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To the Corparatiolz of  the 3Iassachusetts ITtstitute of  Tech. 
it o fogy: 

Since my last annual report, one school year has ended 
happily, and another has opened with the fairest prospects. 
On the 3d of June, the degree of Bachelor of Science was 
conferred upon one hundred and two members of the class 
of 189o , and upon one member of a preceding class who 
had supplied certain requirements previously lacking. The 
degree of Master of Science was conferred upon a member 
of the class of I889, after the completion of a year of 
additional study. 

Inasmuch as Graduation Day of i89o marked the close 
of the first quarter-century in the life of the Institute, it 
was made the occasion of a commemorative address by 
Augustus Lowell, Esq., of the Corporation and of the 
Executive Committee, in which the work of twenty-five 
years was reviewed, and the contributions of the school to 
the cause of scientific and technical education were set 
forth, both for the encouragement of the g.overnors, teach- 
ers, alumni, and other friends of the In.stitute, and as an 
historical record of interest• 

Of the lO2 graduat.~ng members of the class of i89o , 25 
graduated in civil engineering, 27 in mechanical engineer- 
ing, 3 in mining engineering, 5 in architecture, 13 in 
chemistry, I8 in electrical engineering, 3 in biology, 2 in 
physics; 6 graduated from the department of general 
studies. All courses of the school were thu~ represented 
in the award of diplomas. The fourth-year ,~tudents of the 
year now current comprise candidates for the degree of 
the Institute, in each of the nine courses named, and also, 



for the first time, in chemical engineering, that course (X.) 
having been opened to students at the beginning of the 
s c h o o l  year 1888-89. The course in sanitary engineering 
(XI.) will not present candidates for a degree until the 
school year next following, 

The new year has witnessed an increase, though not a 
large increase, in the number of students in the school. 
The  total registration this year, as by the catalogue now in 
press, amounts to 937 against 909 last year, a gain of 28. 
The  following table exhibits the number of students in the 
school each year, from the opening of the Institute to the 
present time : n  

Year. No. of Students. 

1865-66  . . . .  72 

1866-67  . . . .  137 

1867-68  . . . .  167 

1868-69  . . . .  172 

1869-7  ° . . . .  2O6 

1870-71 . . . . . .  224 

~871-72  . . . .  261 

1872-73  . . . .  348 

1873-74  . . . .  276 

1874-75 . . . .  248 , 

1875-76 . . . .  255 
1 8 7 6 - 7 7  . . . .  2 1 5  

1877-78  . . . .  194 

Year. No. of Students. 

1878-79  . . . .  I88  

I 8 7 9 - 8 o  . . . .  203 

188o--81 . . . .  253 

I 8 8 1 - 8 2  . . . .  302 

1882-83  . . . .  368 

1883-84  . . . .  443 

I 8 8 4 - 8 5  . . . .  579 

1885-86  . . . .  609 

1886-87 . . . .  637 

1887-88  . . . .  720 

1888-89  . . . .  827 

1889-9o  . . . .  9o9 

189o-91 . . . .  937 

STUDENTS BY CLASSES. 

The aggregate numberof students for 189o-9x is divided 
among the several classes as follows:-- 

Graduate student, candidate for advanced degree ..... I 

Regular students, Fourth Year . . . . . . . . . . .  ! 15 

" " T h i r d  Year  . . . . . . . . . . . .  138 

" " S e c o n d  Year  . . . . . . . . . . .  154 

" " F i r s t  Year  . . . . . . . . . . . .  250 

Specia l  s tuden ts  . . . . . . . . . . . . . . . .  279 

T o t a l  . . . . . . . . . . . . . . . . . .  937 

m 
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Assigning the special students to classes, according to 
the predominant studies pursued by them, we reach the 
following statement of the division of the whole body 
among the several years : - -  

CLASS. 

Graduate  of  the M. I. T., candi- 
date for an advanced degree 

Fourth Year 
Third  Year . . . . . . .  
Second Year . . . . . . .  
First Year . . . . . . .  

• . , . , . . . 

Regular. 

I 

I I  5 
~38 
t54  
250 

658 

Special. Total• 

279 

3a 
7I 
84 
92 

! 

x47 
209 
238 
342 

937 

" ' 4  

S T A T I S T I C S  OF E X A M I N A T I O N S .  

Of the 937 students of the present year, 365 were not 
connected with the school in 1889-9o" 

Fourteen had been connected with the Institute at some 
previous time, and returned to resume their places in the 
school; 26 were admitted provisionally, without examina. 
tion ; 6o were admitted on the presentation of diplomas or 
certificates from other, institutions. 

Excluding from consideration those who were admitted 
but have not, in fact, entered the school, 36 in number, the 
following was the result of the examinations held : - -  
"kdmitted clear 

,, ' . . . . . . . . . . . . . . . . . . .  i65 on one condition • 

" " two conditions . . . . . . . . . . . . . .  5 I • . 

" " three ,, . . . . . . . . . . .  28 
. . . .  , . . . . . . . .  1 3  " " more than three conditions 

Rejected . . . " . . . . . . . .  8 too  

. . . . . . . . . . . . . . . . . . .  64 

329 
EXAMINATIONS AT DISTANT POINTS, 

In addition to the entrance examinations held in Boston 
in June and September, 189o, examinations were also con- 



ducted, in June, at Chicago, Cincinnati, Montreal, New 
York, Philadelphia, Pittsburg, Portland, Ore., San Fran- 
cisco, St. Louis, St. Paul, and Washington. 

R E S I D E N C E  O F  S T U D E N T S .  

Thirty-eight States of the Union, besides the District of 
Columbia, are represented on our list of students. Of the 
total number of 937, including special students, 517 are 
from Massachusetts, or 55.0. per cent of the whole;  ~o8 
are from other New England States; 3t~ from outside 
New England, of whom 36 are from foreign countries. 

The following table shows the number of students of 
each specified class from each State or foreign country - ~  

S,a;e .  - - - - - - - - t - - - - - - i - - I  State .  , - - -  - -  i - - -  

Cal i fo rn ia  . . . . . . . . . .  I . -  41. '1  7 i ix;  3 z41lTennessee . . . . . . . .  ~, t * i " "  

C o l o r a d o  . . . . . . . . . .  I . . . .  I x~ zi 2 21 , ~ T e x a s  . . . . . . . . . . . . .  t . . .  : : : i ~ : :  2 
C o n n e c t i c u t  . . . . . . .  1 4  3 6 3 x 6 ; x 5  3 / I V e r m o n t  . . . . . .  [ I . . . .  . , . . . : . . . " ; [ " ~  2 s 3 ]  i 
~ e i a w a r e  . . . . . . . . .  I . . . .  I " !  ti x . . .  z l lVirginia . . . . . . .  [ . . . .  ! . . . [  2~ . . .  
D i s t .  C o l u m b i a  . . . .  I I . . [ . . [  3 4 * 3 71 'Washins ton  . . . . . . .  x z i . . .  
F l o r i d a  . . . . . . . . . . .  I ' . . I  xJ '!  3 . . . .  s l W e s t V l r g i n i a  . . . . .  t . . . . . .  ! 2 . . .  

~.e.orma . . . . . . . . . . .  I . .  x [ . . ,  xl 2 ' , . . . I  2l lWisconsin . . . . .  I t 21 2 ' . . .  . . . .  41 I [ i 2[ , o 8  t . i n o i s  . . . . . . . . . . . .  I 6 8~ 7, o! 3o:  41 a~Jl _ ] I i i 
I n d i a n a  . . . . . . . . . . .  ] = ../-.[ ~1 2 4l ~ l  l ~ a r e i g n  [ t i t 
I o w a  . . . . . . . . . . . . . .  I . . . .  / x 2 3 ' 6 dl  t~aumrtes. [ 
K a n s a s  . . . . . . . . . . . .  I - . I . . I . . I  ~! z: z] ~llArg. R e p u b l i e . [  . . . .  i . . . l . . . ! . . ,  x , 2 
l~.entucky . . . . . . . . . .  / . - I  ~1 ,l  t l  Si r 4!lBrazil . . . . . . . . .  [ . . . . . . . .  i ' " i " "  21 
L o u i s i a n a  . . . . . . . . .  I "  ~ / "  5 6 i 2 ~[Bulgar ia  . . . . . . .  ] . . . .  [ . . . .  ~ " "  i 
, , ~ a i n e . . .  t 6 2 x r , 2  ' l '1 z . . . . . . . . .  3 3 4, 5 ~ E n g l a n d  . . . . . . . . . . . . .  ~ ' " t " .  T 

~v~assaenusetts.  z/63,8o/991~37[aSo j3715 ~ 711Hawaiian is lds.]  . . . .  l . . . I . . . ~ . . .  
e. t .mn'g an  . . . . . . . . . .  / 3 [  41 tt 21 ~ot 6[ t ~ l I r e l a n d  . . . . . . . . . . . . .  J . . . . .  i . . .  2 a . .z.[ 4 

M i s s o u r i  . . . . . . . . . .  I . . I  z / 2 1  ~1 5 31 8i lMexieo t 
M o n t a n a  . . . . . . . . . .  1. I / I [ i xl ~ [N Br-~ '~: ,~"~ . . . . . . . .  ~ " : ' " l  

e b r a s k a  . . . . . . . . .  / . .I . . / . .I . . .I . . .  i tt z ! l N o v a S c o t i a  . . . . . . . . . .  ~ . . . . . . . .  z[ 2 
~ e v a d a  . . . . . . . . . . .  / . . I . . / . . I  x x , . . . I  xllPeru . . . . . . . . . . . . . .  ! . . . !  . . . . . .  t 2 3 
~[. Hampshire . . . . .  [ 31 21 21 Sl 'e i  x,! 2311Porto Rico . . . .  [ . . . .  1 x [ . - . ! . . .  
~ e w  / e r sey  . . . . . . . .  / ' I N 4 1  21 9 ~ ~l ~ i l P r o v .  O n t a r i o . . I  . . . .  I . . . ~ . . . 1 . . . I  IIr x ~d a 

N.o. C a r o l i n a  . . . . . .  [.ffd../...I xl... ~llScotland . . . . . .  I . . . .  I . . . l  ~t ~1 x 4 
u n i o  . . . . . . . . . . . . . .  / 6 1 5 1  51 7 ! 23 mJ 3311Trinidad . . . . . . .  / . . . .  / . . . . . .  t . . . ] "  z 3 
Oregon ........ . . . .  ~1 , . / . . I . . I  ~1...I ~ll~i'urkey . . . . . . . .  I . . . .  I . . . . . . .  ~ ~ 
I 'ennsylvania..[ . . . .  | ~ 1 4 1 4 1  61 t6:61 =q ~1 [ ~ ! - - * - - I  
~ o d ~ , s l a n d . .  I . . . .  / 3[ 3|31 91 t8 i 3[ 2'i{ T o t a l  . . . . . . .  I ,It,51t381,54i'~5o[~58 "79,937 

, i ,i / i t 
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RESIDENCE OF MASSACHUSETTS STUDENTS. 

It has been said that 55.2 per cent of our students are 
from Massachusetts• All the counties of the State, except, 
the small counties of Dukes and Nantucket, send students 
to the Institute. One hundred and six cities and towns 
are reported on the lists. The first column of the follow- 
ing table shows the number of cities and towns in each 
county sending pupils to the Insti tute;  the second column 
gives the aggregate number from each county. It  appears 
that Middlesex sends us t64 pupils ; Suffolk comes next, 
with i56 ; Essex third, with 6o; Norfolk fourth, with 5I. 
Last year Suffolk County led the list. 

COUNTY, 

B a r n s t a b l e .  . . 
B e r k s h i r e  . . 
Br i s to l  . . . .  
Essex  
Frankli~ i i i 
H a m p s h i r e  . . 

No. of 
Towns. 

4 

5 
I5  

I 
2 

30 

No. of 
Students• 

2I 

4 

95 

C0UNTV, 

H a m p d e n  . . 
M i d d l e s e x  . . 
N o r f o l k  
P l y m o u t h .  . 
Suffo lk  
W o r c e s t e r  . . 

T o t a l  . . I O - - ~ t ~  

No. of No. of 
Towns. Students, 

4 8 
32  t 6 4  
I 7  5 x 

I2  2 4 
3 I 5 6  
8 19 

517 

The following is a list of the towns~ thirty-three in 
number, which send four or more scholars to the Insti- 
tute • - -  

B o s t o n  . . . . .  I 4 3 I  F a l l  R i v e r  . . . .  8 [ D e d h a m  . . . . .  

N e w t o n  . . . .  2 9 i  L a w r e n c e  . . . 7 [ G l o u c e s t e r  . . . .  4 
C a m b r i d g e  . . . i 

2 I  F r a m i n g h a m  . . . 6 1 H i n g h a m  . . . .  4 
B r o o k l i n e  . . . .  I 81  M e l r o s e  . . . . .  6 / H y d e  P a r k  . . . .  4 

L y n n  . . . . .  14 ]  N e w  B e d f o r d  . . . 6 / K i n g s t o n  . . . .  4 
4 

L o w e l l  . . . . .  13 ISalem • • • • . 6 ~ M i l t o n  . . . . .  4 

N e w b u r y p o r t  . . . I 3  I W a t e r t o w n  . . . .  6 | S t o n e h a m  . . . .  4 

C h e l s e a  . . . . .  I 2  / A r l i n g t o n  . . . .  5 ] W e l l e s l e y  . . . .  4 

W a l t h a m  . . . .  IX ! F i t c h b u r g  . . . .  5 I W e y m ° u t h .  . . . 4 

M a l d e n  . . . . .  I o  I M e d f o r d  5 / W i n c h e s t e r  • • • 4 
S o m e r v i l l e  . . . .  I . . . . .  

IO i T a u n t o n  . . . . .  5 W o r c e s t e r  . . . .  4 
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P R O P O R T I O N  OF O L D  AND OF N E W  S T U D E N T S .  

The following table exhibits, for each year since I883, 
the distribution of the total number of students among 
two classes: first, those students whose names are found 
upon the Catalogue of the year preceding ; and secondly, 
those students whose names appear as new names upon 
the Catalogue of the year to which the statement re- 

lates : - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ 222 L 2 . .  , =  

I O) (2) (3) t C4) 
No.of Students ~ Of those in 

Y~xa. 

