fal sl e Hosmer

11

Map Reading and
graphical Drawing....... I;IX-B; ota e 1O [ L Burton
D15 or D13, 100
Railway Ficldwork I; XI; XV Camp Technology Babcock
100, 107 80 hours
30-65 | 30-30 | .. ..
20-40 | 20-25 . Breed
20-40 | 20— JU

60-0 | 60- n \
70-0 HO-(
:iu 1; 20~ 1(; a0 .;0 Breed

11l v nd IIighway Engi-
neerin 5
M21, lul'l 120
atlway J)mrtmg
120, 121
dailway Engineering. ,
120, 121, 222a
I<=nlw.n' 3
23, 1825
127 Railway E nwnncrmg. s eivive EBlective
, 126, 128
a

Babeock

‘ -al’}—{) Breed

Q eRaR® www

20-40 | 20-40 | 20-40C Breed
30-0 |30-0 |30-0 Breed
.. .. | 20-20 Breed

Elective

w Q@

128, 127
Roads and Pavements,..... I;XI
9

Testing of Highway Mate-
. |30-15].. .. Breed

130, 230

Struc lun s, Theory 3 H vt o Jue .. | 40-80 Sutherland
221, 222a XV, atilliszs | 40-75 Bowman

Struc lus. -: Theory of 3 ve .. | 20-40 | 20-40 Luther
221, £22

Materials. . e 3 IVy; XI; ve vo | +e v. | 20-40 Sutherland
221, 282 or £8%a XVi

i ] U [i80=50:)

C?tnllrm"ny Structures. . . 111: v IR RS L) Bl
21, 222 VI(optional) A . | 380-50 } Sutherland
VI-A (A) .. | 80-50
] VI-A, (B) 30-50
Th;‘;‘r)' of Structures....... XIII-A y  20-40 t 30-60 ‘ Luther
221 3
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158
1060
162
163
164

MASSACHUS

Subject and Preparation

‘|'h ory of Strue-
ures. , . ¥
1IL) or 141 or 144
or 148 or 140

Foundations. .
1400r 141 or 144

Theory of Structures.. .....
140 or 141; 143

['heory of Hum."l:w‘ ar'vis
140 or 1

Theory of
140 or 141,

Structural Design. ... ...
I

l!l,

tural

.\irplnnr

and 22:

Design

"'\Y1|

Structural Design
r 492, 158, 166
ruactures. .

: Design

|| hic Burveying.. ..

al Hydraulics

1 Hydraulics

vdraulic Engineering
164
Hy

qulic Engineering
or |hl
1i¢

L,ml erin 14

162, m(,rln' =
Water Power Engineering

144 or 149 or 1
165; 168 or 169 or 175 or
77; 182

and Sanitary

175 or 177
Hydraulic and Sanitary
R ovevania saniies

or 177; 1560

ineering of Water and

swage Purification.. . ...
149 or 1505 175 or 177

Water Power Design, .. ...
178

Sanitary Design. .

Report Writing, ¢« vpeiesns
E H 23

INSTITUT

E OF

Term and Hours nr
Exercise and Prep

Taken by Year Ist 2d
Term Term f crm

Elective 4 .. .. |80=60 |

I; IVe; XVi 4 18-15 |

L 4 40-80 | 30-60 | 50-100

XI; XV 4 40-80 | 30-60 | 20-40

1Va 4 40-50 | 30-60 | 2040

XIII-A G | 600 | ..

1 4 50-0 |60-0 |70-0

XI; XV, 4 .. .. |40-0 |20-0

Elective G . | 60-0 | B0-0

Elective G 30-60 | 30-60 | 30-60

Elective G 5040 |.. .. |..

I: XI; XV Camp Technology

75 hours
l \I 4 40-80
4 40-70 | .. .. :

l‘\' \III 4 . . |20-40 | ..

II, IX-B;XV: 8 3 .| 30-50
{ III1, 2 3 I .. | 30-40
| IIIs 4 | 3040

VI 4 ’ii--l(l \2() l[l lia

VI-A (B) 4 i | 40-80
I 4 30-45 (7
[ XVi P .|..Unn}

| XV 4 3045 .,

VI Uptlonul { A LS ol 30-60

Zlective G . | 60-0 | 60-0

Elective G 30-60 | 30-60 | 30-60

I 4 30-45 | 30-50 | 30-60

X1 4 20-40 | 30-60 | 30-60

It 4 | . | 30-0

XI 4 .. .. |20-0 |60-0

Elective G 20-40 | 20-40 | ..

Elective G 60-0 |60-0 | G0-0

Elective G 60-0 | 60-0 |60-0

Elective in 4 | | 30-30

I and XI

TECHNOLOGY

Instructor
in Charge

Luther

Spofford
Spofford
Spofford
Spofford
Bowman
Bowman
Bowman
Sutherland
Spoflord
Sutherland
Russell
Russell
Luther
Russell
Russell
Luther
Luther
Barrows
Luther
Ksssell
Barrows

Barrows

Russell

Barrows

Porter

Porter

Porter

Porter

Porter
Barrows

Parter

Babecock




SUBJECTS OF INSTRUCTION
MECHANICAL ENGINEERING — 200-299
Term and Hours of
Exercise and Pre para lml.
N Subiect and Preparation Taken by Year Ist £d 3d
. Term Term Term
N0 Me ILVEXIILIXV: 2 30-60 | i
M13, I)H
201 Mechanism ILVEXIILXV: 2 . | 30-60 | ..
200
4 (0L XL 30V 8 80=40 | i ] \
02 \Iun.mm X VIII; 2 30-60 | .. I3 oy
, D13 or D15 IX-B 2 30-80 | . ¢
1024 Mechatism IT1s; XTIV Summer School 36-55
- M13, D13
202b Mec ism. . XV 2 30-60 | | -
N D13
203 nism., . . X 2 « | 20=2 25
D13
205 nism of Machines, 1I 3 30-40
200 gn of Automatic Ma-
hinery . i 11 G  Any term, 180 hours
205, 212
20 cl Engineering
¥ L A1V IX-B 8 60-0 | .. .. |
1) XIIL; XV
211 Mech Engineering Draw
ing 11 2 IN80=00
210, 201
11 $ oo ew s [160=0
212. M ine Drawing. . . .. I 13Xy XTI XV, 2 : | 60-0 | .
i 213 Drawing. . XV 2 y | | 30-0
214 Drawing 3 ; i | 60-0 1
3 o)
214 ine Drawing Scl 15-0
|
220 Applied Mechanics(Statics) |
M22, 802a [ 3 | | 30-60
. l
t 3 30-60 | .. | 2
X |
220b Applied Mechanics NAle IV 3 50-100 | i)
_ (I;I1;VI;VI-A(B)
221 Applied Mechanies ...... IX-B:X:
Strength of X1 |
) XIIT: X Vi | e 1o 2 T ) s SS] Rars r |
XV, | }
llIl:\’IA.’\ ] . | 30- Mll seee]
2214 Applied Mecl nmct ) | Vi VIII 3 30-00 | j g
(Strength of Materials) I XNIV; XVa . | 80-60 | |
290
(1151 ¢
i 029 pplied Mechanies., . . A \lH.k'\ 2] 30-60 4]
Strength of Materials Vi j() 50 Al
221 I11; VI- \(Hl s .. | 30-60 )
VI -.r\, (A) 4 Summrr Term  30-60
Applied Mechanies. Ii XI;XVy 3 . | 20-30 | 20-30
221 (Str th of Materials)
222h Applied N wnics., 2} 8 .. .. |40-80] ..
- 22
222¢ Applied Mechanies . . . IV 3 . | 15-30 |
- 221a
223  Applied Mechanics IT; XVa 3 I | 30-50
trength of Materials)
.

103

I nstructor

in Charge
Park
Park

Merrill
Merrill
Merrill

James

Swett

Swett

James

James

James
Jlames

James

James

Johnston

Johnston

Johnston

Johnston

Johnston

Johnston
Johnston
Johnston

Fuller
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No.

