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THE UNIVERSITY CALENDAR

1890—91.

FALL TIIRM—18qo0.

Sept. 24 Wednesday Entrance Fxaminations begin.
REGISTRATION of new Students in the School
Sept. 29 Monday
of Law.
REGISTRATION of matriculated Students.
Sept. 30 Tuesday Mathematical Scholarship Fxaminations
| begin.
Oct. | Wednesday { .\Iatricul.ation of new Students (except Stu-
deuts in the School of Law).
Oct. 2 Thursday Instruction begins.
Oct. 3 Friday Classical Scholarship Examinations begin.
Nov. 27 Tha'nksgiving R?ccss, from the eveni.ng of:
Dec. l}'l‘hu.-Mon. Wednesday, Nov. 26, to the morning of
Tuesday, Dec. 2.
Dec. 2 Tuesday {Latest date for announcing Subjects of The-
ses for advanced degrees.
Dec. 16 Tuesdav Term Examinations begin.
Dec. 23 Tuesday Term ends.
WINTER TERM—1891.
Jan. 2-3 Pri.-Sat. REGISTRATION for the Term.
Jan. s Monday Instruction begins.
. {Latest date for announcing Subjects of The-
Jan. 9 PFriday
ses for baccalaureate degrees.
Jan. 11 Sunday FOUNDER'S DAV,
March 20 Friday Term Examinations begin.

March 27 PFriday Term ends.
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SPRING TERM—1891.

April 6-7 Mon.-Tues. REGISTRATION for the Term.
April 8 Wednesday Instruction begins.
April 13 Monday Latest date for presenting Woodford Orations.
. Latest date for presenting Theses for ad-
May 1 Friday
| vanced degrees.
Latest date for presenting Commencement
May 11 Monday
Theses.
 Latest date for receivi lications for Fel-
May 1§ Friday , © CIVINg appricatio
| lowsliips.
May 22 Friday Eighty-Six Memorial Prize Competition.
May Saturday Decoration Day.
| Latest date for receiving applications for
Teachers Certificates, for Special Mention,
June 1 Monday for degrees in History and Political Science
and in Natural History, and for Medical
Preparatory Certificates.
June § Friday Term Examinations begin.
. Term Examinations end.
June 12 Friday 1 .. .
Entrance Examinations begin.
June 14 Sunday Baccalaureate Sermon.
June 16 Tuesday Class Day.
Alumni Day.
June 17 Wednesday { Annual Meeting of the Trustees.
Woodford Prize Competition.
June 18 Thursday Twenty-third Annual Commencement.
SUMMER COURSE.
Summer course in Ent ] d
June 24 Wednes day[ mmer course in Entomology and Inverte-

( Dbrate Zoology begins.

Sept. 2 Wednesday Summer course ends.
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FALL TERM—1891.

Sept. 23 Wednesday Entrance Examinations begin.

REGISTRATION of new Students in the School

Sept. 28 Monda
P y { of Law, and of matriculated Students.

Last day of RRGISTRATION of matriculated
Sept. 29 Tuesday Students. University Scholarship Exam-
inations begin.

MATRICULATION of new Students, (except

Sept. 30 Wednesd
p- 3 e ay{ Students in the School of Law).

Oct. 1 Thursday  Instruction begins.

No 26 Thanksgiving Recess, from the evening of
No:: 3O}Thu.—Mon Wednesday, Nov. 25, to the morning of
Tuesday, Dec. 1.

( Latest date for announcing subjects of Theses
Dec. I Tuesday
1 for advanced degrees.

Dec. 16 Wednesday Term Examinations begin.
Dec. 23 Wednesday Term ends.

DIRECTORY.

The office of the President is No. 2 Morrill Hall.
The office of the Dean of the Faculty is No. 2 Morrill Hall.
The office of the Regisirar is No. 9 Morrill Hall.
The office of the Zreasurer is No. 1 Morrill Hall.

