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• eVo t oE 

To TtIE MEMBERS OF TIlE CORPORATION: 

The Report which I present to-day is the fifth which 
I have had the h¢mor to bring to your attention. The year 
of which it contains in some measure a history has been an 
important and eventful one, bringing with it much of hard 
work, some changes, and new problems of a far-reaching 
character. In the solui:ion of these problems, involving as 
they do questions of an educational bearing, of financial 
importance, and of administrative methods, all parts of the 
Institute constituency--Corporation, Faculty and Alumni 
must share. 

CHANGES IN C O R P O R A T I O N  AND FACULTY.  

In the Corporation there has been for the year just closed 
only one change; the I ion. George It .  Martin, Secretary of 
the Board of Education, has become, c.r o Gicio, a member of 
this body. The changes in the Faculty, however, have been 
unusually numerous. Professor Jerome Sondericker, Asso- 
ciate Professor of Applied Mechanics, died in mid-summer, 
while Professors Rambeau, Baird, Dippold, Duncan, Skinner, 
Whitney, and Norris have resigned. Of these, three were 
heads of departments, and the changes which have come from 
these resignations have brought problems of considerable ian- 
portance in their solution. Professor Duncan is succeeded 
pro tcmpore by Professor Clifford, who acts as head of the de- 
partment until a permanent decision shall have been reached. 
For the present term, Professor Vogel has taken charge of 
the Department of Modern Languages in place of Professor 
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Rambeau, Major John Bigelow having been appointed per- 
manently to this office, his work to. begin on February first. 
Major Fred Wheeler has succeeded Captain Baird in charge 
c~f the Department of Military Science. 

Professor Sondericker was a graduate of the University of 
Illinois and died at the early age of forty-four and one-half 
years. I te  was a man of great kindness and of sterling 
character, an able teachm, and one who gave himself freely 
and heartily to his students, t t is memory will always be 
cherished by those who have studied under him. Mr. Kilburn 
S. Sweet, a member of the instructing staff in Civil Engi- 
neering, who also died in mid-summer, has left a memory 
which his colleagues and students are glad to cherish. I tis 
life is particularly interesting because he came into the work 
of the Institute under great difficulties. Born in a village in 
Maine, a boy of delicate frame, he came to Boston in I889 
to attend the Bryant & Strat ton Business College. Iq~r a 
time he was emph)yed as an errand boy in the office ~f the 
Institute of Technology, at which time he attracted the atten- 
tion of one of the officers of the Corporation, who encouraged 
him to try the entrance examinations of the Institute. l tis 
expenses here were met by his summer earnings, by scholar- 
ships, and by contributions from friends. The outcome of his 
life with its fine product of usefulness and service may well 
encourage those who have tried to help struggling boys under 
similar circumstances. 

T H E  S U B J E C T S  T R E A T E D  IN AN A N N U A L  R E P O R T .  

It is not always easy to select from the great mass of in- 
teresting material which is crowded into a year's programme 
of a large institution those topics which are most important 
or most distinctive. In such a statement, as in all other 
similar attempts, that which is material and visible to the 
eye is likeliest to receive attention. Changes in methods 
of instruction, the bringing into the institution of a fresh 
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mind, the acquisition of a true teacher or investigator, are all 
of vastly more importance in the intellectual and spiritual 
life of the Faculty, the students, and the graduates than the 
erection of a building, the addition of a laboratory, or the in- 
crease in tuition. To preserve a fair perspective of all these 
things is not simple. Educational and financial problems, 
entrance requirelnents, the needs of departments, all press 
for representation. In the effort to deal with these varying 
factors and wants, one will iliad all sorts of solutions in the 
administrative reports of our larger institutions. In one the 
attention is given wholly to matters of detail, in another to 
the educational organization of the institution, while still 
another deals almost wholly with the larger questions of edu- 
cation and intellectual life. In the Report which I present 
to you to-day I have endeavored to bear in mind first of all 
the intellectual and educational needs of the Institute, but not 
to lose sight of the details of the Institute's life and work; 
and above all I invite your attention to the statements of the 
heads of departments in which are presented in their own 
words the immediate problems which in their judgment press 
upon them for solution. It is intended not only that these 
reports should serve the purpose of historical continuity, but 
also that they should deal with the larger topics of adminis- 
tration and of education. 

T H E  A D M I N I S T R A T I V E  D U T I E S  A S S I G N E D  TO A M E R I C A N  
P R O F E S S O R S .  

No one who is familiar with American and foreign insti- 
tutions of learning can doubt that the American professor 
has a far less desirable position than his colleague in the con- 
tinental countries. Not the least of his burdens is that due to 
the imposition of administrative duties in addition to those of 
the teacher. With the growth of our institutions of learning, 
with the stirring competition which exists between them, with 
the American habit of frequent examinations, an enormous 
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amount of administrative work has to be done, and this is 
thrown in a large measure upon the professors. I am not 
able to give an estimate of this tax as a part  of the working 

hours of the regular day, but there are very few teachers in 
the Inst i tu te  of Technology who do not carry a considerable 
administrative load, and in many cases this load is so great as 

to furnish a very serious interference with good teaching, to 

say nothing of scholarly work and investigation. Several of 
our professors have returned this year from a year 's  absence 

abroad and we expect from these visits the results which 
ought to come from a fresh view of work as it is done in 
other institutions. No doubt we shall gain such results, but  

they will be greatly diminished by reason of the fact that 

these men have been harnessed at once to the actministrative 
load which the professors in the Ins t i tu te  carry. To one of 

these was assigned the duty of editing and publishing the 

Annual  Catalogue, a piece of work which has been done in 
the most admiiable manner  and with great  promptness, but  
has effectually cut off any opportunity to take up the educa- 

tional problems which the year 's  absence might most naturally 
suggest, problems whose solution would mean more to the 

cause of education and to the s tudents  in the Ins t i tu te  than 
any amount  of administrative detail, however well done. The 

heads of nearly all of the departments  of the ins t i tu te  are 
charged with a considerable amount  of administrative respon- 

sibility. The  head of the Depar tment  of Mathematics is the 
Secretary of the Faculty,  and his duties as Secretary are con- 

stant and onerous. The  same thing extends to professors in 
the other departments,  most of whom are charged with duties 
other than those which naturally come with teaching. All 

this is a part of our system of education, in which we do for 

students many things which are not done in foreign countries, 

and is due particularly to the fact that  the work of administration 
and of' teaching have no sharp line of division such as is found 
in foreign universities and technical schools. It  seems to me 

evident that  we must  in the near future in American institu- 
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tions in some measure separate teachers from administrative 
responsibilities and administrative duties, leaving them free 
for the work of the teacher and of the investigator, which we 
sometimes forget is the real work of an institution of learning. 

T H E  PAY OF C O L L E G E  P R O F E S S O R S .  

Notwithstanding the increased duties thus laid upon Ameri- 
can college teachers, the remuneration which they receive is 
relatively diminished rather than increased. I ventured to 
call your attention to this in my last Report, and to suggest 
that we should need in the Institute of ~'echnology in the 
immediate future to face the question of a more adequate 
compensation for teachers, either by the pay'ment of larger 
salaries, or by the provision of retirement pensi, ns, or by 
both. Sir William Ramsay, the eminent Engk.m chemist 
who "recently visited this country, in an address delivered in 
New York just before he sailed, sounded a note of warning in 
this matter which is well worth our heed, and in which he 
frankly tells Americans that unless teachers are better paid 
the institutions of learning in this country are sure to deteri- 
orate. I have no question that this statement is an abso- 
lutely true one and that, however large an element in the 
services of a teacher his devotion to the institution may be, 
nevertheless in a profession which is relatively underpaid 
there will be increased difficulty in securing good men. It is 
well enough to urge upon young men the attractions of a 
scientific career in our institutions of learning and to lead 
them to understand that much of the reward of the life must 
come from the service itself, but I fancy that few men who 
make these statements take the trouble to see what the finan- 
cial outlay and the financial reward actually are. The fact is, 
under the system of specialization which has grown up in the 
last twenty years, a man who aspires to a professorship may 
count upon the following programme: First  of all he must 
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spend four years, at considerable cost, at college or university 

or technical school, with some three years to follow as a spe- 

cialist, including, as a rule, a year or more at some foreign 

institution, engaged in work which is quite as hard as that 

which prepares men for the law or for medicine or for any 

other profession. After  this six or eight years of prepara- 

tion, he may hope to become an assistant, or at most an in- 

structor, in some institution of learning at a salary of seven 

or eight hundred dollars a year, and he will be a man of 

unusual attainments if at the end of ten years he has been 

advanced to an assistant professorship at fifteen hundred 

dollars a ):ear, a salary not much better than the wages of a 

switchman in one of our large railroad yards. Furthermore, 

the chances art: that during this time he will be so burdened 

with class-room work, with administrative duties, and with 

other tasks outside those properly belonging to a teacher's 

life that there will be little time or strength left for quiet 

study and research. The strenuous life has been introd'uced 

into the colleges and universities with consequences as much 

to be regretted as those which have come in business. 

This result is due in part to the multiplication of so-called 

universities, to the great increase in numbers without corre- 

sponding adjustment of the organization, and to the wasteful 

competition in education which has come about by the great 

number of institutions all trying to do the same thing. 

Whatever may be the causes, the condition is evident enough, 

and some solution must be found which shall give the teacher 

greater freedom from the adrninistrative side of the work and 

whicl, may at the same time increase his compensation. 

'-iS 

~" . . . . .  i ¸ I 
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S E L F - S & C R I F I C E  OF C O L L E G E  P R O F E S S O R S .  

Under the conditions which I have partly sketched, one 
cannot but admire the devotion which the great bulk of 
college professors put into their work. Without hesitation 
they undertake the additional and burdensome administrative 
tasks with which they have been loaded, and struggle with 
them with such success as they may. In many cases they 
find themselves when past middle life crowded out by 
younger men, without pensions, and with little opportunity 
for work in their own calling. Of late years institutions 
of learning have demanded as remorselessly as have raih'oad 
corporations that their employees shall be under forty, and 
the teacher who loses his place for any cause whatsoever 
after he is fifty finds increasing difficulty in securing em- 
ployment. Now and then a man is clear&eaded enough at 
the very outset of his pnffessional career to decline abso- 
lutely to be sacrificed to the god of administration. My 
attention has recently been called to the cases of two men 
of apparently equal ability, equal opportunity, and equal 
training, who started together as teachers and investigators. 
The one declined to accept administrative tasks or to sur- 
render his time wholly to the drudgery of the daily routine ; 
the other goo,.l-naturedly accepted at the hands of the college 
authorities every administrative task placed upon him. Their 
careers have been interesting illustrations of the working out 
of this rdgime. The first is to-day a well-known investigator, 
with a name established in science on both continents and 
with a good income; his more good-natured but less fortunate 
colleague is an ill-paid teacher in a second-rate institution. 
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S T U D E N T  R E G I S T R A T I O N  A N D  I N C R E A S E D  T U I T I O N .  

During the past five years there has been considerable 

fluctuation in the size of the entering classes as follows :---  

19oo . . . . . . . . . . . . . . . . . . .  374 
19Ol . . . . . . . . . . . . . . . . . . .  44 ° 
19o2 . . . . . . . . . . . . . . . . . . .  479 
19o 3 . . . . . . . . . . . . . . . . . . .  348 
19o4 . . . . . . . . . . . . . . . . . . .  4Ol 

This fluctuation is the result of many factors, but is due in 
considerable measure to the increase in tuition which was an- 
nounced in I9OI but which did not take effect until October, 

i9o 3. The very large entering class of I9O2 is no doubt due 
to the pressure to enter before the rise in tuition should 
take place, the smaller number in I9o 3 represented the re- 
action after that pressure was removed, and the increase for 
the present year is doubtless a normal entrance class. 

The distribution of students continues to be quite as wide 
as it has been in the past. Two very interesting groups 

come from the far East, six Chinese boys sent by the gov- 
ernment of China and four Philippine students who come as 
wards of the country. The Chinese students are excellently 
prepared, having had a fair English education in China, and 
one of them entered the second year. This action of the 
Chinese government marks the return to the policy of many 
years ago. A t  that time six Chinese students entered with 

the Class of I884, but were recalled early in their course. 
This year China is sending fifty picked students to foreign 

countries, nearly half of them to Japan, the rest divided be- 

tween the United States and Europe. 
Eight  naval cadets entered the Course for Naval Construc- 

tors, so that the present group of students from the navy in 
the Institute numbers twenty. The number of students regis- 
tering as college graduates is one hundred and eighty-two, and 
marks a steady and welcome growth in this direction. The 
colleges from which these men come are scattered over the 
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whole country, and this fact furnishes a gratifying evidence 
of the regard in which the Institute is held in other institu- 

tions of learning. 
The total registration for the present term is one thousand 

five hundred and sixty-one, a small increase over that of last 
year. Of these eight hundred and eighty-nine, or "fifty-eight 
per cent., are from Massachusetts, and four hundred and 
seventy-eight, or thirty per cent ,  come from outside of New 
England. Of the entire number now in the Institute five hun- 
dred and seventy-five were not connected with the school last 

year. 
The number of graduates has now passed the three 

thousand mark, and amounts to three thousand one hundred 
and forty-eight. Two-thirds of these, two thousand and fifty_ 
seven in all, come from the four great engineering Courses in 

the following proportions: 

M e c h a n i c a l  E n g i n e e r i n g  . . ,  . . . . . . . . . .  688 
Civ i l  E n g i n e e r i n g  . . . . . . . . . . . . . . .  549 
E l e c t r i c a l  E n g i n e e r i n g  . . . . . . . . . . . . .  54o 
M i n i n g  E n g i n e e r i n g  . . . . . . . . . . . . . .  280 

S U M M E R  S C H O O L  C O U R S E S .  

The Summer School courses for this year included two 
hundred and fifty-five students as compared with two hun- 
dred and forty-five last year, and the school was somewhat 
further distinguished from those of former years in that it 
included more students from other colleges. Our Summer 
School, however, still remains practically a school either for 
the preparation of those who are about to enter or for ena- 
bling those who have not done the work adequately to supple- 
ment the regular courses of the Institute. 
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T H E  S O C I A L  L I F E  OF T H E  S T U D E N T  B O D Y ,  

I wish to commend to the attention of the menlbers of the 

Corporation the very interesting report of the Dean, in which 
valuable information is given as to the changing conditions in 

social life in the s tudent  body. The appointment  of a Dean 
who should have time and thought  to give to such questions 

has been one of the factors in bringing about such changes 
for the better  as are going on. I wish to emphasize the 

point to which he calls attention, that  is, that under the 
present conditions a distinctive form of student  gatherings is 

being developed which is a wholesome one and one which 
tends toward culture. Of this social life the Technology 
Club and the Technology Union are the principal centres, 

and in both of these the idea is constantly developed that the 
student is asked into a life of moral and intellectual liberty, 
but a life which carries with it at the same time certain 

responsibilities, and always the" responsibility to be a gentle- 

mall. 
The  action of the students in regard to athletics, their 

determination to enter into college athletics only so far as is 
consistent with their work, is a hopeful action and one which 

is entirely to their credit. In this day. when in most univer- 
sities athletics have been so develop.ed as to throw college 
life out of perspective, it is worth while to see an institu- 

tion undertake the problem of entering athletic contests in 
a moderate and conservative spirit. The  gift of the new 

athletic field contal'~ing a fine track and a ball field wilt add 
greatly to the interest of s tudents in these matters,  but it is 

not intended that this shall be the cause of any change in 

policy. 
The  statistics given in the report of the Dean as to the 

character of the apartments  in which students live are of 
great interest.  As is seen from this statement,  over forty 
per cent. of the students live in their own homes, about t h h t y  

per cent. live in boarding-houses in the city proper, and about 
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ten per cent. in boarding-houses in the suburbs. The Dean 
believes from these statistics that a few dormitories accommo- 
dating a few hundred men would take care of the cases of 
almost all men who now live in undesirable surroundings. I 
trust that within a reasonable time we may have the oppor- 
tunity to deal with this question. 

THE HEALTH OF STUDENTS. 

I wish to call the attention of the Corporation to the ex- 
tremely interesting report of the Medical Adviser for the past 
year. I t  will be remembered that this office was established 
some two years ago, and that to it was appointed Dr. Franklin 
W. White, a graduate of the Insti tute and of the Harvard 
Medical School. Dr. White has entered upon his work with 
great zeal and intelligence, and the results have been of the 
most satisfactory character. Not only does he maintain office 
hours during which he may be consulted .without expense 
by any student, but, in addition to this, at the beginning of 
each year he gives a few plain, straightforward talks upon 
personal hygiene, which cannot fail to be of great value, and 
which, together with his visitations, have brought him into 
admirable relations with the student body. 

At my suggestion he undertook, a year ago, a somewhat 
extended investigation of the physical condition of the last 
two graduating classes, with the purpose of determining what 
the physical status of the men was at the time of graduation. 
Dr. White gives in his report the list of questions which he 
sent out and the nature of the replies which were received, 
disclosing not only the character of the daily work of the 
students and of their living, but also the amount of work done 
during the vacation period. Briefly stated, the result of his 
inquiry is to show that in these two senior classes nearly two- 
thirds of the men were never absent from class-work a day 
during the course, that only about ten per cent. had m~ illness 
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of any importance during their four years' course in the In- 
stitute, and that with few exceptions the men finished in 

good physical condition. 
Dr. White 's  report is valuable for many reasons, but par- 

ticularly as showing that where ill-health has resulted it has 
come ahnost wholly from either a neglect of physical exercise, 
or deficiency in the amount of sleep, or some other violation 
of the laws of hygiene. Such neglect ought to be greatly 
diminished under the system of lectures to students which is 
now conducted, and it is along this line that our concern for 
the health of students needs to be directed. For a normal, 
healthy boy the amount of work required is no greater than 
he may be reasonably expected to do. 

This result, of course, does not touch the larger side of the 
educational question. It is entirely possible to keep a boy 
busy, to give him an amount of work consistent with his 
strength, and yet to make this work of a sort which shall be 
,disciplinary rather than educational. Against this tendency 
~rhe technical school needs particularly to watch;  and the 
Faculty is giving its attention from time to time to this 
matter, malting constant examinations of the Courses to de- 
termine how they may be made more efficient and how the 
load may be distributed in such wise as to suit best the needs 

arl.d the aims of the students. 

The whole result of Dr. \Vhite's examination is to emphasize 

the need of cheap and comfortable quarters for that part of 

the student body which now lives under poor conditions in a 

quarter of the city not favorable for their social life, and 

who obtain their board where either insumcient or poor food 

is of.ten provided. 

m 
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THE PRESSING NEED FOR ROOM. 

I ask your careful consideration of the individual reports 

of the heads of the various departments, in which they have 

stated in their own words their condition and their needs. 

These reports emphasize certain of those things to which I 

have ah-eady called attention, namely, the need for more 
teachers of the higher grades rather than for additional assist- 
ants, and the need of increasing salaries to the point where 
men may get a fair compensation, together with a fair cer- 
tainty of provision for old age. Throughout all these reports 
one need is made evident as the most pressing and immediate, 
and that is the necessity of additional space. Professor Swain, 
in his report of the Department of Civil Engineering, states as 
the first need of his department that of additional space. P~fo- 
fessor Lanza refers to the crowded condition c)f the Depart- 
ment of Mechanical Engineering. Professor Richards says 
that " to  do its present work to the best advantage the Mining 
Department needs double its present floor space." The De- 
partment of Architecture, although installed in its quarters 
but a few years, finds itself cramped for room. Protessor 
Talbot says, "The  need for more adequate accommodation 
for the work of the Department of Chemistry is more keenly 
felt each ),ear. Not only are certain branches of the instruc- 
tion suffering from the congested state of the laboratories 
allotted to them, but the department as a whole is l~ssened in 
efficiency because of the isolation of portions of its work in 
separate buildings (four in all), away from the chemical 
library and sources of supplies, and so wid~'y distributed that 
community of interest among the members of the department 
working in different lines is seriously diminished. A reunited 
department in a building designed for the purpose of chemical 
instruction, with the much-needed supply of small labora- 
tories for research, advanced or special work, is imperatively 
needed to permit of the development of the departmental 
work, which has been for some years and is still prohibited by 
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the impossibility of attempting more in the space at com- 
mand." Professor Sedgwick asks for one additional room for 
the Department of Biology. Professor Cross calls attention 
to the congested condition of the Physical Laboratories, 
saying " I t  will be seen that we have practically reached 
the limit of the capacity of the present Laboratories of Gen- 
eral Physics, as a further increase of size of sections, even 
with a proportional increase in the number of instructors, will 
unquestionably result in less satisfactory work. To meet, 
therefore, any further material increase in the size of our 
classes the laboratory equipment will have to be duplicated 
and installed in separate rooms, so that independent sections 
can be accommodated simultaneously." In a word, an in- 
spection of the reports of  the heads of departments here pre- 
sented will show that, in their judgment, we are dealing in 
our present buildings with as many students as can be effi- 
ciently taught in the space at our command, and that for an), 
increase in numbers, and, indeed, for the proper teaching of 
the present number, we ought to have additional buildings. 
The pressure for more rooms for lecture halls and laboratories 
is one of the most difficult questions with which the Faculty 
and executive officers of the Institute have to deal. 

SUITS IN REFERENCE TO THE INSTITUTE'S LAND. 

The question of meeting the need to which I have just re- 
ferred, that of additional buildings, is closely connected with 
the possible success or failure of the suits which have been 
brought against the Institute to test the validity of the Act 
of the I,egislature conveying to the Institute the title to its 
site on Boylston Street in fee simple. As the members of the 
Corporation are aware, three suits, one by the Massachusetts 
Society of Natural t I is tory and two by owners of abutting 
property on Newbury Street, have been brought to determine 
the quality of the Institute 's title under this Act. The first 
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of these suits was argued during the summer, while the last 
two were argued during the present month, before the 
Supreme Court. How soon a decision may be expected I 
cannot say. Should that decision be favorable, the Institute 
could meet the immediate demands for space by the erection 
of additional buildings on the vacant, portions of the land in 
question; but, if the suits should be decided against us, the 
value of the State's gift would be very materiMly diminished 
and the problem of furnishing the additional buildings needed 
for our work would be an entirely different one, and one which 
would require the earnest consideration of the members of this 
body. 

HARVARD-TECHNOLOGY CONFERENCES. 

On May 4, 19o4, a Resolution was passed by this body, to 
the following effect: "That  the Executive Committee be re- 
quested to ascertain whether any arrangement can be made 
with Harvard University, for a combination of effort in tech- 
nical education, such as will substantially preserve the organi- 
zation, control, traditions and the name of the Massachusetts 
Institute of Technology." Acting under these instructions, 
the Executive Committee appointed a conference committee 
of two to confer with a similar committee from the Iiarvard 
Corporation. Repeated conferences have been had by these 
two committees, and I am able to report that they have 
practically agreed upon recommendations wfaich it is hoped 
may be submitted at an early date to the Corporations of 
both institutions. The discussions and deliberations of these 
committees have been conducted upon a plane in which there 
was preserved not only loyalty to the institutions themselves, 
but a real desire to serve the higher interests of education 
and of the State. Neither sidehas sought to lessen the dig- 
nity or the freedom of the other. .Amy discussion of this 
matter must necessarily wait until the final report can be pre- 
sented. I shall hope to give in my next Report a complete 



22 MASSACI-IUSETTS I N S T I T U T E  OF T E C H N O L O G Y .  

statement of the entire matter. For the present I can 
only express the hope that, notwithstanding the fact that this 
proposal has aroused sharp differences of opinion among 
friends and alumni of the Institute, when the definite propo- 
sition has been made known, and when a full and free dis- 
cussion has been had, we may find ourselves coming, whether 
we decide in one way or the other, to a fairly accordant re- 
sult. Whatever else may happen from the discussion of this 
question, it is most essential that no harm shall come to the 
Institute itself, and that those who work for it and believe in 
it, whatsoever their opinion regarding this matter, may in the 
end unite for the common development and progress of the 
school. 

T H E  G E N E R A L  P R O B L E M  OF T H E  I N S T I T U T E .  

The sketch which I have here given of certain questions of 
policy or of education which are pending, while incomplete, 
is, nevertheless, sufficient to show that the Institute has 
before it large and important questions to solve. These 
questions are, in the first place, educational. Nothing else is 
of so much importance to any institution as to maintain a 
scholarly spirit and an atmosphere which while %11 of enthusi- 
asm shall be free of dogmatism ; a spirit of work which shall be 
strong but wise ; mad a co-operation between all parts of the 
institution which may help to the intellectual and moral up- 
building of the student body. Those things which have to do 
with the freshening of the methods of instruction, with the 
improvement of the Courses, with the introduction of higher 
ideals of work and of study, are first in importance and fall in 
the main to the Facul ty ;  but closely connected with them 
are all the secondary problems which have to do with the 
means and the material facilities for carrying out the work of 
the Institute. So soon as tt~e suits now pending against the 
Institute are decided, it seems to me clear that we should 
settle upon a general policy as to the Insti tute 's  location for 

II 
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the next ten or twenty  years, that we may then bend our 
energies without distraction to the improvement of its work 

and of its facilities, to the end that  it shall be made, to the 
very best of our ability and means, a place which shall be 

stimulating and helpful to the s tudents  who resort  to it. This 
general question of policy as to where the Inst i tute 's  work 

shall be done for the next twenty  years is one which should 
be settled as promptly as the conditions will allow. 

T R E A S U R E R ' S  R E P O R T .  

In  the course of my statement  I have said comparatively 
little as to the details of the financial conduct of the Insti- 
tute, first, because I conceive it to be my work to deal in the  

main with the educational problems and needs of the Insti- 
tute, and to convey to the Corporation as well as I may the 

expression of the purpose and aims of the Facu l ty ;  and, 
secondly, for the reason that  the financial status of the 
Inst i tute  is admirably presented in the report of our Treas- 

urer, which contains a complete exhibit of the operations of 
the past year. Like most educational institutions in the 
East,  we present  a deficit at the end of our year 's  operations. 

I{xcept the State universities, which are by law restr icted to 
the expenditure of fixed stuns, most institutions which are 

growing in numbers and in work show such deficits for the 
past  year. I invite your at tention to the items which make 

up this exhibit and to the s ta tement  of the Treasu. 'er  in 

connection therewith. 
H E N R Y  S. P R I T C H E T T .  

DECEMBER I'~::. r9o 4. 
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REPORT OF THE SECRETARY OF THE FACULTY. 

The recent reorganization of the administrative work of the 
Institute has made it the duty of the Secretary of the Faculty 
" to  co-operate with the President in the general conduct of 
Faculty business and administrative work, and to have 
general oversight of the work of the Registrar and the Re- 
corder." This report is accordingly occupied mainly with a 
review of such Faculty business of the year as may be of 
general interest. Some of the larger matters represent the 
work of special or standing committees of the Faculty. 

Changes in the curriculum connect themselves mainly with 
the discontinuance of the former Course IX., General Studies, 
and the effect on all Courses of the advance in entrance re- 
qu.irements in modern languages. In February the Faculty 
was advised of action by the Executive Committee of the 
Corporation terminating Course IX., after its completion by 
students then in the Institute, and requesting the Faculty to 
take the necessary steps for the substitution of an elective 
Course in general science, the first year of this Course to be 
in the main that required of other students, the last three 
years to be given to studies under a free election. These 
steps have since been taken, but no students are yet regis- 
tered in the Course. 

The advance in entrance requirements in French and Ger- 
man, takitag effect in 19o3, leads to the completion of modern 
languages by students of the classes of 19o7 and later years 
at the end of the second year instead of at the end of the 
third year as heretofore. In the caseof Course III. ,  however, 
it has been deemed necessary to postpone the German from 
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the second year to the third. In recognition of the fact that 
modern languages in the Institute curriculum have value as 
general studies apart from their utilitarian purposes, the 
Faculty determined that, for the two hundred and seventy hours 
for,merly assigned to exercises and prepal:ation in the third year 
of French and German, one hundred and twenty hours should 
be allotted to general studies, with options in various lines, 
including the history of science. Adjustment of the numer- 
ous diverse interests and preferences involved has been a 
matter of some difficulty, but a definite plan will be presented 
to the Faculty at an early date for announcement in the 
forthcoming Programme. I t  is anticipated that this re-enforce- 
ment of the general studies with opportunity for free choice 
on the part of the students will result in much advantage. 

T h e  use of the time released for professional subjects has not 
yet been determined, but will depend mainly on the initiative 
of the heads of the professional departments. The Course 
~'chemes of the present Catalogue thus represent to some 
extent a transition stage for students some of whom have 
entered under the present, others under the former language 
requirements. 

A further recent change in entrance requirements, the ad- 
dition of physics, has led to the holding of examinations in 
that subject last summer for a limited number of preliminary 
candidates and to the substitution of biology for physics in 
the list of elective subjects in which teachers' certificates are 
accepted without examinations. It is anticipated that the 
entrance requirement in physics will tend to relieve the dif- 
ficulty which has resulted from the corresponding increase in 
subject-matter appropriated for presentation in the second- 
year course. These recent changes of entrance requirements 
have made the test of a. candidate's fitness for the Institute 
work more complete, without creating a gap between the 
better high schools and our first year. It may be noted, 
however, in passing that there are evidences of an unfortu- 
nate tendency in some quarters to restrict Insti tute candi- 
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dates to one among several public high schools of particular 

cities. 
The Summer Courses for the past season were begun at a 

somewhat later date than usual, with a view to accommodat- 
ing college graduates and other persons unable to attend 
before the end of June, and' also with a view to facilitating 
the administrative routine in the case of Institute students 
whose plans might depend upon the results of their June 
reports. Attendance upon the summer courses has shown 
with some fluctuation a general tendency toward increased 
usefulness, but it is more and more evident that care should 
be exercised to guard against the disposition of dilatory 
students to postpone the work of the school year with the 
often delusive hope of making it up in the vacation. In the 
case of accidental loss of term work, the summer courses 
have proved the means of obviating serious hardship, not in- 
frequently saving an entire year for students. 

The two most notable events of the year, not merely for 
the Faculty, but for Institute men generally, have been the 
Technology Reunion of last June and the Rogers Commemo- 
ration of December. While the Reunion was primarily an 
alumni affair, the Faculty was represented on the Committee 
of Arrangements, and many of the alumni members of the 
Faculty were actively engaged throughout the whole under- 
taking. The closer relations between Faculty and alumni 
which the Reunion promoted cannot fail to exert a lasting 

influence for good. 
The Rogers Commemoration was given the character of a 

presentation of the life and work of the founder of the Insti- 
tute to its present undergraduates. The exercises of the 
school were suspended and addresses delivered to an audience 
filling Huntington Hall, and including, beside the under- 
graduates, members of the Corporation, Faculty and instruct- 
ing staff, associates of President Rogers in the early years of 
the Institute, and a small number of guests invited for per- 
sonal reasons. The addresses are to appear in full in an early 

7 
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issue of the Tec/mology Rcvie~v. The Commemoration as well 
as the subsequent commemorative meeting of the Alunmi As- 
sociation have contributed powerfully to make President 
Rogers' influence a living one to men most of whom knew 
him only by name. 

The work of the Committee on Publications has been 
notably important the present year. The Catalogue and 
Programme have been radically changed in form by substitut- 
ing for the former tabular Schedule of Topics an extended 
description of courses, of special value to students desiring ad- 
mission with advanced standing. The committee has adopted 
the policy of issuing the Programme early in the summer, the 
Catalogue early in December, and the Register of Graduates 
in March. The latter has appeared this year for the first 
time as a distinct publication, making with a geographical 
register a book of two hundred and fifty-seven pages. The 
earlier issue of the Catalogue, facilitated by the omission of 
the Register, has been a considerable gain. For these and 
the President's Report the committee has adopted a serial 
form of publication. 

The work of the Faculty Committee on Undergraduate 
Scholarships has grown steadily in difficulty and importance, 
and the need of additional resources becomes more and more 
urgent with the increased proportion of students responsible 
for the higher tuition fee. The committee has at its disposal 
fl'om 5;25,ooo to $3o,ooo per year at this time, and could use 
fifty per cent. more with much advantage, without taking 
account of the considerable number of earnest students who 
are led to give up coming to the Institute altogether by reason 
of the cost. The number of applicants for whom awards 
have been made by the committee for I9O4-O5, not including 
the Massachusetts State scholarships, has been one hundred 
and seventy-four, the amount awarded, ~ 17,250, an average of 
~98.57. The forty State scholarships have been assigned to 
seventy-three candidates, sixty-six receiving half-scholarships. 