I883-8~ 
1884-85 
I885-86 
1886-87 
1887-88 
I888-89 
1889-9o 
I89O--9I 

Students. previous year 
who remain in 

Cs) 

in the Cata- No. of No. of 
New Students New Students 

entering not of the 
~before issue of regular 3rst- 

Catalogue. },ear class. 

212 I40 72 
268 i86 82 
240 I77 63 
258 19 ° 68 
324 229 95 
36- z45 I 17 
352 z55 97 
365 "2-34 * i3 t  

I column (3) tile 
ifollowing num- 
I berarereg- I 
I ular first-year ] 
I Students" I _ _ .  

Total 
No. of logu.e of the 

the Institute. 

443 23t 

• 369 
637 379 
720 396 
8z7 465 
9o9 557 
937 572 

It  appears from the foregoing that the number of stu- 
d e n s  remaining over has been increased by I5, while the 
number registered for the first time is larger by [3, mak- 
ing the net gain, as previously stated, 28, 

AGES OF STUDENTS ON ENTRANCE. 

The next table exhibits the ages of our students upon 
entrance. The regular students of the first-year class 
fiumber 25o. From these we should except 4 cases of 
students of unusual ages .  These deductions leave 246 as 
the number of students whose ages have been made the 

subject of, computation. 

* In addition, ~6 students are repeating the first year. 
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The results appear in the following table, in comparison 
with the corresponding results for 1889-9o :__ 

P E R I O D  OF L I F E .  

x6 to I6½ years . . . . . .  
16½ to 17 years . . . . . .  
17 to ~7~ years . . . . . .  
t7½ to I8 years . . . . . .  
x8 toi8½ years . . . . . .  
I8½ to i 9 years . . . . . .  
19 to 19~ years . . . . . .  
I9~ to zo years . . . . . .  
:,o to 2o,] years . . . . . .  
2o] to ",i years . . . . .  " . 
2I to22 years . . . . . .  

255 

t 1889-9o. 

Half-Year Yearly 
Groups. Groups. 

. . . . .  

I 

269 I O  

. ,  

, o  40 
I 2  t . °  

I O  2 2  

7 7 

255 

~89o-9x. 

Half-Year Yearly 
Groups. Groups. 

I 
I O  I I  
I I  

48 
53 IOI 
38 
24 6~ 
I 0  . .  

9 19 
I 0  I 0  

246 246 

From the foregoing tables it appears that the average 
age of the 246 students taken for this comparison, the pres- 
ent year, is 225.66 months, or 18 years 8 months and 15 
days. This compares with the corresponding figures relat- 
ing to previous entering classes as follows :--= 

Av. Age in Months. 
Class of ~89o . . . . . . . . . . . . . . .  2t9.9~ 
Class of I89r . . . . . . . . . . . . . . .  z2I'55 
Class of I892 

. . . . . . . . . . . . . . .  223.50 
Class of I893 . . . . . . . . . . . . . . .  222.4o 
Class of t894 . . . . . . . . . . . . . . .  2z5.66 

! 

We have here the most marked inci'ease in the age of 
our entering students which has taken place since these 
statistics were first compiled. 

In this connection it may be interesting to note the 
ages at graduation of the class leaving us in June. The Ioz 

IZ 
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members of the class were distributed among the several 
periods of life, as follows:--  

Under 2o . . . . . . . . .  8 
Between zo and zo½ . . . . .  4 

" 2o~ and 2t . . . . .  IO 
" zl and 2 I ~  . . . . .  I1 
" 21½ and 22 . . . . .  z 9 

Between 2*. and 23 . . . . .  2z 
" 23 and z4 . . . . . .  xo 

24 and over . . . . . . .  I8 

102 

Here, again, we note a gain, in the age of graduation, 
over the class leaving the Institute in I889. 

PROPORTION OF REGULAR AND OF SPECIAL STUDENTS.  

The following table exhibits both the absolute number 
of regular and of special students, as by the Catalogue of 
each successive year since I882, and the proportion exist- 
ing between l;hese two c l a s s e s ' - -  

YEAR. 

I882-83 
t883-84 
r884-85 
I885--86 
t886-87 
t887-88 
r888--89 
I889-9o 
r89o-9I 

No, of 
Regular 

Students. 

2x9 
272 
368 
4~5 
4 4 2  
52o 

No. of 
Special 

Stude~.~ts. 

Total No. 
of 

Students. 

. 69  

149 
I7I 
211 
I94 
~95 
200 

237 
257 
279 

368 
443 
579 
609 
637 
72o 
8z7 
909 
937 

PERCENTAGK. 

Regular. i Special. 
t 

60 i 4o 
6, t 39 
64 36 
68 ! 32 

3I 
7z 28, 
7I 29 
72 28 
70 3 ° 

WOMEN AS STUDENTS IN THE INSTITUTE.  

The number of women pursuing courses with us last 
year was 33; this year it is only 23. Of this number, 
2 are graduates of colleges. Of the total number, 4 are 
regular students of the fourth year ; 4 of the third year ; 
I of the second year;  3 of l:he first year. Eleven are 



I3 

special students. Of the 9 regular students of the upper 
classes, 2 take Course V., chemistry ; 5 Course VII., natural 
history ; I Course VIII., physics ; I Course XII., geology. 
Of the special students, 4 devote themselves to chemistry 
and physics; 5 chiefly to biology, and allied subjects; i 
to mathematics, and I to  geology. 

GRADUATES OF OTHER COLLEGES. 

Forty.eighf graduates of institutions conferring degrees 
are included in our list of students for the present year. 
Of" these, 6 are our own graduates, of whom I is pursu- 
ing studies as a candidate for an advanced degree. Forty- 
two are graduates of other institutions pursuing courses of 
study with us, either as regular or as special students. Of 
these, Io are graduates of Harvard University, 4 each 
of Brown and Yale Universities, two each of Boston Uni- 
versity, Amherst College, and the Michigan Mining School ; 
while one comes from each of the following institutions : 
Oregon State University, Oberlin College, Hobart, Swarth- 
more, Hamilton, Kenyon, Trinity, Robert College, George- 
town College, Smith College, Iowa State College, Alle- 
ghany College, Haverford College, Spring Hill College, 
Rose Polytechnic Institute, Cornell University, Denison 
University, and University of the City of New York. 

Of the 47, not candidates" for advanced degrees here, 
8 are regular students of the fourth y e a r , - - 3  in civil 
engineering, I in ~arehitecture, 3 in electrical engineering, 
and I in physics ; I 0 are regular students in the third year, 
- - 2  in civil engineering, 6 in electrical engineering, I in 
chemical engineering, I in mechanical engineering; 3 are 
regular students in the second year, ~ ~ in civil engineer- 
ing, and 2 in electrical engineering ; I is a regular student 
in the first year; the remaining 25 are special students. 

t 

il. 

If 
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THE COURSES OF INSTRUCTION. 

The following table presents the number of students in 
each of the regular courses. It will be seen that this state- 
ment relates to the second, third, and fourth years, choice 
of courses being made only at the end of the first y e a r : - -  

YEAR, 

4th Year Class , 
3 d ', ,, 
2d " " " 

Total . . 

I 

2413t1  4 1  ( 
29 [ 28 [ 5 i I~ ~61361 91  f 

I 

.m 

8 

27 

2212. _ I 
10~1  I1 

I I 

115 
~38 
154 

407 

The following table shows the figures of the total line, in 
the foregoing table, in comparison with the corresponding 

. figures for the seven next preceding y e a r s : - -  

1883 
~884 
~885 
i886 
~887 
i888 
~889 
t89 o 

Total 

a = 

,o 

2t 3: 
29 5' 
4 4 1 7 ,  
45 7 
5o l s! 
7I 1I~ 
79 9~ 

_ 7 9 9  

• 418 16I! 

tm 

¢d l .  

"~ 

= 

27 
28 
26 
[9 
I6 
I 2  
I4 
I8 

t6o 

5 [ 2I x8 x . .  
91 20 3 ° I t '  

I O l 2 3  4I 41 x 
I 3 1 2 4  52 41  2 
x8 [ 23 6t i ~1 6 
2'128 74 41 5 
30 [ 29 91 9 [ 5 
27 27 ]o 5 ix 4 

7 , ', 
472 ; 9  24 

o 

, r  

5 
8 

14 , , 
I2 iy 
I2 t4 
13 18 

68 43 

V, 
, ~  

il 
:il 
71 

I3 
i 

[27 

242 
282 
338 

, .  388 
3 407 

3 2,[87 



• , - . . . . .  "';'-" ................... 7 ' : " = . . . .  i . . . . . . . . .  "" 

• {!  

' i  

I5 

The following table exhibits the. number of persons who 
have graduated within each of the several courses, at each 
succeeding year since the first diplomas were conferred : 

1 

*868 6 , 
'869 2 2 
*870 4 2 
*87* 8 z 
~87z 3 I 
*873 r2 2 
t874 lO 4 
~875 , o  6 
r876 ,-, 9 
t877 I2 6 
t878 8 2 
*879 6 8 
,880 3 . .  
,88~ 3 5 
,882 2 5 
t883" 3 7 
t884 5 6 
~885 4 
,886 9 

i 

~._~ .=- 

6 . .  
• . , .  

2 ° .  

3 s 
i I 
6 , 
7 . .  
8 4 
2 

63 . .  

5 
5 1 

7 

t 

8 

TI 
2 

3 
7 

0. 
I 

6 '  
3 

_= 

. .  i . .  

. .  

. °  o° 
oo . .  

. ~  ~ • 

. .  

°o ° .  
• . o .  
oo . .  
° .  . .  

2 3 
° .  . .  
°° o° 

I ][ . .  
.o . .  

I . .  
I I 

I887 
*888 
*889 
189o 

T o t a l ,  

IO 
I I  

'5  
25~ 

83 

6 
23 
17 
25i 
23 
27 

*89 "5 i 35 

,z .. ii . . . . . .  

4 .. , :: "' "~ 
7 . ,  : IO  I [ [ [  I 
9 . ;  8 x [  , 

io . . ;  ,7 31 i ? 
o "" i *7 * [ * 2 75 

I 3  "" I 18  3 ] 2 6 I , 0 2  - -  

IO 9 1 [ 7Z " I 4 1  I I  I ]0  759 

- -  

~C 

[T,, 
! °" S 

I IO 

• . 17 

• . 12 

x 26 
2 ,8 

2 27 

4 43 

• . 32 

X *9 

2 28 

t 24 

*9 
36 
z7 
59. 
58 
77 

Deduct  names counted twice 

Ne t  total 

. . . . . . . . . . . . . . . . . . .  757 

Our special students, of course, cannot be classified 
systematically; but the following table exhibits the num- 

ber of such students pursuing each particular branch of 
study :-- 

* T h e  degree  of the Inst i tute  was  this )'ear conferred upon a member  of the class  of  ]883,  
in  the department  of min ing  e n g i n e e r i n g .  

I 

i 
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NUMBER OF SPECIAL STUDENTS ATTENDING EXERCISES IN THE FOLLOWING 
DEPARTMENTS OF STUDY OR PRACTICE. 

A c o u s t i c s  . . . . . . . .  I I 

A n t h r o p o l o g y  . . . . . . .  4 

A p p l i e d  M e c h a n i c s  . . . . .  54 
A r c h i t e c t u r e  . . . . . . .  84 
A s t r o n o m y  . . . . . . . .  8 
B i o l o g y  . . . . . . . . .  I o  
B l o w p i p e  A n a l y s i s  . . . . .  I 

C h e m i s t r y  . . . . . . . .  73 
Civi l  E n g i n e e r i n g  . . . . . .  23 
C l i m a t o l o g y  . . . . . . .  I 

D r a w i n g  . . . . . . . . .  5 I 
D e s c r i p t i v e  G e o m e t r y  . . . .  53 
E c o n o m i c s  . . . . . . . .  4 
E l ec t r i c i t y  . . . . . . . .  18 
E n g l i s h  . . . . . . . . .  0_6 

F r e n c h  . . . . . . . . .  47 
G e o l o g y ,  etc.  • : . . . . .  33 

G e r m a n  . . . . . . . . .  93 
H e a t i n g  a n d  V e n t i l a t i o n  . . . t l  
H i s t o r y  . . . . . . . . .  6 
I n d u s t r i a l  C h e m i s t r y  . . . .  t I 

L i t e r a t u r e  . . . . . . . .  33 
M a t h e m a t i c s  . . . . . . .  , 38  
M e c h a n i s m  . . . . . . . .  3r  
M e c h a n i c a l  E n g i n e e r i n g  . . . ~-6 
M e t a l l u r g y  . . . . . . . .  [6 

Mi I i t a ry  Dri l l  . . . . . . .  ' 9  

Min ing  . . . . . . . . .  5 
O r g a n i c  C h e m i s t r y  ; . . . .  I2  
P h y s i c s  . . . . . . . . .  l o s  
Phys ica l  L a b o r a t o r y  . . . .  4 
Pol i t ica l  E c o n o m y  . . . . .  34 
Pol i t ica l  Sc ience  . . . . . .  2 
R a i l r o a d  M a n a g e m e n t  . . . .  t 
S a n i t a r y  C h e m i s t r y  . . . .  ". t 
S a n i t a r y  E n g i n e e r i n g  . . . .  4 
S p a n i s h  . . . . . . . . .  2 

S h o p - w o r k  . . . . . . . .  77 
S u r v e y i n g  . . . . . . . .  I I 
T e x t i l e  C o l o r i n g  . . . . . .  6 
T h e o r e t i c a l  C h e m i s t r y  . . . .  ~, 

Zo[31ogy . . . . . . . . .  4 

T o t a l  n u m b e r  of en t r ies ,  by  spec ia l  s t u d e n t s  . . . . .  z j 5 8  
T o t a l  n u m b e r  of  spec ia l  s t uden t s  . . . . . . . . .  279 
A v e r a g e  n u m b e r  of  en t r i e s  . . . . . . . . . . .  4.z 

I t  may be of interest to note the number of students, 
either regular or special, pursuing certain leading branches 
of study, in each of the four years, which are as follows : - -  

STUDIES. 

M a t h e m a t i c s  . . . . . .  
C h e m i s t r y  . . . . . . .  
Eng l i sh  . . . . . . . .  
F r e n c h  
Phys i c s  . . . . . . . .  
G e r m a n  . . . . . . . .  
S h o p - w o r k  . . . . . . .  

First Second ] Third 
Year. Year. i Year. 