230
232
234
235

236

240

241

241a

242

MASSACHUSETTS

INSTITUTE OF TECHNOLOGY

Term and Hours of

Exercise and Preparation  Instructor

Subject and Preparation Taken by Year Isi 2d b in Charge
Term Term Term
Applied Mechanies. ....... XIII B s | e a 180280 Fuller
(Strength of Materials)
999
\.ppin 1l Mechanies. IVs 3 | an s | 80-680 Fuller
22h
_‘\ppln d Mechanics(Kinetics) VI(optional) 3 e owe |1 30-50 Fuller
Dy ujzmu- of Machines, . 11 4 3040 |.. .. | Riley
Mec!lmnics of Engineering,, 11 4 . | 2040 | 20-40 Fuller
225
Adv. Mechanics and Th. of
BUICIET . (vie e sirredatbiotesiaie G 30-60 | 30-60 | 30-60 Fuller
Materials of Engineering. .. [ II; I X-B; 3 .. ] 20-20 | 20-20 = P
222 | X111 4 ;| 20-20 | 20-20 Hayward
Materials of Engineering. .. XVi - | e el ) Hayward
299
IT G 120 | 120 | 120 Fay
1w Materials Laboratory 11; IX-B 4 20-10 | 20-10 | .. Hayward
230
L30T }
Test. Materials Laboratory | XI; XIV 3 v lee .| 20-10)
222 or 28%a
XV, 4 20-10 | . | h Hayward
Xy XV XVs 4 . [ 20-10 J
Testing \1 ntvrl 115 Lavoratory IV 4 30-10 i -y Hayward
222 or 222b XIII 4 30-15 ;
Testing \l aterials Laboratory
(Conerete)., ;i< «nicians IV: & B0=10" | ] o Hayward
223t
(11; IX-B;
Heat Engineering, . ... { XIII; XVy 3 30-60 | 5
M23, 803a X: XVa 3 . | 30-60 A Berry
[ 111y 4 30-60 | .. 1
[IX-B;XVs 8 20-20).. .. ] 1
Heat Engineering. ... ... KIV 8 .. ..|....[20-20
201, 211 111 4 20-20] .. .. ].. ..) Miller
Heat Engineering. XITI 35 CR0S80N v sk ol kel Riley
201 or 203 or 202b XA [ it | 20-20 |
Heat Engineering. .« .. vues 3 .| 80-60 ] .. .. }
240, 241 3 | 30-60 | arry
4 ‘\3071; s i)
Heat Engineering, . « oo oo { 8 20-20 A Taft
24 | I11s 4 20-20 o
at Engineering I1 3 ] A I 40 Berry
2, 243
INTINCEriNgG . . . o ou . 11 4 30-30] ..
I+ X 4 30-60).. .. Miller
S XV 3 30-60 ’ | Miller
Heat Engine ICTINR o4 6008 00 I; XI 4 30-60 Miller
246 XVi 3 ’ 30-60 Miller
11< nt Engineering. I: X1 4 e '10 30 Miller
247 XV, 3 ] ... | 30-30 Miller
Heat E ngineering. VI; VI-A
'ﬂrnup B) 8 30-60|....1.. Taft
M23, 803, 201 VI-A
(Group A) 3 .. [ 30-80 | ..
Heat Engineering. .. ...... VI 3 .. | 30-60 | .. Taft
250 VI-A
(Group B) 3 o | v e | B0=80
VI-A
(Group A) 4 Summer School 30-60




SUBJECTS OF

No, Subject and Preparation Taken by
VI
VI-A
252 Heat Engineering. ... .. (Group A)
25 -A
| (Group B)
253 ]’m\(r in Mining. .....00.. ITI:; 1115
222, 302
254 \nl\muu :d Heat Engineering
245, 263
256 Advanced Refrigeration I1
245, 203
256 Advanced JTLuL lr.msmn:- -
257 Equipment of
Hteam, Heat
¢ ntil.nmn AT
803a
258 Power I lant Design, ...... II
223, 245
{ 11, XVa
260 Engineering Laboratory.... { XIII
242, 243, 241a IX-B, X
260a Engine rmp Laboratory.... XVi
241a, 242
[ VI
| VI-A
260b Engineering Laboratory 1 (lrrnup A)
| VI-
L (G yroup B)
260c E runpcr'np Laboratory . 111,
3
2604 eering Laboratory IVa
261 ng Laboratory.... II; XVa
"l"’ 243, 260, 164
281a E .Hmu Laboratory . XIII
261h X
262 11
124 XV
rincering Laboratory. .. Il

: 262
Engineering

and Hydraulic
Laboratory b oy

LI XV XI

161, 246
Machine Design e IT
212, 222, 243 XV
Machine Design. [ 11
270 1 XV
Machine Desighi: .. .o ovs s il

nced Machine Design 11

Automatic Machinery..... 11 (Elective)

e Machinery.. II (Elective)
IT (Elective)
IT (Elective)

11 (Elective)

INSTRUCTION

Term and Hours of
Exercise and Preparation

Year 1st 2d Sd
Term Term Term

3 ..../..H}'dl}—ﬁ()

& o o [80=800] s v

4 30-60 ) .. ..|.-

CO b

G 30-90 | 30-90 | 30-90
G 80-B0 {1, o s

G .. .. |80-90 | 30-080

4 | ee .. | 4040

4 vl o 180=0

g |“(] 10 |"I] ]33

4 40-20

& .. | " IlilJ—éiU

4 40-30 .. .. | ..

6 SummerSchool 40-30

4 ] e e |140-30

4 ] e 2 25

4 o] [t Sl i )

& 40-401,. .. | s

4 20-20 |20-20 | ..

4 .. .. |20-10|

4 | 4040 | ..

& 4 e [20=20000

4 i e 5a 20520

4 . .| 80-B0| s

2 : ldﬂ O|.’IUAI’]\
50-10 A0 wrt)

4 60-0 ). e | e |

4 S| G0~ 10| . f

& Uil i B0=0N ] g

G 40- 0 |40-0 |40- 0

4 . | 40- 0 |40~ 0

4 | 40~ 0 | 40- 0

4 .. ..[|40-0|40-0

4 ol v e | 400

4 . 1:20-20 | ..

105

I nstructor
in Charge

Taft

Jones
Miller
Berry

Berry

Robinson

Miller

Eames

Eames

Eames

Eames

Eames

Eames

Eames

Eames

Eames

Haven

Haven
Haven

Haven
Swett
Park
Riley
Haven

Berry




106 MASSACHUS
Na. Subject and Preparation
7of Heat Treatment

250 For
D1s
281 Forging
D13

ench Work

I'ool Work
'ool Work
I'ool Work
Tool Work

I'ool Work.

| Ber
Work

206  Foundry
A
Mac
D13
207 Machine
X5 or 2006

1 Work.

l'ool Work. ...

Machine

ich and Machine

INSTITU

Taken by
IT (Elective)

I1 (Elecetive)

II (Elective)

I (Elective)
IT (Elective)
II (Elective)
I1; XVa

11

I1

I'E

OF

Term and Hours of

. |40-0 |40~ 0
| 20

| 10~

201
o1z
| 60-60 |

. | 60- 0
30- 0 |

.| 60- O | M
e . | 40-0

30- 0

| 30-0

A .| 60-0
G0-n
S0=0
300
40-0
10-0
et it KR 600

10-0 | .
30-0]..
20-0 .,

| 40- 0 | ..

. 160-0]..

fiasan o 40- 0
[ 20= 0} ..
. |20-0
30~ 0 |

4 .. |80~ 0|

4 . |40-0 ..

2 . .. ]60-0
Summer School 75-0
4 .. 30- 0
3 350- 0|

Exercise and Preparalion
15t 2d ad
Term Lerm T'erm
. | 40-0 | ..

40- 0
. [40-0 [40- 0
| | 20-20

TECHNOLOGY

Instructor
i Charge

Hayward
Riley
Fuller
Berry
Haven

Fuller

Haven
Haven
Lambirth
Lambirth
Lambirth
O'Neill
O'Neill
O'Neill
O'Neill

Smith

.Smith

.Smith
R.H.Smith
R.H.
R.H.Smith
R.H.Smith

Smith

R.H.Smith

R.H.Smith

R.H.Smith
R.H.Smith

R.H.Smith




301
302
403
304
305

J06

SUBJECS

OF

INSTRUCTION

MINING ENGINEERING — 300-399

Subject and Preparation

Mining Engineering . I3
104, S03a, I’IJ.’,lJiU l)]{
Mining 1'1;.-1 weering. ., ..., [ 1IN
301 | IIla
\I:mt‘:' Engineering. . ..... IIlj
ineering. . , . IIL
I11s

301, 302, 308,

y, Ger

1202

vanced).
344

Aaboratory...