The Committee on Advanced Degrees and Fellowships has 



28 MASSACI-IUSETTS INSTITUTE OF TI';CttNOLO(IY. 

also experienced in recent years a marked increase in the 
amount of its business and responsibilities. The appropria- 
tions recommended by the connnittee for the current year have 
amounted to $5,ooo distributed among sixteen persons, ten 
for resident, six for foreign study; in four instances the 
awards recommended have been subsequently declined on 
account of changes in the applicants' plans. 

The Committee on Recommendations for Appointments of 

Graduates has not attempted to expand the scope of its work 
materially for the cogent reason that under existing industrial 
conditions the demand for graduates is considerably in excess 
of the possible supply. It has seemed therefore mmecessary 
and indeed inexpedient to take any steps which should increase 
the demand in the absence of an adequate supply. On the 
other hand, efforts have been made to systematize the com- 
mittee's correspondence in such a manner as to secure prompt 
information whenever men have been available. Many of the 
applications come from other institutions desiring teachers, but 
the number of Institute graduates who look toward teaching 
is still smaller than could be wished. 

While the matters just outlined connect themselves with 
the work of every year, there is in each year a considerable 
number of scarcely less important items which do not recur. 
One of the most burdensome items for the present year has 
been the preparation of the Institute's main and collateral ex- 
hibits for the Louisiana Purchase Exposition at St. Louis. 
The main exhibit of the Institute was installed in the Educa- 
tional Building under the direction of Professor H. W. Gard- 
ner. The exhibit was in place and in good order on the 
opening day of the Exposition. From that time until Decem- 
ber first, the .day of closing, the exhibit was under the 
personal care of some present or former student of the In- 
stitute. The following men have had charge of the exhibit 
during periods varying from ten days to two months : Messrs. 
J. S. Weili F. M. Chace, J. A. Root, G. B. Jones, E. Burton, 
C. A. Johnston, R. H. Allen, E. L. Smith, and A. H. Kell- 
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ing. This arrangement was found to be economical and sat- 
isfactory from every point of view. Special thanks are due 
to these students for the intelligent and conscientious way 
in which the): have fulfilled their duties. The awards re- 
ported include, Grand Prize for General Exhibit;  Gold 
Medal for Mining Engineering Exhibit;  Sih:er Medal for 
Special Exhibit of Department of Analytical Chemistry; 
Silver Medal for Special Exhibit of Drawing; Silver Medal 
for Special Exhibit of Photographs and Students'  Work. 

Among other items the following subjects have received 
the attention of the Faculty:  the procedure at the end of 
the term in connection with the consideration of records, the 
printing of theses, the restriction of the number and length 
of final examinations in the fourth year, the policy to be 
adopted in regard to the substitution of work in other lan- 
guages, particularly Spanish for French and German, and the 
enforcement of a somewhat higher standard for admission to 
fourth-year professional subjects. 

In connection with the statistical report of the Registrar, at- 
tention may be called to the fact that not less than one hun- 
dred and fifty-eight students, including seventy-seven graduates, 
have entered the Insti tute the present year from other colleges. 

The number of students required to withdraw in conse- 
quence of low standing in scholarship was as follows. In 
January, I9o4" Fourth  Year, 4;  Third Year, I ;  Second 
Year, 7 ; First Year, 2 ; Total, I4. In  June, I9o4.  Fourth 
Year, o;  Third Year, I I ;  Second Year, I6 ;  First Year, t I ; 
Total, 38. Total for the year 5°... In addition to these, 
three students were required to withdraw for other reasons. 

H. W. T Y L E R .  

REPORT OF THE DEAN. 

During the past year there has been a general increase in 
the work of this office. The chief duty of the Dean seems to 
be to act as a general consulting officer. 

As in former years, each new student has been referred to 
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some member of the Committee of Advisers. This Commit- 
tee numbers sixty, and has been made up this year largely 
from the younger members of the instructing corps, as being 
in closer touch with new students. On the two days preced- 
ing the opening of the term the Committee met new students 
in the General Library and gave assistance in arranging their 
programmes of work and in introducing them to the rather 
complicated system of registration. In this latter work the 
Committee was assisted by a number of the older students. 

Students at the Institute thoroughly appreciate the difficulty 
of forming acquaintances among their own number. At the 
beginning of the year they accordingly arranged several in- 
formal gatherings to which all new men were invited. In 
addition to this, in October, 19o4, the Walker Club, a society 
devoted to fostering interest in non-technical studies, gave a 
special reception to all students entering from other colleges. 
About one hundred and seventy invitations were sent out, and 
there was a large and representative gathering of men wh- 
entered this year from different American and foreign col- 
leges, a large majority being graduates. 

The social life of the student body is improving every year. 
Each of the larger professional Courses at the Institute has 
an active society holding frequent meetings. Many informal 
dinners of the classes and other organizations are held at the 
Tech Union. Among these are two notable gatherings of 
students from different classes, one called the Field Day Din- 
ner, to which all participants in this contest between the first 
and the second-year students are invited, and the other to 
which are invited all those taking part in the " T e c h  Show," 
a performance in which the participants are drawn from every 
class and professional Course. A t  the former about one hun- 
dred and fifty were gathered, both the victors and the van- 
quished celebrating the event on the friendliest terms. To 
see freshmen and sophomores mingling together in the best 
of good fellowship after an exciting contest ill which class 
feeling has reached its highest pitch is believed to be a unique 
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spectacle in an American college. The " T e c h  Shows"  have 
been given for the last six years, and have attracted the gen- 
eral interest of the student body. The proceeds are devoted 
to the needs of the Athletic Association. Over one hundred 
men take part in these shows. 

These items in regard to the social life of students are 
placed in this report because the general public is disposed to 
think that  there is no'so-called " s tuden t  l i fe"  at the Insti- 
tute of Technology. This opinion is due in great part to 
the fact that  the student body has withdrawn from the inter- 
collegiate football and baseball contests and is therefore nc}t 
brought  so frequently to public notice. The students them- 
selves have recognized that there is not time for the develop- 
ment  of teams such as can compete satisfactorily with the 
large colleges in the East, and have held to track athletics as 
the most suitable expression of the athletic spirit at the Mas- 
sachusetts Ins t i tu te  of Technology. Under  the able manage- 
ment  of an alumni Advisory Council, track athletics have 
flourished and gained considerable attention from a lar.$'e 
number  of students. Cross-country rulming, fostered by 
frequent  hare-and-hounds runs, has aroused a strong interest, 
and several sports, such as hockey, basket-ball, fencing, and 
general indoor athletics, engage the attention of a fairly large 
number. The  gymnasimn, totally inadequate to the whole 
number  of students attending the Institute, is, however, quite 
large enough for those living in the near vicinity of the city 
proper. 

The  Technology man is much more social and gregarious 
in his habits than he was a few years ago. The  affairs which 
receive the most enthusiastic support are those that appear 
to have the most distinctive and unique character. The 
Technology man is not inclined to be imitative, but, if he can 
originate and build up for himself some custom or tradition, 
he is likely to support it with great fervor. There  is a strong, 
manly quality that  influences the tone of the large social 
gatherings and is indicative of the temperament  of the student  

body. 
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The  room and boarding-house register, consisting of a list 
of two hundred and thir ty  houses in Boston and vicinity, was 
consulted quite generally by new students,  and an increasing 

number  availed themselves of accommodations in the imme- 

diate suburbs. I t m a y  be of interest in this connection to 
give a brief summary of the residence of the students for 
the year I9O4-O5 : 

I,iving at Home . . . . . . . . . . . . . . .  685 
Living at Chambers or Bachelor Apartments . . . . .  138 
I.iving at Fraternity ttouses . . . . . . . . . . .  139 
Boarding in City Proper . . . . . . . . . . . .  452 
]~oarding in Suburbs . . . . . . . . . . . . . .  i46 

Many of those living in the city proper are in houses where 
four or more students  are gathered. Comparatively few are 
completely isolated from their fellow students.  In  the case 
of those who are t rying to practise great economy, accommoda- 

tions are often inadequate and uncomfortable, the surround- 

ings far from improving, and the food insufficient. The  total 
number  of such cases, however, is not great, and a few good 
houses which could accommodate less than a hundred men 
would probably solve this difficult problem. 

The employment bureau has not been so successful in finding 
professional work for undergraduates during the past year 

as in previous years. The majority of those who obtained 
work were dbliged to seek it in other  fields than those con- 
nected with their Ins t i tu te  Courses. 

Oym.nasium.--The at tendance at the Gymnasium in the 
regular classes last year  varied from ninety to twenty  a day, 
the average a t tendance during the first six weeks being sixty- 

four, and during the last twelve weeks eighty-six. Over one 
hundred and twenty-five students have taken regular class- 

work. Of the whole number receiving instruction, I0 per 

cent. were fourth-year men, I5 I~er cent. third-year, 2o per 
cent. second-year, 3o per cent. first-year men, and 25 per 
cent. special students.  In addition to the s tudents  who take 

regular class-work, about one hundred and fifty men use the 
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gymnasium irregularly and have lockers there, and the track 
team uses it during the winter for practice. 

At  the beginning of the school year one hundred and sixty- 
four men received a physical examination in which twenty- 
four measurements  were taken, the different sets of muscles 
tested by dynamometers ,  and special at tention given to the 
heart and lungs. A very few students were found to have a 
slight heart  or lung trouble, and these were referred to the 
Medical Adviser. From these measurements  and strength 
tests an anthropometric chart was plotted for each student. 
This chart shows clearly what parts of the body are. defective 
in size and development. A second examination was made 
at the end of the year. This also was plotted on the same 
chart, and indicates the increase in s t rength and development 
during the school year. The Cabot medals for physical im- 
provement were awarded on the basis of these charts and the 
record of attendance during the ?'ear. The Committee of 
Award consisted of Professor Wendell,  Mr. Towne, Mr. G. 
!)efren, and the Dean. Medals were awarded in May, i9o4, 
to) J. P. Stow, Jr., 'o7, F. B. Poole, 'o5, and J. C. Damon, 'o4. 
I)uring the present year it is planned to form a gymnastic 

• team for competition with other college teams, and it is hoped 
that these contests will add interest and enthusiasm to the 
routine work. 

S T A T I S T I C S  OF I L L N E S S  FOR T H E  S C H O O L  Y E A R  
xgo3=J9o 4. 

_l;ou./'/h-year CT~zss. 

There were three hundred and twenty-two students, regular and 
special, in the fourth-year class. Of" these twenty-one were reported ili 
during the school )'ear T903-1904. Classified by diseases, there were 
the following cases:  chicken-pox, 2; grippe, 2;  malaria, 2;  typhoid 
fever, 3 : tonsillitis, I. There were four cases more trivial in character, 
and seven in which illness was not specified. One member  of this 
class, /vIr. John A. Fremmer) died, Aug. 8, ~9o4, of peritonitis. 
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Thh'd-year (.'lass. 

T h e  whole number  of s tudents  in this class was three h u n d r e d  and 
eighty-two. 0£  this number  for ty- three  were repor ted  ill dur ing  the 

school year. Classified by diseases,  there  were the fol lowing cases :  
appendici t is ,  2;  grippe,  2 ; hernia,  r; jaundice,  3 ; measles,  2 ; pneumonia ,  

2 ; scarlet  fever, t; tonsill i t is,  2. Seven cases were less important ,  attd 
twenty-one were not  specified. T h e r e  was one death in this class, that 

of Mr. G. E. D u n h a m  on January  24, t9o4,  who died at the Massachu-  

setts  General  Hospi ta l  of pneumonia .  

Second-year Class. 

The  regular  and special  s tuden ts  in this class numbered  four  hundred  
and fifty-eight. For ty-four  of these  were reported ill dur ing  the  school 

year  19o3-1904.  Classified by diseases,  there were the fol lowing cases : 
appendici t is ,  3, one of which was treated at the Massachuse t t s  General  
Hosp i t a l ;  bronchi t is ,  t; conges t ion  of the  lungs, I; grippe,  4 :  heart  

trouble, t; incipient  consumpt ion ,  I; measles,  2; malaria,  t: mumps ,  I; 
nervous  trouble,  3 ;  neuralgia,  I; water  on the knee, r. T h e r e  were 
ten  cases of a less ser ious nature ,  and  eleven cases in which illness was 

no t  specified. 

First-year Class. 

The  first-year class n u m b e r e d  three  lmndred  and forty-eight.  Of this 
number  forty-nine were repor ted  ill dur ing  the year. Classified by 

diseases, there  were the  following cases : appendici t is ,  2 : chlcken-pox,  
t; eye trouble, 3;  fever, 2;  g r ippe ,  3;  incipient consumpt ion ,  I; jaun- 

dice, I1 mas to id  operat ion,  l; measles,  3;  mumps ,  2 ;  nervous  trouble, 
3 :  pneumonia ,  t; tonsillitis,  6~ typhoid  fever, 2. Five cases were 
un impor tan t ,  and the remain ing  thir teen were not specified. 

SUMMARY. 
.Vo. in .Vo. of 
Class .Vo, I l L  l)eatlts. 

Fellows and Graduates . . . . . . . . .  18 
Fourth Year . . . . . . . . . . . . .  322 21 i 
Third Year . . . . . . . . . . . . .  382 43 i 
Second Year . . . . . . . . . . . . .  ,458 44 - 
First Year . . . . . . . . . . . . . .  348 49 - 

1,528 I57 2 

A L F R E D  E. BURTON.  
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REPORT OF THE MEDICAL ADVISER.  

Office hours have been held in the Peirce Bui ld ing twice 

a week throughout  the school year. The  t ime set apar t  for 

medical visits has  been ful ly  utilized, and the work of the  
Medical Advise r  has s teadi ly  increased. 

Late  in the fall  of :9o3,  it was found tha t  more s tudents  

came for advice at every office hour than could be seen be- 

tween four and five o'clock, and, in order to provide for this  

increased n u m b e r  of s tudents ,  a plan was sugges ted  by the 

President  which has  been  carried out since the middle  of 

January, 19o4. T h e  t ime of consultation, instead of be ing  

limited to one hour, was extended, when necessary,  so that  

each s tudent  who came for advice on a given day should get  

it. The  increase in medical  work is shown by the fact  tha t  

in I9O 3 one hundred  and thirty-one men were treated in the 

second term, and  in i9o  4 two hundred  and  eleven. This  

increase required seventeen  hours of extra work, or an average 

of about one-half hour  on each occasion. T h e  t ime spent  per  

day has, natural ly ,  varied. On  eight  occasions no extra  t ime 

was needed, and on eight  occasions it took an extra hour  to see 

all the s tudents  who came for adv ice  T h e  new plan  has 

proved a sat isfactory way to provide for them all. 

The  fol lowing table  gives the number  of office visits made 

and the n u m b e r  of s tudents  seen. A few figures for the  year  

19o2- I9o3  are put  in for comparison. 
1904. 19o 3. 

Total number of office visits made . . . . . .  349 254 
Total number of different students seen . . . .  i85 156 
Greatest number of students seen per day I 
Least number of students seen per day . . . .  2 
Average number of students seen per day • • 6 5 
Number of students making more than one visit 47 

Al l  the s tudents  seen were men, and, as in previous years,  

the major i ty  found it necessary  to come only once, usual ly  for 

the t r ea tmen t  of some acute  and prompt ly  curable  condition. 

Only  four s tudents  made more  than five visits ap iece ;  two of 

these were surgical  cases requi r ing  f requent  dressings,  and 
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two were cases of bone tuberculosis, who ultimately left the 

Institute. 

The average number of students seen per day was six. 

This seems to me as large an average number as can get sat- 

isfactory individual attention within the hour. 

The following table shows the kind of diseases treated and 

the number of each: 

C L A S S I F I C A T I O N  OF I ) I S E A S E S .  

Surgqad Cases, 35. 
A b s c e s s  . . . . .  i 2  A r t h r i t i s  . . . . .  2 C o n t u s i o n  . , , i 

C r u s h e d  f o o t  , . . t C u t  . . . . . .  5 C u r v a t u r e  o f  s p i n e ,  I 

C y s t  . . . . . .  I F l a t  F o o t  . . . .  x t t e r m a t o m a  . . . i 

t I e r n i a  . . . . .  2 I n g r o w i n g  t o e  n a i l  . i S p r a i n  . . . . .  i 

S e p t i c  f i n g e r  , . . 4 S y n o v i t i s  . . . .  t W a r t  . . . . .  i 

Wose am/ Tl~roat, a 3. 
C o r y z a  . . . . .  9 P h a r y n g i t i s  . . . .  7 : N a s a l  s p u r  . . I 

L a r y v ,  g i t i s  . . . .  2 H y p e r t r o p h y  o f  t o n s i l s ,  I P o s t - n a s a l  c a t a r r h  . 3 

~S7omactt and Bowels, z 9. 
A c u t e  i n d i g e s t i o n .  . 2 C o n s t i p a t i o n  . . S G a s t r i c  n e u r o s i s  . 3 

I n t e s t i n a l  i n d i g e s t i o n ,  2 P i l e s  . . . . . .  2 S i m p l e  d i a r r h o e a  2 

I';yes, i 5. 
C o n j u n c t i v i t i s  . . . 6 F o r e i g n  b o d y  . 2 I m p e r f e c t  s i g h t .  . 6 

P t e r i g i u m  . . . .  : 

~ S ~ , h t ,  z 4 .  

A c h e  . . . . . .  I D e n u a t i t i s  . . . .  I E c z e m a  3 

H e r p e s  . . . . .  2 P s o r i a s i s  . . . . .  t P e d i c u l o s i s  . . i 

S c a b i e s  . . . . .  3 R i n g w o r m  . . . .  i U r t i c a r i a  . . . .  i 

Xpecific IIzfi, ctious Diseases, z 4. 
A p p e n d i c i t i s  . . . 2 G r i p p e  . . . . .  2 M a l a r i a  . . . .  2 

M e a s l e s  . . . . .  i T o n s i l l i t i s  . . . .  6 T y p h o i d  . . . .  i 

Lmzqs, ~r2. 

A s t h m a  . . . . .  I P u h u o n a r y  t u b e r c u -  P l e u r o d y n i a  . . . 2 

B r o n c h i t i s  . . . .  6 l o s i s  . . . . .  2 P l e u r i s y  . . . .  t 

~'ars, 9. 
I m p a c t e d  c e r u m e n  . 3 P o l y p  . . . . . .  I O t i t i s  m e d i a  . 5 

Genilo.urinary, 8. 
A l b m n i n u r i a  . . . 2 B a l a n i t i s  . . . .  2 G o n o r r h c e a  . . "2. 

P e r i u r e t h r a l  a b s c e s s  . r V a r i c o c e l e  . . . .  I 

t f  eart, 2. 
C a r d i a c  n e u r o s i s  . I P e r i c a r d i t i s  . . . .  i 

Afiscellaneous, 36.  
C i v i l  S e r v i c e  E x a m . .  7 D e b i l i t y  . . . .  15 I n s o m n i a  , 2 

J a u n d i c e  . . . . .  i L u m b a g o  . . . .  i N e u r a s t h e n i a  . . I o  

A t h l e t i c  T e a m  E x a m , ,  6 A d v i c e  a b o u t  T r o p i c s ,  l 
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A large nurnber of conditions was treated, the most numer- 
ous being surgical diseases, digestive disturbances, diseases of 
the nose and throat, and of the eyes. About  a dozen men 

suffered from severe illnesses, such as appendicitis, typhoid 
fever, Bright 's  disease, and crushed foot, which were more or 
less completely cured after  appropriate t reatment .  Two men 

had to leave the Ins t i tu te  on account of pulmonary tuber- 
culosis, and two on account of heart disease. Most of the ill- 

nesses, however, were acute and promptly curable. A small 

number of students was referred to specialists for t rea tment  
of the eye, ear, or skin. A small number of students was 

recommended for admission to the Massachusetts  General 
Hospital, where the Inst i tu te  has free beds, for the t reatment  

~f such acute diseases as appendicitis, grippe, typhoid, malaria, 

pleurisy, etc. 
In addition to the work at the Ins t i tu te  office, I have seen 

about forty sick men at my  private office and have been called 

to at tend a smaller number of men at their homes. 
The number of cases of contagious diseases among Ins t i tu te  

men has been very small ; there were seven cases of measle,~, 

three of mumps, one of scarlet fever, and three of chicken- 
pox. As it was discovered, however, that  there was a s t rong 
tendency among the students  to cut short the necessary period 
of isolation after contagious diseases and re turn  to their work, 

.an arrangement was made that each student  after recovery 

from any contagious illness should see the Medical Adviser  

and obtain from him a signed card stat ing that  he had recov- 
ered from his illness and was in a fit condition to re turn  to his 
classes, and it was required .that this card be shown to the  

Dean and instructor when beginning work. 
In addition to students who were sick, thirteen healthy 

men were examined for the United States Civil Service or for 

athletic teams. 
A lecture to the first-year class on the hygiene of s tudent  

life was given by Professor Sedgwick and two talks on per- 

sonal hygiene by the Medical Adviser, covering the following 



38 MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 

topics : bathing,  clothing, exercise, sleep, care of the  eyes, the 

use of tobacco and alcohol, minor  ai lments,  such as constipa- 

tion, headaches ,  colds, etc., and  emergencies.  A f t e r  a con- 

sul tat ion with the  Pres iden t  and  others ,  it was  decided to 

add to the above topics a shor t  ta lk  on the prevalence  and 

dangers  of venereal  diseases. In  addit ion to the  lectures and 

actual  work  of car ing  for  sick s tudents  m a n y  le t ters  of parents  

have been answered,  advice has been given to ins t ruc tors  and 

s tuden t s  about  isolation in case of contagious diseases, and an 

inquiry has been made  about  the  hea l th  a t  g radua t ion  of the 

last two senior classes, to determine,  if possible, the  effect  of 

the  In s t i t u t e  course upon their  genera l  hea l th  and fi tness for 

men ta l  and physical  work.  

In  Janua ry ,  19o4, a le t ter  was sent  to each of the  graduates  

of 19o3, s ta t ing  tha t  informat ion  for s tat is t ical  purposes  was 

desired concern ing  the  hea l th  of the  last  g radua t ing  class. 

The  following quest ions were a s k e d :  

i. Were you absent from class for more than a day at a time on 
account of illness during your course at the Institute, and, if so, in what 
year ? 

2. Did you have difficulty in keeping in reasonably good physical 
condition ? 

3. Did you take any regular exercise ? 
4. How many hours did you allow for sleep ? 
5. Are you up to your usual weight? 
6. How many hours of study a day outside of class-work were neces- 

sary ? 
7. Did you do any- work in addition to your work as a student? 
8. Did you work through the summer vacation ? 
9. Did you find the work at the Institute difficult? Was any year 

especially difficult ? 
Io. Did you take a vacation after graduation? How soon did you 

begin actual work ? 

Replies  were received f rom a major i ty  o f ' t h e  class of 19o3. 

Similar informat ion  was obtained f rom near ly  all the mem- 

bers  of the g r adua t i ng  class of 19o4;  and in addit ion the 
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graduates were requested to report in person to the Medical 
Adviser, in order that  he might make a bet ter  est imate of 
their physical condition at the end of the Ins t i tu te  course. 
One-half of the class reported in person. 

Information was obtained in all from about three hundred 

men, and the two classes will be considered together  in one 
joint report. 

One hundred and sixty-eight men were never absent  on ac- 

count of il!ness during the four years '  course. Ninety-four 
men were out for a few days on account of slight illnesses. 
Twenty-nine men were out for a week or more  with acute 

illnesses common among young people, such as appendicitis, 
measles, mumps, typhoid, grippe, malaria, diphtheria, etc. 
This was no more illness than one might reasonably expect 
in four years in such a body of young men under favorable 
conditions. 

Thirty-six men said t h a t t h e y  had difficulty in keeping in 
good physical condition, and in many the cause was not far 
to seek. Sixteen of these men "allowed only six or seven 

hours of sleep, and twenty-five did not take any  regular exer- 
cise. One man travelled sixty miles a day by rail and had 

cold luncheons. Six of them did outside work during the 
school year, and twenty-four  worked through the summer 

vacation. Of the class of I9O3, only five, however, considered 
a vacation at the end of their course a necessity. All the 
rest were at work within a month of graduation. It  is evi- 

dent that even the weaker members of this class finished 
their Ins t i tu te  course in reasonably good condition. 

One hundred and seventy-five men took no regular  exer- 
cise: one hundred and tweh,e men did. In thirty-nine of the 
latter cases it was limited to daily walks. 

The average uumber of hours allowed for sleep was seven 

and one-half hours by the class of i9o3, and eight hours by 
the class of t9o 4. Seventy-two allowed seven hours or less ; 
only tl-irty-three allowed over eight hours. There  is an evi- 

dent s trong tendency to cut short the hours of sleep, and my 
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experience with the men makes me feel sure that this is done 
largely for the sake of work, rather than amusement. 

Sixty-five men, or about one-fifth of the whole number, did 
some outside work during the school year, as draughtsman, 
tutor, reporter, telegrapher, sexton, etc., or in connection 
with Insti tute publications or societies. Two hundred and 
sixteen men, or over two-thirds of the whole number, worked 
through the summer vacations in one or more years. 

The average daily number of hours of study outside of 
class-work was three and three-quarters hours, the extremes 
being one, and eight hours per day. One hundred and one 
men when asked if the work at the Institute was difficult said 
" no," a few considered it easy, the majority thought it was 
"about  right," " m e d i u m , "  " n e i t h e r  hard nor easy," or "diff i-  

cult in parts." The third year was usually considered the 
hardest. Nine men thought the first year the hardest, 
twenty-two men the second year,, ninety-five men the third 
year and fifty-six men the fourth. 

Of the eighty-five men of the class of 19o 4 who reportc~l 
in person, one-quarter were in excellent physical condition, 
nearly three-quarters were in good physical condition, aml 
only one man was evidently over-tired. 

To sum up, this inquiry into the health of the senior 
classes shows that nearly two-thirds of the men were never 
absent from class-work on account of illness a day. during the 
course, that only about ten per cent. had an illness of any im- 
portance during the four years, and that with very few excep- 
tions the men finished in good physical condition and were 
ready for work as soon as they could get it. 

I t  is evident that a large number of the men in their en- 
thusiasm for work did not take very good care of themselves ; 
a majority neglected physical exercise and worked through 
their summer vacations, and more than one-third allowed less 
than eight hours for sleep. These mistakes" in hygiene are 
specially striking in the small group of men who spoke of 
having some difficulty in keeping in good physical condition. 
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The Medical Adviser hopes that the talks on personal hygi- 
ene to the entering class and his interviews with students dur- 
ing the year may hel I ) to remedy these conditions. 

F R A N K L I N  W. W H I T E ,  M.D. 

GRADUATE SCHOOL OF ENGINEERING RESEARCH. 

Concerning the Graduate School of Engineering Research 
only a few words need be said. Several inquiries have been 
received during the year concerning the school, and especially 
concerning fellowships in it, but, as a rule, these have come 
from persons obviously unprepared for the high grade of 
work expected, and no one has this year been registered, 
either as a member of the school or as a candidate for the 
degree of Doctor of Engineering. 

It  is an interesting fact that very few persons in the United 
States appear to be either desirous or ready as yet to pursue 
special researches in engineering science. Reasons for this 
fact are not difficult to conceive, for the largest and most in- 
teresting examples of engineering work are to be found only- 
in actual practice, and these therefore, combining as they 
generally do the attractiveness of novelty and a practical char- 
acter with size, can hardly fail to compete successfully with 
experimental work in engineering institutions. Much of the 
interest and satisfaction of experimentation can often thus be 
realized, at tl~e same time that the engineer is earning his 
living or perhaps, receiving substantial financial rewards. In 
these respects engineering research is likely always to be 
handicapped, and to differ from research in pure science, 
which must usually be carried on without hope of reward and 
without other possibilities of realization than under academic, 
or at least under endowed, auspices. The fact that none of 
our own graduates has as yet applied for membershi 1) in the 
Graduate School of Engineering Research is, I think, espe- 
cially interesting and significant, but, in spite of the obvious 

t '  
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difficulties involved in the plan, I believe that the maintenance 

of the school is important,  as an exhibit of a kind of work 
great ly to be desired at present, and of a standard which 
ought to be realized in the future. 

W. T. S E D G W I C K ,  
Seo'e/ary o f  l/le ComlciL 

DEPARTMENTS OF CIVIL ENGINEERING AND 

SANITARY ENGINEERING. 

The year just  passed has been a successful one. The class 

graduating in June numbered thirty-six, which was eleven 
more than the previous class and the largest class ever gradu- 

ated, with the exception of that of I9o i .  If these men have 
not all found positions, it has not been because of any 
lack of demand, although, on account of the business depres- 

sion, the demand for our graduates has been less active than 
during the past few years. The  following table shows the 
applications received by the department  from April  to August ,  

inclusive, in I9o 3 and in I9o 4 : - -  
Iqo3. x9o 4. 

1;I ailroad . . . . . . . . . . . . . . . . .  39 9 
Structural . . . . . . . . . . . . . . . . .  19 7 
Teaching . . . . . . . . . . . . . . . . .  7 7 
Hydraulics . . . . . . . . . . . . . . . . .  3 9 
M i s c e l l a n e o u s  . . . . . . . . . . . . . . . .  2 4 15 

Total . . . . . . . . . . . . . . . .  92 47 

Since Augus t  last, however, the demand for our graduates 
has increased, and many positions have been offered, which 
could not be filled. I t  will be noticed that  even this year the 

number of positions offered exceeded the number of s tudents  
available and, moreover, many graduates obtained positions 
through their own efforts, so that  there were probably twice 

as many applications as men to be supplied. We already 
have applications filed in advance for men of the Class of 

I905. 
The  staff of instruction has suffered a great loss during the 

year by the death of Mr. Sweet, who has been an assistant or 
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instructor in hydraulic engineering since I893. Mr. Sweet 
was a young man of high character and excellent ability. He 
carried on his work with great care and conscientiousness, and 
his modest bearing and quiet, unassmning demeanor won for 
him the affection of both teachers and students. The vacancy 
caused by Mr. Sweet's death has been filled, temporarily, by 
the appointment of Mr. S. tt. Thorndikc of the Class of I895 , 
as Instructor in Civil Enginee,ing. Mr. Thorndike has been 
engaged for a number of years in responsible work in the 
office of the City Engineer of Boston, and will not entirely 
relinquish his work with that department. 

Five of the assistants of last year resigned their positions 
to engage in outside work. Their positions have been filled 
by five graduates of the Class of I9O 4. 

I t  is the policy of the department to encourage the men 
on the teaching staff to engage in outside work during the 
summer vacations, and a number of the members of the staff 
devoted the past summer to such pursuits. Professors Mc- 
Kibben and Spofford have permanent summer occupations. 
All of the instructors were also employed, Mr. Breed having 
been in the employ of the Chicago and Eastern Illinois R.R., 
in charge of some of the work of elevating the tracks in 
Chicago for the elimination of grade crossings, and Mr. 
Hosmer having been in the employ of' the city of Cambridge. 
Mr. Sweet was employed at the time of his death. Of the 
six assistants four were employed during the whole or part of 
the summer. The importance of this work for members of 
the teaching force is very great. It  not only enables them to 
look at engineering problems from the practical and economic 
point of view, but it enables them to arouse more enthusiasm 
among the students and to command greater respect from 
them. 

The needs of the department may be specified as follows: 
I. We need additional space. The Engineering Library is 

very much cramped and there is room for only thirty or forty 
men at the most to be seated at tables, while the fourth-year 
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class in civil and sanitary engineering a]one comprises about 
seventy men. The bookcases are very nearly filled and in a 
short time the library will be simply a storehouse for books, 
with no opportunity for students to consult them at tables. 
This need for space is independent of any further growth of 
the number of students in the department. The library 
should be enlarged to take in the whole front of Engineering 
A, and this would require that we be given a large drawing- 
room elsewhere capable of accommodating from seventy to 
eighty students. We also need a large lecture-room, where 
large classes can be addressed in subjects which do not 
require division into sections. 