3zo -011 t 58 
308 137 : '9 
270 -~ ~3~ 
273 15 
. .  zo9 I89  
57 I79 I55 
• . I43 54 

I Fourth 
Year, Total. 

, 

38 7°-7 
e9 403 

3o6 
48 446 
1o 4or 
48 245 

I 



C~AN~aS l~r '~UILDm~s AND ROOMS. 

The erection of the Engineerihg Building properly 
belongs to the history of z889, although the delay in put- 
ting up the great engine actually brought that work by a 
few weeks within the present year. Natural!y enough, 
there is as yet little to bc added to the story of the 
material development of the Institute. After such an 
effort as was involved in the erection of the building of 
r889, a school as poor as ours may well look forward to 
resting for a little while. What has since been done is 
mainly in the nature of changes in the old buildings con- 
sequent upon the departure of the civil and mechanical 
engineers to their new and grandcr abode. 

In the Rogers Building, Prof. Richards has annexed 
to his domain all parts of the basement formerly occupied 
by Prof. Lanza. These acquisitions nearly double the 
space devoted to mining and metallurgy, allowing not only 
a considerable extension of the assaying department, but 
also the equipment of an ample and safe blowpipe-room 
and the establishment of a small but pleasant library and 
reading-room. It is not merely in the way of an increase 
of space that the assaying department has profited by 
these structural changes. The ventilation of both the 
assaying-room and the furnhce-room has been vastly im- 
proved by throwing down the old partition walls. In- 
deed, the change in this respect amounts to a revolution. 
If the teachers and students of mining and metallurgy are 
not happy now, it will be useless to try to please them. 
Prof. Richards retains the two rooms on the third floor 
hitherto occupied by him, the one as a Iccturc-ro0m, the 
other as a model-room and museum. Another change, not 
less welcome to others than to the miners, has bccn the re- 
moval of the eighty horse-power Porter-Allen engine, which, 
for seven years, has kept pounding away in the basement, 

J 
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shaking the whole building and greatly disturbing the 
occupants of the first floor, at times rendering the Society 
of Arts room almost .unfit for lectures. Prof. Richards 
now has his own separate engine, of fifteen horse-power, 
while the power required for ventilation and other purposes 
in the Clarendon Street Building is furnished by another 
engine, of equal power, situated in that building itself. 

Another change, which will, it is hoped, bring both 
pleasure and advantage to the students of the Institute,  
has been wrought on the fourth floor of Rogers, by which 
the whole front of that story has been converted into a 
large, light reading-room for students in English, history, 
and political science. For this purpose, three rooms, viz., 
the old and most unsafe blowpipe-room, Prof. Schwamb's 
dark and gloomy model-room, and the mathematical 
recitation-room on the southeast corner of the building, 
were thrown into one ; book-cases and reading-desks .were 
brought up from below or newly constructed ; the lighting 
and ventilating of the.room were improved as far as possi- 
pie; and the virtue of paint was tried to its utmost, with a 
very agreeable result. The graduates of the past few 
years, who in their time were obliged to use the small, ill- 
ventilated "Engl i sh  " reading-room in the third story, can- 
not f~.:d to rejoice at learning under how much pleasanter 
conditions their successors in the school now read the 
reviews, look up the professors' references, or write out 
their notes. Prof. Dewey has his own office in immediate 
connection~with the new reading-room ; the other teachers 
in this department keep their desks in rooms 3I and 33, 
on the floor below, using these at times for small classes. 

The first-year mechanical drawing classes, under Prof. 
Faunce, so long cooped up in the " l an te rn"  story, now 
occupy the large room (No. 43) on the Newbury Street 
side of the fourth floor. This room has desks for x99 
students working at a time, while the lockers and drawers 
provided give accommodation for loz more. Here, also, 

i 
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are found chairs and reading-tables for thirty to fifty 
students of the first year, in the intervals between recita- 
tions and lectures. T h e  room left vacant by this better 
provision for mechanical drawing has been taken up by 
the classes in freehand drawing, and has been liberally 
provided with special apparatus and appliance'S. 

On the main floor, tke lecture-room (No. I5) so long 
known as the Society of Arts room has been invaded by a 
much-needed extension of the Secretary's office, the re- 
mainder of the room being turned into a students' reading- 
room, with a small lobby for the Librarian and his assistant. 
The rising floor and chairs of room I5 have been carried 
across the hall-way into room I I, which has been fitted 
up in all respects like the old Society of Arts room, with 
the added advantage of greatly improved ventilation, as all 
who attend the meetings of that society will be glad to 
learn. 

I cannot leave the Rogers Building, even in this brief 
survey, without alluding to the wonderful change which 
two coats of paint and some carpenters' and glaziers' work 
have wrought in the aspect of the main hall and the grand 
stairways. It was only when the building was seen in its 
new dress that ~my one of us came to realize how greatly 
i t  had, for twenty years, been disfigured by stained and 
battered walls. It is much to be hoped that the students 
in their goings out and comings in will respect what has 
been done. 

In the Clarendon Street Building" there has been but 
little change. In speaking of the chemical department, 
further on in this report, I shall allude to the occupation 
of certain rooms on the third floor of this building for the 
first time, for the purposes of that department. On the 
second floor, the architectural students have taken posses- 
sion of the large drawing.room left vacant by the depart- 
ure of the civil engineers; a door has been cut through 
from the architectural library; and this department, with 

t t  
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more than one hundred students, now enjoys a beautiful 
and commodious suite of rooms, in every way adapted to 
its always advancing work. 

L I B R A  RI'ES. 

The work of cataloguing the important departmental 
libraries as well as the small general library of the Insti- 
tute, noted in my last report, has gone on as rapidly as 
Mr. Andrews' duties would permit. Mr. Andrews gave 
up his summer vacation to this work. The number of 
cards added to the catalogue during the year has been 
5 , I 6 I ,  making a total of I I , 2 8 2  n o w  written, covering 
I 2 , O 6 I  volumes and 2,636 pamphlets• 

.The following departmental libraries are now completely 
catalogued : Mining, Chemistry, Biology, Political Science, 
English. In regard to these libraries, the statements as 
to the number of volumes are exact; in respect to the 
remaining libraries, such statements must necessarily be 
approxifiaate only. 

The fo;lowifig is the "Librarian's statement and estimate 
of date Sept: 30, 189o: - 

LIBRARY. 

General  . 
E n g i n e e r i n g  . 

M i n i n g  . 

A r c h i t e c t u r a l .  . . 

C h e m i c a l  . 

B i o l o g i c a l  . . 

P o l i t i c a l  S c i e n c e  

P h y s i c a l .  
Eng l i sh  . . 
G e o l o g i c a l  . . . .  

T o t a l  . . 

No .  oF VOLUMES. 

• t , 4 7 5  ~ • 2~|OO ~ 
897 
75o ~ 

4,23I 

939 
3 , 4 3 2  
2j~O0 ~ 

671 
• I ~OOO ~ 

x7,99o 

It is impossible to state or even closely to estimate the 
number of pamphlets in the several libraries of the Insti- 
tute ; but they certainly exceed eight thousand• 

* Approximately. 

.i i 

! ̧ 
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The accessions to the libraries of the school, considered 
as a whole, during the year, by gift or by purchase, have 
been z,455. Of these, 4 z replace old editions or books 
bound with others, leaving 2,413 as the number of net 
accessions. Of these, 1,867 are bound volumes, and 546 
pamphlets. Their cost and their distribution among the 
several libraries appear in the following t ab l e : - -  

LIBRARY. 

General . . . . . . . .  
Engineer ing  . . . . . . .  
Mining . . . . . . . . .  
Archi tec tura l  . . . . . .  
Chemical  . . . . . . . .  
Biological . . . . . . .  .. 
Political Science . . . . .  
Physical  . . . . . . . .  
Engl ish . . . . . . . .  
Geological  . . . . . . .  

Tota l s  . . . . . . .  

Volumes. 

I I  5 
233 
x36 
61 

476 
89 

463 
99 

173 
22 

1,867 

Pamphlets. 

I6o 
47 

7 
I 

166 
17 
87 
42 

2 
17 

546 

Total Cost. 

$78 71 
48x I2 

8[ 20 
229 32 
49O ~x~ 

99 
462 23 
x96 94 
x3o 58 

$2,249 83 

Neither the subscriptions to periodicals nor the expense 
of binding is included in the foregoing table. The number 
of periodicals at present subscribed for is I96. There are 
received by gift or through exchange, Io i ;  making the 
total number of periodicals on our files, 297. Of these, 36 
are received in duplicate for the necessary purposes of 
different departments, making the number of periodicals 
actually arriving, 333. 

The Institute has received a number of gifts of single 
books, during the year, and in addition, the following more 
considerable gifts : 

From the late Prof. Atkinson, 62 volumes, mostly on 
Political Economy. 

From Hon. David P. Klemptner, a set of the reports of 
the Massachusetts State Board of Health. 



2 2  

From Messrs. Longmans, Green & Co., I I volumes of 
their publications. 

From the Class of I89O, architectural department, a copy 
of  l'Art Arabe, by Prisse d'Avennes. 

T H E  C O R P S  O F  I N S T R U C T O R S .  

The Catalogue of I89O--9t shows the number of instruc- 
tors of all grades to be 95, inclusive of those concerned 
with the Mechanic Arts, but exc!usive of those who are 
announced as lecturers for the year o n l y . . T h e  addition of 
these would raise the total to IO9, made up as follows " -  

Professors + IO 

A s s o c i a t e  Pro fe s sors  " x4 

A s s i s t a n t  Pro fe s sors  . . . . . . . . . . . . . . .  7 

I n s t r u c t o r s  . . . . . . . . . . . . . . . . . .  38  

A s s i s t a n t s  . . . . . . . . . . . . . . . . . .  26  

L e c t u r e r ~  for  the  year  . . . . . . . . . . . . . .  t~  

[o9 

"I~ I= t, sl t ~ t . ,  

I ~ t m m ~ l  ~ I • 
"m Im~+~+l  += I 

• ~ o 

Professors . . . . . . .  : . 0 o )  1 x 

Associate Professors (x 4) 3 

Assistant Professors. (7) -- x I ~ 

o ........ + :  I :  Assistants . . . . . . . . .  ( 2 6 )  " " 4 

Total . . . . . . . . .  (95) zo 3 I 5+ t5 

Lecturers . . . . . . . . .  ~x4) ~ X l 3  2 l-- 
Total . . . . . . . .  (xo9) 4 8 x 7 

= 
~_'C o 

• a + 

I . °  

[ 1 

• ° ° .  

4 ~ 

~-.++ 

b ~ O  ~ • 
O o ¢ ~ O  

• : ?. 

I 2 

o°  . .  

316 

+ :+I i 
'~ l ' u ° l  i " "  

• "+"~- ~ o 
+ I m+,l 

2 o° , ,I,. :1.. 
' t  "'1 o .  I ° "  [ ° °  

" ' i  x : 3 3 . . .  

4 61 , 
• o o .  t ° °  " °  " "  

4 8 I 6 

° 

. it  

+ i 

t 
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CHANGES IN THE FACULTY AND THE CORPS OF 

INSTRUCTORS. 

In my report of a year ago, 1 announced the retirement 
of Prof. Wm. P. Atkinson from the chair of English and 
History, and his acceptance of the position of Professor 
Emeritus. To the deep regret of all his former asso- 
ciates and pupils, Prof. Atkinson died on the loth of 
March, from an attack of apoplexy. The sentiments of the 
Corporation on the death of Prof. Atkinson have been 
expressed by a minute entered upon the~records. I desire 
to add my personal tribute to Prof. Atkinson's devotion to 
the school, and his deep and tender interest in all his 
students. 

Mr. George R. Carpenter has been appointed Associate 
Professor of English, entering upon his duties at the begin- 
ning of theschool year. 

Prof. Carpenter graduated from Harvard College in t 886, 
and was appointed Rogers Fellow for two years, I886-88. 
The first of these years he spent in Paris, the second 
in Berlin, studying Comparative Literature. During the 
school year I888-89 he was a member of the graduate 
department at Cambridge, continuing his studies and act- 
ing as assistant to Prof. Wendell .  In t889 he was ap- 
pointed Instructor in English at Harvard, and served the 
University in that capacity throughout the year. 

Prof. Carpenter is, as I have stated, especially a student 
of Comparative Literature;  but with us he undertakes the 
difficult and delicate duty of giving to the students of a 
school of industrial science that instruction and practice 
in the use of language and in the art of composition which 
shall be most for their benefit, professionally and socially. 
The problem is a difficult one by reason of the limited 
amount of time and strength which, in an institution of 
high scientific and technical aims, can fairly be devoted to 
this object ; but Prof. Carpenter takes it up with a zealous 
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interest which furnishes almost an assurance of success.' 
His plan is to enter into such relations with the instructors 
in charge of the "professional " work of the school as will 
enable him intelligently to assign to each student themes 
having reference to his own studies, securing thus the great 
advantage of having the pupil write, simply, with direct 
intention, and out of a full mind, on subjects with which he 
is tamiliar and in which he is interested, instead of writ- 
ing vaguely, affectedly, and ambitiously about subjects of 
which he knows little, and in which he perhaps takes but 
a slight interest. In the course of this work, lists will 
be made of students who display unus.ual aptitude and 
pleasure in composition; and these will be offered an op- 
portunity for advanced study and practice in this line, so 
far as they may find time to undertake it. More impor- 
tant still, lists will be made of those students, beginning 
with the very first year, who, from lack of natural aptitude 
for such studies, or from defects of training, are found to 
be at a special disadvantage in English composition ; and 
these students'will be followed up with an unremitting but 
friendly importunity, to induce and enable them to correct 
their faults and supply their deficiencies on this side. 

The problem of giving instruction in English, to the best 
effect, to students of scientific and technical schools, is a 
very interesting one. The teacher who shall solve it, will 
make a contribution to the philosophy of education which 
will be of great value, inasmuch as the number of these 
schools is large, and is rapidly increasing. The instruction 
given in English in the classical colleges is, by general 
admission, very unsatisfactory ; but it, at least, stands re- 
lated to the fact that the pupils have a comparatively large 
vocabulary, derived from long-continued work in language; 
that they have made a special study of etymology ; that 
they have become familiar with the figures of rhetoric 
through the Latin and the Greek, and that they have for 
years been exercised upon subtile distinctions, alike in 
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lariguage-s'tudy and in philosophy. Directly to introduce 
the methods of English instruction, as practised in our 
colleges,, into a scientific school, would be to invite failure. 
Here the pupils have had little language-study; they are 
generally unfamiliar with the etymology of the words they 
use; they have little ingenuity in expression, and, indeed, 
but slight disposition to make much of expression, anyway. 
For pupils of this class, the methods that would be proper 
and useful in a college must be modified in no inconsider- 
able degree, if the highest success is to be obtained. 