The office of the Director of Sibley College is on the second floor of
Sibley College, east entrance.

The office of the Director of the College of Civil Engineering is in
Lincoln Hall, first floor, south entrance.

The office of the Director of the College of Agriculture is No. 20
Morrill Hall.

The offices of the Military Commandant and of the Professor of Fhys-
tcal Cullure are in the Armory.

The office of the Secrelary of the School of Law is 24 Morrill Hall.



ORGANIZATION AND GOVERNMENT.

THE UNIVERSITY AND THE STATE.

The existence of Cornell University is due to the bounty of the
Uuited States and Ezra Cornell. On the second day of July, 1862,
Congress passed an act granting public lands to the several States
which should ** provide at least one college where the leading object
shall be, without excluding other scientific and classical studies, and
including military tactics, to teach such brauches of learning as are
related to agriculture and the mechanic arts.”” Thirty thousand acres
for cach of its senators and representatives in Congress were appro-
priated to every State; and the share of the State of New York was
nine hundred and ninety thousand acres.

On the twenty-seventh of April, 186s, the Legislature of New York
incorporated ** The Cornell University,”” appropriating to it the income
arising from the sale of this land script. The most important condi-
tions were, that Ezra Cornell should give to the University five hundred
thousand dollars, that the University should give instruction in
branches relating to agriculture, mechanic arts, and military tactics;
and that it should receive, without charge for tuition, one student
annually from each assembly district. Mr. Cornell fulfilled the first
requirements of the charter, and made an additional gift of more than
two hundred acres of land, with buildings to be used for the general
purposes of the University and for the department of agriculture.

The Act of Incorporation satisfies the condition of the congressional
grant by providing for instruction in such branches of learning as are
related to agriculture and the mechanic arts, and in military tactics,
‘“in order to promote the liberal and practical education of the indus-
trial classes in the several pursuits and professions of life.”” And it
further declares that ‘‘such other branches of science and knowledge
may be embraced in the plan of iustruction and investigation pertain-
ing to the University, as the trustees may deem useful and proper.”

By Act of the Legislature, passed April 10, 1866, the State author-
ized the Comptroller to sell the scrip remaining unsold to the Trustees
of Cornell University at a price of not less than thirty cents per acre ;
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and in case the Trustees should not agree to make the purchase, the
Legislature further authorized the sale ‘‘ to any person or persons '’ on
the terms above named, provided that proper security should be given
that ‘‘the whole net avails and profits from the sale of scrip '’ should
be paid over and devoted to the purposes of Cornell University. The
Trustees were not in condition to make the purchase. After some de-
lay Mr. Cornell offered to take the scrip on certain conditions, the
most important of which was embodied in a letter to the Comptroller
containing the following words :

‘1 shall most cheerfully accept your views so far as to consent to
place the entire profits to be derived from the sale of the lands to be
located with the college land scrip in the treasury of the State, if the
State will receive the money as a scparate fund from that which may
be derived from the sale of the scrip, and will keep it permanently in-
vested, and appropriate the proceeds from the income thereof annually
to the Cornell University, subject to the direction of the trustees
thereof for the general purposes of said institution, and not to hold
it subject to the restrictions which the Act of Congress places upon
the funds derived from the sale of college land scrip, or as a donation
from the Government of the United States, but as a donation from
Ezra Cornell to the Cornell University."'

The terms proposed by Mr. Cornell were accepted, and the profits
on the land located under this agreement constitute the iarger part of
the endowment from which the income of the University is derived.

The University, organized in accordance with the requirements of
its charter, was opened on the seventh of October, 1868.

TRUSTEES.