2. We need more teachers in the higher grades. I have 
already called attention to the fact that we need an assistant 
professor of hydraulic engineering, to relieve Professor Porter 
of somg of his work and to make it possible to give advanced 
instruction, if it is called for. Further, in railroad enginee> 
ing and in surveying the classes are growing so rapidly that 
we need some additional teachers at least of the grade of in- 
structors. 

On account of the fact that the teaching staff is so bin> 
dened with the regular work of the school, we are able to 
offer but little graduate work, and none whatever in some 
branches; and, although we have frequent application from 
men who wish to come here to take advanced work, we have 
frequently been obliged to say that we could not offer them 

certain courses. 
3. We could spend more money each 3.,ear to advantage in 

improving and enlarging our equipment, both for field instruc- 
tion and for apparatus in the hydraulic laboratory. I should 
a]so be very glad to be able to increase our collection of pho- 
tographs and slides, and to feel free to engage more outside 
lecturers if opportunity should offer; and, in various ways, 
to strengthen and add to the resources of the department. 
With larger classes, the field equipment is becoming inade- 

quate. 
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4. I wish very much that our salaries were more in propor- 

tion to what a man of ability might earn in the practice of his 

profession. I t  is difficult to induce our best graduates to 

take up teaching, because there are so many attractive oppor- 

tunities outside. We have many applications each year for 

young men to teach in other schools, but the salaries are so 

meagxe that they do not tempt the good men. The same 

thing is true to a certain extent of the Institute, although we 

generally succeed in persuading some of our graduates to re- 

main a year or so as assistants. During the past smnmer 

there were eight applications for teachers, of which we were 
able to fill only two. 

The course of study in civil engineering has been modified 

for the present )'ear, preliminary to the changes which follow 

the increased entrance requirements in modern languages. 

The field of civil engineering is so broad that it is necessary 

to teach our students a great number of very different sub- 

jects, and indeed it frequently seems as if we were endeavor- 

ing to cover too much ground. As a matter of fact some 

other institutions cover as much ground in professional sub- 

jects as we do, or more, although they do not require the 

students to devote so much time to general and linguistic 

studies. Our students are working all the time under very 

high pressure, and they are Mso obliged to turn so rapidly 

from one subject to another that they find it difficult to con- 

centrate sufficiently to master any one thoroughly. To rem- 

edy this, several of the short courses have been omitted, and 

it is desired in the future to consolidate some of the remain- 

ing courses, so that they may be more consecutive and more 

effective. I t  would be very desirable if some means could be 

found for diminishing still further the number of separate 
courses and examinations which our students are required to 

take, and if they could be taken up more consecutively rather 

than simultaneously, in a manner similar to that which is 

pursued at the Harvard Medical School, No practicable 

way, however, has yet been suggested for accomplishing the 
latter object. 
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In Course XI. some rearrangements and omissions have 
been made of a similar nature to those which have been made 
in Course I., and further rearrangement will follow. 

The department is convinced of the necessity of having the 
curriculum arranged so that dependent studies shall be con- 
tinuous. If one course depends upon a previous one, it 
should follow it immediately, and every effort should be made 
to prevent waste and duplication. The arrangement of the 
courses in Civil Engineering and Sanitary Engineering is and 
always has been somewhat defective in these respects, but it 
has not been practicable to improve it. The opportunity 
now offered for a rearrangement of these courses, consequent 
upon the advance in entrance requirements in languages, has 
suggested the advisability of a somewhat radical modification 
of the curricula. The teaching force of the department 
believes that such a radical modification, if it can be ac- 
complished, will be accompanied by a great increase in 
efficiency. 

Professor Allen has taken part in th~ preparation of a 
report by a committee of the American Railway Engineering 
and Maintenance of Way Associa.tion, and I have had occa- 
sion to co-operate in the preparation of similar reports of com- 
mittees of the American Society of Civil Engineers, the As- 
sociation for Testing Materials, and the Railway Engineering 
and Maintenance of Way Association. 

The usual Summer School in Civil Engineering was 
omitted in the year I9o4, partly on account of the small 
number of applicants. This may have been due in part to 
the business depression and in part to the fact that the third- 
year men who desired to take the course had taken it the 
previous summer, while the second-year a~en preferred to 
wait until another year. The school will probably be held in 
I905. 

G E O R G E  F. S W A I N .  
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DEPARTMENTS OF MECHANICAL ENGINEERING AND 

APPLIED MECHANICS. 

The number of students to whom instruction is given in 

the Departments of Mechanical Engineering and Applied 

Mechanics is even greater than it was last year. In applied 

mechanics, instruction is given to five hundred and thirty-five, 

while the number receiving instruction in mechanical engi- 

neering subjects is seven hundred and thirty-six. 

In last year's report the following statements were made, 
viz. : 

" In order to keep up with the rdmes, we are in great need 

of a very considerable amount of additional apparatus, not 

only to enable us to pursue investigations along new lines of 

very great importance from an engineering standpoint, but 

also to provide for our regular laboratory classes the amount 
of instruction required." 

" T h e  above stated needs have been yearly explained in 

detail in the recommendations made to the Budg2t Committee, 

and it is hoped that the Executive Committee may soon see 

its way clear to supply them." 

These statements apply with equal force this year. 

We are constantly carrying on investigations, partly by 

means of thesis work, and partly by means of the regular 

laboratory work, and many of them are of great importance 

from an engineering point of view. While a number of ex- 

amples of such investigations were mentioned last year, only 

a few will be referred to here. 

t. The problem of the strength and other resisting properties of 
re-enforced concrete is of such general interest to-day that a joint com- 
mittee, to make a study of this subject, has been formed from four 
societies, viz. : the American Society of Civil Engineers, the Engineers 
of Maintenance of Way, the American Society for Testing Materials, 
and the Cement Manufacturers. 

We have been. and are still, making investigations along these lines. 
and"the fact that I am a member of the committee, and the representa-. 
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tive of the American Society for Testing Materials on the joint com- 
mittee on Plan and Scope, will aid in establishing a co-operation 
between our work and that of others. 

~. Among the investigations in which we are engaged are several of 
considerable importance to the locomotive builder, and to the motive 
power department of raih'oads, which have been undertaken by us be- 
cause they are live queations, calling for experimental study. Among 
these may be mentioned the strength and other resisting properties of 
connecting rods. the strength of locomotive springs, etc. 

3- A series of tests has been made of the t4oo horse-power Curtis 
Steam Turbine plant of the Nashua Light, Heat and Power Co., at 
Nashua. N.H. 

4. A series of tests has been made of an independently fired super- 
heater to determine its efficient)5 etc. 

5. Measurements have been made of the flow of superheated steam • 
by means of orifices, 

In the instruct ion in mechan i sm,  pr inted notes have been  

used heretcffore, but  Professors  S c h w a m b  and Merri l l  have  

jus t  publ ished a t reat ise on mechan ism,  which will be of grefft 

advan tage  in connect ion with the  instruct ion in this  subject .  

T h e  D e p a r t m e n t  of Appl ied  Mechanics  has suffered a 

severe loss in the  death,  dur ing  the  past  summer ,  of Professor  

J e rome  Sondericker,  who had been  with us since 1885. 

T h e  work heretofore pe r fo rmed  by h im has been divided 

be tween  Professors  Fu l l e r  and Johns ton ,  while to Mr. H .  W.  

H a y w a r d  has been ass igned a portion of the work h i ther to  

performed by them. T h e  dut ies  heretofore  per formed by  

Mr. H a y w a r d  have been ass igned  to others, and a sufficient 

n u m b e r  of addit ional ass is tants  has  been employed to car ry  on 

their  work. 

Al l  the graduates  of 1 9 o 3 - 6 4  have  found employment .  

G A E T A N O  L A N Z A .  
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DEPARTMENT OF MINING ENGINEERING AND 

METALLURGY. 

The changes to be noted in the apparatus of the depart- 
ment are chiefly those required for taking care of the in- 
creased number of students. To these must be added the 
replacement of a worn-out machine by a new one. 

The Ore-dressing Laboratory has received a pair of 12 x I2 
belt-driven rolls, made by Allis Chahners Company, mounted 
with friction clutches to throw them into gear with the 
power. It also has a complete new set of screens to be used 
with these rolls, carefully computed according to Rittinger's 
scale of sizes. An addition made last )'ear, but not noted in 
the President's Report, is a new system of tanks to be used 
with the concentrating machinery, eight of them in all. 
They are supplied with centrifugal pumps, so that the water 
can make the circuit, doing its work of concentration on the 
machines, and returning to the tank to be cleared of fine mud 
by settling, preparatory to being used again. These tanks are 
mounted in duplicate, so that, if one tm~k is charged with the 
run of yesterday, there is another one ready to make a test 

to-day. 
in the Metallurgical Laboratory, including that used for in- 

struction in heat and metallography, there have been added 
two resistance heating furnaces and two rheostats. 

In the Assaying Laboratory four Becker pulp balances and 
two Keller button balances have been added. 

To increase the efficiency of the reports of the week's 
work, a neostyle has been supplied .for preparing the week's 
report and placing it in the hands of the students. 

On account of the additional demand upon his time in 
analytical chemistry, Dr. Fay has been obliged to give up the 
work in metallography, and Professor Sauveur of the Law- 
rence Scientific School, Itarvard University, has under- 

taken it. 
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The summer school this year was carried out on new lines, 
with the title the "George Crocker Summer School of Mining 
Engineering," and was made possible by the generous gift of 
$I2,ooo made by Mr. Crocker. It was attended by students 
from Columbia University, Harvard University, the Massa- 
chusetts Institute of Technology, and Yale University. The 
students of the Colorado School of Mines were also invited 
to take part. Mining" and milling were studied at Silver 
Plume and Idaho Springs, and placer work at Breckinridge, 
Colorado. Six weeks were spent in this line of work; at the 
end of this period the students of the Institute made a metal- 
lurgical trip of one week to visit the smelters and cyanide 
plants of Denver, Colorado Springs, Cripple Creek, Cation 
City, Florence, and Pueblo. The reports from the students 
and also from the instructors show the summer school to 

have been a great success. 
To do its present work to the best advantage, the Mining 

Department needs double its present floor space. If it is to 
expand to advantage, it needs three times the space. From 
present appearances, we shall probably be able to care for the 
students this year and next year in the assaying department. 
We shall, however, have every desk and locker occupied. 
Metallography is especially cramped~ as its only domicile is 
the two tables in the middle of the museum. The space in 
the museum has al~.~ been called upon for some of the as- 

saying balances. 
Professor riichards has completed a new note-book for the 

third-year mining enKineering of the first term, and is now 
preparing one for the second term. The note-book that was 
contemplated for the sec6nd-term mining engineering of the 
fourth year is postponed by the offer of Professor 'Miller to 

take that class of students. 
Professor Hofman's new Notes on the Metallurgy of Iron 

are ready for use with the present class. They are revised 

and brought up to date. 
Professor Lodge has prepared a new note-book on assaying, 
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together with a portion of the fourth-year laboratory work. 
This note-book includes a rdsum6 of the investigations made 
by students in their theses for the past ten years or more, and 
is a valuable contribution to the subject. The library has 
received the missing numbers of the Com~tes I{end~s l~e~- 
snels, Socidt6 de l 'Industrie Mindrale; the series begins at 
the year I847. 

Assistant W. P. Davis has classified and listed the draw- 
lugs and blue prints of the department, making them handier 
for use. 

The museum has received from Mr. A. L. Davis a fine set 
of samples of crucible steel, showing fractures of different 
per cents, of carbon and changes in color and structure in 
process of annealhlg. 

Professor Richards presented a paper on " T h e  Relation of 
Mining Engineering to Other Fields," before the International 
Congress of Arts  and Sciences at St. Louis. 

R O B E R T  H. R I C H A R D S .  

DEPARTMENT OF ARCHITECTURE. 

Last year was a very successful one for the department. A 
strong graduate class set the pace to which the undergraduate 
class finely responded. It  was possible to send two exhibits 
of architectural work to St. Louis, one of which was to repre- 
sent the Institute as a Land Grant College. In addition to 
this, the regular exhibition at the end of the term was the 
best we ever had. 

The good influence of the gn'aduate class makes us desire 
more and more to have the third- and fourth-year classes 
brought in direct contact with it and its instructors, and to 
this end we hope that it will be possible to have such neces- 
sary changes made in the drawing-rooms as we asked for last 
}rear. 

The Rotch Prize of :$2oo for the regular student making 
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the best record during the four years was given to Miss 
Eliza Codd, and the one of $2oo to the special student doing 
the best work during two years was equally divided between 
Mr. L. Schwartz and Mr. A. P. Wadsworth. The Boston 
Society of Architects also gave two prizes of the value of 
$5o each in books, one to Mr. O. M. Wiard and one to Mr. 
H. S. Pitts. These l)rizes were given for skill in design; the 
problem being approved by the Society, and ability in solving 
it decided by a jury of its members. 

Mr. G. C. Glover, the first recipient of the P~rkins Gradu- 
ate Scholarship, has recently returned from Europe. .ttis year 
has been very successful, and a proof of the excellence of his 
work is shown by its admission to the Paris Salon. Mr. G. B, 
Ford, who is aided in his studies by the Swett Fellowship, 
is still in Europe devoting his time mainly to the Ecole des 
Beaux-Arts at Paris, of which he is a member. Both these 
young men have met with most gratifying results the respon- 
sibility placed upon them, and we sincerely hope that other 
fellowships may fall to the department for the good of our 
graduate class. 

The fourth-year class of last year showed a just apprecia- 
tion of the opportunities they had profited by, by establishing 
a prize for third-year work. The spirit which prompted this 
act is best shown in their own words. " I n  consideration of 
the great benefit to the students of the fourth year resulting 
from the prizes offered by the Boston Society of Architects, 
th'e members of the Class of i9o4, desiring to have similar 
opportunities offered to students of the third year, do hereby 
pledge themselves to contribute one dollar annually towards 
the foundation of a fund to be known as the ' Class of I9o 4 
Competition Prize.' From the capital of this fund are to be 
given two prizes of the value of ten dollars each to the 
regular and special students whose designs shall be placed 
.first in a competition to be held between the Christmas and 
the Mid-year recesses." 

This year has opened with ever)" table occupied, and with a 
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large number of college graduates. An  interestihg feature is 
that the college-bred man is more desirous of adding the 
Institute degree to the one he already possesses, or, if he 
prefers to rest as a "special," he is not so likely to limit him- 
self to the msthetic side of his profession as formerly, but, 
in the interest of scientific construction, adds the necessary 
mathematics to his course. It has been found that the 
courses at the Paris Beaux-Arts, if the student is to take his 
degree there, are somewhat more exacting than at the 
Institute. This has had its good influence here, as shown by 
the above results. Another cause of this change is un- 
doubtedly the steadily increasing demand for engineering 
knowledge in all important work ; but the fact remains that 
the association of construction and design is coming to 

receive its proper recognition. 

F R A N C I S  W. C H A N D L E R .  

DEPARTMENTS OF CHEMISTRY AND CHEMICAL 

ENGINEERING. 

In the withdrawal of Professors Willis R. Whitney and 
James F. Norris from active participation in its work, the cle- 
partment has lost the services of two of the most valued 
members of its instructing staff, whether regarded as able 
investigators in their chosen fields, or as inspiring teachers. 
Professor Whitney will devote his entire time to the direction 
of the research laboratories of the General Electric Company 
at Schenectady, retaining, however, a connection with the 
department as Non-resident Associate Profe.ssor, while Profes- 
sor Norris has accepted a professorship in chemistry at Sin> 
mons College and is in charge of that department of the 

college work. 
The Chemical Department is, however, fortunate in having 

other instructors at hand who were able and willing to take 
up the work which Professors Whitney and Norris have laid 
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down, and who will endeavor to car W it on in the same help- 
ful spirit that has heretofore prevailed. The instruction in 
theoretical chemistry, formerly in Dr. VV'hitney's charge, is 
now given in part by Professor Noyes, in part by Dr. John W. 
Brown, and in part by Professor Goodwin of the Department 
of Physics, while the Laboratory of Organic Chemistry and 
the lecture courses which were formerly under Dr. Norris' 
care are now intrusted to Professor F. Jewett Moore. This 
transfer has, in turn, made necessa W a re-arrangement of the 
instructing force in analytical chemistw, by which Professor 
Fay assumes charge of the entire work in this branch of the 
department, except that given to first-year students, and, to 
this end, is relieved from his work in metalIography and is 
given additional assistance. An arrangement of this charac- 
ter is particularly desirable at this time, in view of the many 
problems presented by the changes in the Course in Mining 
Engineering, as a result of which the work of students" in this 
Course must undergo extensive revision; and the effect is 
also likely to be indirectly beneficial with respect to the work 
of all students in'analytical chemistry. This much-desired in- 
troduction of this subject into the second year of the Course 
in Mining Engineering makes it necessary to accommodate 
about forty additional students in the analytical laboratories. 
This it has been possible to do for the present year, owing 
to an apparent slight decrease in the number of students of 
the second-year class who have elected Courses which include 
chemical work beyond the first year. Of a total of two hun- 
dred and twenty-nine desks, about ten are now unoccupied. 

With the opening of the present year there has been a 
marked and gratifying increase in the number of graduate 
students in chemistry. These now number eight, of whom 
seven are now candidates for the degree of Doctor of Phi- 
losophy and the other expects to become a candidate for this 
degree. Of these, five expect to work mainly in physical 
chemistry, two in inorganic chemistry, and one in organic 
chemistry. It has been necessary to equip an additionaI 
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laboratory in Engineering C for the use of some of these men, 
a part of whom also find quarters in the Research Labora- 
tories of Physical Chemistry. It is undoubtedly due to the 
establishment of the Research Laborato~ 7 under the direc- 
tion of Professor Noyes that this graduate work has been 
stimulated and it should also be stated that the helpful and 
inspiring influence of this laborator.y is manifest in many ways 
among the members of the instructing staff of the Chemical 
Department, especially among its junior members. 

The Summer School of Industrial Chemistry, under the 
direction of Professor Thorp, was attended by twelve students, 
and lasted from the ninth to the twenty-fifth of June, during a 
part of which period Professor Walker also accompanied the 
party. In all twenty-eight plants were visited, as follows' 

Arnold Print Works, North Adams, Mass. ;Stamford 
Chemical Co., Stamford, Vt. ; West Virginia Pulp & Paper 
Co., Mechanicville, N.Y. ; Americafl Hide & Leather Co., 
Ballston, N.Y. ; International Paper Co., Glens Falls, N.Y. ; 
Union Bag & Paper Co., Fenimore, N.Y. ; Salt Springs Solar 
Salt Co., Syracuse, N.Y. ;Crucible Steel Co., Syracuse, 
N.Y. ; Straight Line Engine \Vorks, Syracuse, N.Y. ; Onon- 
daga Pottery Co., Syracuse, N.Y. ; Empire Portland Cement 
Co., Warners, N.Y. ; Vacuum Oil Co., Olean and Rochester, 
I~.Y. ;Worcester  Salt Co., Silver Springs, N.Y. ; Rochester 
Glass Works, Eastman Kodak Co., Curtice Brothers, Bar- 
tholomay Brewing Co., and Pfaudler Co., (Enameled Steel 
Tanks) at Rochester, N.Y. ;National  Battery Co., Lacka- 
wanna Steel Co., Larkin Soap Co., Buffalo Pottery Co., Buf- 
falo Smelting Works, Standard Oil Co. (Atlas Works), Pratt 
& Lambert Co., at Buffalo, N.Y. ; Natural Food Co., Niagara 
Falls Power Co., and Niagara Falls Research Laboratory at 
Niagara Falls, N.Y. 

Every effort was made by those in charge of these plants 
to promote the interests of our students and in a number of 
instances luncheons and mementoes of the trip were provided 
for the entire party. Special courtesies were also extended 
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by the Institute graduates who are located-at the works of 
the Eastman Kodak Co. As in former years, evening con- 
ferences for the comparison of notes and generaI discussion 
were an important feature of the instruction. These usually 
lasted about two hours, and the interest in them was well 
sustained throughout. The school may be regarded as emi- 
nently successful, and the written reports (or abstracts of 
them), which are also required from each student who took 
part in the trip, will be placed in the Chemical Library. 

The division of the first-year class into two sections with 
reference to their previous experience in chemistry, referred to 
last year, has proved to be of as great advantage as was then 
anticipated, and the tentative effort of last year is being 
developed into a carefully studied plan which involves a 
revision of the laboratory work assigned to both sections 
under the charge of Professor Bardwell, who took up this 
work this fall after a year's absence for s tu@ at Leipsic 
University. 

The changes in the courses of instruction in Chemistry 
and in Chemical Engineering during the past year have been 
few. In the former the time devoted to analytic geometry of 
the first year has been extended, with the consequent omis- 
sion of the instruction in wood and metal turning, and in the 
senior year of the Chemical Engineering Course the lecture 
course in theoretical chemistry has been made a required 
subject. The demand for graduates from both of these 
Courses is gratifying in its constancy and has been consider- 
ably in excess of the supply for a number of years. This is 
notably true of the year just past. 

The need for more adequate accommodations for the work 
of the department is more keenly felt each year. Not only 
are certain branches of the instruction suffering from the 
congested state of the laboratories allotted to them, but the 
department as a whole is lessened in efficiency because of the 
isolation of portions of its work in separate buildings (four in 
all), away from the Chemical IAbrary and the sources of 

t 
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supplies, and so widely distributed that community of interest 
among the members of the department working in different 
lines is seriously diminished. 

A re-united department in a building designed for the pur- 
pose of chemical instruction, with the much-needed supply of 
small laboratories for research, advanced, or special work, is 
imperatively needed to permit of the development of the de- 
partmental work which has been for some years, and is still, 
prohibited by the impossibility of attempting more in the 
space at command. 

H. P. T A L B O T .  

RESEARCH LABORATORY OF PHYSICAL CHEMISTRY. 

The Research Laboratory has suffered a severe loss in its 
professorial staff by the withdrawal of Dr. \V. R. Whitney 
from active participation in its work. It has, however, been 
greatly strengthened on this side by the appointment as 
Assistant Professor of Physico-Chemical Research of Dr. 
W. D. Coolidge, to whose co-operation in the equipment and 
direction of the laboratory and in the supervision of researches 
the success attained during the past year is in large measure 
due. Professor H. M. Goodwin continues to take charge of 
the researches carried out with the help of the grant from the 
William E. Hale fund. The research staff consists, in addi- 
tion, of seven research associates and assistants who are de- 
voting their time almost exclusively to original investigations. 
Among these are graduates"of the Institute, of Yale and De 
Pauw Universities, and of the Universities of Leipsic, Kioto, 

and California. 
Upon the financial side the laboratory has been again as- 

sisted by a grant of $I,OOO from the William E. Hale Re- 
search Fund and by a renewal of the grant of ~2,ooo from 
the Carnegie Institution to Professor A. A. Noyes in aid of 
certain electrochemical im~-estigations which are being carried 
on in the laboratory. From Mr. Samuel Cabot, too, who 
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has assisted the Institute in so many other directions, a sub- 
stantial contribution has been received. The laboratory is 
also indebted to Captain E. L. Zalinski for a generous gift by 
means of which the lighting system has been provided with 

prismatic reflectors. 
Up to the present time six contributions to scientific jour- 

nals, describing the researches made in the laboratory since its 
establishment in September, r9o3, have been published. A 
list of these, as well as of the other publications of members 
of the research staff, is included elsewhere. The investiga- 
tions, referred to in the Report of last )Tear, upon the conduc- 
tivity of aqueous solutions at high temperatures, upon the 
conductivity of fused salts, and upon the migration of colloids 
are being continued by Professor W. D. Coolidge, Mr. A. C. 
Melcher, and Mr. Y. Kato, by Mr. R. D. Mailey, and by Dr. 
J. C. Blake, respectively. Researches have been begun upon 
the solubility of salts in water at high temperatures b3 Mr. 
R. B. Sosman, upon the dissociation-relations of phosphoric 
acid by Mr. G. A. Abbott, upon the heat of solution of sub- 
stances in relation to the ionic theory by Mr. W. it. "vVhit- 
comb, upon the properties of liquid ammonia solutions by Mr. 
C. A. Kraus, and upon the rate of decomposition of minerals 

by water by Dr. W. B~Sttger. 
Especially worthy of mention seems the fact that the 

establishment of the Research Laboratory has led a consider- 
i able number of graduate students to undertake advanced 

study at the Institute in the subjects of physical and in- 
';i:i organic chemistry, There are a~ the present time eight can- 

didates pursuing in the laboratory such courses of study for 
i i the degree of Doctor of Philosophy. It is to be hoped that 

this may be the beginning of a new development of advanced 
!'~ work at the Institute, and that it may soon be possible to 
,i/i ! start similar research laboratories devoted to other branches 
~,, of science, especially to the other divisions of physics and 
i • ,~. chemistry. Such laboratories cannot fail to react in an im- 

i t ~  portant way on the character of our undergraduate instruction 
|~:~ and on the scientific spirit of our students. 

7 i 
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An important feature of the work of the laboratory is the 
advanced instruction given in connection with it. This con- 
sists for the most part of seminar meetings and lecture 
courses devoted to special topics of physical chemistry, which 
are varied from year to year. This year the courses embrace 
the subjects of chemical equilibrium, radio-activity, solid solu- 
tions, metals and alloys, photochemistry, and the constitution 
of inorganic substances in solution. The last-named course is 
to be given in German by Dr. W. B/3ttger during the coming 
term. Instruction on the manipulative side, consisting in a 
course in glass-blowing under the charge of Mr. C. A. Kraus, 
is also provided. Once a week, too, all workers in the lab- 
oratory meet to discuss the researches in progress there and 
the recent periodical literature. 

A. A. NOYES.  

DEPARTMENT OF ELECTRICAL ENGINEERING. 

The development of the Electrical Engdneering Laboratory 
during this past ).'ear has been such as to bring the instruction 
into much closer touch with the lectures in theoretical electric- 
ity, the experiments being planned to bring out fundamental 
principles~ rather than to be mere tests of efficiency or regu- 
lation of electrical apparatus. The new system of laboratory 
instruction with preliminary reports and conferences is giving 
most gratifying results, the students showing a marked  gain 
in independence and in understanding of the work. This 
).'ear for the first time an entire term in the laboratory is 
devoted to alternating current work. 

Considerable use has been made of the power plant for 
purposes of instructiol~, including a set of five tests upon the 
48o-kilowatt unit, with cooling tower, condensing plant, and 
all auxiliaries necessary to its complete operation as a generat- 
ing station. The object and results of these tests were 
thoroughly discussed in the class-room. This present year it 
is purposed to give the junior students in this department the 
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major portion of their instruction in mechanical engineering 
laboratory work in our own power plant. There has been 
planned a system of excursions, under the supervision of the 
department, to various electric lighting and power plants of 
different types situated in Boston and vicinity, and, in con- 
nection with these, formal reports are to be presented by the 
students and discussed in consultation with them. 

Many of the senior students have already planned their 
theses and in some cases the work is well under way. This 
early determination of thesis subjects, with the possibility of 
a more careful consideration of the matter for investigation, 
will be a distinct advantage in the work along these lines. 

The Standardizing Laboratory is called upon, not only for 
the regular work of instruction, but also to provide facilities 
for the calibration of many instruments used in thesis work in 
the Electrical Engineering Dep~rtment and in other depart- 
ments of the Institute. For direct current work the labora- 
tory is well supplied with apparatus, but for certain alternating 
current calibrations additions to the equipment are greatly 
needed. These additions would result in economy of time to 
those students engaged in thesis work and would enable them 
to devote their energies to "the problems in hand, rather than 

to the preparation for attacking them. 
The facilities of this laboratory are freely offered to other 

departments of the Institute, and during the past year the 
Departments of Physics, of Physico-Chemical Research, of 
Mechanical Engineering, and "of Naval Architecture have 
availed themselves of the privilege. The increasing nmnber 
of tests involving electrical measurements made by students 
in mechanical engineering will probably cause this part of 
the work to assume great importance in the near future. 

Considerable attention is given to special devices needed in 
thesis work. During the past year several recording instru- 
ments which served their purposes have been designed, and 
much time has been devoted to the development of the oscillo- 
graph. Experience has demonstrated that the Duddell form 

L!! 
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of instrument is unsuited to general laboratory use, on ac- 
count of its mechanical delicacy and the consequent delay 
and expense incident to repairs. The form of instrument 
which has been developed in the department is simple in 
its mechanical arrangements, the parts are so accessible that 
repairs are readily made, and the instrument is now one which 
can be put in the hands of students for regular work. 

The Augustus Lowe!l Laboratories are called on to fu.rnish 
facilities for many students in other departments of the In- 
stitute, there being this year seventy-five students in mining 
and mechanical engineering who are carrying on optional 
laboratory work in connection with the course in dynamo 
electric machine W. This class of students from other de- 
partments promises to increase in numbers in the immediate 
future, and to give them proper instruction it will be neces- 
sary to have additional assistance in the laboratory. It  is 
also highly desirable to introduce a greater amount of recita- 
tion work than at present exists in connection with some of 
the lecture courses, and this also will necessitate an increase 
in the instructing staff of the department. We are in need 
of two small recitation rooms for our own use exclusively, to 
be devoted to laboratory conferences and journal meetings. 
These come at irregular times and cannot, therefore, be 
planned for definitely at the beginning of each term. 

This department is at present assisting the Departments 
of Mechanical Engineering and Naval Architecture in con- 
nection with certain electrical work involved in the proper 
carrying out of thesis investigations. I t  will also be called 
upon this present year to furnish evening instruction to about 
thirty men belonging to the Lowell Institute School for In- 
dustrial Foremen. 

Arrangements have been completed for supplying power to 
the Department of Physics for use in the Laboratories both 
of Heat Measurement, and of Physical Chemistry,. It is 
interesting to note the demands made by the "~Valker and 
Rogers Buildings upon the power plant. Previous to the 
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completion of this plant, the maximum load of these two 
buildings was a little less than one hundred kilowatts, includ- 
ing the demand for laboratory work then carried out in the 
basement of the Walker Building. Since the taking of the 
entire electrical load by the plant of the Electrical Engineer- 
ing Department, the maximum demand for these buildings has 
shown an increase of more than ten per cent. When the 
equipment now in process of installation comes into use, there 
will be a still further increase. The present total output of 
the power plant is about three hundred and ten kilowatts. 

During" the summer there have been designed and built 
in the department transformers illustrating the various feat- 
ures of polyphase systems, as well as showing the effect on 
efficiency and regulation of varying amounts of iron and 
copper. These transformers are to be used for regular work 
in the laboratory. A number of alternating current measur- 
ing instruments has been added to the equipment, but the 
supply at present available for purposes of laboratory instruc- 
tion is inadequate fully to meet the demands, A room has 
recently been fitted up for an instrument room and a card 
catalogue of all instruments in the department has been 
begun. An automatic voltage regulator for maintaining con- 
stant potential of distribution has been designed in the 
department and is soon to be installed. There has also 
been added a number of lecture-room models and of working 

diagrams. 
It would be of the greatest benefit, both from the stand- 

point of investigation and also for regular work in the labora- 
tory, if a storage battery of fairly large capacity could be 
installed in the Lowell Building. This would obviate the 
necessity for drawing current from the Edison system, with 
its consequent expense, and with the care which the battery 
would receive in the department the depreciation should be 

extremely small. 
The pressing needs of the department are then : additional 

instructors; additional rooms for recitation work; additional 
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equipment in units of small capacity; additional equipment 
in measuring instruments; and a storage battery of large 
capacity. 

I t .  E. C I , I F F O R D .  

DEPARTMENT OF BIOLOGY. 

The routine work of the Department of Biology has gone 
forward smoothly and successfully. Two new courses of in- 
struction have been introduced, namely, one in municipal 
laboratory methods and one in plant physiology, both in the 
fourth year. There have sprung up in connection with nu- 
merou.~ state and municipal Boards of Health within the last 
few years laboratories for the chemical and bacterial examina- 
tion of materials sent in by physicians, for the analysis of 
water, ice, sewage, milk and the like; for the examination 
of wall papers for arsenic; and for general usefulness in con- 
nection with the practical work of active Boards of Health. 
Several of our graduates having found useful positions in 
connection with such laboratories, we have introduced a new 
course of instruction covering as far as possible the principles 
and subjects likely to be dealt with in the future by such 
laboratories. The responsibility for the course has been as- 
signed to Mr. Winslow, Instructor in Sanitary Biology, who 
is now teaching in the subject a class of four seniors and one 
graduate student. The course in plant physiolog 9, is designed 
to supplement and broaden that in animal physiology and is 
given this year by Professor Sedgwick; but will hereafter be 
taught by Dr. Stiles, who has charge of the lectures and 
laboratory work in animal physiology. 