I have spoken of the deficiencies of the student of 
science, as compared with the student of the classics, of 
metaphysics, and of rhetoric, so far as the familiar college 
work in English is cbncerned. But it must not be thought 
that the account is all on one side. The scientific student 
has, to compensate for these deficiencies, certain mental 
qualities which may be made use of to good effect in train- 
ing him to use his own language in statement, in narrative, 
in argument, or in the writing of personal letters and pro- 
fessional reports. The problem in pedagogics which I 
spoke of has reference to the best means of making use 
of those qualities in the teaching of English. 

The student of natural and physical science has cer- 
tain deficiencies in language which have been fairly ac- e 
knowledged; but he has an immense advantage in a far 
greater clearness and vividness in the formation of mental 
images, and a much stronger grasp upon his conceptions. 
Trained, day by day and year by year, in the objective 
study of concrete things, he sees nothing vaguely; the 
images he forms are definite and distinct ; what he knows, 
he knows perfectly. If fine writing be the end in view, 
these mental characteristics may or may not be advanta- 
geous; but for the purposes of simple, straightforward, 
manly expression, whether in description, in exposition, 
in narrative, in argument, or in business correspondence, 
they are a source of great power. Such a student will 



.still need much study and practice in the use of language " | 
to save him fromcommitt ing numberless solecisms and to " i] 
give him the comp.letest useof  hi s own powers of ex.pr.es- 
sion ; but he is, taken altogether, not a whit less promising 
a student of English than his fellow in the classical col- 
lege. Nay, the advantage indicated extends from the 
thinking to the speaking or the writing, since eyery word ~, 
which is seen to contain a physical image, as so many ~ 
words do, and indeed as nearly all words in their beginning ii ~ 
dic1, means more to a student of science than to a student ~I 
of language, literature, and philosophy. ~ 

It  is my hope that Prof. Carpenter, taking up his work iii 
with enthusiasm tempered by good judgment, may be able 
~o to organize the instruction in English at the insti tute 
as at no distant period to solve the problem how to use, to 
the best advantage of the student, the limited amount of 
time which can be devoted to these studies and exercises 
in such a school as this. 

Prof. Carpenter is assisted by Mr. Fred. P. Emery, who, 
in the past. few years, has done so much to keep up and 
carry forward the instruction in English at the Institute, ~ 

~ r 

and who has shown a continual gain in power, both as a 
scholar and as a teacher ; and also by Mr. R. W. Herrick, 
a recent graduate of Harvard, a young gentleman of excel- 
lent  promise in literary work. 

After a year's absence, Prof. L4tang has returned, with 
renewed strength and zeal, to his duties in the depart- 
ment of architecttlre, coi'dially welcomed by all his former 
students. 

The Corporation will learn, with deep regret, that Asso- 
ciate Profs. Holman and Schwamb have so far failed in 
health as to be obliged to give up their work for the cur- 
rent  year. It is earnestly hoped that  both these admirable 
teachers and highly accomplished scholars may be restored 
.to us another year, in the full enjoyment of health. Each 
in his own line of work, Prof. Holman in pfiysics and 
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especially in heat, Prof. Schwamb in mechanics and espe- 
cially in machine design, has achieved a distinguished 
success, and .has added much ~o the reputation of the 
Institute. Each is capable, granted only life and strength, 
of accomplishing still larger results. 

In recognition of the increasing importance of the. in- 
struction in hydraulics, as well as of his own merits, Mr. 
Dwight Porter, Assistant Professor of CivU Engineering, 
has been appointed to be Associate Professor of Hydraulic 
Engineering. 

Mr. Jerome Sondericker, for five years Instructor in 
Applied Mechanics, has been promoted to be Assistant 
Professor in that department. Prof. Sondericker gradu- 
ated in I88O at the University of Illinois, from the depart- 
ment of civil engineering. For three years he held the 
position of Instructor in Engineering and Mathematics in 
that institution, pursuing a course of graduate studies mean- 
while. In 1883 he received the degree of C. E. from the 
University of Illinois, and was appointed Assistant Pro- 
fessor of Engineering and Mathematics. In I885 he came 
to the Institute of Technology. 

Mr. Eleazer B. Homer, for three years Instructor in the 
architectural department, has been appointed Associate 
Professor of Architecture. Prof. Homer graduated from 
the Institute of Technology in the department of architec- 
ture, with the class of I885 ; and immediately entered the 
office of Messrs. Hartwell & Richardson, of Boston, where 
he remained until recalled to the Institute in I887. 

An important addition to the Faculty has been through 
the appointment of Dr. Harry W. Tyler as Assistant Pro- 
fessor of Mathematics. Dr. Tyler graduated from the 
Institute of Technology in the class of 1884, from the 
department of chemistry. He remained at the school two 
years as Assistant in Mathematics, and one year as In- 
structor. In 1887 he went abroad to carry on his studies 
at the University of G6ttingen, and of Erlangen, at.the 
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latter of which, in I889~ he received the degree of Doctor ot 
Philosophy in mathematics, ph)~sics, .and chemistry. He 
returned to the United States last year, anticipating an 
appointment in the mathematical department of the Insti- 
tute; but was induced, by the urgent wishes of the 
Faculty and of the Executive Committee, to assume the 
duties of Secretary to the Faculty, then unexpectedly 
relinquished by Mr. Munroe. After a year's service in. 
that capacity, Dr. Tyler received the appointment that has 
been mentioned. His accession greatly strengthens the 
mathematical staff, which now consists of two Professors, 
one Associate Professor, one Assistar, t Professor, three 
Instructors, and one Assistant, A brief survey of the work 
in ,mathematics done at the Institute may be of interest 
in this connection. 

Our work in pure mathematics consists, on the one 
hand, of a limited range of subjects regarded as essential 
preparation for later technical work; on the other hand, 
of more advanced special subjects, open to students duly 
qualified. 

In the former group, the ground to be covered is corn - 
paratively small, thus rendering possible a considerable 
degree of thoroughness and facility in operation. In view 
of the large number of students to be dealt with, the neces- 
sary drill requires a subdivision of each class into a con- 
siderable number of sections. Thus, in the first year, the 
class in mathematics numbers about three hundred and 
twenty, and is divided into twelve sections; while any 
material increase in the size of the class would render a 
still greater number of sections necessary. • These sec- 
tions require together forty-eight to sixty hours of instruc- 
tion per week. 

The second.year class in plane analytic geometry and 
differential calculus numbers about two hundred and forty 
students, grouped in ten sections, by courses: for" these, 
thirty hours of instruction are required per week. 
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The series of required mathematical subjects terminates, 
in general, with integral calculus, for which a class of 
one hundred and sixty is divided into eight sections, re- 
Ceiving a weekly average of twenty-one and one-third hours 
.of instruction during half of the third year. 

Each student in an engineering course is thus expected 
to attend, during two and one-half years, 26o mathematical 
exercises, as follows: algebra, 32; solid geometry, 28; 
plane and spherical" trigonometry, 7o; plane analytic 
geometry, 45; differential calculus, 45; integral calculus, 
4o. With the present preponderance of the engineering 
courses, about 9o per cent of the graduates in any year 
will have completed the above series. Of students in the 
Institute at a given time, about 8o per cent in the first 
term, 6o per cent in the second term, are pursuing some 
one of these subjects• 

The mathematical subjects of the second group, although 
they claim naturally a relatively small number of students, 
are of vital importance for the course in physics, and 
exert, as an admixture of pure science, a highly salutary in- 
fluence on the technical work of the Institute. Besides the 
subjects now offered in the Catalogue, viz., General Theory 
of Equations, Determinants, Advanced Algebra and Trig- 
onometry, Analytic Geometry of Three Dimensions, Ad- 
vanced Calculus, Differential Equations, Theory of Proba- 
bility and Method of Least Squares, and Quaternions, 
still more advanced courses may in time be arranged for 
graduate students in physics. For work of this character, 
a working-library is indispensable. The nucleus of such a 
library already exists in the general library of the Institute. 
By the courtesy of Prof. Richards, space for a needed 
mathematical reading-room has been placed temporarily at l 
the disposal of the mathematical staff• 

An addition to the corps of Instructors not of Faculty 
rank, upon which we may greatly felicitate ourselves, i s  
found in the appointment of Dr." Augustus H. Gill, of the 
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:nd Dr. Arthur  A. Noyes, of the class of I886, as Instruc- , ~ 
tors_: Dr.. Gill, in gas  analysis, Drs. Talbot and Noyes, in ' ~  
analytical chemistry. These young men were among the 
strongest scholars of their respective classes while stu- t:'! 
dents at the Institute, and remained with us, as Assistants ]~ 
or Instructors, until their departure to pursue advanced ~ 
studies in Germany. Returning with well-won honors, :.~ 
they have resumed work in the chemical department under !iii 
the most favorable auspices. 

Mr.. James H. Stanwood, of. the class of I887, who for ! 
two years has been an Assistant in Civil Engineering, has I 
been appointed Instructor. Mr. Collier Cobb, of the class ~: 
of'I889, in Harvard University, and last year A, ssistant in 
Geology there, has been appointed Instructor in Geology. 
After the school year had been in progress two months, 
the sickness of Prof. Schwamb suddenly required the ser- 
vices of an additional Instructor. The Executive Commit- 

• tee were fortunately able to obtain the assistance of Mr. 
Edward V. French, of the class of I889, who was appointed 
Instructor. This re-enforcement, together with the ap- 
pointment of an additional Assistant during the second 
term, will, it is hoped, enable Profs. Lanza and Peabody.to 
carry the heavy load so suddenly thrown upon them. 

SUMMER SCHOOLS. 

Sum mer Scho'ol hz Geodesy an d Topography.--- T h i s s c h o o l 
was held during the past summer at South Deerfield, Mass., 
and was attended with marked success The instructors 
were Prof. Porter,, Mr. Robbins, and Mr. C. C. Babb, of the 
class of 1890. Tbe school covered a period of three weeks. 
Owing to the necessary absence of Prof. Niles, geology was 
omitted from the course this year, and the time thus left 
vacant was devoted to work in topography, geodesy, and 
hydraulic measurements. "Several complete gaugings were 
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made of tl~e flow of the Connecticut River, and the work 
thus done served as a valuable relief in the regular work, 
belonging to the fall term, of gauging the Charles River. 
Indeed, had not a portion of the class already had this 
experience in their summer course, it would have been im- 
possible-to carry on the hydraulic' measurements during the 
present term without additional assistance. Ten students 
were in attendance on the summer school, most of them. 
members of the present graduating class. All manifested 
a gratifying degree of interest and enthusiasm. The sum- 
mer course has now been carried on for three successive 
years, with constantly increasing success. 

The S u m m e r A I i n i n g  School. m During the month of June, 
twelve students attended the summer school of mining, 
which was held at the mines of the Lake Superior Iron 
Company, Ishpeming, Mich., under the direction of two 
professors. The study had special reference to practical 
mining work. 

The class was divided into three parties, each working 
for a week in one special line, thus alternating during three 
weeks in three.departments, viz., practical work under- 
ground, survey underground, geology and survey above- 
ground. 

The practical work underground consisted of drilling, 
blasting, timbering, hauling, and prospecting with the 
diamond drill. 

The underground workings are so extensive that the 
successive surveying parties were able to start from differ- 
ent levels, passing through different winzes or stopes 
downward, and to come back each another way and con- 
nect with the starting-point, thus closing the survey. 

Aboveground the work consisted in mapping the sur- 
face with the plane table, studying at the same time the 
geology. By comparing the surface-map, obtained with 
the company's maps of underground workings, and adding 
the data from the diamond-drill records, which were kindly 
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furnished, a very satisfactory geological section was made 
across the ent i rebasin .  

The party was much indebted to Mr. J. S. Fay, Jr., the 
treasurer of the company, to ,Mr. C. H. Hall, the general 
manager, to Messrs. Chipman and Sturtevant and other 
officers of the company. 

In addition to the regular work at the Lake Superior 
mines, three excursions were made, on as many days, to 
the Barnum mine at Ishpeming, the Jackson mine, char- 
coal-kilns and charcoal-furnace at Negaunee, and the Ropes 
gold mine and mill, about six miles from Ishpeming. 

The  party was everywhere warmly received, and thanks 
are due also to ~ other mine managers, whose kind invita- 
tions to visit them could not be accepted, owing to lack of 
time. One section of the party made an excursion to Mar- 
quette, to visit the great shipping docks there. 

C o u r s e  I .  C i v i l  E n g i n e e r i n g .  ~ The course of study in 
this department has been somewhat modified this  year. 
The time devoted to .railroad management has been in- 
creased, and the course is now taken only by students 
choosing the railroad option; while the course in hy- 
draulic measurements is now taken only by students choos- 
ing the general-engineering option. 

Some additions have been made to the stock of survey- 
ing instruments ; but, with the increasing number of stu- 
dents, further expenditures in this direction will soon be 
imperative. The new hydraulic tank described in my last 
report has within the past year been fully connected with 
the stand,pipe and with the pumps, and the entire appa- 
ratus is now complete in its main.features. A great deal 
remains to be done, however, in providing accessory appa- 
ratus for carrying on the experiments and investigations 
with which the hydraulic laboratory was designed to deal. 
A brass casting, fitted with several orifices of various 
shapes and sizes, has been made by the Hancock Inspi- 
rator Company, and was in use last term, so that we are 
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now prepared to carry on experiments upon the flow 
through • simple orifices. At the present time some gates 
and rigging for closing the orifices are under constructiorl, 
and plans are being prepared for apparatus designed to 
serve in carrying out the various lines of experiment speci- 
fied in my last report, such as the flow through mouth- 
pieces, over weirs, and through pipes, experiments touching 
the losses of head under various conditions, the distribu. 
tion of velocity in pipes and jets, the siphonage of traps, 
and many other problems. 