(L.ectures and

of Iron and Steel

Meals .

304

IILi; I11a

II1s,s

I1Is

I11
XI1

f.‘.....‘.\I'\
vanced) ..
111

I
11Ia
III:

111y

1., Zinc and

III.

Engineering

III (Elective)

Non-F errous \Illdl[un v, (Ad-

Metallurgy, Laboratory and

M

Me

1I|TI.'\', Lab:
Reports. . ...
331, 341

Reports.
331, 341, 34
etallurgical

341 and 342 or 344

t graphy I
343 or 344a

oratory and

.......... I1T
1,2

alculations. . IIIs
I1I:

Taken by

ITI (Elective)

(optional)

IIT (Elective)

I1I (Elective)

III (Elective)

Exercise and Preg

Year

3
3
3
4
4
3

G

LIT (Elective) G

=

G
3
3

3
3
3

111 (Elective) 8 or 4

Term and Hours of

1st 2d
Term Term Irrm
130-30 | ..
. | 40-35
T . | 40-40 |
20-20 | .
. | 40-40 | ..
. | 80-30 | ..

200 holus
40-40 | 9 | s
80=T0 126" b [l
45-10 | .. .. | .

200 hours

S0 L. |/B0=20

o il | 50-10

BO=200 [ et [

200 hours

404001500 o fies

., |8030] ..
. |130-30 | ..
o | as .. | 40-80
o[RS 2n=20

.. .. | 4040

any term 40-80

G 200 hours

G any term 40-80
G any term 40-80
8 Q0=10]".. . |vs

3 « |:80=161]4:.

4 20-200| .v .y )

4

B0=200 NSt

.Hrl.’lu"

Instructor

in Charge

Locke
Locke
Locke
Locke

Locke
Locke

Locke

Locke

Locke

Locke

Bughee

Bugbee
Bugbee

Hofman

Hofman
Hayward

Hayward
Hofman

Hofman

Hofman
Hofman
Hofman
Hofman

Hayward

Hayward

Hayward
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No

3062
463

364

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by Year Ist 2d 8d
Term Term Term
Metallography I.......... IIls & o s 12000 1] G
343 or 343a
Metallography II, . ... .... 111, 4 20-10 | .. .. |..
«nd the Phys- .
v oo onns 11D (Eledtive) G 300 hours
ARCHITECTURE — 400-499
Term and Hours of
P Exercise and Preparation
Subject and Preparation Taken by Year 1Ist 2d 8d
Term Term Term
Shades and Shadows....... IV 2 30-10 | .. +« ]«
217
Perspective, . ....oovnvennrn vy i .. . |10-30 |10-20
D16 IV, 2 .. ..110-301].. ..
Applied Perspective. ...... IV) 2 20-0 20-0
412
1 Perspective. ... ... IVi e i 20-0
Perspective. «.vvu Vi 8 20-0 |20-0 |Z20-0
£ or 478
Office Practice. .. +vrevied IVa 2 .. . |40-0 |40-0
D17
Professional Relations...... [IV) 4 10-0 |10-0 |10-0 }
421 | IV 3 10-0 |10-0 |10-0
History of Ornament. ..... IVi v sl e el10=10:
D42
ectural History,..,., IV 2 10-20 | 10-20 | 10-20
tectural History....., IV 3 10-20 | 20-40 | 20-30
an Civilization and
, BT 11 s st RV 3 30-40 ‘ 3040 | 30-40
an Civ.and Art. .. .. IV 4 30-40 | 3040 | 30-40

v 4 10-0 |10-0 |10-0
IVy 2 20-0 |20-0 |20-0
3 s 20-0 [20-0
IV 2 100-0 | 100-0 | 140-0
IV, 3 140-0 | 140-0 | 160-0
IVi 4 280-0 | 320-0 | 260-0
v 3 20-10
IVa 3 . .. | 25-0 | 60-0
IVy 4 40-0
IV 8 40-40 | . b |
IV 3 .. ..|100-0 | 80-0
IV, 4 105-0 | 240-0 | 90-0
v 2 40-0 |40-0 |40-0
IV, 3 40-0 |40-0 |40-0
Vi 4 60-0 |6)-0 |60-0

IVi(Elective) G 60-0 | 60-0 | 60-0

Instructor
in,Charge

Hayward

Hayward

Hayward

Instructor
in Charge

Gardner
Lawrence
Gardne

Gardner

Gardner

Jenney

Jenney
Walker

Putnam
Cram

Sumner
Sumner

Brown
Gardner
Stearns
Dodge
Norton
Lawrence
Lawrence

Norton

Lawrence
Lawrence
Brown
Brown

Brown

Brown




SUBJECTS OF INSTRUCTION 109

CHEMISTRY — 600-599

Termand Hours of
Exercise and Preparation  Instructor

No. Subject and Preparation Taken by Year 1st 2d 3d in Charge
Term  Term  Term
501 Chemistry S s AT 8 All Courses. 1 80-B0 ] .. .. |s¢ ¢ Talbot
M1, E1, 800r xcept LV)
502 (CRamIstry. e e Ail Courses 1 . | 80=60"] .. .. Talbot
50 Except IVi :
B0 CHamIBER /s e 15 ata-aestelatacn All Courses 1 o ew oo |i80=50 Talbot
502 Except IV _
505 Innwmu Chemistry I, : ¥ g 30-05 R ! ’ﬂ', 'l..) Hall
802, 513 X 4 - . | 30-45 Norris
506 Inorganic Chemistry IT. ... (Elective) G . | 20-20 | 20-20 Norris
508 ration of Inorganic Com-
¢ ; (Elective) .35 e 70-20 Hall
510 Qualitative £ E I1 2 100-20 e s
503 VII 2 130-20 ;
VIII 2 100-20 |
IX-A 2 110-20 S
XI 2 120-15 ok Fay
XI1I 2 100~-20 |... oo | oo s .
v Summer School 210-30 |
X Summer School 210-30
f XIV Summer School 190-30
XV Summer School 210-30
512a Quantitative Analysis.. . ... 111 2 oo lae [F110=10 | 5 }
[V 2 11p-20 g
| VII : JRFRS liﬂ-lﬂ
1\"11[ - [P . | 140-10 T
| IX-A A0 1 F120=10 |H b Fay
X 2 100-20 | .. ..
XI 2 50-20
XII 2 110-10
| XIV 2 90-20 | |
[ XV) 2 . | ‘80-10
512b Quantitative Analysis.. .... [ III Ry 25 PR . | 100-10 Fay
v 2. 1'.1”*10
X 2. 75-10
XII g S0 20220
XIV 2 5 90-20 }
XVa iz 0 B [T 10
513 Quantitative Analysis.. .... 111 8 60-10|.. ... Fay
v [ L R e | S .)010
X 2 S L
5156 Qualitative Analysis of Rare L)
W ARl Ll e (Elective) G140-20 | .. .. | .- .. Hall
513
617 Methods of Electrochemical
:\nnl:\'sis ............... (Elective) Gt s ORI e Hall
513
520 Water Supplies and Air, VII At | D e 4O=0 “ ondman
512 b
521 ]nr]uuunl Water Analysis,, XI B s ol iBOSONT ey G Woodman
512
522 W i\h r Supplies and Wastes
]‘)u.pr_,q & T S A & BO=20 |\ i ] s e Woodman
‘A-
525 Chemistry of Foods........ [ VII 8 .. o, |BO=10/} ::0 :
512 | V (Elective) 4 any term 50-10 } Woodman
526 TFood Analysis, Advanced... V (Elective) 4 any term 70-0 Woodman
525
527 ]]mrhrmhlr\ S e d C i [ vl s o I 118 R e
730, 512, 550 or 551 1 CilEctive) G b anzsoi] At s R AR RCH R
528 Topics in Bio-
....... ... (Elective) G 20-40 ) .. .. e Mueller
520 Optic \] :thods in Chemical
Ar M Y [ VIIz (Elective)d 30-20 | .. | L o e e