A much-needed and most welcome gift of six high-power 
microscopes was made to the department during the year by 
Dr. Charles G. Weld, and the microscopes have been in 
ahnost constant use, ever since their arrival, in our bacterio- 
logical and zymolo~cal teaching and in advanced work. 

The several members of the staff of the department have 
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been diligently occupied, in addition to their teaching, in scien- 
tific or public work in various directions. Professor Sedgwick 
finished in May his testimony in the Chicago-St. Louis Drain- 
age Canal case, and spent the summer in completing the 
work upon physiology and hygiene which, in collaboration 
with Professor Hough formerly of the Department, he has 
for some time had under way. He was in September one 
of the two appointed speakers in the Public Health Section 
of the International Congress of Arts and Science of the 
Louisiana Purchase Exposition, his subject being " T h e  Re- 
lation of Public Health Science to Other Sciences." 

Professor Prescott has prosecuted and carried nearly to 
completion an interesting and important research upon the 
efficiency of commercial milk pasteurizers, machines in- 
tended for the purification of the milk supply of cities, 
especially as regards their efficiency in the destruction of 
putrefactive and pathogenic micro-organisms. He has also 
continued his investigations in the technique of the canning 
industry,--  this time studying canned tomatoes,--  and has 
also given some attention to the micro-organisms involved in 
the production of champagne, and in some processes of the 
tanning of leather. Together with Mr. Winslow, Instructor 
in Sanitary Biology, he has published a small but much- 
needed work on the Bacteriological Examination of Water. 

Mr. Winslow, in addition to his duties as instructor, and as 
Biologist in Charge of the Sanitary Research Laboratory and 
Sewage Experiment Station, has found time not only to com- 
plete the volume just ~:eferred to, but also to prepare a work 
upon applied microscopy for the use of our classes, chiefly 
chemists and biologists,--in that subject in the second year. 
It  is hoped that this may be ready for the class during the 

present session. 
Mr. W. Lyman Underwood, Lecturer on Sanitary Biology, 

who is also Chairman of the Board of Health of Behnont, 
published in June, 19o3, at his own expense a valuable pam- 
phlet on the mosquito nuisance, for the Board of Health of 
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Belmont. This pamphlet, strikingly illustrated with photo- 
graphs made by Mr. Underwood, was also published with 
some modifications in the Popular Scicnce ,qTont/tly in the 
autumn of the same year. Not long afterward a request was 
received from the General Board of Health of Bermuda for 
a large number of copies of the pamphlet. In compliance 
with this request Mr. Underwood, after b r i n i n g  the subject 
up to date, prepared and sent to Bermuda for the use of the 
Bermuda Board of Health a large special edition of the 
pamphlet. 

Messrs. Winslow and Underwood have been much engaged 
during the year in an extensive investigation of the sanitary 
conditions of the Fresh Pond and Mystic River  Marshes at 
the request, and on behalf, of, the Metropolitan Park Com- 
mission, and have already reached interesting and valuable 
conclusions, which will soon be published. 

Dr. Arthur W. Weysse, Instructor in Zo61ogy, has com- 
pleted and published a large and important text-book on 

-General Zo61o~,, based upon the course of instruction in 
that subject given by himself for several years past in our 
dep.:trtment. Toward the end of the college year Dr. 
Weysse was appointed Assistant Professor of Biology in 
Boston University, and in consequence has been obliged to 
give up a large part of his teaching at the Institute. Dr. 
Frederick A. Woods, formerly a student in the Biological 
D@artment, has been secured to take charge for the current 
year of some of the classes hitherto taught by Dr. Weysse. 

The physical conditions of the Department are now, on the 
whole, good. There are needed, however, (I) a special room 
for Professor Prescott's investigations in Industrial Biology. 
For these the research laboratory is inadequate, as consider- 
able space is required for elaborate apparatus and for experi- 
ments on a large and practical scale. I t  is greatly to be 
desired that Room 2o, Engineering B, should be assigned to 
us for this purpose. (2) We need also a number of micro- 
scopes specially provided with micro-spectroscopes and micro- 
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polariscopes for the use of the class in applied microscopy. 
(3) We ought to have an entirely new outfit of microscopes 
for the classes in general biology. A number of our lnicro- 
scopes are not of modern construction and have been in use 
for many years. Much time and labor might be saved to the 
students by supplying them with the latest and best working 

instruments. 
W. T. S E D G W I C K .  

THE SANITARY RESEARCH LABORATORY AND 

SEWAGE EXPERIMENT STATION. 

The work of the Laboratory and Experiment Station, to- 
cated at No. 786 Albany Street "and. maintained by the gen- 
erous benefaction of a donor who desires to remain anony- 
mous, has been actively prosecuted during the year as nearly 
as possible along the lines indicated by the donor in his deed 
of gift. The station was equipped during the spring of 19o3, 
and in June of that year work was begl~n. The present re- 
port, therefore, covers the first complete year of work, and is 
necessarily a report of progress. 

As an indispensable preliminary investigation, and the basis 
of other work, we have carried out an exhaustive study of the 
chemical and bacteriological composition of the sewage of the 
South Metropolitan District with special reference to hourly 
and diurnal variations. This constitutes, we believe, the most 
thorough study of the composition of the sewage of a great 
seaboard city which has yet been made anywhere, and pre- 
pares the way for a searching examination of the processes of 
disposal by dilution now employed in the disposal of the 
sewage of both the North and the South Metropolitan Dis- 
tricts, in Boston Harbor. It will soon be published. 

Experiments on a practical scale have also been carried on 
upon the various methods of sewage purification at present 
favorably known to engineering science, including intermittent 
sand-filtration ; septic-tank treatment ; contact-filtration ; and 
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continuous sand-filtration,__otherwise known as the method 
of " t r ick l ing"  filters, inasmuch as the time element is of 
fundamental importance in experiments of this character, 
the slow clogging of filters under prolonged operation being 
one of the most serious problems with which municipalities 
embarking practically upon an), one of these methods have 
to deal,---no conclusions can be drawn at this time as to the 
final merits of these different methods. 

Early in I9o 4 it became necessary, in view of the experi- 
ence thus far accumulated, to enlarge the experimental plant, 
but since that time all experiments have been carried out on 
parallel and continuous lines. I t  is now hoped to prepare a 
full report at the end of another year, although the two years 
of continuous operation which Will then have elapsed are too 
short a period for securing the best results. Research labora- 
tories and experiment stations of this kind gain in value in in- 
creasing measure with time and experience, and the most val- 
uable results can be expected only after years of accumulated 
experimentation and study. I t  is intended, nevertheless, to 
bring together all the results at the end of another year and 
to publish at that time a full report of the work thus far ac- 
complished as well as a review of all other work and experi- 
ence in sewage purification, both in this country and abroad. 
By thus compiling and co-ordinating the results of our own 
experiments and those of others, all over the world, it is be- 
lieved that the fundamental principles of sewage purification 
can be worked out and exhibited far more satisfactorily and in 
a more practically useful manner than ever before. 

A detailed study of the chemical methods of sewage analy- 
sis has already been completed by Mr. E. ]3. Phelps, Researcln 
Chemist and Bacteriologist at the Station, with the result of 
a clmifying of current ideas and a simplification and standard- 
ization of methods used. 13acteriological investigations have 
also been made which throw much light upon the bacteriotog3r 
of crude and purified sewage, and a new method for the direct 
microscopical enumeration of bacteria has been developed by 
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Mr. Winslow, the biologist-in-charge. Two original papers 
on the methods and results of chemical analysis of sewage, 
two on the bacteriology of sewage, and one on the chemical 
changes taking place in the contact sewage filter, are either 
already published or nearly ready for publication. 

In accordance with the expressed wish of the donor, the 
publication of leaflets more or less closely connected with 
matters of sewage and sewage disposal has been begun in 
a series of popular essays entitled "Di r t  and Disease." Of 
these essays three, in the form of simple leaflets, have already 
been published, namely, No. I, " W h y  Dirt is Dangerous," 
No. 2, " W h y  Dirty Milk is Dangerous," No. 3, "Why  Dirty 
Water [including sewage] is Dangerous." These leaflets 
have thus far been prepared by the Director and have had as 
their place of original publication the pages of the ./onrnal 
of the 2~lassaclznselts Association of Boards of Healt/z. The)' 
have already had a considerable circulation among Boards of 
Health, milk contractors, public school authorities, etc., and 
the demand for them is steadily .increasing. 

A few minor sewage problems, for one reason or another 
especially urgent or instructive, have also been attacked at the 
station, with results more or less satisfactory, namely, the 
treatment of waste from a glue factory; the treatment of 
sewage rich in strawboard waste; and the purification of 
sewage from isolated country houses of large size. 

The station has been repeatedly visited by classes from the 
Institute and other institutions, and has also abundantly 
proved its practical value for thesis and other investigations 
by Institute students and workers in sanitary biology, sanitary 
engineering, and sanitary chemistry. 

Our thanks are especially due for numerous and repeated 
courtesies, and for much valuable assistance, to Mr. Edgar S. 
Dorr, M. I. T. '75, Chief Engineer of the Sewer Division of 
the City of Boston, and also to Leonard Metcalf, M. I. T. 
'9 e, for the design of a grit chamber for our main sewage 

intake-pipe. 
\V. T. SEDGWICK,  Director. 
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DEPARTMENT OF PHYSICS. 

The rapid increase in the number of students attending the 
lectures in general physics has caused serious and increasing 
difficulty for a number of years past ; and this not only on ac- 
count of the limited capacity of our largest lecture-room, but 
also for the reason that it is not conducive to the most efficient 
instruction to have over a certain number in attendance at one 
time. \Vith a course as thorough as our own, it is important 
that every student should be able readily to hear everything, 
that is said and to see every experiment without difficulty. 
Matters were brought to a crisis by the unprecedented size of 
the second-year class in 19o3-o4, and the difficulty was met 
in the only possible manner, as had been done a number of 
years ago in the case of the lectures upon chemistry to the 
first-year students. The class was divided into two sections, 
and lectures were given to these upon alternate days. One 
section was placed in charge of Dr. Wendell, while the writer 
took charge of the other. The results have proved entirely 
satisfactory, and it has been a great relief to have only to deal 
with sections of such size as can be comfortably seated in the 
lecture-room. 

The transference of Professor Clifford to the Department  of 
Eldctrical Engineering made it impossible for him longer to 
continue to deliver to the third-year class the course of lect- 
ures on heat which he had given successfully for a number of 
years. They were, therefore, transferred to Professor Norton, 
an arrang'ement especially appropriate, as his position in 
charge of the Laboratory of Heat  Measurements allows of a 
closer connection between the lectures and subsequent lab- 
oratory work than would easily be secured under .other cir- 
cumstances. 

During the past year the number of students taking work 
in the Physical Laboratory has been the largest in the history 
of the school. In the first term instruction was given to two 
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hundred and ninety-six students per week and in the second 

term to three hundred and five. To meet the increase, two 

steps were imperative : first, a very considerable duplication of 

apparatus, and, second, a material increase in the number of 

laboratory sections. In order that the number of students 

should not exceed twenty in each section, a number which 

experience has shown to be the maximum for efficient instruc- 

tion, it was found necessary to lengthen the working hours, so 

that the laboratory is now open continuously during school 

hours from 9 A.M. Monday until I P.M. Saturday. 

With a somewhat increased staff of assistants it has been 

' found possible to keep the apparatus in proper repair and to 
maintain the usual ratio of instructors to ~tudents, namely one 
instructor and one assistant to each section of not over twenty 
students. The days of small sections and close personal re- 
lations between instructor and student have now unfortunately 

passed for the large general courses. 
I t  will be seen that we have practically reached the limit of 

the capacity of the present Laboratory of General Physics, as 
a further increase of size of sections, even with a proportional 
increase in the number of instructors and assistants, will un- 
questionably result in less satisfactory work. Good physical 
manipulation cannot be performed under crowded conditions 
with the resulting general confusion. To meet, therefore, 
any further material increase in the size of our classes,' the 
laboratory equipment will have to be duplicated and installed 
in separate rooms, so that independent sections can be accom- 

modated simultaneously. 
An innovation in the instruction has been tried with 

marked success during the past year, and will be contin- 
ued the present year. The new laboratory notes by Dr. 
Goodwin have been issued in two parts, (I) the intro- 
ductory work on General Physical Measurements and Me- 
chanics, and (2 ) the  more difficult work on Heat. The stu- 
dents are at first allowed to refer to their notes in the labora- 
tory until they become familiar with the more fundamental 
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instruments and methods, but in the latter part of the course 
no notes are allowed in the laboratory, all preparation for the 
work being done previous to the exercise. In carrying out 
their experiments the students are thus led to rely more and 
more upon themselves and their acquired knowledge rather 
than upon printed directions, and insufficient preparation be- 
comes quickly evident. 

The enormous labor involved in the critical examination of 
between 4,ooo and 5,ooo laboratory reports in the year has 
been most conscientiously performed by Mr. Drisko, whose 
individual conferences with the students on th'ese reports and 
their work form one of the most valuable features of the in- 
struction. 

To bring the students into closer contact with the in- 
structors, and to emphasize even more than in the past the 
value of precision discussions ill connection with all experi- 
mental work, the lecture course on physical measurements 
and precision of measurements which accompanies the labora- 
tory work of Courses V., VI., and VIII .  will be given here- 
after by recitations to small sections. This change will in- 
volve a very material increase in the work on the part of the 
laboratory staff, but it is believed that the advantages to be 
derived from class-room conferences on this subject warrant 
the undertaking. The Departments of Mechanical Engineer- 
ing% Mining Engineering, and Naval Architecture have also 
been able to introduce this work into their revised schedules 
which go into effect next )rear. The introduction of a course 
in precision of measurements into the schedules of all En- 
gineering Courses has long been desired by the Department 
of Physics, as it would undoubtedly greatly enhance the value 
of the whole laboratory instruction to the students in those 

Courses. 
In the Laboratory of Heat Measurements, in care of Pro- 

fessor Norton, the increased size of the classes has necessi- 
tated the duplication of much apparatus, and has seriously 
hampered the development of new work. Owing to the some- 
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what irregular way in which this laboratory has grown, and be- 
cause in large part of its being a pioneer in the field, there is 
now an urgent need of a considerable expenditure of time and 
money for the reconstruction of much of our most important 
apparatus, which has chiefly been made from original designs 
and in our own shop, and which, in the light of the experi- 
ence acquired in its use, can be greatly improved. The stand- 
ardizing apparatus for mercury thermometers, the standard 
air thermometer, the controlled boiling point calibration ap- 
paratus, the recording pyrometers, thermal conductivity 
apparatus, and platinmn resistance thermometers, need to 
be put in permanent shape and in most instances duplicated. 

The electrical supply for resistance and carbon-reduction 
furnaces is now available, and several such furnaces are in use 
for instruction in the measurement and control of temperatures 

about 1,5oo ° C. 
Through the kindness of Mr. Samuel Cabot and Mr. Henry 

A. Morss, we have been furnished with the necessary funds to 
purchase the small refrigerating plant referred to in the report 
of last year as being greatly needed, and the apparatus will 
soon be contracted for. This will make it possible to furnish 
instruction in the measurement of low temperatures, and to 
determine conductivities and specific heats under the condi- 
tion of actual service in the art of refrigeration. 

During the past year the new Laboratory of Electro- 
Chemistry, in charge of Dr. Goodwin, has been fully equipped, 
and the previously announced courses of instruction were 
given to the members of the fourth-year class, which was the 
first class to elect the Option in EIectro-Chemistry. A de- 
scription of the arrangement and general equipment which had 
been planned for this laboratory was given in the President's 
Report for 19o3 . This has been followed out without mate- 
rial change, and has given eminent satisfaction in every re- 
spect. The general opinion expressed by recent scientific and 
professional visitors to the laboratory has been that for com- 
pleteness of equipment and convenience of arrangement it is 
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unique. The most modern laboratory of the kind in Ger- 
many, although much larger, does not at all prm:ide such 
facilities and "equipment for each student as are to be found 
here. Ten of the twelve desks axailable, were equipped last :~ 
yea:', and all were immediately applied'for, as is also the case 
this year. Increase beyond the present numbers is not desir- IU 
able, at least until the present facilities can be duplicated ; for {~ 
under the present arrangelnent each student possesses a con:- r]  
plete equipment of electro-chemical apparatus, and it is thereby 
possible to keep the laboratory instruction of the whole class }~ill 
it: the closest touch with the lecture-room instruction. As the 

I conditions to be met in dealing with large classes necessitate i~, ,~ 
a wider and wider departure from this ideal system of instruc ~ 
tion, the effectiveness and value of the instruction would in- Ii 

i ! 

evitably diminish. 
The installation for work in applied electro-chemistry has 

also given great satisfaction. The graded 5o-ldlowatt trans- 
former udth switchboarcl has proved adnlirably adapted for !1 
all classes of electric furnace work. This, together with the 
25-kilowatt, Holtzer Cabot, direct current generator and the 
set of large accumulators, provides a]l the necessary sources 
of electrical energy at present needed for work on electro- 
depositions, electrolytic refining and winmng of metals in the 
wet way and in the electric furnace, and on electro-chemical 
prepm-ations in general. It is the aim of the instruction in 
the technical work to attempt to carry out processes not on 
a commercial scale, but rather on a scale sufficiently lathe to 
illustrate the principles 'involved and the chief difficulties to 
be overcome. In the work of installing the plant and in the 
development of new laboratory methods, Dr. Thompson has 
rendered ::lost valuable assistance. I 

• . , | 

The electrmal plant for the supply of electrlca] power to : I 
the Laboratories of Heat Measurements and Electro-Chemistry i 
has bee:: purchased and installed under the direction of Pro- ~,!:I 
fessor Derr, and is now substantially complete. It operates i ! 

• * . ° • • , • i to our ent:re satmfact:on. The original approprtat:on of !I 
! 
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$3500 has not been exceeded, and contrary to expectation 
there will be no necessity of further expenditure until the 
laboratories call for a considerably greater supply than is 
likely to be needed for several years. That so much has been 
accomplished in propoi'tion to the outlay is largely due to the 
kindness of Mr. F. C. Sutter, M. I. T. '93, of the Pittsburgh 
Transformer Co., by which company five of the large trans- 
formers were constructed. 

The principal items of the plant under consideration are as 
follows: 

I. One 25-kilowatt motor generator (purchased by Pro- 
fessor Goodwin) complete with switches, bus-bars, voltmeter 
and ammeters. 

2. One 5o-horse-power, direct current motor with circuit- 
breaker and ammeter for driving the alternator, which ma- 
chine was already in possession of the department. 

3. One 5o-kilowatt, graded transformer of special design 
with switchboard, to give currents from 3oo to 4,8oo amperes, 
at pressures from I6O to IO volts. 

4. Three 2o-kilowatt transformers, for connection to the 
three-phase circuit from the electrical engineering laboratory, 
with a switchboard giving four different voltages and currents 
up to 4oo amperes on each side. 

5. One 2o-kilowatt transformer, h)r low voltages and cur- 
rents up to 2,ooo amperes. This is mounted upon a truck 
and can readily be faken to any part of the laboratory. 

6. A full set of measuring instruments, in addition to the 
switchboard voltmeters and ammeters. With them it is pos- 
sible to measure currents from i to 1,5OO amperes, voltages 
from IO to I6o volts, and power up to the limits of the 
supply. 

The 5o-kilowatt transformer and the switchboards are from 
the designs of Professor Derr. 

The statements made in my report of last year regarding 
the great need of additional rooms for conference purposes 
and for the proper keeping of the physical apparatus are still 
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true, and the need becomes more urgent with the ga-owth of 
the Department. We also greatly need more space for the 
Optical Laboratory, which is greatly cramped, and for the 
proper development of a Photographic Laboratory. 

C H A R L E S  R. CROSS. 

DEPARTMENT OF GEOLOGY. 

In Course XII.,  no significant changes have been made. 
Two students have been engaged in the work of tl~e Course 
dm'ing the past year. The most important advance in the 
work of the department has been the establishment of a third 
option in Course III. ,  mining geology; and arrangement has 
further been made whereby all students of mining en~neering 
shall in the future gain some acquaintance with practical geo- 
logical surveying. The class of second-year students in gen- 
eral geology, which numbered one hundred and thirty-eight in 
I9O3-o4, and was obliged to meet in Huntington Hall, has 
been divided in 19o4-o5, so that the students of Course I I I .  
take the work in the first term, those of Course I. in the second. 
The class is thus enabled to meet in the geological lecture- 
room, where suitable maps, a stereopticon, etc., are provided. 
The total registration in studies under the department for 
~t9o3-o 4 was seven hundred and forty-six. 

Professor Jaggar conducted an advanced summer course in 
geological surveying to the Black Hills and Big Horn Moun- 
tains in July and August. Six students completed the work, 
representing six different colleges, one of them being of the 
class of I9O4 of the Institute. Several of these men made 
field studies which will be published. Professor Jaggar con> 
pleted, in i9o3-o4, in collaboration with Professor Charles 
Palache, the text and maps of the folio of the Bradshaw 
Mountains, Arizona, for the United States Geological Survey. 
In the summer he was able to review on the field the work of 
the Spearfish-Sturgis Folio of the northern Black Hills, 
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S.D., which he is now finishing. With a grant from the Eliza- 
beth Thompson Science Fund he is preparing a memoir on 
Experimental Geology, and some progress has been made 
during the past year on a report dealing with the Caribbean 
Volcanic Eruptions of 19o2. l ie  has under construction a 
laboratory instrument for measuring the hardness of minerals 
and metals, in pursuance of investigations begun in I896 
(published in T/lc Amcrica,~ ./"ot/rJza[ of ..~dcncc, December, 

897 ). In midwinter, I9o3-o4, he spent the Christmas season 
in Search.light, Nevada, making investigations for the Quartette 
Mildng Co. of Boston. 

Professor Crosby has begun a systematic investigation of 
the building stones of Boston, in connection with the thesis 
study of Mr. G. F. Loughlin. This has in part been 
published in the Tlrhuolog'y QzmTtcrZy. Professor Crosby 
gave the summer to original study and investigation, in rain 
ing geology: including chiefly the auriferous gravels of the 
Nome District in Alaska and the Klondike District in Yukon 
Territory, continuing investigations begun last year;  the cop- 
per deposits of the Whitehorse District, Yukon Terri tory;  
the new coal and oil fields of the Kayak District in Alaska 
and the deposits of copper and precious metals in the Bingham 
and Tintic Districts in Utah. This work has resulted, in 
every instance, in the addition of valuable material to the 
economic collections of the Institute. 

Professor Warrenrepor ts  some additions to the min~.~alogi- 
cal and petrographical collections; and improvements in the 
course of mineralogical study taken by the students in mining 
engineering. For the new geolog{cal option in Course I I I .  
there is great need of more microscopes and microscopical 
preparations for accommodating the increased number of stu- 
dents in the Petrographical Laboratory. In the Mineralogical 
Laboratory investigations are in progress on the composition 
and characteristics of certain " ra re  earth " minerals, and on 
the crystallization of minerals from molten solutions. Rock 
analyses are being made in connection with a petrographical 
study of a complex of igneous rocks near Cumberland, R.I. 
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Dr. D. W. Johnson has devdoped a unique and useful 
course for students of civil engineering, in topographic geol- 
ogy. Critical study of topographic maps has been made the 
basis of the work, and some three thousand and five hundred 
maps have been added to the collection, classified, and mounted 
for handling by large classes. In the field-work the student 
learns to correlate land forms, geologic structure, and the 
topographic map ; and this has been systematized by the aid 
of printed programs with brief outlines of the features studied. 
With the aid of the stereopticon, features remote from our own 
field of study are illustrated. Dr. Johnson has further taken 
charge of the third-year course in economic geology. He 
spent two weeks in the spring of I9o 4 in the Chattanooga 
District of Tennessee, Georgia and Alabama, making special 
studies of the topography and drainage modifications. The 
results of this in~-estigation are in press ; and he has also com- 
pleted two other studies for publication as follows: one on 
" T h e  relation of the law to underground waters"  (Water 
Supply and Irrigation Papers, U.S .G. .S . )  and one on " T h e  
distribution of fresh water faunas as an evidence of drainage 
modifications." 

Dr. Shimer had charge of the work in palmntology and 
historical geologT, and, during the year, rearranged the geo- 
logical library and recatalogued all the maps in the collection. 

T. A. J A G G A R ,  JR. 

DEPARTMENT OF NAVAL ARCHITECTURE. 

The quarters provided for the Department of Naval Archi- 
tecture in the building erected in the summer of I9o3 have 
been found well adapted for the purpose, and I have no sug- 
gestion at the present time for alterations. Should, however, 
the building be enlarged at some future time, I shall desire to 
ask for some part of such extension. During the summer 
vacation just closed, an alcove at the north end of the main 
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drawing-room was enclosed to form a library and reading- 
room ; this provides for the present for an essential feature in 
the work of the department. It is proper to mention here a 
very valuable collection of books from the library of the late 
Henry Bryant, which was presented to the department by 
Dr. Charles G. \~reld, who also provided bookcases for the 
library. 

The model shop, provided through the interest of Dr. 
Weld, has been kept open by him during the year at con- 
venient times, and about rift3; students, including three Naval 
Constructors, have received instruction in model making. 
Some of the models made during the previous year were used 
for laying on the platin S of the hull. Several of the models 
have been properly mounted and hung where they can be 
used for illustration and reference in future instruction in 
design. The importance of experience in cutting models to 
lines which the student has himself designed is emphasized 
by our experience since the shop was opened. 

The department was informed during the summer of 19o 3 
th~it the pressing demand for officers in the navy precluded 
l:he assignment of a new class of officers to study naval 
architecture ; nevertheless, before the fall term was concluded, 
the Chief Constructor succeeded in obtaining the detail of a 
class of three men, who began work in January and are doing 
the regular work of their Course this year. 

A new class of eight ensigns entered in regular order at 
the beginning of this 3"eat. This makes a total of twenty 
officers at the Institute at the present time. The first class 
from the Course was graduated in June ; they had, by special 
arrangements, completed the Course and been assigned to 
duty in the preceding April. 

Professor Peabody has published a work on Naval Archi- 
tecture which presents the theoretical instruction in n.aval 
architecture given to classes in the department, including the 
Naval Constructors. This work had formerly been used in 
the form of type-written notes, and there is an appreciable 
advantage in the presentation in a well printed book. 
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Two papers have been presented to the Society of Naval 
Architectt,re and Marine Engineers:  one on "Water-tight 
Subdivision of \Var-ships by Professor Hovgaard, and the 
other on Displacement and Stability Calculations, by Mr. 
Leland. 

Through the interest of Dr. Weld, a course of lectures 
()nee a week throughout the school year has been arranged 
to be given by gentlemen engaged in the practice of the pro- 
fession, on subjects to which they have given special atten- 
tion; this course is sure to be interesting and profitable and 
in particular will give students a broader and juster view of 
the profession into which they are to enter. 

C. t-I. PEABODY.  

DEPAKTMENT OF MATHEMATICS. 

There have been no important changes in the work of the 
Department of Mathematics during the past year. 

An effort has been made to equalize the difficulty of the 
courses in algebra and trigonometry in the first !aalf of the 
first year by transferring the discussion of the principles of 
logarithms from the algebra to the trigonometry, where it 
finds its application, and this has made it possible to include 
in the algebra the more extended use of graphical methods, 
with expectation of corresponding advantage in taking up the 
second-term work in analytic geometry. The transition from 
the more familiar subjects of the first tern-, to the analytic 
geometry of the second has proved in the past one of great 
difficulty to first-year students, and whatever Mll give them a 
better start in the second-term work will be an important gain 
in our first-term work. 

A recent change in the Faculty rules makes it necessary 
for students in the principal professional departments to 
secure mathematical records better than " L "  (passed with 
low standing) for admission to second-year professional sub- 
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jects. This will tend to secure both better work in the first 

year and fewer failures in the second. 
In calculus Professor Osborne has prepared printed notes 

supplementing his text-book, in anticipation of the publication 
of a new edition. The return to the former policy of holding 
final examinations in calculus has resulted on the whole to the 

satisfaction of the department. 
Efforts to secure closer relations with professional depart- 

ments have been continued, with the assignment of particular 
members of the Mathematical Department to corresponding 
groups of students, so far as the exigencies of the tabular view 
have permitted this to be done. In this manner one or two 
instructors, for example, have charge of the work in calculus 
of students in Civil and Sanitary Engineering, and are 
expected to inform themselves somewhat as to the applications 
.of the calcuhls which these students will make in their future 

work. 
Advanced elective courses were given last year by various 

members of the department on the calculus of variations and 
minimum surfaces. While we rarely have students who are 
interested primarily in mathematics, the development of the 
Course for Naval Constructors and the increasing number of 
graduate students taking a part of their work in mathematics 
.offer a welcome opportunity for the introduction of advanced 
courses. A course in the elements of theoretical hydro@- 

namics is now in progress for the first time. 
The personal changes in the department have been unusu- 

ally numerous. Professor Skinner at the expiration of his 
leave of absence has preferred not to return, and has termi- 
nated his connection with the department, carrying with him 
in his retirement the cordial good wishes of his colleagues. 
Dr. Mason has accepted an attractive opportunity at Yale 
University, and Mr. Camp has returned to Wesleyan Univer- 
sity, his Alma Mater. Mr. Miller has been granted leave of 
absence for the continuation of his mathematical studies, and 

is now attending the University of G/Sttingen. 
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These retirements have been in part offset by Professor 
Bartlett's return from his year in Europe, and by the appoint- 
merit of Dr. C. L. E. Moore, a graduate of the Ohio State 
University and Cornell University. Professor Bartlett has 
visited most of the German Polytechnics, spending consider- 
able time at Charlottenburg and at Munich, and making 
briefer stays in Italy and in France. A fuller report will be 
presented independently, and the results of it will have due 
influence, not only in his own work, but in that of the de- 
partment as a whole. 

In regard to the needs of the department, it is to be 
hoped that it may be practicable in the near future to restore 
the previous annual appropriation of $25o, to provide by 
special appropriation for increasing our collection of models, 
and for filling certain gaps in our library. 

H. W. TYLER.  

DEPARTMENT OF DRAWING. 

The new system of instruction inaugurated last year by 
Professor Adams was carried to a successful completion and 
resulted in a high percentage of good work. Several new 
pieces of apparatus have been added to the lecture-room, 
notably a large revolving glass frame for illustrating the 
principles of descriptive geometry. As many geometrical 
models and machine castings have been procured as the 
yearly appropriation warrants. The framed examples of ma- 
chine drawing and bridge design from the best drafting 
offices tend to make the drawing-room more attractive in ap- 
pearance. The notes on mechanical drawing given out by 
Professor Adams last year have been gathered into book 
form, and will be published during the present year, A new 
book on descriptive geometry is in process of preparation; 
and it is intended in this book to present the subject as a 
branch of drawing rather than of mathematics. 
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The summer school in descripdve geometry was in charge 
of Mr. H. C. Bradley, assisted by Messrs. E. S. Foljambe 
and J. R. Pu tnam It  was held somewhat later than usual 
and on this account attracted more college graduates wishing 
to anticipate first-year work. 

A L F R E D  E. B U R T O N .  

DEPARTMENT OF MECHANIC ARTS. 