The development of these lines of research and experi- 
ment will necessitate the construction of various pieces of 
apparatus, accurately made of brass, which are somewhat 
expensive. As much as is possible with the means at 
command will be done this year; but without largely in- 
creased resources, the department can not hope to extend 
and diversify its instruction as far as would be desirable. 
Several thousand dollars should be expended during the 
next few years in building up this laboratory. We have 
now a system of tank and stand-pipes, forming a basis for 
hydraulic experiments, which is unapproached. None of 
the great technical schools ,of Germany, so far as is known, 
have anything to compare with this; and the technical 
attach~ of the German Legation in Washington, in visiting 
our laboratory last year, was so impressed that he requested 
drawings of the entire hydraulic apparatus to send to his 
government. It is to be hoped that the development of 
this laboratory, on the .grand foundation already laid, will 
be pushed as rapidly as is practicable. 

Progress has been made in the printing and lithograph- 
ing of lecture notes, by the addition of Prof. Allen's notes 
on railroad engineering, Prof. Porter's notes on stereot- 
omy, and some additional notes and detail drawings of 
bridges. The engineering library has been materially en- 
riched during the past year by the addition of a number 
of valuable works, and by several complete files of period- 
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icals. It is rapidly becominga  valuable working collec- 
tion. Upwards of sixty technical periodicals are now 
regularly received in this librarY. 

Mention should be made of the fact that the Messrs. 
Parker & Parker, of Boston, have kindly loaned to. the de- 
partment, for an indefinite time, one of their four-inch 
Berrenber~ rotary pumps, for use in the hydraulic labora- 
tory; also that the Tuerk Motor Company have loaned 
one of their motors for experimental purposes. The 
department has also received from the Westinghouse Air 
Brake Company a triple valve of the newest type, show- 
.ing its internal construction. 

Highway Engineering. Special progress is being made 
in the development and extension of the instruction in 
highway engineering. Through means furnished by Col. 
Albert A. Pope, of Boston, the regular instruction in this 
branch will be considerably extended: additional lectures 
will be given by outside engineers specially engaged in this 
class of work ; the outfit of the department in the'way of 
books, models, drawings, specifications, etc., will be at once 
largely increased; apparatus will be provided for tests of 
all kinds of road materials ; and every effort will be made 
to carry the instruction in this branch as far as is consistent 

w i th  its necessary relations to the other studies in the 
course. That development must take place slowly, and 
for a time, tentatively, in the directions which experience 
shall show to be most profitable. This year the amount 
of time given to the regular instruction will be doubled; 
some outside lectures will be given, charts and drawings 
will be prepared on a considerable scale, and means will be 
taken during the summer for gathering a large amount of 
additional material and information at home and abroad. 

The demand for graduates in civil engineering has this 
year been greater than ever before, the number of grad- 
uates in the last class being much smaller than the num- 
'ber of positions offered. One of the graduates, Mr. C. 
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W. Sherman, has returned this year, to pursue advanced 
courses of study. 

Course I I .  "~llechanical E n g i n e e r i u f f .  ~ In my report of 
December, 1889, the new Engineering Building and its 
equipment were fully described ; but at that time the labora- 
tories and drawing-rooms of the mechanical engineering 
department were still in the Rogers Building. The removal 
took place just before the beginning of the second term in 
February, 189o. Notwithstanding the difficulties incident 
to transferringso large an amount of machinery and other 
apparatus during term time, and putting it in order for use, 
both in the regular laboratory practice and in the work of 
research pursued in connection with the theses of the 
fourth year's class, and notwithstanding a very annoying 
delay in the transportation from Milwaukee of the new 
triple-expansion engine, the exercises in this department. 
were resumed promptly at the beginning of February, and 
were carried on without interruption through the remainder 
of the school year. But for the new building, it would 
have been impossible' for the department to perform its 
regular laboratory work of the second term, owing to the 
increase in the number, of students. 

By way of addition to the present equipment, the most 
important thing of which these laboratories stand in need 
is an Emery testing machine of at least 2.oo,ooo, better still 
of 3oo, ooo, pounds capacity, such as .are  now made by 
Wm. Sellers & Co., of Philadelphia. This machine would 
enable the applied-mecl~anics laboratory to perform work 
of great importance, which it cannot now undertake. 

In addition to the natural development in all parts of 
the course, it should be mentioned that the work in naval 
architecture has already increased to such an extent that, 
instead of devoting to it a portion of time allotted to marine 
engineering, there is to be given the present year a course of 
two exercises per week on this subject, extending through- 
out the second term of the fourth year; and those students 



!i!ii~ :~ •~ i i~ ̧  ~ i ~,~• • .... 

I 

36 

who take the marine-engineering option are to be given 
a choice, iri addition, of taking either this course on naval 
architecture or the course on hydraulic motors. 

The work in naval architecture is to be carried on by 
Prof. Peabody, with such additional assistance as it is 
hoped to obtain from Naval Constructor J. J. Woodward, 
or Naval Constructor Armistead. 

The publication of the new and enlarged edition of Prof. 
Lanza's " Applied Mechanics " will afford a great help in 
carrying forward the instruction in this important branch 
of study, which so largely underlies nearly all the profes- 
sional work of the school. For several years, now, the 
amount of cyclostyled notes and tables with which the 
students of applied mechanics have been furnished, in addi- 
tion to what was contained in the text-books, has con- 
stituted an increasing burden.  All this material has  been 
incorporated in the revised edition, to the great relief of 
our classes..  

Course I I I .  3Iining "Eng4neering and 3/[etallurgy. 
This course has been wholly recast in form and not a little 
altered in substance during the present year. For reasons 
which will appear in speaking of the new Course XIL,  the 
depar tment  of mining engineering and metallurgy has been 
disconnected from all relations to the geological instruc- 
tion of the Institute, except such as are for the benefit of 
its own s tudents ;  and geology has been provided for in a 
separate course. The mining department, thus relieved 
from much that has been a burden to it, has been enriched 
by the addition of a great deal in the way of mechanical 
and civil engineering, which the p re sen t  demands of prac- 
tice made it important that  the mining engineer should 
possess. Course III .  thus, on the one hand, relieved from 
a burden it has carried in the past, and enriched and 
strengthened by more of properly engineering work, has 
been recast into four lines, which, for the further purposes 
of this paragraph, I may call "courses." Of these, the first 
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course prepares a studev.c to take hold of work in line for 
promotion in any mining industry, --coal,  iron, gold, silver, 
copper, or lead~--as a miner, a foreman, assistant man- 
ager, or manager of a mine. It fits him in geology, min- 
ing, milling, and in mechanical engineering adapted to 
mining. The second course prepares a student to tal~e 
hold of work in line for promotion in a surveyor's office in 
a mining district as assistant surveyor, as surveyor of 
mines, as consulting mining engineer, as mine superin- 
tendent. It fits him in geology, mining, milling, and in 
civil engineering adapted to mining, construction of rail- 
roads, electric railroads, canals, roads, buildings, bridges, 
etc. The third course fits a student to take position in 
line for promotion in an iron, lead, copper, zinc, gold, or 
silver works as a hand, as foreman, assistant superintend- 
ent, or superintendent, or he may enter the works by the 
chemical laboratory. It fits him in analytical chemistry, 
metallurgy, mathematics, and in mechanical engineering 
adapted to metallurgical machinery, blowing engines, roll- 
ing mills, etc. The fourth course fits a student to take 
position in line for promotion in an iron, lead, copper, or 
zinc works as assistant chemist, as chemist, as furnace 
manager, as superintendent. It fits him in analytical and 
theoretical chemistry, in metallurgy, in electro-metallurgy. 

The equipment of the milling-room h.as been increased 
during the year by adding an independent engine for 
running the machinery. There has been received from 
Messrs. Frazer & Chalrriers, and Joshua Hendy Manufac- 
turing Company, and from F. A. Huntington, the following 
machinery, a new Vanner, a new stamp battery, a new 
Hendy feeder, and a Huntington mill, at figures so low as 
to be practically a gift. 

The amalgamating plant has been extended by the addi- 
tion of four iron and three copper amalgamating pans, suit- 
able for a great variety of tests,- adding greatly to the 
capacity of the laboratory for teaching this subject. 

n ~ t  
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The changes in the furnace-room include the reconstruc- 
tion of the  cupellation furnace, so that it can now be also 
used for smelting and refining small batches of copper, giv- 
ing the students excellent facilities for becoming familiar 
with the higher heats necessary for copper smelting, and 
the placing of a hood in front of the blast furnace, which 
removes nearly all the fumes. A Brtickner roasting cylin- 
der is contemplated, and a place has been provided for it. 

Course IV. A r c M t e c t u r e .  - -  I n  the architectural de- 
partment the most important fact of the year has been the 
notice given of the suppression of the Two Years' Partial 
Course, to take effect in t89r , placing this department, at 
last, upon precisely the same basis as to regular and special 
students, with all the others. This will not keep away the 
class of pupils who at present constitute the main strength 
of the partial course, since it is intended to allow students 
to enter the departments as special students who have had 
two years' regular office experience, or who are graduates 
of colleges, or are over twenty-four years of age, to pursue 
such studies as they may be fitted for, these candidates 
being required only to pass a thorough examination in 
mechanical and freehand drawing, for entrance. 

The regular course of studies has been rearranged and 
strengthened to meet this improvement. Graphical statics, 
at present only taught in theory, is to be applied to actual 
construction; and this very important application will be 
carried through an entire term. In the fourth year there 
have been added courses in sanitary science, history of con- 
struction, history of the Renaissance, and history of paint- 
ing and sculpture. The library is now in first-rate work- 
ing order, and, with a small yearly outlay, can be kept up 
very satisfactorily. 

During the ye~tr there has been presented to the depart- 
ment a valuable set of working plumbing models by Messrs. 
William Lumb & Co., of this city; by Mrs. Edward M. 
Cary, a rare architectural work," Monuments of Art, by 



• 3 9  

Lubke & Caspar; and by Mrs. Emma L. Metcalf, a very 
interesting collection of drawings of the stained-glass win- 
dows -4 the Cathedrale d'Auch. 

A very gratifying expression of the good-will of the 
class graduating from the architectural department in 
i89 ° took the form of a sum of money, $I02.25, sub- 
scribed by them as a token of their interest in t h e "  assured 
welfare and progress of the department, to make some 
slight addition to the resources of the school for the bene- 
fit of those who shall come after." With this money was 
bought the splendid work of Prisse d'Avennes, d'Art Arabe, 
making a most notable addition to the library. 

The  greatly increased number of students in this depart- 
ment will speedily render necessary an increase in the 
instructing staff. Considerable appropriations are also 
required for the construction of diagrams illustrative of the 
various courses of lectures, so that the instructors may be 
released from the loss of time now involved in putting their 
designs upon the black-board afresh each time a lecture is 
repeated. 

C o u r s e  ¥.  Chemistry.--By a vote of the Executive 
Committee, Prof. Thomas M. Drown, Perkins Professor of 
Analytical Chemistry, has been placed in charge of the 
entire chemical department of the Institute. The work 
of the year in general chemistry and in analytical chem- 
istry has gone on fortunately, without 'any notable change. 
The  appointment of Dr. Gill, already spoken of, puts it in 
the power of the department to carry instruction in gas 
analysis much further than it has ever before been sought 
to do. At  present, this service occupies, with a fair sup. 
ply of apparatus, a small part of room 33, New Building ; 
but it is in contemplation to enlarge the space devoted to 

J 

this work, and to add a considerable amount of new appa- 
ratus. I t  is not alone the students of the chemical de- 
partment proper who derive •benefit from this branch of 
analysis, but also the chemical, mechanical, and mining 
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engineers, who have here the opportunity of becoming 
familiar with the methods of analysis of furnace gases. 

The analysis of the waters of Massachusetts for the 
State Board of Health still continues to be carried on in 
the department of sanitary chemistry. The volume cover- 
ing the results.of two years of this work, together with a 
discussion of their significance regarding the public health, 
is now in press, and will shortly be issued by the Board. 
It is safe to say that this will be the most valuable contri- 
bution to our knowledge of natural waters that has ever 
been made in this country. 

The crowded condition of the laboratory of organic 
chemistry made it absolutely necessary to find more room 
somewhere, somehow; and room 33, New Building, was 
fitted up as a supplementary laboratory for organic analy- 
sis and research. 

The work in industrial chemistry has been steadily car- 
ried forward during the year. It is here that the Institute 
most needs powerful re-enforcement to enable it to do its 
largest service to the industries of the Commonwealth. 
With our present means, we can only make progress 
slowly in this all-important department. Twenty thousand 
dollars a year might advantageously be spent in these 
laboratories alone, above all which the present means of t h e  
Institute can provide;and if this were judiciously done, 
the industries of the State and the country would reap the 
proper fruit of such expenditures an hundred-fold. 

In one respect, the laboratories ~f industral chemistry 
have undergone a notable development during the year. 
Inasmuch as the space given to textile coloring was 
insufficient, and the light in the basement where the 
instruction was given was less than satisfactory, the Exec, 
utlve Committee decided to use room 3I, on the third floor 
of the New Building, for a laboratory for textile coloring. 
The necessary changes were made during the summer, and 
the laboratory was opened to the students, Oct. I. The 
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room is fitted with appliances for experimental dyeing, and 
can accommodate a class of ten  at a time. The laboratory 
is equipped with sixty jacketed pots, heated by high-pressure 
steam. The pots are constructed according to plans pre- 
pared by the Instructor, Mr. J. W. Smith, are novel in 
form, and furnish most excellent results. All the apparatus 
used in textile coloring, including the printing machine, 
steam-box, and dye-baths, has been removed to this room. 

The course in textile coloring has been still further 
,developed during the year, and it is believed that it is now 
one of the most complete laboratory courses given upon 
this topic. In connection with the laboratory work, lec- 
tures are given and excursions made to textile works. The 
course is taken by seventeen students, and is to be re= 
garded as a valuable adjunct in a general chemical training. 
It is further specially adapted to the needs of those stu- 
dents who intend hereafter to follow textile coloring, and 
to furnish them with a suitable scientific basis for their 
subsequent work, and even to fit them for subordinate 
positions in dye works, where they can then obtain intelli- 
gently the practical experience indispensable to the dyer 
and colorist. 

It is much to be desired that still another room on this 
(the third) floor of the Clarendon Street Building should 
be devoted to special chemical investigations ; but, with the 
many urgent demands from several different quarters for 
increased accommodations, it does not now seem possible 
to do more for the department of chemistry. 