§12, \l!' ik} ¢ v 4 any term 30-20 [




110 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Exercise and Preparation Instructor

No Subject and Preparation Taken by Year 1st 2d Sd in Charge
Term Term  Term
530 Proximate Technical Analysis V; X; XIV 4 any term 90-30 Gill
L11, 512, 660 or 551 (E llf.'tlvn)
631 Gas AnalysisT............ J 111 3 20-10 | ,. o} il
512 WV I it
(Elective) 4 or G any term 30-0 Gill

and Fuel Analysis...... I[;VL; XIII 4 9-0 (Given in connection

603 with Engin, Lab.) Gill
634a Applied Chemistry, , ., ,.,. XIII & BURZ0 [l o] e s Gill
534b \pp.u 1 ChemiBtry. ; ..ouu.s II (Elective) (4 ., .. |85-5 | 9l Gill

4 coiolins S [85=51 ) s
036 Testingof Oils.,,......... (Elective) 4or G any term 50-0 Gill
737a ( 1L1L:lr'.' of Road Materij-
BV o Pt P e I (Elective) G .. .. [50-20 (. Gill
.\)0"111 =
637b C r Road Materi-

RS o iah arar o 5053 s e i ie e I (Elective)} 8 [110-30 o] Mgt e a

503 (1 H[nu—su;.. e i
510 ‘w]umn \hmw s and Instru- b

swasaniive: Yi(Elective) 4 .. wals .. | 30-20 Gill
541 Mo luiwr :§ate 1 RS v 4 v oo | 40-20] ¢ 0\ Fay

GGG, ... NI ST 4 it P U i e ’O[ Williams
542 Metallogr: i . Elective 20-20 | .. ,. . Fay Williams
043  Metallography II1......... vV, VII1I, X, \I\G o g il “u-'UI.-\ » Williams

I\ '\.X[ W i )
; XV 3 30-80|,, ., |.. ..+ Kneeland
4 30-30 [.. .. [.. |
3 40-30 40-30 | 30~ c
1 2 3 40-30 | 40-30 [ 30-20 | Toor
Chemistry IT ..... Elective G 20-30 | 20-30 | 20-30 Norris
c Chemistry III, ..., Elective 4,G 20-40 | 20-40 | . Mulliken
4 a00
uc O litative Analysis Option 4G 70-0 |70-0 | .. Mulliken
gV 8 90-0 |140-0 ] . AN .
X 3 90~0 [(60-0" [ 1 .. Moore
VII & il | 100-0
556b Organic Chemical Lab, ., , . | XI 3 | | 60-0 )
460 or 64l { XIV 3 60-0 + Kneeland
| XV 3 110-0 |
158 opments in Or
v+vss  Blective G 10-20 | 10-20 | .. . Moore
564 n Organic
; Elective G
Chemistry of Dyes.. ., e ‘ i B { 20-20 Muiliken
) Chemistry of Explosives 105100 vn o [hve ar avis
¢) Synthetic Methods in .
Organic Chemistry, , var e |80=80 | ., i Davis
(d) History of Organic N
Chemistry Theory Wshier d g e kel b Davis
663  Chemical Principles I ViX 3
M21, 802, 512 Recitations 30-30 ‘31] -30 | 30-30 ) Sherrill
{ Laboratory 12-18 | 12-18 | 12-18
| Lectures 10-10 | 10-10 | 10-10 ) )
a6t Chem'cal [‘:\'1\‘1;)11‘- Ia.....ViX (Coll. Class) 8 40-6C | 40 -60 | 40 60 Sherrill

M21, 502, 512 and a collegiate descriptive course in Physical Chemistry

467  Chemical Principles IT, .. .. [V 4 40-60 ) ., .. |.. .. @ .
2 1 X; XA ¢ 30us )00 )0 ) ishersin




SUBJECTS OF

Subject and Preparation Taken by

Thermoc hn mlﬂ.r\ .-m\!

503 \()"
660 Che 'mmv of Colloids .

57 hysical Chemistry Seminar  Elective
507

y and Atom

s of Chemi-

ecal En .'n eering 11.
570
Evanoration and Distil-
lation
Drying
) Extra (Not giwen 1920-21)
Not given 1920-21)
Labor-

X XA Elective

X, XA
Elective

Elective

Elective

the Chemica

Exercise and Preparation
Year

({
110-20

INSTRUCTION 111

Term and IHours of
Instructor
1st 2d 8d in Charge

Term Term Term

Mueller

30-70

20-50 | 20-50 | 20-50 Millard

. | 2040 Maclnnes

. | 20-50 | . Sherril

| 20-40 | Keyes

40-40 | 30-80
30-30 | 30-30 | .
40-55 | 40-60 | 40-60

Norris
McAdams

30-30 | 30-30 | ..

20-20 | . Raobinson
i 20-30 Lewis

o | 20-30 Lewis

| 20-30 | Lewis

| | 40-30 Lewis

| 30-30 | .. Lewis

| 20-30 | 20-30 Lewis

| 40-40 | 4010

Lewis

| 20-30 | 20-30 Wilson

10-10 Blanchard

10-10
10-10 | . .
| 10-10 | .
| 10-10 | .
s L EI0=10
| 10-10

Phelan
Wilson

Raobinson
Wilson
| e & i Phelan

< |'10-10
| 10-10 15

2020 Gill

Lewis

| BO— TO-2 :
50-10 | 70 ﬁ”} Robinson

Sl 'l! a0
%11}




No.

G600

601

602

603

603a

604

604a

605

(I3}

607

620

MASSACHUSETTS INSTITUTE

Subject and Preparation

Research Problems in Inor-

Taken by

;gm';;.' Chemistry (optional) V
b1&
R. rch Problems in Or-
ganic Chemistry (optional) V
1,550
:h l‘mhu ms in Physi-
“nemistry, . ..., V
55
Recent Developments  in
Chomistey o voviia i V; X Elective
3, 565, 550 or 551
...... v
l'n 15 |€Pp0rt3 ....... v

ch,

)
iich Conferences. ., ..

15 ¢ ]vurls ind Me mr.lr:\. XA

V Elective

.V Elective

OF TECHNOLOGY

Term and Hours of

Exercise and Preparation  I'nstruclor

Year 1st 2d 8d in Charge
Term Term Term
8 .. ., |10-156 | 160-20 Fay
3 .. .. |10-15 | 160-20 Moore
& 160-20 | .. <ol on Noyes
& anoow lene | 80580 Moore
4 .. ..|10-10 | 10-10
4 1100-20 |200-20 }
4 10-10 | 10-10 Talbot
4 20-10 | 10-0 Walker
G

G 10-10 | 10-10 | 10-10Norris, Keves

Moore, Wilson

ELECTRICAL ENGINEERING — 600-699

Subject and Preparalion

Principles ‘lectrical Engi-
neering (Electricand Mag-
netic ( ‘Are ul.i.\!

M 2

f Electrical Engi-
(Direct-Current

39
Electrical Engi-
w\E\TJ..IUlL and Al-

neering

Taken by

VI;VI-A;XIV

ternating Currents), ...., VI;VI-A; X1V

,I)l or 607
rinciples of Electrical Engi-
ating Cure

E\ll"

|'11a|Lli les
neering( DT
lem

Principles
Hleerir

» Transmission Equip-

VI; VI-A

XIV

VI; VI-A

Elective

Term and Hours of

Exercise and Preparation  Instructor
Year 1si 2d 3d in Charge
Term Tem Term
2 n | 50-70 Bush
2 | 60-60
80 080 [ e Pt Bush
3 .. ..|40-60 .. Lawrence
3 | . | 40-60 Lawrence
3 . . | 40-60 Lyon
4 60-80 .. ... Lawrence
4 50-70 | .. .. | .. Lyon
4 .. .. |60-70 .. .. Dillon
4 | 60-80 I 1110:1
3 50=80 |ws waillas wa \l.‘r, on
TE |3 | /BO=B0 Dillon




Sl

671
ol

' %
603
Elect

SUBJECTS OF

iect and Preparation
trinl Applications of
s Power:, ...
)

: Elective
2, Labor
lect. Meas.)

tory

Laboratory
Elect. Meas.
1amo Elect. Machinery
Lahoratory VI
. Bl
. Mens.
Slect. Machinery

VI

, 804
1 Laboratory
1amo Elect. Machinery)
8045

T S R SN

AW RWWWRWRWW e

INSTRUCTION

2X
Taken by Year st 2d 3d

113

Term and Hours of
ise and Preparation  Imstructor

2 in Charge

Term  Term

| .. .. | 30-60 Dellenbaugh

Term

. | 30-00 | Nelson
Fo | e ) Nelson

[ w Nelson
.| 30-60 | Dillon
30=00015 0t Dellenbaugh

Dellenbaugh

v 802800 | 2at i
v |y 54 | 182260
| 30-60 j el
. .. | 80-60 [
1010

. | 30-30 | ..
Gardner

Tucker

one term Lawrence

10-20 Hudsen

Hudson

Hudson

Hudson

30-60 | Lawrence

. | 80=60 ] .. Lawrence

50 Jackson
00 Bush

60
100

Lyon
Jackson

a0
HI

an
90

Nelson
Dillon
00 Kennelly

a0
a—2 Laws

25-25 | ..