The total number of students receiving instruction in the 
Mechanical Laboratories is three hundred and fourteen. 
Some take work in more than one class, the numbers attend- 
ing in the several subjects given during the first term being 
as follows: 

C a r p e n t r y  a n d  W o o d  T u r n i n g ,  I I .  a n d  X . . . . . . .  7 I 
J o i n e r y  a n d  P a t t e r n  W o r k ,  V I  . . . . . . . . . . .  33 
F o r g i n g ,  I I .  a n d  X I [ I  . . . . . . . . . . . . . .  m 6  
5 I e t a l  T u r n i n g ,  V I .  a n d  V I I I  . . . . . . . . . . . .  .37 
M a c h i n e  T o o l  W o r k ,  I I .  a n d  X I I I  . . . . . . . . .  86 
P i p e  F i t t i n g ,  X [  . . . . . . . . . . . . . . . .  8 

T o t a l  in c l a s s e s  . . . . . . . . . . . . .  34I  

S t u d e n t s  t a k i n g  w o r k  in  two o r  m o r e  c l a s se s  a n d  c o u n t e d  
m o r e  t h a n  o n c e  . . . . . . . . . . . . . . .  27 

T o t a l  n u m b e r  o f  s t u d e n t s  . . . . . . . . . .  3 34 

The total number of students attending last year was three 
hundred and eighty-two, the reduction in number being mainly 
due to excuses granted to students who had taken wood-work 
and forging in manual training schools. 

The attendance in the summer school was the largest since 
its beginning in June, '98, the several classes numbering as 
follows: 

W o o d - w o r k  . . . . . . . . . . . . . . . . .  I I 
F o r g i n g  . . . . . . . . . . . . . . . . . . .  16 
C h i p p i n g  a n d  F i l i n g  . . . . . . . . . . . . . .  12 
M a c h i n e . T o o l  W o r k  . . . . . . . . . . . . . .  3 t  

T o t a l  . . . . . . . . . . . . . . . . .  70 

Had not some twenty-four students anticipated their ma- 
chine-tool work, the classes in that subject would this year 
have been larger than could be accommodated. 
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One engine-lathe, a planer, and a pipe-fitting bench have 

been added to the equipment of the machine-tool laboratory. 

Fourteen engine-lathes and a planer purchased in 1826 

should be replaced by new and modern tools, if the present 

high standard in work is to be maintained. A universal 

grinding machine, a small radial drill, and a universal milling- 

machine are very much needed to carry out the general class 

instruction successfully with the present large sections. The 

attendance during the second term will undoubtedly be larger, 

and the present equipment will be taxed to its utmost. 

Judging from present indications, additional lathes will be 
needed next year. 

Moving the filing laboratory to the second floor of the 
Mechanic Arts  Building necessitated the purchase of a 
double tool grinder. A band saw has been added to the 
equipment of the wood-working laboratory. The forging 
laboratory is in as good condition as can be expected after 
twenty-one years' use, but a renewal of this equipment, 
while desirable, is not recommended, on account of the 
probable early removal of the mechanical laboratories from 
their present location. 

Instruction rooms are very much needed in the filing, 
wood-working, and forging laboratories, and it is earnestly 
recommended that such be provided this year. With the 
present arrangement of classes the wood-working and forging 
laboratories can easily accommodate the classes, but the filing 
laboratory was taxed to its full capacity this year. 

I t  is believed that instruction in foundry work should be 
given to every student in Mechanical Engineering, because of 
the value of a knowledge of this important subject in many 
industrial works to-day. The course at present is optional, 
but, according to a vote of the Faculty, instruction is to be 
given to the students in Chemical Engineering next year, for 
which provision must be made. The large optional classes 
show a demand for this training, and it is earnestly recom- 
mended that a new and larger melting plant be installed and 
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that a permanent instructor be appointed. This department 
can then supply castings which are now purchased outside. 

Mr. James F. Leary, Assistant in Chipping and Filing, 
resigned to accept a position as Instructor in Drawing and 
Wood-work in the Holyoke high school. Mr. Marshall G. 
Meriam, a former special student, has been appointed in his 
place. Mr. J. F. O'Neill, Assistant in Wood-work and 
Foundry-work, resigned to take charge of the manual train- 
ing at the Malden high school. Mr. Albert L. Moulton, an 
experienced wood-worker, has been appointed in his place. 
The instructing staff now nmnbers four instructors and five 
assistants. 

P E T E R  S C H W A M B .  

DEPARTMENT OF ENGLISH. 

The English Department during the past year has been 
carrying on the policy of connecting its work as closely as 
possible with the technical studies of the various Courses. 
The number of technical papers .which come to the depart- 
ment for correction has increased, and these, with the written 
translations from the classes in French and German, help to 
make the drill in composition continuous and more obviously 
an integral part of the technical training. 

The increase of the time allotted to second-year English 
literature in Courses I. and XI. has made possible much more 
satisfactory work in the first term. The whole second-year 
literature has been further improved by the division of the 
class into sections, and the introduction of a printed syllabus. 

The elimination of Course IX. from the lower years has 
been cutting off several of the courses formerly given; but 
some of these have been continued as options in response to 
demands from men in engineering Courses. Logic, which has 
been dropped out of the first year, and advanced composition, 
dropped from the third, are both being given as volunteer 
courses on account of application made for them by students 
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in Courses still e x i s t i n g . . T h e  arrangement is hardly a satis- 
factory one, as regards either students or instructors. Neither 
can satisfactorily plan work in advance, in view of the uncer- 
tainty whether such courses will be given; and in any case 
valuable time is lost in making arrangements. 

A vacancy caused by the resignation of Mr. C. H. L'. John- 
ston has been filled bv the appointment of Mr. C. L. Collester. 

A R L O  BATES.  

DEPARTMENT OF HISTORY. 

The work in history is at present, in some respects, in a 
transition stage. The subjects required of all regular first- 
and second-year students, as well as that taken by fourth- 
year students in Architecture, continue to be given as usual. 
Course IX., however, as a course in general studies, will cease 
to exist at the end of the present school year, and accordingly 
its own special history courses will then be dropped. Next 
year and thereafter a considerable variety of options in history 
and government will be offered to students of the third year, 
who will have a certain amount of time available for studies of 
a general character. 

C H A R L E S  F. A. C U R R I E R .  

DEPARTMENT OF MODERN LANGUAGES. 

The work of the Department of Modern Languages has, in 
general, been carried on along the lines indicated in the last 
Report. 

The following changes in the staff of the department are to 
be noted. Professors Rambeau and Dippold, and Mr. Goodell 
have resigned and gone to other fields of usefulness, carrying 
with them the best wishes of the department. Professor 
Vogel has been appointed acting head of the department for 
the first term of the current year. Messrs. Hare and Lenz 
have been appointed Instructors in Modern Languages for the 
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yea r  I9O4-I9O 5. They  come to us as graduates of Harvard 
College, with a business as well as a teaching experience, 

added to youthful  enthusiasm, and have already shown them- 
selves well qualified for" the work intrusted to them. 

T h e  Depar tment  of Modern Languages offers in I9O4- i9o  5 
six courses in French,  six in German, three in Spanish, and 

one in Italian. The  entire enrohnent  in these courses at 
present  is nine hundred and forty-five as against nine hundred 
and twenty-fwo in all courses offered last year. Courses it: 

conversation and foreign correspondence have been added in 
French  and German, and one course in advanced German 
literature. 

The  effect of our new entrance requirelnents in modern 

languages is beginning to make itself felt in the distribution 
of our work. 

The  total number of students in French I. and German I. 

(both elementary) at the time of the last report was three 
hundred and twenty-five, divided as follows: French I., one 

hundred and six, German I., two hundred and nineteen. This 
year  the total number  is only one hundred and forty-one, di- 
vided as follows : French I., sixty-six, German I., seventy-five, 

which numbers will, no doubt, be even smaller in the future. 
These  courses are now given n:erel)" as an accommodatiol: 
for those who have not been able to meet our requirements 

before entering the Inst i tute.  In general, it appears that the 

preparatory schools have bet ter  facilities for meet ing our re- 
quirements  in French  than in German. However,  in:prove- 
merit is noticeable and in a few years we may hope to have 

the entrance requirements fully met in each subject. This 

will tend to make the work in the required courses French 
I I .  and German II .  in the Inst i tute  even more effective and 
practical. 

While the main object of all required n:odcrn language 

work at the Ins t i tu te  n:ust always be the acquisition of a 
good and ready ~z'adiHg knowledge, yet  the depar tment  aims 

to do even more than this by :'ousing an interest  in and for 
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the institutions and life of the people M~ose language is 
studied. To this end the department is glad to offer advanced 
courses adapted to the needs and wishes of the applicants, 
and at hours suiting their convenience. The interest in these 
optional and elective courses offered by the members of this 
department is very gratifying. The course in German sight 
reading has increased this year to twenty-five members as 
against four last year. The course in German conversation 
and foreign correspondence numbers forty-four. The course 
in French conversation has thirteen rn'embers, and the call for 
Italian has found the department ready to give a course in 
the elements of this language to eleven men. Interest in 
Spanish has grown since last year so that it was necessary 
to form two classes in elementary Spanish, containing sixty- 
eight students, as against forty-eight last year. Spanish II.  
has risen from three students last year to eighteen this year. 
The classes in French and German literature are still small 
(seven and five respectively), but they promise well for the 

future. 
The courses in French II.  and German II.  required of all 

students who are candidates for a degree aim to give the 
greatest facility attainable for reading intelligently scientific 
works in French and German. The efficiency in this work 
will be greatly increased by a modification of the arrangement 
entered into with the Department of English, whereby all stu- 
dents in French II. and German II. will once a month write 
a translation of a passage selected from some scientific work 
written in French or German, aiming to reproduce the mean- 
ing of the original in the best English at the student's com- 
mand. This translation will then be criticised by the members 
of the Department of English with special attention to the 
English expression, and returned to the student marked for 
further study, or to be re-written as the case may require. 

A plan has been evolved whereby the Library of the 
Department of Modern Languages will become more useful 
for the student body The Library will be opened ever)' 
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school day for study, consultation of reference books, and 
loaning books for home use. 

The Library will probably receive a considerable increase 
through an agreement of the most important publishers of 
foreign language text-books to donate copies of their publica- 
tions for reference and use by students, as well as by the 
members of the department. These donations are to the 
Library of the Department of Modern Languages at the In- 
stitute of Technology. Ginn & Co., Boston; Silver, Burdett 
& Co., Boston ; and Heath & Co., Boston, have already sent 
a considerable number, and their example will probably be 
followed by all the leading publishers. This will put a 
valuable educational library of modern language books within 
the reach of all our students and instructors. 

The number of hours of instruction given by each member 
of the department averages seventeen per week, and a consid- 
erable amount of time is consumed in correcting written 
work. While the members of the department have not pub- 
lished anything of great moment beyond what was reported 
in preparation at the time of the last report, it may be men- 
tioned that Professor Vogel, Mr .  Dike, and Dr. Kurrelmeyer, 
each has in preparation something which will go to press 
during the ensuing year. 

F R A N K  VOGEL.  

T H E  L I B R A R I E S ,  

The gross accessions to the libraries of the Institute during 
the year 19o3- 4 amount to 4,829, as follows : 

TABLE OF (.;ROSS ACCESSIONS CI,ASSIFIEI) ]iV ~OURCES. 

By Purchase, volumes . . . . . . . . . . . . .  ~,25t 
By Purchase, maps . . . . . . . . . . . . . .  960 
By Binding . . . . . . . . . . . . . . . .  93 o 
By Gifts . . . . . . . . . . . . . . . . .  ~,688 

Total . . . . . . . . . . . . . . . . .  4,829 

After deducting losses and books counted twice, the net 
increase of the library amounts to 3,089 volumes, 76o pare- 

i ~ ~!: 
!miii 
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phlets, and 960 maps,--  lnaking the total number of volumes in 
the libraries of the Institute 67,361, and the number of pam- 
phlets and maps, 19,558. The following table gives the par- 
ticulars of the growth of the several libraries in volumes, 
pamphlets, and maps, with the amount expended for the ac- 
cessions to each library, and its present total contents: 

TABLE OF THE NET INCREASE, %VITII THE COST OF THE SAME, DURING 

T I l E  Y E A R  i9o3-o4~ AND TIIE TOTAL CONTENTS OF T H E  LIBRARIES 

oF T I t E  INSTITUTE,  ~EPT. 30~ ~9o4 . 

Net 1 ncrease. Total Contents, 

LIBRARIE'q 

Gene ra l  1. ibrary : 
G e n e r a l  . . . . . .  
E n g l i s h  . . . . . .  
Mi l i t a ry  Sc ience  . . . 
W a l k e r  M e m o r i a l  . . 
1 ) r awing  . . . . . .  

T o t a l s  G e n e r a l  L i b r a r y .  

A r c h i t e c t u r e  . . . . .  
B io logy  . . . . . . .  
C h e m i s t r y  . . . . . .  
E lec t r ica l  E n g i n e e r i n g  . 
E n g i n e e r i n g  . . . . .  
G e o l o g y  . . . . . . .  
I t i s t o r y  a n d  E c o n o m i c s  . 
M a r g a r e t  C h e n e y  R o o m  . 
M a t h e m a t i c s  . . . . .  
Mining  . . . . . . .  
M o d e r n  L a n g u a g e s  . . - 
N a v a l  A r c h i t e c t u r e  
Phys ics  . . . . . . .  

T o t a l s  . . . . . .  3 , o 8 9  

Pam- 
Vol. Pare- } Vol- phlets 

umes. pMets. Maps. ~ Cost. ! limes, alld 
Maps. 

146 252 -- S t 7 a ' 7 1 ~  5,595 4,727 
r I7  . . . .  183.82 3, 228 44 
-- --- 3 "26¢ 332 7 
I46  . . . .  371 -- 

2 2  . . . .  $ 2 2  - -  

43 t 252 -- 

208 3 
245 55 -- 

3 2 3  43 - -  
I76  ~2 -- 

545 ~84 -- 

I33 40 960 
473 70 

2 ~ 

75 - -  
x96 62 -- 

24 2 - -  

"2-58 37 -- 

760 960 

$359.79 9,538 4,778 

220.48 3,536 , 236 
334.45 3,o~-6 ~ 617 
754"53 . 9,382 [ ,75r  
39o.o2 82r  33 
$33.41 11,415§ 4,299§ 

92.62 2,542 -2",404 
432.7- ' 12,I 10 3,.517 
- -  670 I3  
162.56 t ,39  o 2o8 
36o,2o  3,664 629 

74.73 r ,IO3 29 
--i~ 709 65 

4o9.37 7 ,445¶  979 

$4,424.88 67,36I  I9,558 

~' Includes cost of books purchased for Secretary's Office and for Drawing Department, 
"t Subscription to a periodical not bound. 
.~ Included in General. 
§ AfterTo9 volumes and 65 pamphlets had been transferred to Naval Architecture. 
t! Included in Engineerinl~. 
,n Apparent error in this ~tem in Report for *902-o3 was due to the transfer of 396 volumes 

from Physics to Electrical Engineering. 
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The advance of science and technology along new lines is 

marked by the frequent appearance of new periodicals estab- 

lished to record the progress of research and endeavor in 

these new directions. The Institute, in order to keep up 

with the times, must have these journals. The number of 

periodicals and other serial publications received during the 

year 19o3-o4 was 944, an increase of 14 over the previous 

year. The following table shows the number and cost of the 

serial publications charged to each account and for each 

department. 

T A B L E  OF P E R I O D I C A L S  A N D  O T H E R  S E R I A L  P U B L I C A T I O N S  R E C E I V E D  D U R -  

ING T H E  X/EAR 19o3-o 4, C L A S S I F I E D  BY D E P A R T M E N T S  A N D  ~ I E T H O D  

O F  P A Y M E N T .  

LIBRARIES. 

Genera l  . . . . . . 43 I9 
Archi tec ture  . . . .  9 o 
Biology . . . . . .  5 
Geology . . . . . .  z ~ 2 
Chemistry, . . . . .  x5 * 38 
E n g i n e e r m $  . . . .  34 50 
Electr ical  E n g i n e e r i n g  . o x6 
H i s t o r y  a n d  Economics ,  56 38 
l~latlmmatics . . . .  -- 2 
.Mining . . . . . .  7 I2 
l~ iode rnLanguages  , . - -  I x2 
l~aval  Archtl~ecture . . 2 i " 
Physics . . . . . .  z5 ~ x5 
W a l k e r  M e m o r i a l  . . 9 
Marga re t  Cheney  R o o m ,  ~ - -  

| 

Tota l s .  2tz ! 244 
l 

I ~Number Rece ived .  

Accoun t .  

I } .~  - .  
! 

t4 i 25 xoi 
3 t  3~ I SZ 

~4 ~ 29 t 96~ 
65 ~ 6o t °09 

o I 61 34 
2 , 40 :t36 

- -  ~ z7 xq 
35 ~ 24 78 
-- t7 x9 t 

4 5 23 
23 22 75 

Dep t ,  
Account .  

lP.stimated Cos t .  

Per iodica l  
Account ,  

~xch. 

$53.9 z $28.oo 
38,32 6.oo 
31.94 38.00 
x8,5o 8.o~ 

x3x. '7 28.00 
I25.x5 13z.oo 
70.58 ~8,oo 
74,98 4,00 

4.10 
33 ,°7 7 °.00 

4,9t 
45,32 3.oo 
5o,66 46.00 

To ta l s .  

Subs .  ' 

t92 ! 3t7 q44 I ~6S2.6z ! $384.00 

$73.03 j Sz54,q5 
t48.55 I ~q2 9o 
224.61 294.55 

37.77 64.z7 
~62.96 322.x3 
244,45 499 .6o 

3r.xo x19.6~ 
x3o,x 4 2o0.12 
66,54 70.64 

~o6.64 2o9.7z 
75 x2 &~.o3 
x6,95 70.27 

xo3.57 200.23 

~I,42L46 ~2,4SS,o> 

There were added to the general catalogue during the year 
4,927 cards, making the total number of entries in the cata- 

logue 65,534. There were issued 1,o34 orders for new 
bboks and periodicals and 1,124 orders for binding. In five 
of the Libraries records were kept of the number of books 
borrowed, with the following results:  

~. Not i nc lud ing  E x p e r h n e n t  S ta t ion  r epo r t s .  
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General Library . . . . . . . .  . . . . . . . .  r,428 
I;k,]ogieal . . . . . . . . . . . . . . . . .  2 Io 

Chemical . . . . . . . . . . . . . . . . .  i ,844 
Engineering . . . . . . . . . . . . . . . .  1,346 
Mining . . . . . . . . . . . . . . . . . .  [,8o4 

Soon after the General Library was transferred, several 
years ago, to its present quarters, the experiment of keeping 
the room open in the evening was tried. There was no re- 
sponse on the part of the students, however, and after a 
month it was closed. Last  February, at the suggestion of 
Dean Burton, the experiment was tried again, and this time 
with nmch better results. Two students were appointed to 
act as At tendants  from five to seven o'clock and from seven 
to ten, respectively; and they have kept records of the num- 
ber of readers, which may be summarized as follows: 

Ik'U,MBER OF READERS IN THE GENERAL L I B R A R Y  DURING TIIE EVENINGS 

• F 72 DAYS FROM FEBRUARY 17 TO JUNE 3, 1904' 

H o u r s  5"7 7 - Io  

Average attendance . . . . . . . . . . . .  zo 9 
Minimum . . . . . . . . . . . . . . . .  4 o 
5Iaximum . . . . . . . . . . . . . . .  69 33 

Owing to the generosity of Dr. Charles G, Weld, we were 
able during the summer to enclose an alcove off the drawing- 
room for naval architecture, and into the new room have 
been moved 709 volumes and 65 pamphle ts ' f rom the Engi- 
neering Library, thus establishing a new departmental Li- 
brary of Naval Architecture. To these Dr. Weld has added 

a collection of books consisting of I73 volumes and 7 pam- 
phlets, many of them old and rare works of great value, which 
formerly belonged to the late Henry Bryant, Esq. This col- 
lection has not yet been regularly incorporated in the library, 
and therefore does not appear in the statistics of this report. 
Dr. Weld has also.given a number of new books to the Insti- 
tute for this department, including Holmes, "Practical Ship- 
building," and two copies of Walton, "Steel Ships." 

The donor of the Library for the \Valker Memorial has en- 
larged his gift this year by I46 volumes, and he has continued 
the subscription to 9 periodicals. Among other gifts, we 
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] ~ e c e ' w e d  from Harry F. Noyes 3 8 volumes of U,S. 
l i t  Consular Reports; from Mrs. Cheney for the Margaret 
[ii -i Cheney Room 7-  P°ems of Wordsworth; Van Dyke, "lAttle 
[ ~ s " ;  77~e Oz,//ooXv Scri&zers ~.[ag'a,~'iue, and the Li/c,'ary 
I11: D{fest ," fl'om_ M' G uggenheim' of Ven i ce - - a  work entitlecl 
I[!t!': "fiapaclo!)oli Pa}ace2' ; from the Swedenborg Publishing Co. 

thethe WorksWorks o[of 5wedSwedenborg, 2 5 volumes:, from the authors 
I~,~ Wells, "Advanced Course in Algebra" ;  Peabody, "Naval  
~}~;!{: Architecture" ; Bridge, "Inside History of the Carnegie Steel 

Company";  Carhart, "Physics for University Students." 

R. P. BIGELOW. 

THE SOCIETY OF ARTS: REPORT OF THE SECRETARY. 

To the PrcsideTet of t/tc 3~ssac/nlsctts htsfimtc ~f Tcc/z- 
uvlogy : 

Si~; On behalf of the Executive Committee I have the 
honor to present the annual report of the Socmty of Arts for 
the year May 22, ,9o3, to May 26, I9o4. 

Fifteen meetings have been held, usually on the second 
and fourth Thursday, s of each month from October to May, 
inclusive. The average attendance has been about one hun- 
dred and seventy-five, the largest being about four hundred, 
and the smallest forty-five. The general interest in the So- 

|},,, ciety which has been manifested during the past few years 
| ~  has been maintained. 
i~i~: The following papers have been presented before the 

*gE~i~ Soc i e ty : - -  ~ 
~ ii American Rapid Transit in the Light of European Experience, by 

~l i~ ~ Mr. John P. Fox. 
~ i Solar Evaporations: Their Development and Use in Water Engin- 
~[~!i ! eering by Captain William H. Jaques. 
B~) i l  Mosquitoes, and Suggestions for their Extermination, by Mr. William 

~,' ' 
H~i, Lvman Underwood. 
~ ! !  ~i One Field of Twentieth Century Science, by Professor Simon New- 
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The Influence of Food Preservations on Digestion, by Dr. Harvey 
W. Wiley of the U.S, Department of Agriculture. 

Steam Turbines, by Mr. Charles Garrison. 
The Use of Electricity in Metallurgy, by Professor Joseph W. Rich- 

ards of Lehigh Ua.iversity. 
The Chemical Work of the tLS. Geological Survey, by Dr. F. W. 

Clarke, Chief Chen}ist of the U. S, Geological Survey. 
The Action of Radium and Ultra Violet Light on Minerals and" 

Precious Stones, by Mr. George F. Kunz. 
The Preservative Treatment of Wood, by Dr. Samuel P. Sadtler. 
The Measurement of the Heat of the Stars, by Professor E. F. 

Nichols of Columbia University. 
The History and Work of the Smithsonian Institution, by Dr. Cyrus 

Adler, Librarian of the Smithsonian Institution. 
The Recent Conflagration in Baltimore, by Professor Charles L. 

Norton of the Institute. 
Coinage and the Precious Metals, by Mr. George E. Roberts, Di- 

rector of the U.S. Mint. 
Mechanical Flight, by Mr. J. Emery Harriman, Jr. 

During '~he year one life member and fourteen associate 
members have been elected to the Society. The total mem- 
bership at the end of the )'ear is three hundred and sixty-two. 

The 7"eclmolog'j, Quarterly has appeared regularly during 
the year under the editorship of Dr. R. P. Bigelow. In  
addition to the Proceedings of the Society twenty-two articles 
and several book reviews have been published. 

. At the forty-second annual meeting held on May i9, i9o4, 
the following-named gentlemen were elected officers of the 
Society for the year i9o4-o5 : 

Executive Committee. George W. Blodgett, Edmund H.  
14,ewins, Charles T. Main, James P. Munroe, and A. Lawrence 
Rotch. 

Secre tary . - -  Samuel C. Prescott. 

Board .of Publication. W . T .  Sedgwick, Dwight Porter, 
H. E. Clifford, Henry Fay, and R. P. Bigelow. 

Respectfully submitted, 

S A M U E L  C. P R E S C O T T ,  Secretary. 
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CHEMISTRY AND CHEMICAL ENGINEERING. 

HENRY P. TALBOT. Study Questions in Inorganic Chem- 
istry and Qualitative Chemical Analysis. Boston, t9o4. 

Thomas Todd. 
~VILLIAM H. ~VVALKER. A Laboratory Course in Indus- 

trial Chemistry. Tec/tnology _Reviezv, \Tol. VI., No. 2, 19o4. 
WILLIAM H. \\tALKER and L. M. Bo~RNE.--The Hydro- 

lytic Enzyme Contained in Castor-oil Seeds. Techlzology 
QuarterO,, \Tol. \VII., p. 284. 

AUGUSTUS H. GILL and S. A. FOSTEI< Contribution to 
our Knowledge of White Lead and of its Protecting Proper- 
ties. Technology Quarterly, Vol. XVII., p. 145. 

AI~GOSTOS H. G-ILL and S. N. MAsoN.-- The Detection 
of Mineral Oil in Distilled Grease Oleines. Join'hal of the 
America,~ C/mmical Society, Vol. XXVI., pp. 665-672. 

ELLEN I-I. RICI-I~I~I)S. First Lessons in Food and Diet. 

Whitcomb & Barrows, Boston, 19o4. 
ELLEN 1"1. ~R.IcI-IARDS and ISABEL F. HYAMS. Notes on 

Oscillaria Prolifica. Third Paper: Coloring Matters. Tcch- 
,wlogy Q,larterly, Vol. XVlI., p. 27 o. 

ELLEN H. I~ICHARDS and LILY M. KENDALL. Perma- 

nen t  Standards in Water Analysis. Te,:hnoZog3, Q~tartedy, 
Vol. XVlI . ,  p. 277. 

ELLEN H. RICHARDS and A. G. WOOD~:AN. Air, Water, 
and Food from a Sanitary Standpoint. Second Edition. 

John Wiley & Sons, New York, 19o4. 
ALI'nEUS G. WOODMAN. The Exact Estimation of At- 

mospheric Carbon Dioxide: A Brief Survey'. Technology 
Quarterly, Vol. XVlI., p. 258. 
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S. P. MULLIKEN. A Method for the Identification of 
Pure Organic Compounds by a Systematic Analytical Pro- 
cedure Based on Physical Properties and Chemical Reactions. 
Vol. I. Compounds of Order I. John Wiley & Sons, 
New York, i9o 4. 

GEORGE W. ROLI~E and CHARLES FIELD, 3d. Some 
Notes on Laurent Polariscope Readings. ffolfrna/ of Nu" 
A~;lcrican Chel~zical Socie01 , Vol. XXVI., p. 986. 

GEORC~E W. ROLVE and F. H. STO~ER. Observations 
on a Malt Glucose, known as "Midzu-ame," made in Japan 
from Rice and Millet. Bullefbz of the 2?~lssey hzstitzztiolz of 
~[a~,ard ( SK~,ersiO, , December, 1904. 

\VILL~aS~ T. H,LL.--Analytical Chemistry. Vol. II. 
Quantitative Analysis. Translated from the German of 
F. P. Treadwell. 

A. A. BLANCnARD. The Viscosity of Solutions in Re- 
lation to the Constitution of the Dissolved Substance. 
fo¢~rnal of the American Chemical Society, Vol. XXVI., p, 1315. 

A. A. BLA~'cI~A~D.~Ueber die Zersetzung des Ammoni- 
umnitrits. Zcitsc/zr~t fiirt~/oJsikalische Chemic. 

MILFS S. SIt~I~ILL and STANISLAUS SKOWRONSKI. A 
Study of the Mercury Sulphocyanate Complexes. fo¢lr1¢al of 
the A~Jle~@,zJz CheJMca! £ocieO~. 

Roy W. MOORE mad W. L o E m ~ D i e  Bedeutung des 
Kathodenmaterials ftir die elektrolytische Reduktion des 
Nitrobenzols. Zeigsc/zrift f ~ r  p/zysika/ische Chemic, Vol. 
XLVII., p. 4I 8. 

N~LSON E. TOUSLEY and M. GOMBERG.--Some Tri-p-to- 
lylmethane Derivatives. dmerica~ Chemical/ou~v~al, ~9o4. 

RESEARCH LABORATORY OF PHYSICAL CHEMISTRY. 

Selqa! CoJztributio~zs of the Laborato/y. 

No. I . - - A .  A. NoYEs and ~V. D. COOI.IDGE.--The Con- 
ductivity of Aqueous Solutions at High Temperatures. I. 
Description of the Apparatus. Results with Potassium and 



i 

,~ ~i ~ 

9 6 5fASSACHUSETTS INSTITUTE OF TECHNOLOGY. 

Sodium Chloride up to 3o6 °. ProcccdiJz~,~s of the American 
Academy of Arts and Sciences, Vol. XXXIX., pp. I63-219, 
I9O3. Zcilscltrifl far~&,sika/isc/tc Clecmz'e, Vol. XLVI., pp. 

323-378, 19o3. 
No. 2. H.M. GOODWlN and R~ HASKZI.L. The Electri- 

cal Conductivity of Very Dilute Hydrochloric and Nitric 
Acid Solutions. Procccdbzg's of tlte American Acadc170, of 
A, ts a,zd Sciences, Vol. XL., pp. 399-415, 19o4. P&,sica[ 
2geviezv, Vol. XIX., pp. 369-386, 19o4. 

No. 3. C . S .  Hr~DSON. The Hydration of Milk-sugar 
in Solution. Jo~lrna/ of tlte American Cllemica! Society, Vol. 
XXVI., pp. lO65-IO82, 19o4. 

No. 4. W . R .  "WH~TI~EV and J. C. BI.at,:z.--The Migra- 
tion of Colloids. jroztrnal of lhe American C/lemica! Society, 
Vol. XXVI., pp. 1339-1387, 19o4. 

No. 5. A . A .  N o v zs . - -A  System of Qualitative Analy- 
sis, including nearl'y all the Metallic Elements. Part II. 
Analysis of the Tungsten Group. Tec/lnology Q~tarlcrly, 
Vol. XVII., pp. 214-257, I9O4 • 

No. 6. A .A .  Novzs. The Properties of Salt Solutions 
in Relation to the Ionic Theory. Sciclzcc, VoI. XX., pp. 
577-587, i9o 4. Technology Ollalrel"!3', Vol. XVII., p. 293, 

19o4. 
Ot/zcr t)ltb/ications of the Research .~'taff. 

W. B6mTGZR.---IA3slichkeitsstudien an schwerl6slichen 
Stoffen. Zeitsc/zlif; fi?r p&,siA, alisc/~c dT/lcmic, Vol. XLVI., 

pp. 521-619, 19o3. 
C . A .  Kgat:s. The Electrical Conductivity of Solutions 

in Methyl Alcohol in the Neighborhood of their Critical 
7 - I Points. P&Jsica/ Rez, iezv, Vol. X\; I I . ,  pp. 4o-56 and 89- 

l 

lO3, 19o4. 

BIOLOGY. 

W. T. SED(;WlCK.~\¥hy Dirt is Dangerous. .fotlrnal 
of tl~e z~rassacl~ztsetts Associatio,~ of Iqoards of Health, Boston, 

May, 19o4. 
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W. T. SED(;wmK.--Why Dirty Milk is Dangerous. Join'- 
hal of tkc 3fassacknsetts Association of Boards of tfealt/4 
Boston, August, I9o4. 

W. T. St~I)c;wIcI< Chicago Drainage Canal Case. ]~cc- 
ord ~y Evidence, Sl~n'mc Uomq ~f tlw ()riled Stab,s, Stab' 
~f ~7[issonri vs. 77a" Sta~c of f//inois and g/ec ,ganitau' District 
~f Caiceg.o. Vol. III., pp. 2184--2417; 2758-2789. \7ol, 
VIII., pp. 7955-7974. Jefferson City, M(~., Tribune Publisl> 
ing Company, I9o4. 

W. T. Set~;wtcK.--Article on " Sanitary Science and 
Public Health." EnO,ck~peedkz Americana, V(~I. XIV. New 

York, 19o4. 
S. C. PaEsco't'r (with C.-E. A. \Vlxs[.ow).--Elements of 

Water Bacteriology, with Special Reference to Sanitary Water 
Analysis. New York, John Wiley & Sons, I9O4. pp. 
I62 -+- x. 8vo. 