Course VI. Electrical Engineering; and Courso VI I I .  
Physics. ~ There is little to record with reference to these 
,courses beyond a continuance of the steady growth in 
efficiency and in number of students, which has been re- 
corded in previous years. Most of the graduating theses 
embodied results of really original work, and several have 
been published, or will be shortly. 

There has been a gradual extension of the work in the 

J 
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physical laboratory, especially in electrical measurements ; 
and during the present year, with the co-operation of the 
department of mechanical engineering, it is expected that 
much more will be done than heretofore in connection with 
the testing of dynamo-electric machinery, for which the 
facilities of the englneering laboratory are fully available. 
The general outfit of the physical laboratory is excellent, 
and has kept pace with the improvement in apparatus for 
physical measurement. 

The most important change in the general scheme of 
instruction is one whereby the professional work in elec- 
tricity of the students in Courses VI. and VIII. begins 
e~irlier than heretofore in the second year, which will, it is 
hoped, give more time in the latter part of the course for 
considering some of the newer developments of technical 
electricity. It is also proposed to give a brief course of lec. 
tures on physical measuring instruments to students of 
Courses VI. and VIII. in the second year, before entering 
the physical, laboratory, the course to be in charge of Mr. 
Goodwin, Assistant in Physics. 

The increasing number of courses which the department 
gives, both to its own professional students and to others, 
and especially the development of the courses in heat 
measurements, and electro-metallurgy, mentioned in the 
President's last annual report, will necessitate additional 
assistance during the coming year. 

Owing to the much-regretted absence of Prof. Holman, 
on account of illness, two additional Assistants, Messrs. 
Swanton and Smith, have been specially appointed to aid in 
the work of the laboratory, in addition to Mr. Goodwin, pre- 
viously appointed Assistant. These, with Messrs. Puffer 
and Collins, Instructors in Physics, and Mr. Laws, Assist- 
ant, are working very faithfully to maintain the excellence 
of the instruction in the laboratory, while Mr. Clifford has 
successfully completed the course of lectures on heat to 
the third-year stuaents, usually given by Prof. Holman. 
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The extensive calls made upon this department for 
electricity to be used for general electric lighting within 
the Institute, and for' furnishing power to various depart- 
ments, will, if these continue to increase, requirea  larger 
supply ot ~ driving force than we have at our command; 
and, indeed, our engine of seventy-five horse-power is 
already at times taxed nearly to its maximum. During a 
considerable period, this term, the ventilating fan for the 
New Building has been driven by electricity, an electric" 
motor replacing the steam-engine when this was tempora- 
rily disabled. 

A growin~ difficulty has been met with on account of 
serious jarring of the building. This, always considerable, 
has materially increased of late with the increased use of 
the neighboring streets, by cars and teams. Some of our 
thesis work, involving the use of delicate measuring instru- 
ments, has had to be done in the night, in order to obtain 
satisfactory results; and it is very questionable whether 
certain experiments must not be omitted from the r.egular 
course of instruction, for the same reason. This difficulty 
cannot be removed; but it may perhaps be possible to 
mitigate it by the use of piers and supports of special 
construction. 

There is also a pressing need of more room for labora- 
tory and class instruction. For several years past it has 
often been found impossible to obtain a room which would 
comfortably seat our professional classes, and much in- 
convenience has been caused thereby. There is, further- 
more, a need of several small rooms, which can be allotted 
to optional advanced laboratory work, the character of 
which renders it very difficult to carry it on ~mong the 
distractions which are necessarily felt in a large room 
occupied by other students. 

Conrse VII.  Biology.-- The number of regular stu- 
dents in this department,.as well as of those turning to 
this department from the chemical, architectural, engi- 
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neering, and geni~ral courses, for instruction in special 
subjects, steadily increases. With the beginning of the 
presont year the staff was strengthened by the appoint- 
ment of Mr. George V. McLauthlin, a graduate of the 
Institute in the chemical department in the class of 
I888, as Assistant in Biology. This additiori to the force 
has resulted in an extension and improvement of the 
courses in comparative zo61ogy, anatomy, and embryology, 
by enabling Dr. Gardiner to devote his whole time to 
these subjects. This portion of the work of the depart- 
ment is now in a satisfactory condition. 

Prof. Sedgwick continues to give the instruction it,, gen- 
eral biology, microscopy, botany, and physiology. But the 
relations of biology to sanitary science are manifestly so 
fundamental and far-reaching in their practical hearings 
that sanitary biology and bacteriology also claim a large 
portion of his time and energy. The recent remarkable 
extension of our knowledge of the retiology of the infec- 
tious diseases has already made bacteriology one of the 
most important as well as one of the most practical of the 
biological sciences. Already the biologist has taken his 
place side by side with the chemist and the engineer in the 
study of the science and art of public sanitation. During 
the past year the biological work of the Lawrence Experi- 
ment Station of the State Board of Health has been done 
in the biological laboratory of the Institute, under the 
personal superintendence of Prof. Sedgwick, who has been 
ably assisted by Mr. Edwin O. Jordan, a graduate of the 
biological department in the class of x888. Their reports 
to the Board, which are believed to constitute contribu- 
tions of the first importance to "sanitary biology, are 
already in the press. 

The acknowledged importance of normal bacteriology, 
not merely in sanitary science, but in engineering, chemis- 
try, and agricultural science, makes it imperative that this 
school shall not lag behind in the discoveries and their 

" I 
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applications already opening before us. The activity of 
soils, the fixation of nitrogen, the preservation of foods, the 
preservation of timber, the purity of public supplies, such as 
air, water, milk, and ice, as well as the more urgent and diffi- 
cult problems of drainage, sewerage, and the public health, 
are obviously questions of immediate practical importance. 
To meet these new demands, the biological department 
should be strengthened by ampler accommodations, and 
the freeing of the professor in charge from much of his 
present elementary i.nstruction. 

Of the three persons graduated in biology in I89O, one 
submitted as his thesis important original results of an 
investigation of the bacteriological condition of the milk 
supply of Boston, soon to be published; the second, a 
young woman, was appointed, before graduation, teacher of 
science in a collegiate preparatory school; the third, after 
spending the intermediate time in the further study of 
bacteriology in Berlin, has been appointed to an important 
position in the service of the State Board of Health. The 
department this year has been unable to meet one-third of 
the demands made upon it for its graduates. 

Course IX,  General S t u d i e s . -  I have already, in con- 
nection with the appointment of Prof. Carpenter, spoken 
of the plans that have been formed for extending the study 
of English at the Institute. The department of history 
has shared in the general prosperity that has attended 
Course IX. duringthe p~st year. The increased accommo- 
dations and the very convenient rearrangement of the de- 
partmental library and reading-room have enabled students 
to use their tools of labor, viz., books, papers, and maga- 
zines, with much better effect and understanding than ever 
before. The system of historical and political studies by 
means of class reference-libraries is now applied here under 
unusual advantages. The undergraduate student enjoys 
a daily use of all the necessary works of reference and 
literature on his subject, - -  a use which is rarely both con- 
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venient and possible to any but graduate students. Some 
considerable additions to the resources of the department 
have been made, including wall.maps, books of reference, 
and sets of reviews for political and library study. 

During the last year a paper from this department, on 
the history of the Northeastern Fisheries, was published in 
the "Technology Quarterly." A graduate student from 
Course IX., Mr. Wm. B. Thurber, obtained last spring the 
degree of Master of Science, as the result of one year's 
advanced study, mainly under the direction of the depart- 
ment of history. 

The accession of Prof. Carpenter to the chair of English 
has not only enabled Course IX. to extend and strengthen 
the literary siae of its curriculum, but has also permitted 
the department of history to increase the time devoted-to 
the history of philosophic thought, a field of study which 

i s  at present intrusted to the care of that department. 
The increase in" the number of students in Course IX., and 
the very gratifying interest in history( study shown by 
members of other courses in the Institute, will undoubt- 
edly ~:ompel the department, at no distant day, to ask for 
additional assistance. The instruction in economics and 
statistics heretofore given has been continued with marked 
success during the year. 

The instructors in the department of modern languages 
would gladly join with those of English, history, and eco- 
r~omics in promoting the success of Course IX.; but no 
more can be done on this side without an increase of the 
instructing staff. All the teachers of modern languages 
are now fully occupied with their classes; and still those 
classes are larger than we could wish. For the best 
effect, it would be desirable to reduce the sections in 
French and German to the same size as the mathematical 
sections. This reduction could be effected by the assist- 
ance of two additional instructors, making the modern- 
language staff six, instead of four, as at present. That 

i i ~  ~ 



47 

increase would also allow of considerably more advanced 
work in French and German, for the benefit of graduate 
students, of students in Course IX., and also of students 
of other courses who should be ambitious to perfect them- 
selves in these lines. It is clearly for the interest of the 
school as a whole, and of the professional courses as well, 
that modern-language study should be encouraged to the 
full extent of our means. The teachers in German are 
this year making a special effort to promote the readier 
reading of scientific and technical works in that language. 
Prof. Luquiens has undertaken the class in Spanish which 
last year was taught by Mr. Machado. 

Course X. Chemica l  E n g i n e e r i n g .  m The first students 
in this course will be graduated in x89I. During the 
present year, instruction is being given for the first time 
to students of the fourth year. During the first term the 
instruction is mainly in mechanical engineering and in 
applied mechanics. The time devoted to chemistry is 
given to gas analysis and to laboratory work in applied 
chemistry, and t o a  new course in which various engineer- 
ing problems are discussed from a chemical point of view. 
The leading topics considered in this course are fuels, their 
composition and consumption, boiler waters and incrusta- 
tions, corrosion of boilers, lubricants, and other similar 

'questions. This course will be follo~/ed in the second 
term by a course of lectures in which chemical machinery 
will be considered from an engineering point of view. 

During the year a course in gas analysis, including the 
analysis of furnace gases and illuminating gas, has been 
instituted, mainly for the benefit of the students of chem- 
ical engineering, under the direction of Dr. A. H. Gill. 
The apparatus used for this purpose has been increased, 
and the course will be further developed during the coming 
year. An optional course in hydraulics, including the con. 
sideration of hydraulic motors and field measurements, has 
also been introduced during the past year. 
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Course XI.  Sanitary Et~ineeriltg. ~ No changes of im- 
portance have this year been made. 

There are now seven regular students in the third year 
of this course, who next year will be candidates for the 
degree of the Institute. 

Conrso X l I .  Geology.-- Heretofore the teaching of 
geology and mineralogy has been made subsidiary to some 
of the established courses. During the past year a dis- 
tinctly geological course has been added, with features 
worthy of special mention. 

A notable departure from the usual courses in this 
science is the prominence given to topographical studies 
in connection with geology. The advance of improve- 
ments, wealth, and population is increasing the need of 
more detailed and careful surveys, even of the best kriown 
portions of our country. Too frequently, topographic 
maps are uns#tisfactory to the working geologist, partly 
from their having been constructed by men who have not 
understood the significance and relative values of the 
features they have attempted to represent. There has 
accordingly arisen a demand for men qualified to perform 
superior work, both in topography and in geology. In 
recognition of this need, there has this year been inaugu- 
rated at the Institute a geological course, with much 
stronger topographical requirements'than is usual. 

The Institute of Technology has peculiar advantages for 
carrying on such a course. It already possesses a strong 
department of civil engineering, prepared by its equipment 
and corps of Instructors, including a special Professor of 
Topographical Engineering, to give to the instruction in 
topographic, geodetic, and hydrographic surveying that 
practical and thorough character which is desired. 

That the institution presided over during its early days 
by Prof. Rogers should conspicuously cultivate the study 
of topographical geology seems highly appropriate, when 
we remember the eminence its founder and first Professor 
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of Geology atta!ned, by unfolding the elaborate structure 
of the Appalachian Mountains and their resulting topog- 
raphy. 

The new geological course contains a substantial 
amount of work in the construction of geological maps and 
sections, in physiographic geology, including orography, 
and in hydrography, besides large additions to the field- 
work heretofore provided for, together with the require- 
ment that the students shall attend the summer course of 
topography and geology in the field. 

Another important feature of the course provides for the 
application of geological knowledge to the discovery and 
development of mineral resources. Following the general 
chemistry of the first year, the student has analytical chem- 
istry through his second and third years, qualifying him 
for assaying, and for work in mining and metallurgy, 
which he may elect in his fourth year. To the general 
courses in dynamical, structural, and historical geology and 
in mineralogy, there are now added advanced mineralogy, 
micro-lithology, arid ore deposits. One of the most impor- 
tant additions is a course in economic geology, extending 
through the fourth year. These branches, with the study 
of geological maps and sections, already mentioned, and a 
liberal amount of field-work prepare the student to further 
specialize upon either chemical, litholoodical , or economic 
geology. 

The Institute occasionaily receives students who desire 
a thorough course in geological study without reference to 
any technical profession. Sometimes these students are 
well-qualified women, studying with well-defined purposes. 
When such students present good reasons for desiring 

• more paleontology, zo61ogy, and biology, arrangements may 
be made, by vote of the Faculty, for substituting such 
studies for certain others.. 
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FINANCIAL. 

The additions made since my last report to the funds of 
the Institute, as appears by the report of the Treasurer, are 
as follows : -  

By bequest of the late George Bucknam 
Dorr, applied to the general purposes of the 
Insti tute . . . . . .  $49,573 47 

By bequest of our late lamented colleague 
on the Corporation of the Institute, Hon. 
Charles Lewis Flint : m  

As a Scholarship F u n d .  . 5,000 oo 
As a Library Fund . . . .  5,000 oo 

By bequest of the late Elisha Thacher 
Loring, as a Scholarship Fund . . 5,ooo oo 

Through the death of Miss Susan C. Dorr, the title of 
the Institute of Technology to two-thirds of the estate in 
Lenox, Mass., known as "Highlawn," became absolute, 
subject to the provision contained in the deed of gift ot 
Mrs. Martha Ann Edwards, dated Nov. 2I, I876. 

By Miss Dorr's will, the Insti tute is given an interest, 
of an as yet undetermined amount, in her own estate. 

By the will of the late Samuel E. Sawyer, of Gloucester, 
the sum of $4,ooo was bequeathed to the Insti tute of 
Technology. This will is being contested by the heirs of 
Mr. Sawyer. 