.| 80-40 | ..
Laws
Ricker

. | 50-40
Laws
Ricker

70-50 | ..

Laws
Ricker

| 70-50 | Ricker




114 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Exercise and Preparation Instructor

No, Subject and Preparation Taken by Year 15t 2d Jd in Charge
Term Term Team
675 Electrical Eng. Laboratory VIA (‘\) g ! | 60
(i Vi | os
676 Electrical Eng. Laboratory ,1 \ IA l \) 4 Summer a0 ‘
3 | e 90 Laws
677 Electrical Eng. Laboratory { [ VIA L \) : Sy | 50 oa | Ricker
o0 L i 529 RO
678 Electrical Eng. Laboratory | VIA ‘.\) 6 Summer a0 ‘
4 Sl e ntl| s by
680a,b Electrical Eng. Laboratory VI Elective Any term. Laws, Ricker
Time (individually arranged)
681 Electrical Eng. Laboratory XIV 80 80=300] & ot e Laws
682 Laboratory XIV 8 ....|20-10].. ..Laws, Ricker
6383 ri Laboratory XIV 8 .. «o|+. .. | 35-25 Laws, Ricker
602, bhm Irﬁ..
684 Eleetrical Eng. Laboratory XIV 4 Sl oz sl Ricker
G04a, G83. .
685 Electrical . Laboratory {‘{{I\;!llh,::ll\ﬂ;i s walllve e 113040 Laws
G40 or 641; 642 X XV 4 30-40 | . s ok G
' VIII 8 .. .. |80-40 f & Ricker
i IIIs 4 30-40 | .. .
6868 Electiical Eng. Laboratory | 1 3 20-30 | .. . Laws
040 or 641, 742 1 XV 3 .. [ 20-30 Ricker
687 Electrical Eng. Laboratory XIII-A 4 . | 10-0 Ricker
145 hlh
689 T Electrical Meas-
111 A5 e e L B=10 Laws
a80 1 Measure-
X Nesg | CWAB ! 8 BOEE e il < Laws
\(ns nln
606 Electrical Testing (Advanced) VI (Elective) G 5 to 10 hours per Laws
606 Electrical E Hl'llu ering Lab- week
-.:-:.tm\ Advanced),..... VI (Elective) G 5 hours per week Ricker
BIOLOGY AND PUBLIC HEALTH — 700 - 799
Term and Hours of
Exvrcise and Preparation  Instruclor
No. Subjcct and Preparation Taken by Year 1st 2d Sd in Charge
Term Term Term
701 QGeneral Biology, .. ..o VII 2 e o0 | 140-60  Sedgwick
501
702 slogy Elements. o .vvuees XI 3 20-10 | . 1 Sedpwick
7043 i TV 4 20-20 |"ﬂ -20 | 20-30 Turner
704 < Optional, .... VII & 80=6011V st liali s Turner
706 of Drinking
aters et ay s e SRR X1 4 e e 20820 Turner
701, or 702
707 Purasitology.....coiisvien VII 4 10-20 | 10-20 | 10-20 Bigelow
701
710  Anatomy and Histology.... VII 3 80-40 | 70-30 ! 70-30 Binclow
701 IX-A 3 70-40 | . SER Y
Anthropology . . .......coes VII 3 -. | 20-30 Sedgwick
hysic e VII;IX-A 8 . | 60-60 | 60-60  Sedgwick
3 VIl 4 30-30 | Ml [l Sedgwick
7y and Bac- [
RS R (1 X Gk 70-15 3
¥ [ 1X-A L e ‘ 70-60 } Prescott
730 B 1C w]’lwlﬂ)'\ VII 3 50-30 | ¢ H0-20 Prescott

701, 512




No.

8004

801a

801e

802a
803a
804
806
807
808
800

S10

SUBJECT

Subject and Preparalion

Elements of Bacteriology. . .

S OF

Taken by

XI

702, 5
Bactt nn]mf\ of Water and

Sewage ; XI

rinal Microbiclogy.... Vs

733, 550 VIIs
I’d’ lic FL alth Lab. Methods VII

o
Biology of Infectinus Diseases VII

,(H, 740
Industrial H\;,n ne and Sani-

\A\I»Tl e e ward .. VIlas
l‘l‘-‘ﬂ»lrm-~ and  Practice in

Publio Henlthi, oo veee VIl

701, 730
Sanitary Science and Public [ Iy; I'Va; VII

Health e B e Al
Vital Statist VII

| X1

Municipal Sanitation Vil
Biological Colloguitm. . VII

INSTRUCTION

Term and Hours of
Exercise and Prep
Year Ist 2d

Term ',T. ror Term
3 o | a0=10 |
4 . | 30-10 |
4 G0-20 | 80-30 | 8020
4 00-20|,. st i
4 . | 60-20 | 60-20
4 | 20-30 | 20-30
4 . ]80-30 | ..
4 | 30-30 | 30-30
4 A lies: 20-0
4 30-30 | ..
& 20-200| i .
4 20-30 | 20-30 | ..
4 10-10 | 10-10 f 10-10

PHYSICS — 800-899

Subject and Preparalion

(Mechanics)
M10, M11

(Mechanies) (Optics)

Heat and

s (Light,

5 I
.H(il').a

800, ‘wui 1,

Physics (Electricity) (Heat)
§00a, 801a, M21

Precision of Measureme

Color and Acousties. .. ....

2000, 8

Physical Literature
L11 or L61, 803a

Heat Measurements
803:¢

Heat Measurements. .. ....
S03a

Heat Mecasurements. ......

Heat Measurements II. .. ..
811 or 812

Photography. , .
803a

Geometrical Optics. . ......
S03a

Physical Optics. . ,
817

Electricity

M22, 803, 885

Taken by
All Courses
All Courses
except IV,

third term

IV,

All Courses
except 1V

All Courses

except IVi

Students from
other Colleges
Vs

(Elective)
(Elective)
[

I1Ly, &
II; X XIV
(Elective)
VIII
VIII
VIII
VIII

Term and Hours of

Exercise and Preparation

Ist 2d ad
Term Term  Term

Year

116

Inslructor
in Charge

Prescott

Prescott
Prescott
Slack
8lack

Turner

Sedgwick
Sedgwick
Sedgwick

Sedgwick
Sedgwick

Instructor
in Charge

1 40-50"] Js s v Wilson

1 .. .. |40-80 | 40-50 Wilson

T s e il e 1 E30=0D) Derr

Q' 4025001 v s i Franklin

2 .. .. |40-50 | 40-80 Franklin

One¢ lecture and various Goodwin

time allotments in first term

10-10 | . 1 (PG Derr

3 ord iIJ BRI PhE ‘ i Townshend

Jord .. 30-30 | w9 Derr

LT ‘.. £ | 10-20 Norton
Gog LW oo | 4020 i

2 20-10 | 20-40 Derr

3 v | e oo | 5040 Norton

3 . | 40-15 | .. Norton

(Given in connection with Norton

Engineering Laboratory)

dor G40~ | .. .. e Norton

8 6080 .. ¥ |iev Derr

3 .. .. |40-00|.. Derr

Bob S e It (18030 Derr

3 .. .. |50-50 | 5040 Page
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No.