S. C. P~ESC()TT.--A Note on Methods of Isolating Colon 
Bacilli. ,~cicncc, N.S., Vol. XVI., No. 408, pp. 671-672. 

S. C. PueSCOTT (with S. K. BAKFI<).---- On Some Cultural 
Relations and Antagonisms of Bacillus Coli and Itouston's 
Sewage Streptococci, with a Method for the Detection and 
Separation of these Micro-organisms in Polluted Waters. 
oYournal cf [~'ctious Diseases, VoI. I., No. I, pp. I93-21o. 
Xc?ort aft lhc American Pttblic Hca#h Association, Vol. 

XXIX., pp. 369-384. 
S. C. PR~sco'r 'r .--Report of Committee on Significance of 

Bacillus Coli in Water Supplies. Rc2o1! of t/tc American 
Public Mcall/z Association, Vol. XXI X., pp. 356-358. 

S. C. PI~escoTw.--The Effect of Radium Ray's on the Colon 
Bacillus, the Diphtheria Bacillus and Yeast. Scicncc; N.S,, 
Vol. XX., No. 5o3, PP. 246-248. 

S. C. Pi~esco'r'r.--Ptomaines m~d Ptomaine Poisoning. 
Good Hausc/eccl~i*ag, Vol. XXXIX.,  No. 4, October, 19o4, 

PP. 444-447. 
R. P. Bml~.Low. Articles on "Segmentation of the Body," 

"Segmentation of the Ovum," "Senility," "Sex," "Sperma- 
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tozoa," and "Variation " in the Reference Handbook of the 
3fedical Sciences (revised edition), Vols. VII. and VIII. New 
York, William Wood & Co., 19o4 . 

A. W. W~.YssE.--A Text-book of Synoptic Zo~51ogy. 
New York, Macmillan & Co., I9o 4. pp. 514-a t- xxv. 8vo. 

A. W. WEvssE. Notes on Animal Behavior. ScieJzce, 
N.S., XIX., 955, June, I9o4. 

A. W. WEVSSE. The Study of Morphology as an Adjunct 
to the Study of Medicine. ])'ostoMa, V., 13, July, I9o4. 

C.-E. A. WINSL0W (with S. C. Pr~ESC0TT). Elements of 
Water Bacteriology, with Special Reference to Sanitary 
~;Vater Analysis. New York, John Wiley & Sons, 19o4. pp. 
~62-t-x. 8vo. 

C.-E. A. WI~,'SL0W. The Engineer in Preventive Medi- 
cine. Public Works, Vol. II., No. I, November, I9O 3. 

C.-E. A. WINSLOW (with D. M. BEI.CIn~t0.--Changes in 
the Bacterial Flora of Sewage during Storage. ffourmTl of 
f~lfectiolts Diseases, Vol. I., No. I, January, I9o4. 

C.-E. A. WINsl.ow. The Occurrence of the Colon Bacil- 
lus on the Hands. ffoztrlza! of 2[cdical f~cscarch, Vo]. X., 
No. 3, December, I9O3. 

C.-E. A. WINSLOW.--The Sanitary Dangers of Certain 
Occupations. Jottrlza! of the Massachztsctts dssociatiolz of 
]~oards of Hea#h, Vol. XIV., No. 2, May, I9o4. 

C.-E. A. WINSLOW (with P. HANs,.','). Some Statistics 
of Garbage Disposal for the Larger American Cities in I9O2. 
America~z Public Health Associatio~¢ Rc~o/% Vol. XXIX., 

19o4. 
W. L-~-mxx UNDERWOOD. Mosquitoes and Suggestions 

for their Extermination. Published for the General Board of 
Health of Bermuda, January, 19o4. 

E. E. LOCttRIDGE. Chicago Drainage Canal Case. Rec- 
ol:d of ]~,idcnce, Supreme Cottrt of the (T1tited States, State of" 
~liisso~lri vs. The State of Illinois alzd the .%lKtary 2)istricl of 
Chicago. Vol. VIII:, pp. 7821-7955. Jefferson City, Mo., 
Tribune Publishing Company, I9o4. 
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MINING ENGINEERING AND METALLURGY. 

R. H. Rlcm~RDs.--Notes on Mining, third year, first term. 
264 pp. Published by the Institute. 

R. H. RICHArms.--Progress in Gold Milling during I9o3. 
Y'/tc .~[illeral Ymlytst~y, Vol. XII., p. 159. 

R. H. Rlcnalms. Review of the'IAterature on Ore-dress- 
ing in I9o3. The 3[ilwml ZJl&lstu,, Vol. XII., p. 397. 

R. H. RlCm~RDs.--Mining Education. E,~giyzee,'i~g am[ 
2,¢ini,~g/omwal, Vol. LXXVII., I9O4, p. 836. 

H. O. t-IoI'51ax. An Outline of the Metallurgy of Iron 
and Steel. 233 pp. Published by the Institute. 

H. O. Hov'.~1ax.--Recent hnprovements in Lead Smelting. 
T/ec .Yfiezcral fndustu,, Vot. XII., p. 239. 

H. O. HoFMaN.--The Decomposition and Formation of 
Zinc Sulphate by Heating and Roasting. Tmlzsactioyls of 
the Amcricm, [Jzstitmc of ~YfiMHg E1zgil~ecrs, Vol. XXXV., 

~9o5. 
If. O. HoI:~I.~.~" (with H. I., No~Tox). Roasting and 

Magnetic Separation of a Blende-Marcasite Concentrate. 
Tmllsactimzs ~f the Amcricalz [jzstit~tte ~f .Yfini74g E1egilaecrs, 
\7ol. XXXV., I9O5. 

H. O. HOFMaN (with M. G. M.~axvsox) . - -  The Effect of 
Silver on the Chlorination.and Bromination of Gold. 2"ra~zs- 
actions of t/le Americalz lj~slitjttc of 3~i,aiJ~ £'ng'ineers, Vol. 
XXXV., 19o5. 

H. O. I{ oi.-5iax.~ Effect of Fineness of Grain on the Fusi- 
bility of Clay. Discussion. 7>ansactio~.¢s of l/ee Amc~4ca~z 
f~lslfhtle ~" ~[inftl K E~¢gim'ers', Vol. XXXIV., p. 956, 

19o4. 
It. O. Hol~tax. Proceedings of the Chemical and Metal- 

lurgical Society of South Africa. Review. Tcc/e~w/ogy O~mr- 
ted V, Vol. XVII., p. I24, 19o4. 

H. O. Hol,5~a~. The Metals. Review. 2l'ech~wl%u, Ouar- 
tcr/y, Vol. X\YII., p. 2o4, I9O4. 
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R. W. LODGE. Notes on Assaying and Metallurgical 
Laboratory Experiments. 279 PP. New York, John Wiley 

& Sons, I9o4. 
C. E. LOCKE. The Sampling and Estimation of Ore in a 

Mine. Review. TcchJzo/ogy QmTrterly, Vol. XVII.,  19o4 . 

i i '  
2" 

MECHANICAL ENGINEERING. 

G. LaNZa . - -A  Brief Review of the Status of Testing in 
the United States. P~v,:,'cdb~gs of the Amcjican SocieOt fi~r 
Tt 'g lh l t~  r d].[LZ[Cl Z'I?'IS, 1904 .  

G. LANZa. Materials of Construction: Timber, _]:'Iv- 
ccediTzgs of the hztertzatiolza/ Colzgress of E1zfbzccring, r 904. 

G. LANZA.---Tests of Full-sized Beams and Columns of 
Re-enforced Concrete. Discussion. drourltal of thc Associa- 
tiolt of EugineeriHg Socie/ies, June, I9O4, p. 3 re. 

G. LANza.--Discussion of-Mr. Webster's Paper on Steel. 
Proceedings of t/zc [tzh'rnational Congress of ~YngiJtcerin&~, 
I9O4. 

P. SCnWA~II~ and A. L. MERRrLL. Treatise on Mechan- 

ism. New York, John Wiley & Sons, I9O4. 
E. F. MILLER. The Use of the Steam Engine Indicator 

for Other Work besides the Calculation of Horse-power. 

Crosby Steam Gage Company. 
S. H. WOODBRmC;E.--Air in Hospitals. A paper deliv- 

ered at the meeting of the National Association of Hospitals 

held in Atlantic City in Septer~aber, 1904 . 
C. W. BEI~RV. .Temperature Entropy Diagram. New 

York, John Wiley & Sons. 

GEOLOGY. 

T, A. JAGGAR, Jr. The Initial Stages of the Spine on 
Pel6e. America~l fozlrttal of Scietzce, Vol. XVII.,  p. 34, 

T904. 
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T. A. JAGGAR, J r . ~ T h e  Eruption of Pel@, July 9, 19o2. 
Popular Science 3[on#dy, January, p. 219, 19o4. 

T. A. JAt~(;AR, J r . - -The  Eruption of Mont Pel~e, 185I. 
Americau Aratura[ist, Vol. XXXVII., No. 445, P- 5 I. 

T. A. J2~(;GA% Jr.--Economic Resources of the Northern 
Black Hills. Professional Papers, No. 26, U.S. (}. S., Irving, 
Emmons, and Jaggar. Chapter on "General Geology." 

~vV. O. CR0SI~'. Memoir of Alpheus Ityatt. ]~nlletin of 
t/w Gcolog'k'al ,~ocicO, of America, Vol. XIV., pp. 504-514. 

W. O. C~osI~¥. The Structure and Composition of the 
Delta Plains formed during the Clinton Stage in the Glacial 
I.ake of the Nashua VMley (concluded~. 7?clznologv @mr- 
h'rly, VoI. XVII., pp. 37-75. 

W. O. CaosB¥.--Geology of the Weston Aqueduct of the 
Metropolitan Water Works in Southboro, Framingham, Way- 
land, and Weston, Mass. Y)'ckno/~,~,y @mrler/y, Vol. XVII., 
pp. i o i - i  i6. 

W. O. CI:osl~v.--A Descriptive Catalogud of the Building 
Stones of Boston and Vicinity (to be continued). With G. F. 
Loughlin. Tcchuolo%Lr O uarter/y, Vol. XVII., pp. I65-I85. 

PHYSICS. 

C. R. CROSS. Article "Telephone." Encyck,fiwdia t~rit- 
annica, Vol. XXXIII.  

H. M. Gooi)wix.ZNotes on Physical Laboratory Ex- 
periments. Heat. Second edition. Printed by the Insti- 

tute. 
H. M. Gool)wlx. The Electrochemical Laboratory of the 

Institute of Technolog T. Electroc/temi:al IndustJT, Vol. II., 
p. 264, I9o4. (See also Publications of Research Laboratory 
of Physical Chemistry). 

C. L. NORTON. The Conflagration in Baltimore. Tec/z- 
uology Quartcrlj,, Vol. XVII., No. 2, .June, 19o4. 

C. L. NORTON (with EI)WAR:) A'rKIxSOX). Fire Protec- 
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~ ' tion of Theatres. Report No. 14, Insurance Engineering 
' Experiment Station. 
i,i~ C . L .  NORTON (with EDWARD ATKINSON). Bog Fuel. 

Report No. 15, Insurance Engineering Experiment Station, 

i' I " N°venlber' I9°4" MauRId~ DEK. TI~OS~SON, Jr. Studies on the Siemens 
Process of \~rinning Copper. Electroc/lcmica! fndusl~y, Vol. 

; II., p. 225, 19o4. 

~i CIVIL ENGINEERING. 

: GEORGE F. SWAIN. Reports to the Massachusetts Board 
i!~ of Railroad Commissioners on Railroad and Street Raihvay 
:: Bridges in Massachusetts. (Annual Report of the Board, 

Jahuary, 19o4. ) 
iil C. FRANK ALLEN.--The Outlook for Engineering Educa- 

tion (Presidential address at meeting of Society for the Pro- 
:'~i motion of Engineering Education). 
i:~ ALFRED E. BurcroN The Duties of the Dean of the 

Faculty at the Massachusetts Institute of Technology (Paper 
:" read before the Society for Promotion of Education in Chicago). 

! NAVAL ARCHITECTURE.  

;': C .H .  PEABODY. Naval Architecture. New York, John 
i~ Wiley & Sons, 19o4 
;' W. HOVGAARD. Water-tight Subdivision of War-ships. 
.~: A paper presented to the Society of Naval Architecture and 
,~.. Marine Engineers. Published by the Society from 12 'West 

i ,, 3 I St Street, New ¥ork, N.Y. 
:' W . S .  LELAND.--Displacement and Stability Calculation. 

~'~ ! A paper presented to the Society of Naval Architecture and ,- 
i Marine Engineers. Published by the Society from I2 West . 
~!i 3 Ist Street, New York, N.~. 
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MATHEMATICS. 

C. M. MAsoa.--On Green's Theo.rem and Green's 
Functions for Certain Systems of Differential Equations, 
Transactions of the Americau ~fa#wmatical Socie0,. 

C. M. MASON.--Zur Theorie der Randwertau[gaben. 

~[athematisc/ze Amm/elz, 

ELECTRICAL ENGINEERING. 

H. E. CLIFFORD.-- The Augustus Lowell Laboratories of 
El~ctrical Engineering. Techno/og'y Re.view, Vol. VI., p. I. 
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T H E  C O R P S  O F  I N S T R U C T O R S .  

The Catalogue t~f this year shows the number of instructors 

of all grades to be 188, inclusive of those concerned with the 

mechanic arts, but exclusive of those who are announced as 

lecturers for the year only. The addition of these raises the 

total to 22I. "i-his year's Catalogue will show a decrease of 

eight in the numbei of lecturers and some changes in the 

grades of professors and instructors. Without counting 

lecturers, the number of instructors to that of students bears 

the proportion of one to eight and three-tenths. The follow- 

ing table shows the distribution among the several classes of 

instructors, in comparison with last y e a r ' - -  

J 9 o 3 - o 4 .  

Professors . . . . . . . . . . . . . . . .  3 ° 
Associate Professors . . . . . . . . . . . .  ~ 4 
Assistant Professors . . . . . . . . . . . .  z5 

Instructors . . . . . . . . . . . . . . . .  66 
Assistants . . . . . . . . . . . . . . . .  51 

Lecturers  . . . . . . . . . . . . . . . .  4 

Total . . . . . . . . . . . . . . . .  

I q o 4 - o s  

28 
18 
19 

69 65 
67 
56 

I t7 Iz3 
4 ~ 33 33 

. _  

-~7 2-',t 

S T U D E N T S  A N D  G R A D U A T E S .  

The registration of this year, as shown by the Catalogue, 

amounts to 1,56I. The following table shows the registra- 

tion of successive years from the foundation of the Insti- 

tute : m  
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Year. No. of Students. 

t 8 6 5 - 6 6  . . . . . . . .  72 
1866--67 . . . . . . . .  137 
1 8 6 7 - 6 8  . . . . . . . .  167 
1 8 6 8 - 6 9  . . . . . . . .  ~72 
1 8 6 9 - 7 o  . . . . . . . .  206  
~ 8 7 o - 7 I  , . . . . . . .  224 
1 8 7 1 - 7 2  . . . . . . . .  26~ 
t 8 7 2 - 7 3  . . . . . . . .  348  
) 8 7 3 - 7 4  . . . . . . . .  276  
~ 8 7 4 - 7 5  . . . . . . . .  248 
~ 8 7 5 - 7 6  . . . . . . . .  255 
~ $ 7 6 - 7 7  . . . . . . . .  2 ) 5  
t 8 7 7 - 7 8  . . . . . . . .  ~94 
~ 8 7 8 - 7 9  . . . . . . . .  t 8 8  
1 8 7 9 - 8 o  . . . . . . . .  2o3 
~88o-8~  . . . . . . . .  2 5 3  

Year. No, o! Students. 

1 8 8 5 - 8 6  . . . . . . . .  6 0 9  
1 8 8 6 - 8 7  . . . . . . . .  637 
t 8 8 7 - 8 8  . . . . . . . .  720 
1 8 8 8 - 8 9  . . . .  : • • • 827 
1 8 8 9 - 9  o . . . . . . . .  9o  9 

1 8 9 ° - 9 t  . . . . . . . .  937 
1 8 9 s - 9 2  . . . . . . . .  I , o t l  
t 8 9 2 - 9 3  . . . . . . . .  1 ,o6o  

1 8 9 3 - 9 4  . . . . . . . .  1,157 
1 8 9 4 - 9 5  . . . . . . . .  ~,x83 
1 8 9 5 - 9 6  . . . . . . . .  1.187 
I 8 9 6 - 9 7  . . . . . . . .  I , t 9 8  
1 8 9 7 - 9 8  . . . . . . . .  t . I 9 8  
1 8 9 8 - 9 9  . . . . . . . .  l ,  i 7 
1 8 9 9 - 1 9 o o  . . . . . . .  1.~78 
! 9 o o - 1 9 o i  f , 2 7 7  

1 8 8 1 - 8 2  . . . . . . . .  302 1 9 o I - ~ 9 o 2  . . . . . . .  1.4w 5 
1 8 8 2 - 8 3  . . . . .  . 368  : i 9 o 2 - I 9 o  3 . . . . . . .  1 ,6o8 
1 8 8 3 - 8 4  . . . . . . .  443 1 9 o 3 - 1 9 ° 4  . . . . . . . .  1,528 
~ 8 8 4 - 8 5  . . . . . . . .  579 1 9 0 4 - 1 9 0 5  . . . . . . .  E'561 

STUDENTS BY CLASSES. 

The aggn'egate number of students for 19o4-o 5 is divided 
among the several classes, as follows' 

F e l l o w s  . . . . . . . . .  " . . . . . . . .  x I 
G r a d u a t e  s t u d e n t s ,  c a n d i d a t e s  f o r  a d v a n c e d  d e g r e e s  21 
R e g u l a r  s t u d e n t s ,  F o u r t h  Y e a r  . . . . . . . . . .  228  

. . . .  T h i r d  " . . . . . . . . . .  26z 

. . . .  S e c o n d  . . . . . . . . . . . .  w 9 2  

. . . . .  F i r s t  " . . . . . . . . . .  298 
S p e c i a l  s t u d e n t s  . . . . . . . . . . . . . . .  55 ° 

T o t a l  . . . . . . . . . . . . . . . .  i ,56 I 

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

C LASS. Regular, Special. Total, 

F e l l o w s  a n d  G r a d u a t e s  o f  t h e  M . I . T .  
F o u r t h  Y e a r  . . . . . . . . . .  
T h i r d  Y e a r  . . . . . . . . .  
S e c o n d  Y e a r  . . . . . . . . .  
F i r s t  Y e a r  . . . . . . . . .  

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

32 
228 
2 6 t  

~92 
298 

! ~ 0 1  ! " 

! 1 5  
164 
~69 
102 

550 

3 2 

343  
425  
3 6 t  
400  

t , 5 6 1  
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T H E  ~COURSES OF INSTRUCTION.  

The following table presents the number of the regular 
students in the second, third, and fourth years, by c o u r s e s ' ~  

1 

Y E A R ,  

4th Year Class 
3 d . . . .  
2d " " 

Total . . . .  

I i " 

49 t 35t ~7 

t4o~t 5 8 77 

< 

I 0  
t6 
t5 

4 t 

t ' i 

7!- 1,o 
'51 3 8 ] ; I - : "  6i ' :23 
~2i 3~' 7 I - !~o , I 6_ 

22S 
26t 
t92 

68t 

The following table shows the figures of the total line in 
the goregoing table, in comparison with the corresponding 
figures for the next ten preceding y e a r s ' - -  

~ ~1"~ 

~ / i  ~ I~/ 

81 °: ~894 . . . . .  8 ~ ~! 
895 . . . . .  88 t 81 

~896 99 ~7' 
~897 to9 :~9 ~ 
898 93 ~o8 
~8oo ..... 99 ~'31 
t9oo ~9 t27 i 
19oi . . . . .  10~ t29i 
t9o2 . . . . .  I2~j t33 
~9o3 . . . . .  132 I6l! 
9o4 . . . . .  ~ 4c ~ 581 

• ~ . g 
~ w ! - ~ ' ~ l  . -~'~ 

~" ~ / "~ I - ~  " "  .t~ ~ O . = ~  

9 148i5o 5 9 '9 3. ~ 
5 67i591 ~6] 7 [ ~ 4 1 2 .  ~ 

165 66/to61 7 I l t t ~ t 1 3 4  
8 t7~ 6o/ 9oI 8 I 9 m / 3 6  
2 1641641 94! 6 / 8 ~2138 
,o 53 5 ~ ~4! ~ / 7 ~ 1 3  ° 
'9 153!5o1 87/ 6 /  4 '  8 / 3 4  
'6 "4c135/ 961 6 [~3 9 t 3  ° 
~3 142158|~'8[ 2 i2o 9 [ 3  ° 
~t !52 ~55 | t26 |  4 i23 o127 

I3 

t4 
t7 
t4 
~2 
~4 
2 2  

20 i556 
22 !575' 
25 573* 
26 578 
33 574 
38 575* 
38 t582 
39 i 59 ° 
65 I7o3 
72 1765 
49 ~68 t 

[ 

The following table shows, by classes and by courses, the 
number of regular students who have registered themselves 
as electing to distribute the; required studies and exercises 

over the period of five years : - -  
D e d u c t i u g  t h o s e  c o u n t e d  t ~ i c e .  

i - -  [ I 
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t s t  . . i 4 

3d , . 
4 t h .  , 
5th . , . .  

CouRse.. 

I. l lI.~ I l l .  IV. V ]VI,~ VII. V I I I . I I X ] X  ' Xl .  X I. XII I .  

~ ~ - - !  . . . .  

2 3 - " - ' -  "~ i - - - ~ -  - 

3 1 3  - 1 ~ i - , i  - - t - ~ -  - 

, 1 3 ,  - 1 - I  - ~ -  - i  - t - ! - i  , 

1 --+ '--i------I I ] 
I t i : ~ t 1 1 ' i  

The following is the number of students, either regular or 
special, pursuing certain leading branches of study, in each of 
the four y e a r s - - -  

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  . . . . . .  
P h y s i c s .  
G e r m a n  . . . . .  

M e c h a n i c  Ar ts  

First 
Year. 

4tO 
4O7 
374 
~-56 

174 

Second Third ! Fourth 
Year. [ Year. [ Ye~,r. 

34 t  236 
94 i l l  

282_ 8~  

356 4o7 
1o3 I !  3 
145 81 

3 
1 o 4  

7 

117 

T o t a l ,  

99 ° 
7~6 
67 _~ 
34z 
880 
392 
34r 

The total registration in the Sumner School was 233 stu- 
dents as compared with 258 in i9o3:  the registration in the 
various subjects is shown, in the following t a b l e : -  

Mathematics. ,9o4. 

Ana ly t i c  G e o m e t r y  . . . . . . . . . . .  28 

I n t e g r a l  C a l c u l u s  . . . . . . . . . . . .  12 

App l i ed  Mechan i c s  . . . . . . . . . . . . .  22 

Mechan i ca l  D r a w i n g  a n d  Desc r i p t i ve  G e o m e t r y  . . . 23 

Mechan i c  A r t s  ( S h o p w o r k ) .  

F o r g i n g  . . . . . . . . . . . . . . .  ,6  
C h i p p i n g  a n d  Fi l ing  . . . . . . . . . . .  l~. 

M a c h i n e - T o o l  W o r k  . . . . . . . . . . .  3 i 
W o o d  W o r k  ( t2o ,  x22, i+.3) . . . . . . . .  8 
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Modern Languages. 
French . . . . . . . . . . . . . . . .  i 5 
German . . . . . . . . . . . . . . .  io 

Chemistry. 

Inorganic and Analytical Chemistry (55o, 55 I, 55 z, 

558 , 559) . . . . . . . . . . . . . .  39 
Air, Water, and Food Analysis . . . . . . .  6 
Organic Chemistry (596, 598) . . . . . . . . .  9 

Physics. 
Mechanics, Light, and Electricity . . . . . . .  4o 
Hea t  . . . . . . . . . . . . . . . .  6 

Jehysical Laboratory . . . . . . . . . . .  7 

Civil Engineering. 
Surveying . . . . . . . . . . . . . .  5 

"Mechanical Engineering. 
Mechanism . . . . . . . . . . . . . .  , 2  

NOrE ~umbers i,nmediately following certain subjects refer to the suhject numbers used 
in the current Catalogue. 
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R E S I D E N C E  O F  S T U D E N T S .  

S T A T E S .  

I: + 
It, ms + 

++..+ +~ 

A l a b a m a  . . . . . .  

C a l i f o r n i a  " ' " ~ ' I  3 4 
Colorado . . , ~ 6, 2) - 

C o n n e c t i c u t .  . . ' i 71 6:  5 ' 3  
D e l a w a r e  . , . - ~ . , ,  - +  - 

D i s t .  o f  C o l u m b i a ,  3 ~! 4: -2.] 2 

I+ +l '+ ++ +< 8+ 
. I  

i .+++ ~ T e x a s  . . . .  - it t :  3 
~oi .S~ ~b U t a h  . . . . .  - - - 

9 '+ 7~ ~6 V e r m o n t  . . . ! 3 
,32, t 6  48  V i r g i n i a  • ' • - I 3 

2 + - i  2 W a s h i n g t o n  . , - t  ' 
t~-~ 5~ ~7 W i s c o n s i n  . , . ~ 2! 6 t 

F l o r i d a  . . . .  
G e o r g i a  . . . .  
H a w a i i  
I l l i n o i s  . . . .  +. 
I n d i a n a  . . . .  

I o w a  . . . . .  - 

K a n s a s  . . . .  
K e n t u c k y  . , , - 
L o u i s i a n a  
M a i n e  . . . .  - 
M a r y l a n d  . . , ~ - 
M a s s a c h u s e t t s  ~3 ~ t 4 9 1 ~ z z t z ~ 5  
mchig.n . . . . .  .i .I ' 
M i n n e s o t a  - - 

M i s s i s s i p p i  . . . . . .  ! I ! 3 - 
M i m s o u r t  . . . .  5 
M o n t a n a  . . . . .  - 2 
N e b r a s k a  . . . - t i t 
N e w  H a m p s h i r e  , r 7~ 31 6 
N e w  J e r s e y .  . , 4 ~ ~t 2 
N e w  M e x i c o  , . 
~ew York . . . 2 '_~i '_'{ ~ 
N o r t h  C a r o l i n a  
North D a k o t a  - ' ,  - I  
O h i o  . . . . .  3 8i  4I - 
O r e g o n  . . . .  3!  - '  - 
P e n n s y l v a n i a  . . ~ 71 ~2) 6 
P h i l i p p i n e  I s l a n d s ,  - . . . . .  
P o r t o  R i c o  . . . .  

!i ;i S o u t h  D a k o t a  . . - - i  -1 
T e n n e s s e e  . . , " , , - 

+ i 

i l  - tl 

,: z i - 

s*-+I 3 

:i -++,  -+ , 

+I ++;, 3~ 4 

2 ,  2 i 4 
a + 5 1  ~) F o r e i g n ,  

- ~  I I  ~ C o u n t r i e s ,  

2 o  23 i 43 A r m e n i a  
7 3i t o  " " • A u s t r a l i a  . 
5;  4~ q B r a z i l  " - 

5 3 ~ C e n t r a l  A m e r i c a  . 
C h i l i  . . . .  - 

4 S C h i n a  . . . . .  20  6 2 6  
its 6 t S  C u b a  . . . .  

5 3 t 2 5 8 8 8 9  D e n m a r k  . . . - 
E c u a d o r  

4 s 9 England i ~ i - 
2 9 tit F r a n c e  . . . .  
3 .  : 4 I n d i a  . . 

t t  t 4  25 J a m a i c a .  . ~ i 
2 3 5 J a p a n  . . . .  - 

.,~ 2 5 
• ~ 36  K o r e a  . . . .  - 

M a l t a ,  I s l a n d  o f .  
16 M e x i c o  . . . .  

2 8 " 
50 3 94  

1 l 

I It 

24 14 35 
3 8 

31 25 5 6  
- 4 4 
~ 2 + 

t 6 t 9 

I l 

N e w  B r u n s w i c k  . 
N o v a  S c o t i a  . . 
O n t a r i o  . . . . .  - 

Q u e b e c  . . . .  - 
S c o t l a n d  
S w e d e n  . . . .  - 
S y r i a  
" l ' r a n s v a a l  i ~ i - 

T u r k e y  . . . 

T o t a l  • • . 32  

I 
- - |  

, !  _! 

:i :i 
2 - --{ 

- - - +  

- - +  i + 

2 I -+ 

' ~+ -+ 

- i - i  
- I  - t  

! - . _ 2  

?, 5~ 7 

2 2 8 : 2 6 , 1 t q z i z q ~  
2 t 

5! ~3 

3 2 5 
4, 4 

• ! 2 

I -+:' ; 2 1 4  

++ I I 

,+ 2 3 
I I i  I 

I' 
- t  t z 

, ~ !  , ,I t 

- i , +  , r! t 

;! !i ' 
t i t 

, 2~ a;  4 

- t  
2 2 

3+ t 4 
2 3 !  2 5 

- ~  2 ~ 2 

t I !  ! 2 

- '  ! 

- ~  I !  ! 

I~ l '  Z 

,7o+i,+.o ,,56, 

Forty states of the Union and two territories, besides the 
District of Columbia, Porto Rico and the Philippine Islands, 
are represented on our list of students. Of the total number 
of 1,56r , 889 are from Massachusetts, or 58 per cent. of the 
whole; I34 are from other New England states;  478 are 
from outside New England. Of these 60 are from foreign 
countries. 

A table showing the number of students in each year, 
f r o m  1 8 9 8 ,  c o m i n g  f r o m  e a c h  s t a t e  o r  t e r r i t o r y ,  a n d  f r o m  
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each foreign country, may be not without interest and 

struction : 

in- 

I I 1 " ' "  " " " " 
A l a b a m a  . . . . .  / - I  ' i  2 t I i  , W e s t  V i r g i n i a  . . ,~ ,$ v - i  " 
A r k a n s a s  . . . .  J - |  - t  t .~, It  xl - W i s c o n s i n  . . . I 7' 8f I i :  I t ;  13 I4 
C a l i f o r n i a  . . . .  I , t |  9[ lo l  9f t5] '91 ,8! W y o m i n g  . . . - - i  - '  - '  ' - " 
C o l o r a d o  . . . .  [ 8] 7[ 81 6] t o  I xt:  16~ } ! , ] i 
C o n n e c t i c u t  . • • I 26~ 29 |  35', 421 43[ 441 48{ ' ~ { i 

3 2 ~ t D e l a w a r e  . . . .  ] 3[ 4} 4! 31 4] ! ~ ' ' 
D i s t .  o f C o l u m b i a  . / 81 7 t3~ t41 I7! t5  ~ ~ : ~7] t ! , ! I 
Florida ' ' /  -i t[ t~ t[ 21 " 4 
Georgia . . . .  I 41 3 3 4t 61 4 1 6 ~  Foreign Countries. ~ ' -i I1 ! 
H a w a i i a n  I s l a n d s  . z - x - ,  - /  

I l l i n o i s  . . t St 36 39 441 491 44 4 3  A u s t r a l i a  . . . .  - - i  - '  - !  2 $i 
I n d i a n a  . . . .  I 3 5I 71 i t  t4/ 6 t o  A u s t r i a  . . . .  - - -~ t~ - - i  = 
I o w a  . . . .  ~ 71 6! to]  8 8 / 6 9 B e r m u d a  . . . .  - i  - !  ~ 2 t ~ - 
K a n s a s  . . . .  i 2 i - - I I I  i! t 4 B r a z i l  . . . . .  - i  - ;  - i  4; 5 3'  3 
K e n t U c k y  . . . .  i I o  i 4! 5[ 91 tx 9I 8 C a p e  B r e t o n  t - -~ -~ - -~ - 
L o u i s i a n a  . . . . .  1, l', 2 |  t 2 21 5 C e n t r a l  A m e r i c a  ~. - I  -:~ _1, _ _ -~ t 
M a i n e  . i t q  ~ 251 ~2[ 3o I 35 34 26 C h i l i  . . . .  . - - - i  t :  t t l  .t 
M a r y l a n d .  • ' 8 8 ~ 131 t5~ 27 25~r 18 C h i n a  . . . . .  - - i  - x: x 2~ o 
M a s s a c h u s e t t s  . • 719 '73 ! 77 ff ~371935 869 889 C u b a  . . . . .  t - ;  -~ t!  2 3i 4 
M i c h i g a n  t o  ~ 8 t2  t o  9 ~ 9 D e n m a r k  . . . l I t I i: t t t 
M i n n e s o t a  . . . ~ i  ~o 71 to!  ~o o t ~ D u ~ c h G u i a n a .  . [ t '  ~ - - - -~ - 
M i s s i s s i p p i  -1 -" - - i  - 4~ 4 E c u a d o r  . . . .  I - - i  - . . . .  