Besides the foregoing, a prospective addition to the 
means of the Institute is seemingly furnished by the pro- 
vision of the Act of Congress, approved Aug. 3o, I89o, 
"for  the more complete endowment and maintenance of 
Colleges for the benefit of Agriculture and the Mechanic 
Arts  now established, or which may be hereafter estab- 
lished in accordance with an Act of Congress approved 
July 2, x862" 



Of the income of the fund created within the State of 
Massachusetts by the provisions of t'~e Act of July 2, 
1862, above referred to, the Institute of Technology w~s, 
by the Act of the General Court, approved April 27, 1863, 
allowed a o ,~ ~hird share, the remaining two-thirds being 
allotted to the Agricultural College at Amherst. Our 
share of this fund has yielded last year, as will be seen by 
the Treasurer's report, the sum of $4,96o.82. 

Whether or not the provisions of the State law of 1863 
will operate to authorize the Governor and Council of the 
Commonwealth to apportion the new grant, without further 
legislation, is at present under consideration at the State 
House. If the existing legislation is sufficient to allow 
the apportionment of the new grant, the Institute of Tech- 
nology will of course receive one-third of the annual 
appropriation from the national treasury, amounting for 
the present year to 115,ooo; to rise yearly by the sum of 
$333~ to a maximum of $8,333~ in 19oo A. D. 

Should it be decided that new legislation is needed to 
enable the Commonwealth to avail itself of the grant ~rom 
the treasury of the United States, I recommend that the 
Corporation authorize its officers to memorialize the Gen- 
eral Court, at the approaching session, to award to the 
Institute of Technology, as the College of Mechanic Arts 
for the State of Massachusetts, a larger'share of the annual 
income thus to be received from the General Court. 

At the time the Act of April 27, I863, was passed, the. 
Institute of Technology existed only upon paper. I t s  
future was necessarily involved in grave uncertainty. The:. 
person then most confident of success could not possibly~. 
have anticipated such a development of its influence as has; 
taken place. It might not unreasonably have been antici-. 
pated that its students would always remain few, and that 
its relations to the industries of the Commonwealth would 
be narrowly restricted within the familiar limits of civil 
engineering, and perhaps also of chemistry. Under the: 
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circumstances, the proportions established by the Act of 
1863 m two-thirds to the Agricultural College, one-third to 
the Institute of Technology m m a y  be regarded as not 
u~C~ir. 

Within the twenty-seven years that have elapsed since 
the date of the Act referred to, however, this School of In- 
dustrial Science has grown into dimensions then incon- 
ceivable, and it has connected itself with the industrial life 
of Massachusetts in ways then unknown. Professions not 
named in 1863 have come into being, and have risen to 
transcendent importance, while the development of indus- 
trial science throughout the world, to which no single insti- 
tution has contributed more than this our own school, has 
created demands which were not then felt. If Massachu- 
setts would hold her proud pre-eminence in manufactures, 
she must do it by force of knowledge and technical skill, 
since her natural disadvantages in respect to transporta- 
tion and the possession of the materials of production are 
weighing all the time more and more heavily against her. 
The Institute of Technology is, in spite of its large tuition 
fees, still painfully poor in relation to its needs. WithOut 
disparagement to any, it may be said that in no other way 
can Massachusetts so largely aid herself as by increasing 
the means of this institution available for chemistry, 
mechanics, and electricity. 
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STATEMENT OF THE TREASURER. 

T h e  T r e a s u r e r  s u b m i t s  t h e  a n n u a l  s t a t e m e n t  of  t he  

f inanc ia l  affairs of t h e  I n s t i t u t e  for  t h e  y e a r  e n d i n g  Sep t .  

3o, t89o.  
D u r i n g  t h e  y e a r  t he  e x e c u t o r s  of t he  e s t a t e  of t h e  l a t e  

Geo rge  B u c k n a m  D o r r  h a v e  h a n d e d  over  to t h e  Ins t i t .u te  

t h e  fo l lowing  secur i t i e s  a t  t h e  v a l u a t i o n  set  a g a i n s t  e a c h  : - -  

International & Great Northern R. R. Bond . . $~,tlO oo 
Milwaukee & St. Paul R. R. 718~-s, $3,o0o . 3,5xo oo 
Chicago, Burlington & Quincy R. R. 7s, $7,000 8,7I 5 oo 
Cincinnati & Indiana R. R. 7s, $2,o00 . 2,o8o oo 
Union Pacific R. R. Ist Mortgage 6s . ~,t4o oo 
Chicago, Burlington & Northern R. R. 5s, $2,0o0 . 2,o6o oo 
Atchison, Topeka & Santa F~ R. R. 4s, $2,000 1,687 50 
Atchison, Topeka & Santa F~, Incomes, $5oo 3Ol 88 
Chicago, Burlington & Quincy R. R. Stock, 14 shares 1,477 oo 

Pittsburgl.a, Fort Wayne & Chicago R. R. Stock, 20 
shares . . . . . 3,ooo oo 

Morris & Essex R. R. Stock, 8z shares . . 6,I5o oo 
New York & Harlem R. R. Stock, 40 shares . . 5,000 oo 
Pennsylvania Coal Co. Stock, 75 shares . . . 11,25o oo 
Consolidated Gas Co. of N. Y. Stock s 15 shares 1,447 5o 
Cash . . . .  644 59 

$49,573 47 

By  t h e  decease ,  Dec.  5, ;889 ,  of Miss  S u s a n  C. Dor r .  

t h e  t i t l e  of t h e  I n s t i t u t e  to  t w o - t h i r d s  of  t h e  e s t a t e  a t  

L e n o x ,  Mass. ,  k n o w n  as " H i g h l a w n , "  b e c a m e  abso lu t e ,  

sub jec t ,  howeve r ,  to  t h e  p r o v i s i o n  n a m e d  in t h e  deed  of 

g i f t  of Mrs.  M a r t h a  A n n  E d w a r d s ,  d a t e d  Nov .  21, I876.  

t ¢ 
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Under  circular 63 of Oct. 15, 1889, of the Atchison,  
Topeka  & Santa  F~ R. R., sundry bonds of former issues 
were exchanged into the present  general  mortgage four per  
cent  and income five per cent bonds. The  amount  of bonds 
included in this exchange appears in the General  State-  
men t  on the following pages. 

The  es ta te  Ioo4 Walnut  Street,  Philadelphia, has been 
sold by the  executors  of the estate  of Rober t  E. Rogers,  
producing for the interest  of the Ins t i tu te  in the same 
$99o.48 more than the valuation entered on our books. 

The  income has been divided at  the  rate of 4 ~  per 
cent  among the funds to which it belongs. 

Gifts and bequests have been received from : 

State  of Massachuse t t s  . . . . .  
Subscr ip t ion  of  I887 . . . .  

Charles Lewis Flint, to found Scholarship Fund . 
" ~' " " Library " 

ElishaThacherLoring, :' Scholarship " . 
Mrs. Win. B. Rogers, for periodicals . . 
From a Friend, for Engineering Instruments . . 
Alumni of Institute towards Win. B. Rogers Scholar- 

ship Fund . . . . .  

~;50,000 O0 
36,0oo oo 

5 ~o00 O0 
5,o00 O0 

5,00o oo 

IO0 O0 

5O0 O0 

2,000 O0 

The net result of the year  has been an expenditure over 
receipts of $3,216.38, which has been charged against  
Massachuset ts  Ins t i tu te  of Technology Account .  
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LEWIS W I L L I A M  T A P P A N ,  JR., TREASURER, iPS a c w n t  
GENERAL STATEMENT OF REct~u-rs AND DISBURSEMENTS 

D r .  
Cash balance Sept. 3 o, 1889 . . . . .  
From Augustus Lowell for Lowell Courses 

" " " " C. Kastner's salary 
" ' . . . . .  Lowell School of De" 
sign . . . . . . . .  

RECEIFrS  FOR CURRENT EXPENSES. 
Income of funds for salaries . 

" " " " scholarships .  
" " " " library . . 
" ' . . . . .  general purposes 
" " Rogers Memorial Fund 
" " Joy Scholarship Fund used 
" " Susan H. Swett " " 

Students' fees 
State Agricultural ~'und" 
Boston University. . 
Laboratory breakage and supplies 
Rents, per Table. (Page I2) 
Gifts 
Sale of printed leciure notes" 
Interest 
James Hentv Mirrlees" Scholarstaip Fund, more 

than income (see per contra) . . 
Profit and Loss, expenses more tl~an income (see 

per contra) . . . . . . .  

BEQUESTS, NEW TRUSTS, ETC. 
George Bucknam Dorr Fund 
Charles Lewis Flint Library Fund" . 

" " " Scholarship Fund . 
Elisha Thacher Luring . . . .  
William Barton Rogers Alumni Scholarship iTund2 

Interest • . . . . . 

R. E. Rogers Fund, balance sale real estate, Phila.~ 
Sale of I54 Chicago, Burlington & Quincy rights . 
Income Susan H. Swett Fund, not used 

" James Savage Fund, ~' " 
" Richard Perkins Fund, :' " . 
" Charles Lewis Flint Fund, " " . 

" Elisha Thacher Luring Fund, ' "  " 

Interest Joy Scholarship, deposited in Savings 
Banks . . . . .  

$26,570 12 
$2,500 oo 

2,500 oo 

I,OOO OO 

6,000 oo 

~4,147 86 
2,916 49 

177 58 
8,276 66 

t 2 ,  5 1 1  25 
2 0 0  OO 

125 oo 
17o,442 65 

4,960 82 
1 ,150  OO 

4,566 5 l 
5,342 5 ° 

600 oo 
1,662 69 
2,868 59 

76 

3,216 38 

$49,573 47 
5 , 0 0 0  OO 
5 , 0 0 0  OO 

59000 OO 
2 , 0 0 0  OO 

33 ° o6 
990 48 
I46 30 
I82 95 
508 76 
x3I 40 
1 7 7  58 
I57 84 

446 I3 

SALE OF SECURITTES UNDER ROGERS MEMORIAL FUNI~. 
Kansas City, E. & Southern R 'y  bonds ;~7,ooo oo 

" Lawrence & Southern R'y " 6,0o0 oo 
Cowley, Sumner & Fort Smith R'y  " 2,ooo oo 
Florence, Eldorado& Walnut Valley R'y " I,ooo oo 
Quincy & Warsaw R'y " 4,000 oo 
Account of Bond Premiums . . 3,I I6 25 
Sale of Atchison Scrip 

" 2zo Chicago, Burlington &Quincy Rights 55 45 209 oo 

SUNDRIES. 
From State of Massachusetts ~5o,ooo oo 
Subscriptions of I887 . . . .  36,ooo oo 

.Income William Barton Rogers Memorial fZund~ 
credited to Advance Bond Premiums h598 53 

Students' Notes Receivable•  . 2,248 oo 
Sale Ioo 4 Walnut Street, Philadelphia " • 3,490 48 

223,I65 74 

69,644 97 

23,380 70 

93,337 oi  

$442,o98 54 
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With THE MASS. INSTITUTE OF TECHNOLOGY• 

FOR THE YEAR ENDING SEPTEMBER 30, 1890. 

Cr. 

Paid for Lowell Courses . . • • . ~2,5oo oo 
" " Charles Kastner's salary . . . .  2,500 oo 

Expense Lowell School of Design . . . I,o89 04 

EXPENSES. 

Salaries, per Table• (Page 12) . 

Scholarships . . . . . . .  

" Susan H. Swett . . . .  
Repairs, per Table. (Page ]3) • • 
General Expense, per Table. (Page 13) 
Fuel . . 
Water . . . .  
Gas . . . .  
Printing and Advertising 

" Lecture Notes.  
" Annual Catalogue 

Rent paid Boston & Albany Railway Company 
Laboratory Supplies, per Table• (Page 12) . 
Society of Arts . . . . .  
Interest, per Table. (Page I2) . . 

• $146,4o9 4I 
2,968 75 

125 o o  

9,740 43 
X4,384 63 

7,54446 
I , l l I  77 

• 1,9o6 06 
• x,72I 96 

1,86I 38 

1,595 23 
• I8O oo 

24,705 32 
• 17 87 
• 8,893 47 

INVESTMENTS, ETC. 

Securities for Dorr Fund • • $48,928 88 
Atchison, Topeka & Santa Fd Guarantee Note . 50,000 oo 
Joy Scholarship Fund . . . .  646 13 
Mirrlees Scholarship Fund, expenses over income, 76 

$6,089 o4 

223,I65 74 

99,575 77 

R 

PURCHASE SECURITIES FOR W. B. ROGERS MEMORIAL FUND. 

$I6,ooo Atchison, Topeka & Santa Fd 4s 
$8,400 Atchison, Topeka & Santa Fd Incomes 
Atchison Scrip . . . 

• $13,684 80 

5,376 oo 

55 45 

SUNDRIES. 

Students, on account deposits . . 

On account of New Boiler, No. 2 . • 

Building on Trinity Place 

Equipment Engineering Building . 

Gain on sale of real estate, Philadelphia, carried 
to R. E. Rogers Fund . . . .  

Profit and Loss, per cofitra . . . 

Cash Balance, Sept. 3 o, I89o . . . .  

$IOO OO 

6°7 59 
67,289 34 
I6,555 24 

99o 48 
3,216 38 

x9,II6 2 5 

88,759 03: 
5,392 7 z 

$442,098 54 
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The  following account  exhibits the proper ty  held by the Institute, as per  

Treasurer ' s  books, Sept. 3 o, I 8 9 0 : - -  

INVESTMENT OF THE W .  B. ROGERS MEMORIAL FUND, 

Cin., Ind . ,  St. Louis & Chicago R. R. Os . . . $4,000 o0 

Omaha  & Southwestern R. R. 8s . . . . . .  7,000 DO 

MD. Valley, Blair R 'y  & Bridge Co. 6s . . . . .  20,000 DO 

Saginaw & Western R. R. 6s . . . . . . . .  50,000 00 

Kansas City, Clinton & Springfield R. R. 5 s . . . 16,00o oo 

Republ ican Valley R. R. 6s . . . . . . . .  5,400 0o 

Kansas City, Memphis & Birmingham R .  R .  5 s . . 1,9o5 oo 

Grand Rapids, Newaygo & L. Shore R. R. 8s . . 34,ooo oo 

Burl ington & Mo. River R. R. 4s . . . . . .  25,787 5 ° 

Ottawa, Oswego & Fox River R. R. 8s . . . .  2,ooo oo 

Lincoln  & Northwestern R. R. 7 s . . . . . .  I ,ooo oo 

Atchison & Nebraska R .  R .  7 s . . . . . . .  1,ooo oo 

Kansas City Belt R. R. 6s . . . . . . . . .  25,ooo oo 

Atchison,  Topeka  & Santa  F6 R. R. 4s . . . .  13,684 8o 

. . . . . . . .  Incomes  . . 5,376 oo 

Bonds . . . .  . .  . . . "  . . . . . . .  $212,153 3o 

Advances  to Premium Account  . . . . . . .  I6,38I 36 

22o shares Chicago, Burlington & Q. R. R. Stock . 22,0oo oo 
$250,534 66 

INVESTMENT OF JoY SCHOLARSHIP FUND, 

Mass. Hospi tal  Life Insurance Co . . . . . . .  $5,000 oo 

Deposits in Savings Banks . . . . . . . . .  3,159 63 
8,159 63 

INVESTMENT OF SWETT SCHOLARSHIP FUND. 