823

520
830

834

835

830

860
8l
Sti2
863
570

893

898

MASSACHUSETTS INSTITUTE OF

TECHNOLOGY

Term and Howrs of
Exercise and Preparation
Subiject and Preparalion Taken by Year 1sl 2d 3d
Term iu m  Term
Theoretical Physies, . . . 3 30-60 | 30-60 . 30 llf)}
803, M22 ¢
4 30-60 | 30-60 | 30-60 )
Aeronautical Instruments. G ¢ oo | 40-50
Aeronautics 1 g G 20-70 | 20-70 | 20-70
Electrodynamics G 20-70 | 20-70 | 20-70
823
G 20-70 | 20-70 | 20-70
in 1920-21)

G 20-70 | 20-70 | 20-70

in 1020-21) )

G 20-70 1 2070 | 20-70
tomier .,r.,. ..... G 60-30 o [
816, 817 A ’

lJ]u icl Measurements. . . . G . | 60-30
S18
Kinetic Theory and Cor- ; ]
relation. . ... T G 20-20 | '20-20
12
G 00-30 | 70-20 | ..
G ... | 90-80 | 50-20
. G . | 10-40 |
tical L ‘haratory, . . G s | 60O=20

in Mat .‘m.ual'

ch in Tndustrial Phy

-0
=
=

‘.pm .n'n!. flw_l"v;‘]
oo}

Professor,

yehemistry, Principles

LRI e [ VIII 4 40-70
I ‘, \nl M22 | X1V 3 40-70
B Jl ctro: , Principles
Bbavertin cieaislans ey VLY 4
880
Electrochemistry L1 X1V 4 1 30-60
sS850 (Elective) G|
‘11-11 d Electrochemistry XIV &1,
882 G
Electrochemical Laboratory XIV 4 }7
882 (Elective) G
Applied Electrochemi
Laboratory ... b s «ssinet X1v 41
3 (Elective) G
VIII 41 .
(Elective) G | 40-20
III2 3
X1V 4
: (Elective) G
‘ha Hlmnrw. ey tai s L H]eBtIve) 4G 80

Research

courses ‘

vic
amount nf
1 each term is optional
jointly with the student and

30-60 |

30-60 | 30-60 |
sl | s a0=40

Ve, Jiet
. | 30-60 | 10-50
flo

. | 70-0

[40-20| .. %)
SRS R |
| 30-30 |

| 10-10 | 10-10

Instructor
in Charge

Wilson

Young
Wilson
Wilson
Wilson
Wilson

Wilson
Derr

Goodwin

Franklin
Warner

Warner
V

Goodwin
Norton
Derr

Drizko

Thompson

Page
Wilkes
War
Her

1er

sey

Goodwin

Goodwin

Goodwin

Thompson

Goodwin

Thompson
Thompson

Thompson

Goodwin

Thompson




SUBJECTS OF INSTRUCTION 117

GEOLOGY — 1200-1299

Term and IHours of
Exercise and Preparation  I'nsiruclor

No. Subjecl and Preparation Taken by  Year Ist 2d 3d in Charge
Term Term Term
1201 Mineralogy and Petrology III, XII, 2 80-10) .. .. !., T Warren
503, S0la I1X-A, 3 060-10 .. |
1202 \Iu.-n]m'\ and Petrology 111, XIIa, 2 80-10
1201 IX-A 3 lll U [ Warren
1208 Mineralogy oo oinions V 2 . oo | TO-15 Warren
f 3017
1214 .\Iim-rn’l mnl Petrography Il 3 | 60-30 | 30-20 Warren
12011, 1202
1215 Petrography X1 3 40-20 | 40-20 | 60-40 ‘Warren
1201, 1202 mwi 125 3, 1938
1216 Petrography (Advanced), , XII G 60-60 | 60-60 | GO-60 Warren
1215
1217 Chemical Mineralogy and
Petrology = A XII G .. .. |30-60 | 30-60 Warren
a0, 802, 1230, 1231, 1232 .
1219 Cry «Lu!mrl AphY ., 05 . o4 oo (Elective) s e L e an ]120-20 Warren
o3, 801a
1220 Physical and Chemical
Crystallography S Ll G «|.. .. | 6O-60 Warren
I’lfi
1221 Analysis . | VIIIy and 4 20-20 |20-20|.. .. Warren
(Elective)
1230 11,5 X 8 4030 Foe o | 2w e Shimer
| IXa.
12308 sRynamical. e Lyl 8 30-20 } .. .. . s Shimer
1230b Geology 8-4 30-30 | .. .. | .. Shimer
General study exeept in
I, 111, X1, XI1 y
oy I\I_II‘I. TIX=A% B0 oo 0| 30=80 | Shimer
N
131 B e |40 Shimer
- 3 i &, |80=80 .. .. Shimer
2 12305
Gienera except in
I, IIl 'I. X1I -
Geology ) i . Il XIT 3 o | oes an | 30=30 Barry
1202, 1241 IXA,
logy i T o | 8 3 30-30
1 3 111 XII 4 40-20 | | s Barry
104, 1 1
1234 Geolopic 111y, 5 4 e o | 40-80 Barry
4 o | v @ | 80-30 Lindgren
G 060-60 | .. | GO-60 Lindgren
..... 3 1133 4 el e s Lindgren
50-40 |
4 10-10 Lindgren
60-30
4 o s e 1] 20-20 Lindgren
G 60-30 | 60-30 | 60-30 Lindgren
4 | 30-30 | .. .. Jones
XII and
Elective Al | E A A [ (.1 Barry

XII and s
Elective &' e s 1220020 Liadgren
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Term and Hours of
Exercise and Freparation  Instruclor

No. k,d..,. { and Preparation by Year st 2d id in Charge
1247 E ng cring Geology Term Term  Term
530, 1231, 123 4 20-20 |. i Barry
1250 L;lumi" Histor: 4 .. .. |40-30).. .. Shimer
1230, | 31,12
1251 Paleonto ; XI11I 3 30-40 | 3040 | .. .. Shimer
1230, 1231
1251a Paleontology........ . VII 4 20-20 | 40-20 lll-"(l Shimer
1252 I‘llmnlu'\fw\ (Advanced) XI1I [ FA A 10-30 e
e || | 10- 5u e
1253 [ruh \ l-l ..... oo SGEL 4 60-301].. .. Shimer
12
1254 \ul'i'ln 1 Gen. St o | el B0=8U Shimer
1255 1w Adv.
. e == ] Shimer
1260 30-30 | .. - | A Shimer
1261 Hydro - . '20-20 |... «& Lindgren
1230, 1231,
1262 Geological ‘nr £ ot e | 30-60 | 30-60 ‘ Dept. Staff
1263 Geology of th America, Xil <. | 80-60 | .. Dept. Stafl
. 232, 1215, 1250
.l.. .. |80-60 Dept. Staff

1264 Geolopy
1230, 12t SI

232, 1215, 12563.

NAVAL ARCHITECTURE AND NAVAL ENGINEERING
1300-1399
NAVAL ARCHITECTURE 1300-1399

Term and Hours of
Exercise and Preparation  Instruclor

No Subject and Preparation Taken by Year 1Isl 2d 3d in Charge
Term Term Term
1301 Naval Architecture....... XIII 38 20-30 | 2040 | 20-40 Jack
2 1
1302 al Architecture. .. ... X111 4 20-40 | 80-60 | .. .. o
1301, 1343 XIIIA B ST L e AL
1311 Theory of Warship Design XIIIA 4 40-40 | 40 40 | 4040 Hovgaard
1301
1312 Theory of Warship Design XIIIA G 40-40 | 40-40 | 40-40 Hovgaard
1311, 1302
1314 Shipyard Practice . ... XIIIA 4 .. .. |3040] . < Jack
1301, 1311 i
i n and
SR 4 o e s |i20=20 Jack
XIITA 4 80-0 |80-0 |80-0 Hovgaard
......... XIIIA G 60-0 |60-0 |60-0 Hovgaard
XIITA 4 40-0 |+ =: e Jaclk
...... XI1I o eS| . | 20-20 Owen
XIIT 3 . | 10-10 | 20-20 Owen
Jack
XIII 4 20-20 1"(]*‘!] | 20-20
XI1I1 2 ., | 60-10 Owen
...... X111 8 50-0 |60-0 |70-0 Owen
XI1II 4 75-0 |90-0 |00-0 Owen
f X111 4 . | 20-40 | 20-30
r Design  XIII 4 .. .. |60-0 [50-0
XIIIA G 30-30 | . 5| [l
XIITA G 60-30 | 30-15
X1II 4 30-60 | =
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DRAWING AND DESCRIPTIVE GEOMETRY