" ' . .- ~ ~at ~ t 20 2£, 25 E n g l a n d  . . . .  ~ 41 t .  3 ~ 3 3 4 4 ~ i s s o u r t  . . . .  ~,,: ~ ~ 9 i 
M o n t a n a  . . . .  2; 3I 5[ 4~ 3 2~ 5 F r a n c e  . . . .  : t! z, 4 t - - t 
N e b r a s k a  . . . .  t i 3~ 41 3! 5 4 5 G e r m a n y .  , t~ i! 2~ 3 ~ ~ 2 - 
N e v a d a  . . . . .  i x~ - ~ J - i -  - ; -  I n d i a  . . . . . .  - - i  - !  . . . . .  t 
N e w  H a m p s h i r e  . 25 29 2o 3t !  34 ~3 36 I r e l a n d  . . . .  - - !  - i  - '  t ~ - 
N e w  J e r s e y  • t3 t2 8 6 8[ ~3 ~, 16 J a m a i c a  . . - t~ ~'. t '  - - t 

T • " -~ i N e w  M e x i c o  • . - I  - /  - I  ~ ~i 2 J a p a n  . t 2 '  2 2! t ~ t 
N e w  Y o r k  . . . 681 6 ] !  68/ 79~ q6 to4 94 K o r e  . . . . . .  ', - -1 - i  - i  - !  - 
N o r t h  C a r o l i n a .  . 2~ 2'  21 6 f 6 7 ~ M a l t a ,  I s l a n d  o f .  ! - - i  - i  - f  - '  ~ 
N o r t h  D a k o t a  . . - i - i - 1  -~ t l  at , M a n i t o b a  . . .  ; - - [  -~ - !  ~ ~ - 

OregonOhi° . . . . .  . . . .  23,3, 27~'2 27l,] z7~2, 4314 35i l 35! ~ i i ~ C ~ r : o ~ i ? :  ;icl~ : ! ~ :1 ! ~i ' i  'i i 
P e n n s y l v a n i a  • • 34 33 i 37! 36r 44 " [ S " . . "2. - x t 2'~ a 5 
P h i l i p p i n e  I s l a n d s .  -~ - - I  - :  - I  - ~ O n t a r i o  . . . .  - -~ - ~ 
Porto R i c o  . . . .  ! -~ - t i ~ 21 ~ [ Quebec . . . . .  31 4 21 - i 2 

R h o d e  I s l a n d  . . 23 ~ 32! 351 38~ 4 c] 281 zt I R u s s i a  . . . - ~ : ~ - - " 
S o u t h  C a r o l i n a .  . t! ~l t l  21 ~1 - I  -' I S c o t l a n d  . . . .  ; - " /  - -  --~ ~ r I 
S o u t h  D a k o t a  _ , !  t l  z ~ ~1 3t : I S w e d e n  . . - :  - !  - - !  - :  - t 
T e n n e s s e e  . . • 3: 4~ 6/ 41 ."l 5t : S y r i a  . . . . .  : - - [  - -1 -"  t z 
Texas  . . . . .  t', 2 4/ 7~ ~| t ~  ~: I T ' r a n s v a a l  . . . '  - - I  - - i  - i  - t 
U t a h  . . . . .  5! 6! 7] 7i :1 3I : T u r k e y  . . . .  ' 3 3 31 t!  41 - 2 
V e r m o n t  . . . t - ;  ta~ t5 |  t5  t : l  t t t  I . . . . . . . . . . . . . . . .  i . . . . .  I ~ - - - ' ~  ; . . . . . .  

. • • ~ 2 ~ : ' ~ ' ~ t ,  i 

W a s h i n g t o n .  , . 7 4 ~ 21 4 2[ ! . [ , I '  ] ' ~ ! ' 

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

It has been said that 58 per cent. of our students are from, 
Massachusetts. All the counties of the State except Nantucket 
send students to the Institute. One hundred and forty-six 
cities and towns are on the lists. The first column of the 
following table shows the number of cities and towns ill each 
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county sending pupils : the second column gives the aggregate 
number from each county. It appears that Middlesex sends 
two hundred and seventy-four and Suffolk two hundred and 
fifty-five pupils; Essex comes third, with one hundred and 
twenty-six; Norfolk, fourth, with eighty-one. 

COU~IT'~'. 

B a r n s t a b l e  . . . .  
B e r k s h i r e  . . . .  
B r i s t o l  . . . . .  
D u k e s  . . . . .  
E s s e x  . . . . .  
F r a n k l i n  . . . .  
l t a m p d e n  . . . .  

1 
No. of ! No.  of 

Towns, I Students. 

, [ - V  
13 

t I 
26 128 

4 ~ 6 

5 I 9  t 

i , |  

C o u x r v .  

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

I 
N o .  of ~ N o .  of 

Towns ,  I Students.  

T o t a l  

34  :, 274  
~8 8 t  
t 6  ~ 27 

4 I 255 
t 5  35 

t 4 6  889  

The following is a list of the towns, forty-two in number, 
which send five or more students to the Insti tute:  

Boston 
N e w t o n  . . . .  
C a m b r i d g e .  , . 
M a l d e n .  : . ". 
S o m e r v i l l e .  . . 
B r o o k l i n e  . 
L o w e l l  . . . .  
W a l t h a m  
L a w r e n c e  , 
N e w b u r y p o r t  . 
F r a m i n g h a m  . 
L y n n  
S a l e m  . . . .  
M e l r o s e  . . . .  

239  

29  
26  

25 il 
19 ~, 
z 9  
,9 i! 
I 7  b 
~6 d 

13 iI 
J3  ~i 

i 2  ii 

N e w  B e d f o r d  . 
T a u n t o n  , 
H y d e  P a r k  
H a v e r h i l l  
W a k e f i e l d  
B e v e r l y  . 
M e d f o r d  
S p r i n g f i e l d  
C h e l s e a  . 
Q u i n c y  . 
B e l m o n t  . 
F i t c h b u r g  
G l o u c e s t e r  
M i l f o r d  

I z  P e a b o d y  . . 
I2  ! W i n c h e s t e r  
t t  i A n d o v e r  . 
~o ! A r l i n g t o n  
i o  ~ M i l t o n  

i Wobu,n 
B r o c k t o n  

9 ~ C a n t o n  . 
8 H o l y o k e  
8 M a r l b o r o  
7 :~ ~P i t t s f i e ld .  
7 R e v e r e  . 
7 W e y m o u t h  
7 W o r c e s t e r  

1 
7 
6 
6 16 6 

5 
5 
5 
5 
5 
5 
5 
5 

The following table exhibits for ten years 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 whose names appear 
first upon the Catalogue of the year to which the statement 
relates. 



I I2  MASSACHUSETTS INSTITUTE OF TECHNOLOGY.  

Y E A R .  
Total No. 

of 
Students. 

1893-94 
I894-95 
1895-96 
1896-97 
I897-98 
1898-99 
1899-!9oo 
i9oo-I9Ol 
~9oI-I9O2 
I9o2-I9o3 
19o3-I9o4 
19o4-I9o5 

1,157 
1,183 
| , I 8 7  
I,|98 
I, |98 
1,171 
1,178 
1,277 
1,415 
1,6o8 
1,528 
1,561 

(2) (S) I Of t e in 
No, of Students No. of New 'co lumn  (3) the 
in the catalogue Students en- '  following num- 
of the previous tering before bet are regu- 
year who remain issue of tara- lar First-year 
in the hxstitute, logue. Students. 

7ot  
768 
778 
758 
757 
769 
764 
789 
844 
949 

I ,o42 
986 

456 3o1 
4I 5 271 
409 266 
440 263 
44 t 277 
402 278 
4x4 275 
488 i 312 
571 396 
659 432 
486 249 
575 295 

(s) 
lNo. of New 
Students not 

[ of the regular 
I First - year 

Class. 

155 
144 
|43 
177 
|64 
124 
139 
176 
I75 
226 
237 
28o 

A G E S  O F  S T U D E N T S .  

T h e  n e x t  t a b l e  e x h i b i t s  t h e  a g e s  of o u r  s t u d e n t s  u p o n  en-  

t r a n c e ,  a f t e r  t a k i n g  o u t  f ive w h o  a r e  r e p e a t i n g  t h e  f i rs t  ) ,ear ,  

a n d  n i n e  p e r s o n s  of  u n u s u a l  a g e s .  T h e s e  d e d u c t i o n s  l e a v e  

t w o  h u n d r e d  a n d  e i g h t y - f o u r  as  t h e  n u m b e r  of  s t u d e n t s  w h o s e  

a g e s  h a v e  b e e n  m a d e  t h e  s u b j e c t  of c o m p u t a t i o n .  

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

16 to 16~ years . . . . . .  
t6½ to 17 " 
I7 to 17½ " • . . . . . .  
1 7 { t o 1 8  " • . . . . .  
18 t o t 8 {  " . . . . . .  
1 8 { . t o I 9  " ' . . . . .  
t 9 t o l9½ " • . . . . .  
19½to2o " • . . . . .  
20 to  20½ " . . . . . .  
2o~r to 21 " . . . .  
21  t O  2 2  " . . . . . .  

[ 

t9o3-1Qo4 

Half-year 
Groups, 

I 

9 
13 
38 
50 
38 
3 l 
34 
t4 

9 
_ _ , ~  

245 

Yearly 
Groups. 

IO 

51 

88  

65 

22 

9 

245 

. . . .  

. . . . . . . . . . . .  . x _  

19o4-19o5, 

Half-year 
Groups. 

V e a r | v  

Group's, 

| 

8 9 
22 
40 6z 
47 
5t 9S 
4i 
40 8t 
x 5 
to 25 
9 9 

284 284 
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The results appear in the table above in comparison with 
the corresponding results of I9O3-O4. 

From the foregoing it appears that the average age on 
entrance is eighteen years and nine months.  

In this connection are presented the ages, at graduation, 
of the class which left us in June. The  two hundred and 
thirty-two members of the class were distributed among the 
different periods of life as follows" 

U n d e r  2 o ~  . . . . . . . . . . . . . . . . . . .  1 

Between  zo½ and 2 I  . . . . . . . . . . . . . . .  8 

~ 2 1  ** 2 1 ½  . . . . . . . . . . . . . . .  l 0  
" 2 1 ~  " 2 2  . . . . . . . . . . . . . . .  2 8  

" 2 2  " 2 3  . . . . . . . . . . . . . . .  7 5  

" 2 3  " - " 4  . . . . . . . . . . . . . . .  4 5  

" 2 4  and over  . . . . . . . . . . . . . . .  6 5  

Total  . . . . . . . . . . . . . . . . .  2 3  - 

The special students this year constitute thirty-five per 
cent. of the whole body, as against thirty-two per cent. last 
year and twenty-eight per cent. the year before. 

G R A D U A T E  S T U D E N T S .  

The number of students who are graduates of this and 
other institutions is one hundred and eighty-two. Of these 
thirty-two are candidates for advanced degrees, eighteen being 
our own graduates. 

One hundred and fifty are graduates of the following 
i~stitutions, and are pursuing undergraduate courses of study 
with us either as regular or as special students. 

U n i v e r s i t i e s .  

Boston . . . . . . . . . . . . . .  ~ M i s s o u r i  . . . . . . . . . . . .  t 

Brown . . . . . . . . . . . . .  i Ohio State . . . . . . . . . . .  J 

{.'aliforma . . . . . . .  • . . . . .  t P e n n s y l v a n i a  . . . . . . . . . .  4 

Chicago . . . . . . . . . . . .  2 Porto Rico . . . . . . . . . . .  

Columbia . . . . . . . . . . . .  t P r i n c e t o n  . . . . . . . . . . . .  9 

Corn~ll . . . . . . . . . . .  t R o c h e s t e r  . . . . . . . . . . . .  4 

Detfison . . . . . . . . . . .  t Saint Louis . . . . . . . . .  z 

D e  P a u w  . . . . . . . . . . .  ~ S o u t h w e s t e r n  . . . . . . .  

Georgetown . . . . . . . . . . .  2 S y r a c u s e  . . . . . . . . . . .  

Hamline . . . . . . . . .  i T e x a s  . . . . . . . . . . . .  i 

Harvard . . . . . . . . . .  ~ q  T u l a n e  . . . . . . . . . . . . .  

i n d i a n a  . . . . . . . . . . . .  ~ V e r m o n t  . . . . . . . . . . . .  J 

Johns H opklns . . . . . . . . .  2 Washington and Lee . . . . . . . .  3 

Kansas State . . . . . .  2 Washington State . . . . . . . . .  , 

Lehigh . . . . . . . . . . . . .  r W e s l e y a n  . . . . . . . . . . . .  i 

Louisiana . . . . . . . . . .  ~ Western Reserve . . . . . . . . .  t 

Maine . . . . . . .  E W o o s t e r  . . . . . . . . . . . .  

Mercer . . . . .  t Y a l e  . . . . . . . . . . . . . .  Ko 

Minnesota f - -~ .~  
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A m h e r s t  . . . . . . . . . . . .  
A n a t o l i a  . . . . . . . . . . . .  
B a t e s  . . . . . . . . . . . .  ' 

B e l o i t  . . . . . . . . . . . . .  4 
B e t h a n y  . . . . . . . . . . . .  
B o s t o n  . . . . . . . . . . . .  
B o w d o m  . . . . . . . . . . . .  
B u t l e r  . . . . . . . . . . .  
C a n i s i u s  . . . . . . . . . . .  t 
C a s e  S c h o o l  of  A p p l i e d  S c i e n c e  . . . 2 

C e n t e n a r y  . . . . . . . . . .  
C e n t r a l  . . . . . . . . . . . .  
C o e  . . . .  , . . . . . . . .  i 

C o l b y  . . . . . . . . . . . . .  3 
C o n n e c t i c u t  A g r i c u l t u r a l  . . . . . .  
D a r t m o u t h  . . . . . . . . . . .  4 
D a v i d s o n  . . . . . . . . . . .  t 
D e l a w a r e  . . . . . . . . . . .  t 

H a m i l t o n  . . . . . . . . . .  t t 

H o l y  C r o s s  . . . . . . . . . . .  
I o w a  S t a t e  . . . . . . . . . . .  t 

K a n s a s  S t a t e  . . . . . . . . .  t 
K e n t u c k y  S t a t e  . . . . . . . .  x 
M a s s a c h u s e t ~  I n s t i t u t e  of T e c h n o l o g y  t8 

M i d d l e b u r y  . . . . . . . . . .  : [ 
M i l t o n  . . . . . . . . . . . .  1 
M o u n t  A l l i s o n  . . . . . . . . .  t 
M o u n t  H o l y o k e  . . . . . . . . .  

Calle~es, 
4 N e w  H a m p s h i r e  . . . . . . . . .  
't N e w  M e x i c o  . . . . . . . . . .  

O b e r l i n  . . . . . . . . . . . .  
R o c k  H i l l  . . . . . . . . . . .  
S a c r e d  H e a r t  . . . . . . . . . .  
S a i n t  I g n a t i u s  . . . . . . . . . .  
S a i n t  S t a n i s l a u s  . . . . . . . . .  
S a i n t  V i n c e n t  . . . . . . . . . .  
S a i n t  F r a n c i s  X a v i e r  . . . . . . .  
S m i t h  . . . . . . . . . . . . .  
S y r i a n  P r o t e s t a n t  . . . . . . . . .  
T e x a s  A g r i c u l t u r a l  . . . . . . . .  
T r i n i t y  . . . . . . . . . . . .  2 

A c a d e m y  2o U ,  S, N a v a l  . . . . . . .  
W a b a s h  . . . . . . . . . . . .  
W a s h i n g t o n  a n d  J e f f e r s o n  . . . . .  
W e l l e s l e y  . . . . . . . . . . .  
W e s t m i n s t e r  . . . . . . . . . .  
W i l l i a m s  . . . . . . . . . . . .  z 
W i t t e n b u r g  . . . . . . . . .  
W o r c e s t e r  P o l y t e c h n i c  . . . . . .  
Y a n k t o n  . . . . . . . . . . . .  _.~ 

1oo 

T o t a l  . . . . . . . . . . .  186 
D e d u c t  n a m e s  c o u n t e d  t w i c e  . . . . .  4 

t82 

WOMEN STUDENTS. 

The number of women pursuing courses with us is twenty- 
nine. Of these six are graduates of colleges. Of the total 
number five are regular students of the third year, three of 
the second, and one of the first year. Twenty are special 
students. Of the eight regular students of the upper classes 
one takes Course II., Mechanical Engineering; three take 
Course IV., Architecture;  three, Course V., Chemistry;  and 
one, Course XII. ,  Geology. .  Of the special students, four de- 
vote themselves to architecture, nine to biology, one to chem- 
istry, and one to physics, while three are first-year students. 

STATISTICS OF ADMISSION. 

Of the 1,56I students of' the present year, 575 were not 
connected with the school in I9O3-O4. Of these 277 were 
admitted as regular students of the first year upon the basis 
ot their entrance examinations. The 298 remaining comprise 
(1) those whohad previously been connected with the Insti- 
tute, and have resumed their places in the school; (2) those 
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who were admitted provisionally without exanainations; (3) 
those who were admitted by examination as regular second- 
year or as special students ; (4) those who were admitted on 
the presentation of diplomas or certificates from other institu- 
tions of college grade. In addition to the 277 who were thus 
admitted to the first year on examination, and have taken their 
place in the school, 7 r were admitted on examination, but have 
not entered the school. 

In the case of the 277 persons who were admitted on 
examination, and have joined the school, the results of the 
examinations, embracing both those of June and those of 
September, were as fo l lows . - -  

A d m i t t e d  c l e a r  

" o n  o n e  c o n d i t i o n  185 
" o n  . . . . . . . . . . . . .  6 6  t w o  c o n d i t i o n s  . . . . . . . . . . . . .  
" o n  t h r e e  c o n d i t i o n s  22  

. . . . . . . . . . . .  4 

277 

Of the 76I persons who presented themselves in June for 
examination, 37 Complete, IO Final, 88 Preliminary, and 24 
Partial candidates, a total of I59 , were rejected. In Septem- 
ber 15 Complete, 5 Final, and 13 Preliminary candidates were 
rejected. 27I attended the September examinations. 
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G R A D U A T E S  B Y  C O U R S E S .  

T h e  f o l l o w i n g  t a b l e  e x h i b i t s  t h e  n u m b e r  o f  p e r s o n s  w h o  

h a v e  r e c e i v e d  t h e  B a c h e l o r ' s  D e g r e e  i n  e a c h  o f  t h e  s e v e r a l  

c o u r s e s  s i n c e  t h e  f o u n d a t i o n  o f  t h e  s c h o o l  ' - -  

I ! I° ! 
o 

• ~..= ~ = 

._~~ "~-~ -:'~ ~ ~ o ~ i  z °  ¢0 a <  

, 8 6 8  } 6 !  , 6 ! -- , 14 

' 869 I : - i  , - - 'o  5 
,870 ~ - }  ' i - .  - I  - ,7 
1871 8 :  " 5 - 2 

[ [ - - t2 
- -  [ 

,o  7 6 I l 
I - -  i 2 

t872 3 I 5 
,873 I2 2 3 
1874 to  4 ! 
i875 
,876 x2 8 7 , - 
1877 t2 6 8 4 
,878 8 2 2 I 3 
t879 6 8 3 I i 

- I 
1880 3 - 6 !  ~ '  3 8 ,88 ,  3 5 
,882 2 5 

,884 
,885 4 7 
t886 9 23 
t887 ,o  17 

,8S8 , i  i i  ,889 x4 
189o 25 
189t ,8 
1892 22 26 
,893 251 3 ° 
,894 2I 3 '  
,895 25 ~ 3 ° 
~896 26 i 34 
,897 25 40 
,898 3 2 41 
1899 3 ° 37 

19OI 37 
,902 ~ 24 
19o 3 ! 26 37 
'904 I 34 45 

Tota ls  ~ 549 1688 

3 6 
3 

t 3 - ,2 
8 ", 4 
7 ~ 7 
8 ~ 9 
4 5 io 
5 3 8 
3 5 ' 3  - 
4 6 t I  - 
4 ' 3 t  7 - 
5 2 8 - 
4 ' 4  " - 
3 '5  14 - 

I0 24 '7  - 
7 , 6  2 o  - 
7 29 25 - 
9 2 2  2 2  - -  

2 ,  2 ,  I 9  - 
I 8  I 2 I  17 - 

' 4  I 18 '4  - 
27- i 15 1 3 " -  
32 t 24 '5  i -  

t 
280 ]275 325 I 

i 

- ~  3 - i  . . . .  
r ' 7 - - -  - -  1 - -  

- -  i - -  I "2- 
T 

3 4 - 

3 - - - ;  t - 
3 - -  I l - -  - -  

- I - -  2 - -  

- -  I I 

- -  I 

- -  1 

- -  I 

2 

3 
I. 

3 

3 
4 

3 

3 
4 

' 3  

56 

- i  

2 

I O  I 

8 , 
~7 3 
17 i 
' 8  i 3 
231 3 
36 I 6 
4 t  [ .'2 

33 ' 
33~ 
48 3 
33 - 

23 I 3 2 5  t 
I 3 5  5 

39 ~ ' 
34 ! 3 

- [ - -  

5 4 o !  49 

i 

1 

I 

3 - 
! 

2 

6 - ~  
i 7 

5 , 2  
I I  

I I ,  

' 4  

t 
51 7 

93* I3I 

w - -  

26 
,8 
28 
42 
3 a 

- i 9 
23 

8 
- 28 
- -  g 4  

I9 
36 
28 
59 
58 
77 
75 

- so3 
1o 3 

- t33 
x29 
t38 

~ 44" 

9 179 

I73" 
9 I 185 

I6 i 200 
I4 t92 
, 2  t9o 
'7  i 232 

to2 3d48 ~ 

D e d u c t  n a m e s  c o u n t e d  t w i c e  . . . . . . . . . . . . . . .  

N e t  t o t a l  . . . . . . . . . . .  

i6 

* D e d u c t i n g  names  counted twice ,  
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BY T H E  T R E A S U R E R  

FOR THE YEAR °ENDING SEPT. 30, x9o 4 



S T A T E M E N T  O F  T H E  T R E A S U R E R .  

The Treasurer submits the annual statement of the financial affairs of the 
Institute for the year ending September 3 ° , I9o4. 

The increase in the tuition fees went into effect at the beginning of the 
year, so far as regarded the first-year students, and the result is shown in 
increased receipts from that source, such increase amounting to nearly 
$ I 1,000. 

Throughout the year strict economy has been practised in the expendi- 
tures, and in certain items considerable savings have been made. The cost 
of repairs has been less than the year before by about $4,o00. General 
expenses have been reduced about $12,ooo, and there has been a saving of 
more than $6,ooo in the cost of fuel. 

These savings were more than offset by an increase of expenses in other 
matters. The expenditure for Department Supplies has increased about 
$16,ooo. Catalogues and reports have cost about $2,300 more than the 
previous year, and fire insurance has increased by about ~6oo. The 
Society of Arts Ilas cost about $t,6oo more than the year before, and tile St. 
Louis Exposition has added to our expenses about $3,3o0. The deficit 
has been increased by the fact that tile receipts for laboratory supplies and 
breakages have been about $4,ooo less. There have been, moreover, .the 
following special expenditures : for equipment for the Electrical Engineering 
Building, about $2o,ooo ; and for the building known as Engineering Building 
'C, about $9,500. Payments for salaries a~d labor have been much larger 
than during the previous year. The expenditures for the Electrii:al 
Engineering Building and for Engineering Building C are not included in 
our current expenses, but, even so, there is a deficit in the current expense 
account for the year of more than $55,o0o. This, however, is accounted for 
in part by the payment of about $9,ooo for the equipment and maintenance 
of the Physico-Chemical Research Laboratory, this sum being in addition 
to about $5,o0o paid from gifts for that special purpose, and also by the 
expenditure of $3,0o0 for a dynamo plant in the Department of Physics and 
$4,2oo for Electro.Chemical equipment. The increased charge for printing 
catalogues and reports is due in part to the fact that many of these were 
printed for distribution at the St. Louis Exposition. 

During the year the following legacies and gifts have been received : 
From the Arioch Wentworth Estate, Stoo,ooo. 
From the Charles C. Nichols estate, $5,ooo to constitute the Charles C. 

Nichols Fund. 
From the same friend who has heretofore paid the expenses of the Sani- 

tary Research Laboratory an additional $5,ooo for the same purpose. 
From Theodore E. Russel, Esq., $2,ooo to form the Richard Lee Russel 

Fellowship. 
From the Estate of Susan E. Dorr, $t,476.94, to be added to the Susan E. 

Dorr Fund. 
Other gifts have amounted to between five and six thousand dollars, of 

which Professor A. A. Noyes gave $3,ooo to aid the Physico.Chemical 



Research Laboratory. One friend of the Institute contributed 91,ooo for 
general purposes, and another $5oo for salaries. General Charles J. Paine 
gave 9421.73 for the department of Naval Architecture, Mrs. William B. 
Rogers 92oo for the purchase of periodicals, and Mr. Samuel Cabot $200 
for the Physico-Chemical Research Laboratory. Gifts have also been 
received from Charles G. Weld, Esq., and another friend. 

Additional subscriptions to the Walker Memorial Fund have been paid, 
amounting to 97,500 ; and the whole fund, including accrued income, is now 
~94,89o.45. 

After deducting the deficit in the current expense account, there remains 
a net increase in the property of the Institute amounting nominally to 
968,oi4.69, about $i5,ooo of which is made up of students' fees paid in 
advance. " 

SECURITIES SOLD OR PAID, GENERAL FUND. 

$35,000 Fitchburg R.R. 5s . . . . . . . . . . .  t9o3 
26,ooo New York & New England R.R. 6s . . . .  i9o 5 
2,000 New York & New England R.R. 7s . . . .  x9o 5 
I,ooo Bur. & Mo. River R.R. non-ex. 6s . . . . .  tg, 8 
I,ooo Ozark Equipment Co. 5s . . . . . . . .  t9~ o 

S35,ooo.oo 
20,39o.oo 
2,050.00 
1 , 0 0 0 . 0 0  
I ,OOO.OO 

965,440.OO 

SECURITIES SOLD OR PAID, ROGERS MEMORIAL FUND. 

30,000 Bur. & Mo. River R.R. 4s . . . . . . . .  19io 30,000.00 
6,000 New York & New England R.R. 6s . . . .  x9o 5 6,090.00 

936,o9o.oo 

SECURITIES BOUGHT OR RECEIVED AS LEGACIES, GENERAL FUND. 

34,000 Balti.more & Ohio R.R. 3:~s . . . . . . .  1925 
30,000 Chi., Mil. & St. Paul R.R. 7s . . . . . . .  19t o 
52,000 N.Y. Cent. & H. R. R.R. (L. S.) 3.4s . . . .  i998 
5,000 American Tel. & Tel. Co. 5s " 19o 7 

ROGERS MEMORIAL FUND. 

6,00O Baltimore & Ohio R.R. 3~s . . . . . . .  ,925 
3I,ooo N.Y. Cent. & H. R. R.R. Deb. 4s . . . . .  1934 

RICHARD LEE RUSSEL FUND. 

2,OO~ Cony. Title Ins. Co. Mortgage 4s . . . . .  i9o8 

30,090.00 
35,10o.00 
46,046.65 
5,o12.5o 

9! I6,249.15 

5,31 o.oo 
30,22.~ .00 

935,535.~ 

~2,oo0.0o 



G E O R G E  W I G G L E S W O R T H ,  TREASURER, i n  a c c o u n t  w i t h  

GENERAL STATEMENT OF RECEIPTS AND DISBURSEMENTS 

D r .  

Cash  balance,  Sept .  3 o, !9o3 . . . . . . . .  5,545.7! 

RECEIPTS FOR CURRENT EXPENSES. 

I n c o m e  of funds  for salar ies  . . . . . . . .  4,324 .oo 
, . . . . . . .  Savage Fe l lowsh ip  " e )i 4oo.oo 
" " . . . .  scholarsh ips  ( s tudents '  fe s !o,675.oo 

. . . . . . . .  J~v y " ers" Schol r h i p ~  2oo,oo , ,  , ,  " " . B. Rog  a s s 5oo.oo 
. . . . . . . .  Library  . . . . . . .  48o.oo 
, ,  " " " genera l  purposes  . . . .  26,235.I2 
. . . .  Rogers  Memor ia l  F u n d  . . . . .  io,6!o.x I 
" " Char lot te  B. R icha rdson  F u n d  . • . 1,493.15 
" " Rotch  Prize F u n d s  . . . . . . .  4oo.oo 
. . . .  Ro tch  Arch i t ec tu ra l  F u n d  . . . .  x,ooo.oo 
. . . .  E d w a r d  Aus t in  Fund ,  Scholarsh ips  6,737.5o 
,, ,, ,, ,, " Awards  .. 3,387.5 o 
,, " Teache r s '  F u n d  . . . . . . . .  3,4oo.oo 

Le t te r  Box F u n d  . . . . . . . . .  50.00 
S t u d e n t s '  fees . . . . . . . . . . . . .  297,344.25 
Sta te  Scho la r sh ips  . . . . . . . . . .  4,ooo.oo 
U n i t e d  S ta tes  Act  of I862 . . . . . . . .  6,293.06 
U n i t e d  Sta tes  Act  of ~89o . . . . . . . .  8,333.34 
Gif t  of Sta te  of Massachuse t t s  . . . . . . .  25,000.00 
Labo ra to ry  suppl ies  and b reakages  . . . . .  t x,925.99 
Rents ,  per  Table  (page 12) IO,348.8I 
Gif ts  . . . . . . . .  2,394. ~ 5 
In t e r e s t  . . . . . . . . . . . . . . .  3,4to.38 
Bos ton  Unive r s i ty  . . . . . . . . .  2,65o.oo 
Sale Pr in ted  Lec ture  Notes  . . . . . . . . .  4 ,46t . !5 

GIFTS AND BEQUESTS FOR SPECIAL PURPOSES. 

Inc rease  Scholarsh ip  F u n d s  . . . . . . . .  7--.8.I t 
" T e a c h e r s '  F u n d  . . . . . . . . .  600.00 
" E d w a r d  Aust in  F u n d  4,275.00 
" Susan E. Dor r  Fund ,  addi t ional  . . 1,47694 
" Joy Scholarsh ip  F u n d  . . . . . . .  t,222.6I 

Richard  Lee Russe l  Fe l lowship  F u n d  . . . .  2,000.00 
Char les  C. Nichols  F u n d  . . . . . . . . .  5,000.00 

GIFTS AND BEQUESTS FOR GENERAL PURPOSES. 

Arioch W e n t w o r t h  Legacy  . . . . . . . .  

SECURITIES SOLD OR PAID. 

Genera l  Fund,  page 3 . . . . . . . . . .  
Roge r s  Memor ia l  Fund,  page 3 . . . . . .  

SUNDRIES. 

Income  credi ted  to Bond  P r e m i u m  Acc ' t  . . • 3,737.50 
,, " " Roge r s  Bond P r e m i u m  Acc' t ,  788.00 

Copley  Socie ty  of Bos ton ,  on acc ' t  . . . . .  666.68 
Wf i lk& Memoria l  F u n d  . . . . . . . . .  t4,84t.85 
San i t a ry  Resea rch  Labora to ry  F u n d ,  addi t iona l  5,ooo.oo 
Phys ico-Chem.  Research  F u n d  . . . . . . .  3,ooo.oo 
No te s  Rece ivab le  . . . . . . . . . .  25,ooo.oo 
S t u d e n t s '  Notes  . . . . . . . . . . . .  7.23 
Acc ' t s  Payable  and  F e e s  paid in advance  . !7,2o6.o6 

446,055.5 t 

! 5,302.66 

100~000.00 

65,440.00 
36,o9o.oo 

7o,247.34 

$738,68 t .22 
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Cr. 