Mass. Hospi tal  Life Insurance Co . . . . . . . . . . .  I0,O0O oo 

INVESTMENT OF OTHER TRUSTS. 

Atchison,  Topeka  & Santa F6 R. R. 4 s . . . .  $1,687 5 ° 

" " " " 6s . . . .  50,000 oo 

" " " " Incomes  . . 3oi  88 

Quincy & Palmyra R. R. 8s . . . . . . . .  25,ooo oo 
Chicago, Burlington & Quincy R. R. 4s . . . .  5,1oo oo 

" " " " 7 s . . . .  7 , 0 0 0  O0 

BurLington & Mo. Ry. Land  Grant  7 s . . . . .  I5,OOO oo 

. . . .  Nebraska  6s . . . . . .  I9,OOO oo 

Internat ional  & G. Nor thern  R. R. 6s . . . . .  I,O0O oo 

Milwaukee & St. Paul R. R. 7[Zbs . . . . . .  3,ooo oo 

Cincinnati  & Indiana  R. R. 7s . . . . . . .  2,ooo oo 

Union Pacific R. R. 6s . . . . . . . . . .  I,OOO oo 

Chicago, B. & Nor thern  R. R. 5 s . . . . . .  2,ooo oo 

Bonds . . . . . . . . . . . . . . .  $132,o89 38 

Advances  to Premium Account  . . . . . . .  6,949 45 

A m o u n t  c a r r i e d  u2# 

I39,o38 83 

. . . . . . . . . . . . . .  $407,733 I2 
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Amount  broufM up . . . . . . . . . . . . . .  $407,733 I z  

STOCKS. 

shares x54 Chicago, Burlington & Quincy R . R .  . $15,4oo oo 

4o " New York & H a r l e m  R. R . . . . . .  z,ooo oo 

20 " Pittsburg, Ft. Wayne  & C. R. R . . . .  2,ooo oo 

82 " Morris & Essex R. R . . . . . . . .  4 J o o  oo 

55 " Old Boston National  Bank . . . . .  5,5xo 5 ° 
12 " Cocheco Manufacturing Co . . . . .  6,ooo oo 

35 " Everett  Mills . . . . . . . . .  3,15o oo 

5 ° " Hamil ton Woollen Co . . . . . . .  5,ooo oo 

27 " Essex Co . . . . . . . . . . . .  4,o5o oo 

15 " Consolidated Gas C o ,  New York . . 1,447 5 ° 

75 " Pennsylvania Coal Co . . . . . . .  3,75 ° oo 

2,408 oo 

REAL ESTATE.  

Rogers Building . . . . . . . . . . .  $315,726 88 

N e w  Building of  1883 . . . . . . . . . .  I9O,492 44 

Mechanic Arts Building . . . . . . . . .  5z,416 49 

Gymnasium Building . . . . . . . . . . .  3,713 • 36 

Land  on Garrison Street - .  . . . . . . . .  5o,84o oo 

Land  on Trinity Place . . . . . . . . . .  76,315 69 

Building on Trinity Place . . . . . . . . .  Io6,6x6 87 

Equipment  Engineer ing Building . . . . . .  $I6,555 24 

" Mechanic Arts Building . . . . .  20,628 56 

S U N D R I E S .  

Notes Receivable . . . . . . . . . . . .  $ I ,5oo  oo 

Students '  Notes . . . . . . . . . . . .  3,657 oo 
Lowell  School of  Design . . . . . . . . .  216 45 

Paid on account New Boiler . . . . . . . .  6o7 59 

Cash balance Sept. 30, I89o . . . . . . . .  5,392 71 

796, I2 I  73 

37,I83 80 

x x,373 75 

$I,3o4,82o 40 

:ill 
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The ioregoing Property represents the'following Funds and Balances, and is 
answerable for the same. 

The Income of the following named is used for the general purposes of the 
I n s t i t u t e  : 

Wm. Barton Rogers Memorial F u n d .  
Albion K. P. Welch Fund•  
McGregor " . 

Nathaniel C. Nash " 

Robert E. Rogers " 

Richard Perkins " 

Stanton Blake " 

Sidney Bartlett " 

Geo. Bueknam Dorr " 

General Institute " 

• • $ 2 5 0 , 2 2 5  O 0  

• • 5 , 0 0 0  O 0  

• . . 2,500 oo 

• • I 0 , 0 0 0  O 0  

• • • 7, 68° 77 
• ., • 5 0 , 0 0 0  O 0  

• • • • 5 , 0 0 0  OO 

• • , I O , O 0 0  O 0  

• • • 49,573 47 
• 36,028 oo 

The Income of the following is used towards 
paying salaries : ---: 

Jas. Hayward, for Professorship of Engineering, 
Nathaniel Thayer, for " " Physics 
Wm. P. Mason, " " " Geology . 
Henry B. Rogers " General Eahz~es 

$x8,8oo oo 
25~OOO O0 

I8,8oo oo 
2 5 , 0 0 0  o o  

SCHOLARSHIP TRUSTS. 

Mrs. Susan H. Swett Fund o . $IO, I82 95 

Joy " . 8,i59 63 
Thomas Sherwin " • • 5~OOO OO 

James Savage " . . 11,253 4 ° 
James H. Mirrlees " . . 2,623 oo 
Win. Barton Rogers Alumni Fund . . 7,884 02 
Richard Perkins Fund 51,876 97 
Farnsworth " . . . .  5 , 0 0 0  OO 

Charles Lewis Flint Fund . . . .  5,x77 58 
~Elisha Thacher Loring Fund . . • 5,I57 84 

Charles Lewis F~int Fund for Library . 

$426,oo7 24 

M I S C E L L A N E O U S .  

Notes Payable . . . . . .  $20,000 oo 
Students' Deposits . . . 45 ° oo 
Subscription of I887 . . . .  123,5oo oo 

M. I. T. Stock Account . . . .  529,947 77 

87,600 oo 

I12,315 3 9  

5 , O O O  OO, 

673,897 77 

$I,3o4,82o "4o 
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COMPARATIVE STATEMENT OF FUNDSp ETC. 

T r u s t s  for general  purposes  

" " Sa l a r i e s .  

. . . .  S c h o l a r s h i p s .  

" " L i b r a r y .  

I n c o m e  Joy  Fund  . 
Notes  Payable  

S tuden t s '  Depos i t s .  . 

Subscr ipt ions  of  x887 

M. I .  T. Stock A c c o u n t .  

.Advances to Bond  Premiums  

Sept. 3o, x889. 

$375,443 29 
87,600 oo 

98,I81 43 

200 O0 

20~OOO OO 

55 ° oo 
87,500 oo 

483,164 15 

9 , I46  25 

Increase  . . 

Consist ing o f :  m 

(~eo. B. Dorr  F u n d  (new) 
C. L. Flint  Scholarship " " 

E. T. Lor ing  " " " . 

C.  L. Flint  Library  " " 

Inc rease  of  R o b e r t  E. Rogers  Fund  

• ' " W m .  Barton Rogers  Scholarship 
F u n d .  

Increase  of  Scholarship Funds  . . 

Subscript ions of  I887 pa id  . . 
Increase of  Stock Account 

Students '  Deposi ts  less . 

I n c o m e  Joy  Fund  deposi ted . 

Advances  to Bond Premiums .  " 

$1,x6x,785 x2 

• I43,o35 28 

49,573 47 
5,000 O0 

5~OOO OO 

5,000 OO 

990 48 

2,33 ° 06 
1,8o3 90 

36,000 oo 

46,783 62 

~ I 0 0  O0 

9-00 O0 

9, I46  25 

Sept. 3 o, z89~ ' 

$426,007 24 
87,600 oo 

Ix2,315 39 
5,000 O0 

20,000 O0 

45 ° oo 
I23~5oo oo 

529,947 77 

$h3o4 ,82o  40 

x52,~8I 53 

9,446 25 

$143,o35 28 
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D E T A I L S  S O M E  I T E M S  IN T R E A S U R E R ' S  C A S H  A C C O U N T .  

Rents.  

H u n t i n g t o n  Hall ,  for Lowel l  L e c t u r e s .  

Lowel l  School  of  Design 

Chauncy  H a l l  School, for Gymnas ium . . 

Sta te  B o a r d  of  Heal th ,  for use of  Labora tor ies  

Use  of  Lec ture  Rooms  and  Gymnas ium 

$ 2 9 5 0 0  O O  

1,4oo oo 

300 oo 

I ,o62 5 ° 
, 80 oo 

$5,342 5 ° 

Chemica l  

Physical  " 

Mining " 

Mechanical  . " 

App l i ed  Mechanics  " 

Civil  Engineer ing  " 

Biological " 

Geologica l  " 

Archi tectural  " 

Drawing  " 

Mathemat ica l  " 

Engl ish  " 

Workshops  " 

Periodicals  . 

Department Supplies .  

Depa r tmen t  . • • I 

I I 

O • 

O • 

O 

Q 

J 

g " Q  

~ O O 

$6,439 83 
4,702 28 

1,774 54 
2,951 46 

46I  I3  

1,46o I9  

1,5o6 63 

2o7 33 
1,632 67 

22 82 

73 69 
1,118 7 t 

1,252 06 

l,XOl 98 

$24,705 32 

Salaries. 

Ins t ruc t ion  . . . $I  18,952 47 
Adminis t ra t ion  . . . 13,286 19 

, L a b o r  . . . I4 ,17° 75 • 
$I46,4o9 4I  

Interest Paid. 

Augustus Lowell ,  Trustee  . . . $ I ,ooo  oo 

O n  $166,7o4.67 not invested in Stocks or Bonds . 7,893 47 
$8,893 47 
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Repairs. 
Department Improvements: 

Mining Department. • $952 96 
Chemical " 705 79 
Physical " 567 5z 
Drawing " 418 34 
Architectural" 387 28 

English " i53 25 
Biological " • 138 95 

$3,324 09 
Reading, Lecture Rooms, and Secretary's Office, 

alterations . • 349 Io 
Lunch Room . . 8x 5 5x 
Pointing Rogers Building . . 5 I3 x9 

" Building of I883 . . . 324 I9 
Painting, etc., Halls and Rooms, Rogers Building, xJoo 48 
Concreting Dynamo Room . . 23o oo 
Gymnasium . . 29I x 7 
Workshops . • . I42 6x 

Sundries . . . .  2,65o o9 

Genera l  Expenses. 
Furniture: 

Civil and Mechanical Engineering Department, 
Trinity Place, fitting the same 

Drawing Department, refitting . . 
Lecture Room, New Building of x883 
Architectural Department, Reading Room, etc., 

Electric Lighting: 
Biological Department . 
Architectural " 

Lamps, extending electric service, etc. 

$I,5o9 78 

737 5 ° 
• x58 60 

367 88 

$x3o oo 
II  5 oo 
423 oz 

Watchman's Clocks, Rogers, New, and Engineering Buildings, 
Eco Magneto Clock Co. 

Insurance Premiums . 
Engine Room Supplies: - -  

Cotton Waste . $43 40 
Covering Steam Pipes 174 I I 
Reducing Valves • • • 92 25 
Oil . i86 28 

Amount carried for'ward . . • ,~496 04 

$9,740 43 

$2,773 76 

668 oz 

53o 96 
x,343 

i l  

~i J i  ~~: L k 2~ 
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Amount brought forward • $496 04 
Oil Cabinet • 36 oo 
Damper Regulators. . 259 50 
Small Engine in exchange, setting, e t c . .  369 79 
Fan Engine . 69 o2 

Machinery, Mining Department 
Postage and Stationery 
Fire Sprinklers 
" Hose . 
" Escapes 

Lunch Room : -- 

• Steam and Gas Cooking Apparatus, Kitchen and Dining-Room 

Furniture . 

Linen Chair Covers, Huntington Hall 

Window Shades : -- 

Engineering Building . $432 5 ° 
Other ]~uildings • I32 73 

Diplomas, Commissions, and Expense of Drills. 
Entrance Examinations 
Library Supplies 
Ol~ce Supplies . 
Union Safe Deposit Vaults, rent 
Legal Fees, Dorr Estate 
Boston Electric Time Co. 
Telephone, Rent of . 
Express Charges 
Gymnasium, Stove, etc. 
Mats, Waste Baskets, etc. 
Paints, Varnish, e t c . .  
Washing . . .  
Ice 
Janitor's Supplies: -- 

Brushes, Pails, Sponges, Soap, e tc . .  
Grounds, Improving Lawns, etc. 
Towels, etc. 
Window Glass . 
Hardware (petty) . . 
Moving Effects to Engineering BuUding . 
Petty Supplies, " " 
Ventilation 
Drawings for publication . 

$I,23° 35 
• 440 79 

1,155 64 
3t3 27 
299 36 
188 I2  

399 24 
209 oo 

565 23 
413 4 ° 
456 59 

72 93 
346 I3 

5 ° O0 

I0o O0 

31 5o 

5I  8 1 -  

349 54 
50 O0 

67 56 
32I I4 
28o 16 

237 47 

392 37 
163 25 

59 39 
45 40 
68 79 

205 51 
197 81 
59 40 
26 oo 

22I 06 

$14,384 63 
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BostoN, December 3, I89o. 

An examination of the accounts of the Treasurer of the 
Massachusetts Institute of Technology for the year ending 

Sept. 3o, I89O, has been made, and they are found to be 
correctly cast, and with proper vouchers. The Ledger 

Balances agree with the Trial Balance. We have verified 
the evidences of personal property held by the Institute. 

FREDERIC W. LINCOLN, 

CHARLES C. JACKSON, 

Auditing Committe¢. 