Term and Hours of

cise and Preparation  Instruclor

No Subject and Preporation Taken by VYear 1st 2d Tl in Chares
Term Term  Term

and Dese. Geom, All Courses 1 60-0 |.. | Kenson

All courses
D12 Drawing and Desc. Geom. except I,

S A S | 60-0 | 5 Kenison
All cotirses
D13 Drawing and Dese. Geom, ept I; IV} 1 | 60-0 Kenison

D11, D12 XI; XVa

D14 Drawing and Desc. Geom..I; XI; XVi 1 | 600 | .. Kenison
D1
D15 Drawing and Dese. Geom.. I; XIi XV, 1 | ., | 80-0 Kenison
D11, D14
D16 Drawing and Desc. Geom. .. .1V 1 1600 | i oa Kenison
D11
D17 Drawing and Dese, Geom,, IV 1 |60-0 | .. .. Kenison
1
D18 Freet IV 1 70-0 road | : Brigham
v 1 30-00 | a Brigham
1V 1 ce e | 40-0 Brigham
X1 2 BO=Q (v Kenison
[ Xvi; v G o e B s Kenison
I 2 60-45 e Kenison
| 2 | 5010 ey Bradley
ndDrawing., . v 2 40-0 10-0 | 40-0 Brown
D 1f
D43 Freehand Drawing. IVy 3 40-0 | 40-0 |40-0 Brown
D42
D44 Life Cla IVy 4 60-0 | 60-0 |60-0 Brown
D43 :
D45 Life Class and Decorative .
Design ) Elective IVi G 60-0 | 60-0 | 60-0 Brown
44
ECONOMICS
Term and Hours of
Exercise and Preparation  Instructor
N whie Taken by VYear 1st 2d 3d in Charge
Term Term  Term
Palitical Economy. 2 30-30 [ 30-30 |
Ee 50 ; 2 30-30 | 30-30 [ Loten
except XV 8 80-30 | 30-30 | 30-30 Dewey
Blective 3-4 30-30 | .. .. Dewey
XV 3 30-50 7 S Dewey
6 1t X\ 3 3040 Dewey
3 30-45 Ve
3 3 30-560 } Doten
1L Pr 81 30=-30] .. i ] : Doter
it 2 40-50 .. . ok Shugrue
2, 12,13 2 1 2 | 10-50
Fehl Cost Accounting. XV 4 | 40-70 . Shugrue
1 2GS
Ecat In 1 Organization XV 3 30-60 |30-60 | .. .. Armstrong
511
Ech8 1 nt LV 4 30-60 | 30-60 | 40-50 Schell
XV 4 20-40 | 20-40 | 20-40 Schaub
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Term and Howrs of
Exercise and Preparation
Subject and Preparation Taken by Year 15t 2 1

£
Term

Term Term
Business and Patent [ Elective 3 . | 30-30
Law seamali . LV 4 30-30
Statistics. . ; 1 XV 3 | 40-10
Ecat

ENGLISH AND HISTORY

Term and Hours of
Exercise and Preparation

Nubiect and Preparalion T'aken by  Year 1st 2d 3d
English Term Term Term
1 30-50 | 30-50 | 30-50
I h and Histor 1 30-50 |
I h and History 30-50
En lish and History 1 | | 30-50
1 |
2 20-20 | 20-20 | 20-20
2 30-50
2 30-50
(€ 2 20-50
8 20-10 Summer Term
3 30-60
., XVi3 30-30
3 30-30
30-30 | .
20-30
30-30
3040 :
$0-30
a0-30
30-30
J0-30

MODERN LANGUAGES

Term and Hours of
Exercise and Preparatic

Stlije nd Preparation Taken by Year Ist 2
Term Term  Term
Germa AT (Elective) 1 30-60 | 30-G0 | 30-60
Vi IX-A;
German (Inters i X XIV 2 30-50 | 30-50 | 30-50
L11 [TVIIT XV 2 30-30 | 30-30 | 30-30 |
| XII 8 30-50 [ 30-50 | 30-50 )
ed) X 2 30 30
¢ Elective 3,4 30-30

TECHNOLOGY

Instructor
tn Charge

Albers

Dewey

Instructor
in Charge

Seaver
Robinson
Rabinson

Robinson

Rogers
seaver

Aydelotte

Aydelotte

Aydelotte

Aydelotte

Prescott

Rag

Ropers

Avdelotte

J) ' n
Robinson

Robinson

Instricior
in Charpeé

Vogel

Vogel

Vogel




M11

Mi12

M13

M14

SUBJECTS OF INSTRUCTION

Term and Hours of
Exercise and Preparation

Subject and Preparation Taken by Year Isi 2d 3d
Term Term  Term
German (Advanced) (Elective) Bk o /30530 |

Option in General %lu.'n:“

German (Advanced) Litera-
L Tl (Elective) 804 s s 11:80=30
( Iption in Gene ral Studies
21

German (Advanced) Drama (Elective) 8, 4 .. .. | .... [30-3D
'I )ption in General Studies
21

German (Advanced) Com- I
P jon and Con ion (Elective) 8okl a2 e 1iB0=80!

Option in General Studies

] 9

German (Advanced) Sight
Reading
{![lt[ull in Gene ra! ‘w‘u
L21
German {Advanced) Life of
German Scientific men (Elective) 8,4 .. .. |30-30|30-30
;lmim: in General Studies
21
German (Advan
'l !\lllt. in G
21

(Elective) 8,4 .. ..130-0 |30-0

(Blective) 8,4 .. .. |.. .. |80-30

\
| Corre spondence (Elective) 3,4 .. ..|30-30 |30-30
L in General Studies

(Elective) 1 30-60 | 30-60 | 30-60
(Elective) 1 30-60 | 30-60 | 30-60
IVi 1 | 20-10 | 20-40
French T chnical (Elective) Vi X 2 80=500lut iy ) v
L61
2 (Advanced) . cvennns Vi 2 20-30 |20-30 | ..
itectural Read
]nwnl“\d\ anced) {
*rench History . | (Elective) 8, 4 30-30 | 30-30 | 30-30
s | VII njv!mn ] 2 30-30 | 30-30 \fillv-lillJ
!
{
| (Elective) 8, 4 30-30 | 30-80 | 30-30 |
s | VII 2 30-30 | 30-30 | 30-30 |
{ J
[ (Elective) 3, 4 30-60 | 20-30 | 40-50 |
| 111y 4 . I:n 30 | 40-50 J

MATHEMATICS

Term and Hours of
Exercise and -'ufr /
Subject and Preparalion Taken by Year 1st 2d 3d
Torm  Term Term
All courses 10 304806} 5% vl

All eourses T an e [F80=800] 0.

themi tics
(nw‘lT(':'. All courses 1 .. .o | oo 0w | B0=60
MIf, M12

Four

[Exer-
Slide Rala i i v yda s Elect. . vsu's cises R I

121

Instructor
in Charge

Vogel

Vagel

Vogel

Vogel

Vogel

Vogel

Vogel

Vogel

Langley
Langley
Langley

Langley
Langley
Langley

Langley

Langley

Instructor
in Charge

Tyler

Bailey

George

Lipka
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M23

M26

M35

M36

M38

M39

M41
M45
M50

MGO
Mil
Mo2
M63
M4
MBS
M 66
Ma67
MOS8

M9

MASSACHUSETTS

Subjiect and Preparation

matics (Calculus and
entinl Equations)

bility and
Sfjuares

. (Advanced
& Diff. Equa-

(Advanced
s & Diff. Equa-

Matl

1ematics

Applie El

Mathematical Laboratory
99

! except IV, }
| Ve VI X

INSTITUTE

Taken by '.r'H"
All courses 2
All courses 2

All courses |

| 2

VIIIs 4 20-20 | 20-20 |

VIII 3

VIII
X

e

(Elective)

(Electi

IX-B

& o
(Elective) 8,4,G ..