EXPENSES. 

Salar ies ,  pe r  Tab l e  (pa~e I2) 
F ' e l l o w s h i p p a i d f r o n ~ S ~ a v a g e F u n d  i ; i i 1 34°'649"43 400.00 

" " " . Da l ton  Grad.  C h e m .  Fund ,  5oo,oo 
E d w a r d  A u s t i n  F u n d ,  Awards  . . . . . . .  3,387.5o 
T e a c h e r s '  F u n d  ,, . . . . . . .  3,4oo.oo 
Pr izes ,  Ro t ch  F u n d s  . . . . . . . . . .  4oo.oo 
Repa i r s ,  pe r  Tab l e  (page t3 ) .  . . . . . . .  i 1,9I I.o7 
Genera l  E x p e n s e s ,  pe r  Tab le  (page 13) . . . .  17,822.45 
Fire  I n s u r a n c e  . . . . . . . . . . . .  4,786.43 
Fuel  . . . . . . . . . . . . . . . .  18,943.12 
W a t e r  . . . . . . . . . . . . . . .  3,47o. I o 
Gas . . . . . . . . . . . . . . . .  2,652. l o 
E lec t r i c i ty  . . . . . . . . . . . . . . .  2,o2o.93 
P r i n t i n g  and  Adve r t i s i ng  ' 7,552.6i 

" Lec ture  N o t e s  . . . . . . . . .  3 , t39.24 
" A n n u a l  Ca ta logues  and R e p o r t s  . 6 , to7.64 

P h y s i c o - C h e m i c a l  R e s e a r c h  F u n d  . . . . .  3,ooo.oo 
D e p a r t m e n t  Suppl ies ,  pe r  Tab le  (p. I2), . . . 66,269.94 
Soc ie ty  of  Ar t s  . . . . . . . . . . . .  1,775.62 
St.  Louis  E x p o s i t i o n  . . . . . . . . . .  3,272.00 

( E x p e n s e s  more  thau  I n c o m e ,  $55,4o5.66) 

5oi ,461. t7  

SECURITIES BOUGHT OR RECEIVED AS LEGACIES. 

Genera] Fund, page 3 . . . . . . . . . .  
Rogers Mere. Fund, page 3 . . . . . . . .  
Richard Lee Russel Fund, page 3 . . . . .  
Joy Fund, interest deposited 

I I6,249. t 5 
35,535.00 

2,000.00 
, . . . .  ,,...+,, 

S U N D R I E S .  

Aug.  Lowel l  Lab. Elec t r ica l  End, B l d e ,  Iooo 
E q m p m e n t  Elec t r ica l  E n g i n e e r i n g  B u i l d i n g  
E n g i n e e r i n g  Bu i ld ing  C . . . . . . . . .  
San i ta ry  R e s e a r c h  I~aboratory F u n d ,  e x p e n d e d  . 
Phb, s i co -Chem.  R e s e a r c h  Fua~d, e x p e n d e d  . . . 
S t u d e n t  F u n d l  e x p e n d e d  . . . . . . . . .  
R o e n t g e n - R a y  Fund ,  e x p e n d e d  . . . . . . .  
S t u d e n t s '  D e p o s i t s  . . . . . . . . . . .  

48.98 
I9,854.55 
9,5ol.95 
5,326.97 
4,895.75 

763.50 
x8.5o 

250.00 
No tes  Payab le  . . . . . . . . . . . .  25,000.00 
Cash ba lance  Sept .  30, I9O4 . . . . . . . .  

65,860.20 

16,353.o9 
$738,681.22 

E.  and O . E .  
G E O R G E  W I G G L E S W O R T H ,  

Treasurer. 



T h e  following account  exhibits  the  proper ty  held by the Insti tute,  as per  
T rea su re r ' s  books, Sept .  3o, 19o4 

INVESTMENT OF THE W. B. ROGERS MEMORIAL FUND. 
31,000.00 

6,000.00 
27,ooo.oo 
3,800.00 
4,000.00 
4,000.00 
1,000.00 
! ,OOO.OO 

35,000.00 
24,000.00 

37,500.00 
25,000.00 
7,000.00 

38,000.00 

N.Y. Central  & H. R. R.R. Deb.  4s, 1934 
Balt imore & Ohio R.R.  3½s . . I925 
Kansas  City Belt R.R.  6s . . . .  K9t6 
Republ ican Valley R.R.  6s 19t 9 
Cin., Ind.,  St. Louis & Chicago R.R. 6s, 192o 
Kansas  City, For t  Scot t  & Gulf  R.R. 7s, * 908 
Lincoln & Nor thwes te rn  R.R.  7 s , 19to 
Atchison & Nebraska  R.R. 7s • • *908 
For t  Street  Union  Depo t  4~s • . . 194i 
Rome,  Wate r town & Ogdensburg  

R.R. 5 s . . . . . . . . . .  r9zz 
Detroit ,  G. Rapids  & Wes te rn  R.R.  4s, t946 
Atchison,  Top.  & St. F4 R.R. 4s 1995 
Chesapeake  & Ohio R.R.  5s . . R939 
Chi. J u n c . &  Union Stock Yards 5s . 19t 5 
Advances  to Bond P remium acc't  . 

6,OOO.OO 

2,000.00 

5,000.00 

3,000.00 
65,000.00 
26,000.00 
3,000.00 
8,000.00 
5,000.00 
2,000.00 

I00,000.00 
50,000.00 
50,000.00 

120,000.00 
43,000.00 

! 00,000.00 
7,OOO.OO 
8,500.00 

13,ooo.oo 

50,000.00 
25,000.00 
50,000.00 
50,000.00 
50,000.00 

100,000.00 
100,000.00 
50,000.00 
50,000.00 
50,000.00 

25,OOO.OO 
17,OOO.OO 
50,OOO.OO 
34,ooo.oo 
3o,ooo.oo 
5 Z,O00.OO 
5,000.00 

INVESTMENTS, GENERAL ACCOUNT. 
Bur. & Mo. River  (Nob.) R.R.  6s, 

non-exempt  . . . . . . .  " . x9,8 
Bur. & Mo, River  (Neb.) R.R. 6s, 

exempt  . . . . . . . . . .  1918 
Chicago, Burl ington & Quincy R.R.  

4s . . . . . . . . . . . .  i922 
Hannibal  & St. Joseph  R.R.  6s . i91i 
Boston & Maine R.R.  4½s . . . .  *944 
Am. Dock  & Improvemen t  Co. 5s • I92* 
Illinois Central  R.R.  4s . . . . .  I95t 
Chi. Junc,  & Union  S, Yards 5s 19* 5 
Dominion  Coal Co. ISt 6s . . . .  ,913 
New England  Tel.  & Tel.  Co. 6s . ,9o7 
Wes t  E n d  Street  Ry. 4s . . . . .  *9*7 
Utah & Nor the rn  P,.R. t s t  7s • • • *908 
Chi. Termina l  & Transfer  Co. Ist  4s, t947 
Illinois Steel  Co., non-cony. 5s 19x3 
Chesapeake  & Ohio R.R.  5s . . . 1939 
Long  Is land R.R. 4s . . . . . .  I949 
K. C., Clinton & Springfield R.R. 5% 1925 
K. C., Mere. & Bi rmingham R.R. 4% I934 
K. C., St. Jo. & Council  Bluffs R.R. 

7s . . . . . . . . . . . .  19o 7 
Kansas  City Stock Yards  5s • I9 to  
Atchison,  Top .  & St. F4 R.R. 4s • 1995 
Rio Grande  & Wes te rn  R.R.  4s . I939 
Oregon R.R.  & Navigat ion Co. 4s, I946 
Union Pacific R.R.  4 s . . . . .  1947 
Chic. & W. Michigan R.R. 5s 192I 
Amer ican  Tel.  & Tel .  Co. 4s • . • ~929 
New Eng land  Tel .  & Tel.  Co. 4s 193o 
Chi. Juno. & Union  S. Yards 4s . . ,940 
K. C., For t  Scot t  & Memphis  R.R. 

6s . . . . . . . . . . . .  I928 
Southern  Ry., St. Louis  Div. 4s . I951 
Ozark E q u i p m e n t  Co. 5s . . . .  191o 
Nor thern  Pac. Gt. Nor the rn  Joint  4s. I02I 
Bal t imore & Ohio R.R.  3½s 1925 
C h i . , M i l . & S t .  P a u l R . R .  7s • . . 191o 
N.Y. Cent.  & H. R, R.R. (L. S.) 3,~s, I998 
Amer ican  T e l . & T a l .  Co. 5 s . . . i9o 7 
Advances  to Bond P r e m i u m  acc't  

,4 mount carried up 

30,225.00 
5,3 t o . o o  

27,000.00 
3,800.00 
4 , 0 0 0 . 0 0  

4,000.00 
1,000.00 
1,000.00 

34,825.00 

24,000.00 
37,500.00 
24,470.00 
7,000 OO 

38,ooo.oo 
7,411.00 

249,54 t .0o 

6,000.00 

2,000.00 

4, I OO OO 
3,000.00 

65,000.00 
26,000.00 
3,OOO.OO 
8,000.00 
5,000.00 
2,000.00 

[00,000.00 
50,000.00 
47,507.5o 

119,586.25 
43,ooo.oo 
96,137.5o 

6,289.2I 
8,287.50 

13,000.00 
50,000.00 
25,ooo.oo 
49, l,qo.oo 
50,000.00 
~0,000.00 

100,000.00 
99,875.00 
50,000.00 
49,250.00 

50,000.00 
24,875.00 
! 7,000.00 
48,500.00 
30,090.00 
3o, ooo.oo 
46,o46.65 
5,000.00 

37,775.00 
!,42o,499.6 t 

. . . . . . . . . . .  $ t ,67o,o4o.6 t 
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A m o u n t  brougkt  u~ . . . . . . . . . . .  $1,67o,o4o.61 

S T O C K S .  
Stzares. 

f72 Boston & Albany R.R.  par  Ioo 
80 Chi., Milwaukee & St. Paul  R.R.  Pf. " Ioo 
I2 Cocheco Manufac tu r ing  Co. " 500 
56 Hami l ton  Woolen  Co. " " Ioo 
31 Great  Falls  Manufac tu r ing  Co. " Ioo 

2 Dwight  Manufac tur ing  Co. " 5oo 
t7 Peppere l l  Manufac tu r ing  Co. " IOO 
27 Essex  Co. ,, 50 
64 Boston Real Es ta te  T r u s t  " zooo 

r Boston  Ground Rent  T r u s t  " rooo 

34,456.50 
9,908.00 
6,ooo.oo 
5,39o.0o 
3,472.oo 
1,6oo.oo 
2,789.5o 
3,78O.OO 

68,9o9.64 
9oo.oo t37,2o5.64 

INVESTMENT OF THE JOY SCHOLARSHIP FUND. 

Massachuse t t s  Hospi tal  Life Insurance  Co. 5,000.o0 
Deposi ts  in Savings  Banks  . . . . . . .  5,346.3 I 

t :  
i 0,346.3 t 

INVESTMENT SWETT SCHOLARSHIP FUND. 

Massachuse t t s  Hospi ta l  Life Insurance  Co . . . . . .  i 0,000.00 

INVESTMENT OF RUSSEL FELLOWSHIP FUND. 

2,000.00 Conveyancers  Ti t le  Ins. Co. Mortgage  4s • . 19o8 2,000.00 

A m o u n t  carr ied  uib . . . . . . . . . . . .  $t,829,592.~6 



A m o u n t  brougttt u2# . . . . . . .  

REAL ESTATE. 
Rogers  Bui lding . . . . . . . . . . . .  200,000.00 
Walker  " 150,000.00 
Land on Garr i son  St ree t  . . . . .  50,84o.oo 
Mechanic  Arts  Building . . . . .  30:ooo;, oo 80,84 °.00 

Land on Tr in i ty  Place . . . . . .  76,3 x 5.69 
Engineer ing  Bldg. A, Tr in i ty  Place • 90,0oo.o0 166,315.69 

Gymnas ium Building . . . . . . . . . .  7,967"85 
Eng inee r ing  Building, B . . . . .  i i i ~ 57'857'I° 
Eng ineer ing  Building,  • . . . .  47,561"°8 
Lot No. 2, Tr in i ty  Place . . . .  137,24x'6° 
Lot No. 3, " ,, . . . . . . . .  282,286.35 
Henry  L. Pierce  Building,  Tr in i ty  Place 154,297.o5 
Boiler and Power  House ,  " " 26,916~74 
Clarendon St. Land  and Bui lding 142,762.94 
Real  Esta te ,  Massachuse t t s  Ave., ~Sambridge' i I6,154.38 
Real  Estate ,  Brookline,  Mass . . . . . . .  t I2,964.32 
Aug. Lowell Lab. Elec.  Eng.  Bldg., 19o2 • 

Equ ipment ,  Eng inee r ing  Building . . . . .  
Mechanical  Laborator ies  . . . .  

,, Elec.  Eng.  Building . . . . . .  

SUNDRIES. 
Notes  Receivable  . . . . . . . . . . .  
Loans to Copley Society of Bos ton  . . . . .  
S tuden ts '  No tes  . . . . . . . . . . .  
Cash Balance, Sept.  30, 19o4 . . . . .  

I21,79o.93 

16,555.24 
20,628.56 
86,55o.x5 

12,OOO.OO 
7,666.65 

763,25 
16 ,35~o9  

$I,829,592.56 

1,7o4,)56.o3 

123,733.95 

T h e  income of the following is used for the general  purposes  of the 
Ins t i tu te  : 

Wil l iam Bar ton  Rogers  Memorial  Fund  25o#25.00 
Richard  Perkins  F u n d  . . . . . . . . . .  50, °00.00 
George Bucknam Dorr  Fund  . . . . . .  49,573.47 
Martha  Ann  Edwards  . . . . .  3 °,000.oo 
Nathanie l  C. Nash  ,, . . . . . .  to,ooo.oo 
Sidney Bartldtt '  ,, . . . . .  I o,ooo.oo 
Rober t  E.  Rogers  ,, . . . . . .  7,68o.77 
Albion K. P. Welch  " . . . . . .  5 ' ° ° ° ' ° °  
S tanton Blake " . . . . . .  5, °0o.o0 
M c G r e g o r  " • . . . . . .  2 ,5°° ' °°  
Kathar ine  B. Lowell " • . . . . . .  5, °o0.00 
Samuel  E. Sawyer  " • 4,764.4o 
John W. and Bel inda Randal l  l~un'd i i i i . 83,4S2.36 
James  F u n d  . . . . . . . . . . . . .  163,654.2I 
George  Rober t  Arms t rong  F u n d  5,000.00 
Ar thur  T. Lyman F u n d  • • 5, ° ° ° ' ° °  

A m o u n t  carr ied  uIb . . . . . . . . .  

686,85o.21 

$686,85o.21 

T h e  foregoing proper ty  represents  the following Funds  and Balances, and 
is answerable for the same. 

$3,695,o65.53 

36,782.99 
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A m o u n t  b r o u g h t  u #  . . . . . . .  

The income of tile following is used towards 
paying salaries : - -  

Nathaniel  Thayer ,  for Professorship of Physics . 2 5 , o o o . o o  

Jas. Hayward ,  for Professorship of Engineer ing,  I8,8oo.oo 
William P. Mason, ,, " Geology . . 18,8oo.oo 
Henry  B. Rogers,  for general  salaries . 25,000.00 
George A. Gardner,  , ,  

Sarah H. Forbes,  , ,  . . . .  20,000.00 
. . . .  500.00 

S C H O L A R S H I P  T R U S T S .  

Richard Perkins  Fund 
James Savage ,, . . . . . . . . . .  53,33o.39 

. . . . . . . . . .  14,475.5 I Susan H. Swett ,, . . . . . . . . . .  
Will iam Barton Rogers Fund  [0,332.95 
Joy Fund . . . . . . .  [o,737.98 

• , , . , . . . , 
Elisha Tha tcher  Loring runcl  ' o , 2 7 , . 3 ,  
Charles Lewis Flint  ,, " . . . . . .  5'385"34 
Thomas  Sherwin ,, " . . . . . .  5'297"05 
Farnsworth ,, . . . . . . .  5,000.00 
James H. Mirrlees ,, • . . . . . .  5,ooo.oo 

2,855.o9 William F. Hunt ington ,, 
T. Sterrv Hunt  ,, . . . . . . .  5,243.7o 
Elisha Atkins ,, " . . . . . .  3,237.84 
Nichols ,, ' . . . . . .  5,000.00 
Ann Whi te  Vose ,, . . . . . . .  5,ooo.oo 
Ann Whi te  Dickinson , ,  . . . . . . .  6o,841.65 
Dalton Grad. Chemical ,, " . . . . . .  40'695"39 

. . . . . . .  6,239.5I Willard B. Perkins  , ,  

Billings Student  , ,  . . . . . . .  6,653.[ 5 
Henry Saltonstall  , ,  . . . . . . .  5o,ooo.oo 
Isaac W. Danforth , ,  . . . . . . .  [o,ooo.oo 
Charles C. Nichols , ,  . . . . . . .  5,2oo.oo 
Richard Lee Russel  , ,  . . . . . . .  5,000.00 

. . . . . . .  2.000.22 

O T H E R  T R U S T S .  

Charlotte Billings Richardson Ind. Chem. Fund, 
Susan Upham Fund 
Susan E. Dorr  " ' . . . . . . . . .  
William ,'~all Ker r  Libr'ar~, Vuuh; i i i i ; 
Charles Lewis Fl int  --¢,, ,, 
Rotch Architectural  ,, - " . . . . .  
Rotch Archi tectural  Fund . . . . . .  
Rotch Prize " " i . . . . . .  

R o t c h " S p e c i a l " P r i z e F u n d .  i ~ i ; i ; 
Edward Aust in , ,  

Teachers '  , ,  . . . . . . .  

Saltonstall ,, . . . . . . . .  
Letter Box , ,  . . . . . . .  

• , , . , . . 

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

Henry L. Pierce Legacy, 1898 . . . . . . .  848,00o.00 
Joseph B. Glover Legacy . . . . . . . . .  
Arioch Wentworth  Legacy, i9oa . . . . . .  5 , o o o . o o  

I O O , O O O . O O  
Aug. Lowell Lab. Electrical  Eng. Fund . . . .  68,0oo.oo 
Walker  Memorial Fund  
Roentgen-Ray Exper iment  Funct i . . . . .  15,.~45.22 
Sanitary Research Laboratory Fund 981.5 ° 
Studeni  Fund . . . . . . . . . . . . .  3,980'43 
Physico-Chem. Research Fund  . . . . . . .  3'569"20 
M. I. T. Stock Account  2'995'25 

. . . . . . . . .  879,597.34 Students '  Fees  received in advance . . . . .  12,99o.o o 
Supplies - ,, ,, 
Acc'ts Payable . . . . .  2'° 58"45 

. . . . . . . . . . . .  2,t57.61 

$686,85o.21 

1 o 8 , [ o o . o o  

3 2 7 , 7 9 7 . 0 8  

37,378.78 
1 , 3 o 3 . 5 8  

16,373.95 
2~000.00 
5,000.00 
5,000.00 

25,000.00 
59200.00 
5,200.00 

375,399'37 
1 0 8 ,  1 0 0 . 0 0  

4 ! ,4 i 6.o6 
7[.50 

1,944,875.00 
$3,695,065.53 
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COMPARATIVE STATEMENT OF FUNDS, ETC. 

Trus t s  for general  purposes  . . . . . .  
,, ,, Salaries . . . . . . . . . . .  
,, ,, Scholarships  . . . . . . . . .  
', " Library . . . . . . . . . . .  

Charlot te  B. Richardson  Ind.  Chem. F u n d  . • 
Susan  U p h a m  F u n d  . . . . . . . . . .  
Susan  E. Dorr  " . . . . . . . . . .  
Ro tch  Archi tectural  Library F u n d  . . . . .  
Rotch  Archi tec tura l  Fund  . . . . . . . .  
Rotch  Prize F u n d  . . . . . . . . . . .  

Sept. 30, 19o3 • 
686,85o.2t 
108, I OO.OO 

3t9,275.98 
7,000.00 
37,378.78 

1,3ot.52 
I4,897.ot 
5,000.00 

25,000.00 
~,200.00 

Rotch  " Spec ia l "  Prize F u n d  . . . . . . .  5, 2oo.o° 
Henry L. Pierce Legacy . . . . . . . . .  848,000.00 
Saltonstal l  F u n d  . . . . . . . . . . . .  4t ,oo6.oo 
Aug. Lowell Lab. Electr ical  Eng.  F u n d  . . . .  68,000.00 
Arioch Wentwor th  Legacy . . . . . . . .  
Edward  Aust in F u n d  . . . . . . . . .  371,124.37 
Teachers '  Fund  . . . . . . . . . . . .  Io7,5 ° ° ' ° °  
Let ter  Box F u n d  . . . . . . . . . . . .  
S tuden t s '  Deposi ts  . . . . . . . . . . .  
Roen tgen-Ray  Exper imen t  F u n d  . . . . . .  
Sani tary Research Laboratory  F u n d  . . . . .  
Walker  Memorial  F u n d  . . . . . . . . .  
Joseph  B. Glover Legacy . . . . . . . .  
Dormi tory  F u n d  . . . . . . . .  " . . . .  
Phys ico .Chem.  Research  F u n d  . . . . . . .  
Notes  Payable  . . . . . . . . . . . .  
S tuden t s '  Fees  paid in Advance  . . . . . .  
Suppl ies  " " " • • 
Accoun ts  Payable  . . . . . . . . . . .  
M. I. T .  Stock Account  . . . . . . . .  

54.00 
250.00 

! ,000.00 

4, 5o7"4 ° 
7o3.37 

5,000"00 
4,332.70 
4,891 .oo 
25,000.00 

930,478.50 

Sept. 3o, i9o4. 
686,85o.2t 
1 O8, I OO.OO 
327,797.08 

7,00o,0o 
37,378.78 

1,3o3.58 
16,3 73.95 
5,000.00 

25,0o0.00 
5,200.00 
5,200.00 

848,000.00 
41,416.o6 
68,000.00 

100,000.00 

375,399.37 
108, 100.00 

7t.5o 

98t.5o 
3,980.43 

t5,545.22 
5,000.00 
3,569.20 
2,995.25 

t 2,990.00 
2,058.45 
2,t57.6t 

879,597.34 
$3,627,050.84 $3,695,065.53 

I ncrease,  
Consis t ing  of : 

Beques ts  for Special  Purposes ,  etc. (See page 4), 15,302.66 
Gifts and  Bequests  for General  Purposes .  ( s ee  

page 4) . . . . . . . . . . . . . .  ioo,ooo.oo 
Ne t  Gain on Bonds sold . . . . . . . .  4,524'5 ° 
Walke r  Memorial  F u n d  . . . . . . . .  t4,841.85 
Fees ,  etc., paid in advance . . . . . . .  [ 5,o48.45 
Acct 's  Payable  . . . . . . . . . . . .  2, [ 57.61 
Less  Expenses  more  than Income  . . . . .  55,405.66 

,' S tuden t s '  Depos i t s  . . . . . . . . .  25 °.0o 
,' Sani tary  Rese ' rch  Lab. Fund,  e x p e n d e d : n e t ,  526.97 
" Roen tgen-Ray  Fund,  expended  18.5o 
" Physico-Chem.  Res ' rch Fund,  expended,  net, x,895.75 
- Dormi tory  Fund,  expended  . . . . . .  763.50 
" Notes  Payable paid . . . . . . . . .  25, °00.00 

151,875 .o7 

83,860.38 
_ _  

$68,0 t 4.69 



l
!
 

0 M M Z i- 

Z
 0 Z
 Z
 Z
 0 

0
 

k
D
 

0
 

0
 

0
 

0
 

~
 

0
 

0
 

0
 

m
-

 
e~

 

• 
, 

. 
o 

o 

• 
. 

o 
° 

, 

• 
0 

, 
. 

o 

0 

N
~

 

0
 

0
 

0
 

t,~ 
0
 

0
 

0
 

0
 

0
 

~
 

0
 

~
0

 
o 

o 
o 

- 
o 

o 
o 

o 
o 

-. 
o. 

oo 
~
.
 

~ 

4
-
 

-
'
6
6
 

-" 
~ 

- 
m 

-
-
 

,
.
,
 

k
~
 

•
 

°
 

°
 

°
 

•
 

°
 

o
 

•
 

o
 

°
 

•
 

°
 

.
 

•
 

~
 

°
 

.
 

°
 

.
.

.
.

.
.

.
 

•
 

•
 

~
 

.
.

.
.

.
 

•
 

•
 

.
 

.
 

~ 
. 

.,~
 

.
.

.
.

 

•
 

~
 

.
 

.
 

• 
~ 

o 

o
- 

<
 

Z
 Z
 D
 

0 Z
Z

 
O

0
 

N
 

,-, 
m., 

.2 
-
 

&
 

c
3
 

o o 0
 
tJ 

N
 

0
 

r
 

m
 

-
 

0
 

-
.
,
 

t
~
 

0
 

i 
= ~n 



I 2  

DETAILS OF SOME ITEMS IN TREASURER'S  CASH 
ACCOUNT. 

Rents. 

H u n t i n g t o n  Hall ,  for Lowel l  L e c t u r e s  . . . .  3,500.00 
L a n d  and  Bui ld ing,  C l a r e n d o n  St., on  a c c o u n t  . 4,ooo.oo 
U s e  of R o o m s  and  G y m n a s i u m  . . . . . .  z,667.I7 
C a m b r i d g e  Real  Es t a t e  . . . . . . . .  i81.64 _ $ to ,348.8I  

Department Supplies. 

Appl i ed  Mechan i c s  . . . . . . . . .  1,998.27 
Arch i t ec tu r e  . . . . . . . . . . . .  1,885.52 

. . . . .  1,7 t 4.9 ° 
Bio logy  . . . . . . . . . .  
Brook l ine  Ath le t i c  F ie ld  . . . . . . .  1,245.oo 

I4,393.67 
C h e m i s t r y  . . . . . . . . . . . . . .  
Civii  E n g i n e e r i n g  . . . . . . . . . . .  z, 184.64 

918.34 
D r a w i n g  . . . . . . . . . . . . . . .  
E c o n o m i c s  . . . . . . . . . . .  348.70 
Elec t r ica l  E n g i n e e r i n g  . . . . . . . . .  4,322.84 

284.~4 
E n g l i s h  . . . . . . . . . . . . . . .  

E le , . t ro -Chemis t ry  . . . . . . .  4,w96"93 E q u i p m e n t  
E q u i p m e n t  Ph)~'s. Chem.  Lab. . . • . . . . .  5,980.78 
Genera l  L ibrary  . . . . . . . . . . . .  1,799.39 

t ,573.6t  
G e o l o g y  . . . . . . .  . . 79 t .76 
H i s t o r y  • . ' - . . . . . . . . .  237.82 
M a t h e m a t i c s  . . . . . . . . . . . . .  
Mechan ic  Ar t s  . . . . . . . . . . . .  5'578'56 
Mechan ica l  E n g i n e e r i n g  . . . . . . . . .  2 '825'24 

135.87 
Mil i tary . . . . . . . . . . . . . . .  
M i n i n g  . . . . . . . . . . . . . . .  3'795'87 

93.09 M o d e r n  L a n g u a g e s  . . . . . . . . . .  
Nava l  A r c h i t e c t u r e  . . . . . . . . . . .  1,437.4t 

. . . . . .  t42.74 
Phys ica l  Cu l tu re  . . . . .  5,386.95 

• • • • • . . . 

Phys ics  " " " " $66,269.94 
Specia l  D y n a m o  P lan t  . . . . . . . . .  2,997'90 

Salaries. 

I n s t r u c t i o n  . . . . . . . . . . . . . .  
A d m i n i s t r a t i o n  . . . . . . . . . . . .  
Labor . . . . . . . . . .  

26t ,458.83 
37,587.98 
41,6o-.62 " $340,649.43 
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General Expense, 
Window Shades . . . . . . . . . . . . .  
Furniture 
Stationery and 'O~ceSuppl ies  : : : : : : : 
Postage 
Electrical Wiring, Lamps, etc . . . . . . . .  
Sundries 
Express . . . . . . . . . . . . . . .  
Janitor's Supplies" ~ i i i i i i ~ i i i 
Examinations . . . . . . . . . . . . .  
Diplomas and Commissions . . . . . . . .  
Washing . . . . . . . . . . . . . .  
Telephone Service, Installing Stations, Rentals, 

Repairs, etc . . . . . . . . . . .  . . 
Engine Room Supplies: 

Oil 
Was ie l  ' i . . . . . . . . .  33'.39 
Sundries . . . . . . . . . .  2o 9.17 

. . . . . . . . . . .  39.69 Ice . . . . . . . . . . . . . . . .  ~ .  
Examination Books . . . . . . . . . . .  
Graduation Exercises . . . . . . . . . .  
Removing Ashes . . . . . . . . . . . .  
Glass 
Union Saie Deposit ~faults (one" year)" i i i i 
Tech. Reunion 
Medical Services . . . . . . . . . . . .  
Plans . . . . . . . . . . .  

53.33 
2,709.55 
z,479.77 
2,436.78 
1,816.99 

.I,354.75 
4o8.73 

I , I O 3 .  I O  

357.30 
49r.oo 
735.88 

1,33o.68 

580.23 
460.68 
42o.6I 
243.96 
16x.5o 
136.25 
73.oo 

587.33 
33.00 

8o5.79 

Department Improvements : Repairs, 
Architecture . . . . . . . . . . . .  
Biology ". . . . . . . . . . . . . .  
Chemistry . . . . . . . . . . . . . .  
Civil Engineering . . . . . . . . . . .  
Drawing . . . . . . . . . . . . . .  
Electrit~al Engineering . . . . . . . . .  
Geology . . . . . . . . . . . . . .  
Mechafiic Arts . . . . . . . . . . . .  
Mechanical Engineering . . . . . . . .  
Mining . . . . . . . . . . . . . .  
Naval Architecture . . .~ . . . . . .  

62.60 
393.9o 
730.37 
3686 

42o.58 
338.r9 
367.26 
627.o6 
187.54 
258.09 
436.53 Physics 213.36 

Rogers Buil:ing 
Walker . . . . . . . . . . .  
Engineering Buildings, tkandB" ; i i ; i 
Pierce Building . . . . . . . .  
Engineering Building, C . . . . .  i i " 
Lowell Building . . . . . . . . . .  i 
Gymnasium Building . . . . . . . . .  
Mechanical Laboratories 
Boiler and Power House 
Tech. Union 

• • • . . . . . ° , . . 

Lunch Room 
Sundries . . . . . . . . . . . .  

• . . . . . , • • ° . . . • 

$, 7,822.45 

4,092.36 
1,198.5l 
1,649.46 

92t.41 
282.72 
285.64 
2t9.32 
I4I.oo 
5 t6.oo 
208.66 
~7.o9 
37.79 

2.34t. t I 

..~..~ I 1,911.07 
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BOSTON, December a, 19o4. 

Mr. E. L. Parker, an accountant employed by this committee, has exam- 

ined the accounts of the Treasurer of the MASSACHUSETTS iNSTITUTE OF 

TECHNOLOGY for the year ending September 30, 19o4, and his report is 

hereto annexed. 
We have verified the list of personal property held by the Institute. 

CHARLES C. JACKSON, } zllembers of the 
JAMES P. TOLMAN, Auditing Committee. 

BOSTON) December 2, ~9o4 . 

To the Auditing Committee of the 
Massachusetts Institute of Technology : 

GENTLEMEN,m I have audited the accounts of Mr. George Wigglesworth, 

Treasurer, for the year ending September 3 ° , I9o4 • 
They are correct, payments duly vouched, and the receipts from stu- 

dents' fees and all other income duly accounted for. The cash at office 

and in banks, according to the depcsit books, is correct. The account of 

property held by the Institute and the funds and balances, as shown in 

the Treasurer's report of September 30, t9o4, is in accordance with the 

books. Respectfully submitted, 

E D W A R D  L. PARKER,  
Public Accountant. 
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