OF

30-60

30-¢

40-60 |
30-60 | 30-60 | 30-60 | ment
30-60 | v | e

TECHNOLOGY

Term and e
ise and Pri

mrs of
paration

Ist ad

Term

80=60 | .. .. |

Term  Term

. 130-60 | .

. | 80-60

30-60 | .. .
‘:m-nu

30-60

3 30-60 | .

.« | 30=60 |

; o . | 30-60
30-60 o A

2040 | 2040 | 2040

in Charge

Woods

Bartlett

Moore

Bartlett

Moore

Woods

Woods

Woods
Moore

Bailey

| 80-60 | .. .. Hitcheock

| 20-40 | 20-40)
. | 20-40 | 20-40 |

30-60 ‘

b of

30-60 |

: | fre
. .. | 80-60 | to
3060 w tllx oo
st || 5 (18060

Lipka

15
depart-

)M year
Vear,




ALPHABETICAL LIST OF SUBJECTS WITH
THEIR NUMBERS

1 it and  its
.\m;hc Ltlw"i‘ 646
Alternating Currents, 651
nating Currents and Alternating Cur-
t Machiner:

tomy
hro imlm
\u D
lied

lied (
Applied N
.l\|-1\!:wl Mec

Ar plu d Mee |1 ‘.m 5
Materials),
Mechanies (Strength of Materials),

(Kinetics, Strength of

Mechanics (Strength of Muterials),

ngth of Mater

Mechanies, 2
Mechanies (f

Mechanics Strength of Materia

dpechanics, 223b
Applied 3 lxmnt:cq). 22
Applied wemistry, 581
J\T(.HllL‘ 2

I!enn\t\ of,
f Water and S

4
acteriology
Banking, £
]imublmv wnd
Bioche
Biochen
Biological ¢

El

lected Topics in, 628
im. 780
702

ind Patent I..\\

Lasv, Ec60

Management,
Central Station Design
Central Stations, 622

ical
Chemics
Chemics
Chemical Lite
Chemical Mineralogy a
1 Principles, 1, 5
1 Principles, Ia,
Chemieal l’rmcip!:'s. 11, 567
Chemistry, General,
Chemistry, (’zrnr‘:.\l
Chemistry, General,
Chemistry, (General,
(0 ]umMr\

579

l_l‘L‘lln.li‘Js:)'. 1217

Applied, 5!
Chemistry, Inorganie, I,
Chemistry, Inorganie, IT
Chemistry of Road Mate
t'hc-mlslt\ of Rum! \I ite TI.I 8,

Color and Acc 5 .HU(:
Combustion,
Constitution of Matter, 830
Constructive Design, 481

C “onstrue tive De 11 182 /

counting, Ecbl
lography, 1219

e Astronomy, 880

¢ Geometry, D21
iptive Geometry, D23
m, I, Architectural, 471
LI, Architectural, IT‘.?
]l] \rc hitectural, 473

I)r.l\nnu and
Drawing and Des
Drawing and De
Drawing and Dese
I)m\\.mg and De:

mi\'e- l’vcmnutrr. D14
tive Geometry, D15
scriptive Geometry, D16

awin, nri Descriptive Geometry, D17
IJr\ Ing

.r
ical Tndu
itions, I

Elements of,
ements of, 641
nts of,

ineering,
EIneering,

T H‘lrn.d
E‘_Iu mn il

ingmeering, Princinles of, 604
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ical Engincering, Principles of, 6044 English and History, E1I23
gineering, Principles of, 605 English (Contemporary Literature), E51
al Engineering, Principles of, 606 English (Contemp
an.\l I ngineering, Prin || !r s of, 607 l'nMi<h (Shak
setrical ¥ English (Lite
ctrical Engineering Lab mh E (I

1§ (Administrative Problem
17 Itkh, 1I,1umu ing Publicity),
European Civilization and Art, 44
European Civilizaticn and Art, 44
Experimental Problems in Industrial Chem-

trical Engineering Lah 1
al Enmineering Labor: nm\
qal Engineering Laboratory, €
]l Engineering Laboratory, 67
ical I¥ gineering Laboratory, 07,
ical Engincering Laboratory,
sal Engineering Luboratory,
il i.m'lm ering Laborator
ingincering Laborator
|,m ineering Laborator
snprineering Laborate
ng Labc
ngincering Labor
shgineering Labor;
Engineering
Fngineering Labor ,1u|\' (184

31
. 331a
Assaying and Metallurgical Labora-

r (Advanced)
1on Engineer;
Advanced,

Foundry

1§ ) ‘oundry,
nced, 696 Foundry
I‘_ gineering Seminar, 650 Foundry, Vise and Bench and Machine
v, Industrial Application of, Tool Wark, 2¢

l reehand Drawing, D18

ical Testing (Advanced), 695 D19

squipment, 620 D20

m and Distribution of , D42

\l nul Drawing, 143

Elementary, L61
skt , Intermed:ate, L62
il Lighting of Buildings, h, Intermediate, 1.63

.G+
517 1

. Methods of, §

L7
oL
I

ginee ring Lectures, 276

2356

womic, 1240

‘eonomic, 1241

| nomic, 1242
dvanced), 1243
‘ement and Building

oratory, 204
wage Puri-

um, 1244

:0logy 2
Geology of Materials, 1248
Gieology of North America, 1263
{ logy of Soil and Soil Examination, 1246
Geometrical Optics, 817
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ALPHABETICAL LIST 1265

strinl Water Analysis, 521
anic Chemist
Chemi

Ge rm.m

Elementary, L11

508
and

ative Design, D45
],fuwH](I'\\l it

1e Design,

dynamics
ind Engines

vz

reration and
Geur and

gine, ctc.

M21
and Differential

' ‘\pp of C -ﬂr‘u‘u&) M23
v, 559d M4l

of Elect.), M35
v) 11T

Ma u'm\u' ’
Mechanic:

of Ihll lmm,
“yt‘ at 7

ineering ]?‘l.nl.lr‘:', 211
26

phy S
Metallography and the Physics of Metals,
364

Meta

rial Relations, Ec46
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Metallurgy, 342a
Metallurgy of Iron and Steel, 313
Metallurgy of Iron and Steel, 3:
Metallurgical Calculations, 8: »'n
Metallurgical Plant Design, 346

Mets a‘l'mru al Laboratory and Reports, 3
aboratory and Reports, 15
f Engincering Materials, 345
urgy, Gener: al, 344

fun'\. General, Advanced, 347
Ferrous, (Adv, .mv.ui), 348

Microscopic
Microscope ”
834

Microscopy wl DrmLmu Water, 706
Mi m_nr\

24
t .'\r:1!ll.
ering, ’IS
L nmnurmp, 27
] l”!r-ln ANe R

Pe '!r-hﬂ_\'. 1201
Petrology, 1202

- 1203

ind Petrography, 1214
ngineering, 301

nnecring, 402

ngineering, 303

ngineering, 304

rm;r, 305

)6 (Advanced)

boratory, 322

nced), 324
anced), 1252

Ma
Pcrqnn .I H\ I

INSTITUTE OF

TECHNOLOGY

Petrography, 1215

Petrography, A« , 1216

Philosophy of o8 ire, 451
Photographic and Optical Research, 873
Photography, 816

l’h\’:ni and Chemical C[‘)bld”o[,!"l])hs‘

, 71

.1] (lpnh, :_
al lmlr\xm(llls, 800
Literature, S10
ical Imn‘mg 15

Mining,
I‘m'.- r Plant De
Power
654

Precision of Measurements and Laboratory,
S

I’ru‘.m;-ln-; of Matter, 870
Problems and Practice in Public Health,
3

Problems of Chemical F.nuu.vcrmg, 586
Professional Relations, 422
Proximate Technical \n'xl sis, 530
Methods, 738
33

Public Health Lahorato
Publie Service lnmrnmu

adiochemistry an
Railway Design, 126
Railway Design, 128

Railway [ 123
Railway ng, 125
Railws nw, 127
Raii Mu\\rsrk. 20

and Highway Engineering, 121
lopments in Chemistry, 594
opments in Organic Chem-

Railway
l{e'u nt Dev

Report Wr
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