The number of trustees, when the Board is full, is twenty-three.
The eldest male lineal descendant of the Founder is, by the law of
the State, a trustee. The President of the University, the Governor
of the State of New York, the Lieutenant-Governor, the Speaker of
the Assembly, the Superintendent of Public Instruction, the President
of the State Agricultural Society, aud the Librarian of the Cornell
Library, are ex officio members of the Board. Of the remaining fif-
teen, two are elected annually by the trustees and one by the alumni.
The term of every trustee not ex gfficio is five years.

FACULTY.

The PFaculty consists of professors, acting professors, associate pro-
fessors, and assistant professors, and is aided by non-resident professors
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and lecturers, and by instructors, assistants, and examiners. Jt com-
prises the following special faculties: Arts; Literature ; Philosophy ;
Science; Agriculture ; Architecture; Chemistry and Physics; Civil
Engineering; Mathematics; Mechanical Engineering and the Me-
chanic Arts; Natural History ; History and Political Science; Law.
The several special faculties constitute standing committees to which
are referred questions relating to the departments under their con-
trol, but their action, except in the case of the Faculty of Law, is
subject to the approval of the general faculty.

STATE STUDENTS.

The ninth paragraph of the original Act of Incorporation provides
for the admission of one student annually from each assembly district
without payment of tuition. The number thus received, when all the
scholarships are filled, is five hundred and twelve. These State stu-
dents arc selected, by vearly competitive examinations held on the
first Saturday in June, fiom pupils of the various academies and pub-
lic schools of the State. It is the duty of the school commissioners of
countics and of the boards of education of cities to hold and conduct
such examinations, and on the basis of these examinations the schol-
arships are awarded by the State Superintendent of Public Instruction,
in whom the administration of the law is exclusively vested. As the
law requires the selection of ‘‘the best scholar,’’ no distinction of sex
is recognized in the competition.

OPTIONAL AND SPECIAL STUDENTS.

It is one of the leading objects in founding the University to pro-
vide for the wants of those who, though earnest and industrious stu-
dents, cannot complete a full four-year course. The class distinctions
which are in most cases strictly observed elsewhere, are not regarded
by the Faculty of the University as any obstacle to recitation and at-
tendance upon lectures with any class which the student is prepared
to join. Students not candidates for a degree may therefore pursue
an optional course provided their proficiency is equivalent to that re-
quired of students admitted to one of the general courses. Special
students of approved character, maturity, and attainments, are ad-
mitted for a limited period without examination, on recommendation
of some member of the Faculty under whom a large part of the work
is to be taken,
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GRADUATE STUDENTS.

For purposes of advanced study the University extends its privileges
to its own graduates and to graduates ofi like standing from other col-
leges and universities, and it confers advanced degrees under condi-
tions described elsewhare. Graduate students who are not candidates
for a degree are also received.

SCHOLARSHIPS AND FELI.OWSHIPS.

The Scholarships and Fellowships of Cornell University were
founded, iu the prosperity of the University, in grateful remembrance
of financial aid, given at a time of need by its Trustees, the Hon. Ezra
Cornell, John McGraw, Esq., the Hon. Henry \W. Sage, the Hon.
Hiram Sibley, and President Andrew D. White. In accordance with
their wishes as then expressed, a sum of money (amounting to one
hundred and fifty-five thousand dollars) was permanently set aside
to provide encouragement and assistance for students of high charac-
ter and ability of either sex, in the prosecution of collegiate work,
and of advanced study and research after graduation. In the year
1890-9I provision was also made for four additional fellowships and
nine additional scholarships. Details concerning these fellowships
and scholarships, and the manner iu which they are awarded, will be
found in their appropriate places, by referring to the index.

PECUNIARY ASSISTANCE TO STUDENTS.

The most effective method of rendering assistance to that large
class of gifted and ambitious young persons who lack the means for
securing an education, without compromising their self-respect and
independence, or injuring their health by over-exertion, has been for
years one of the perplexing problems before educators everywhere.
Letters come almost daily to the office of the University from young
men and women who are willing to make any possible sacrifice, if
only the way can be opened by which they can secure the education
they so much crave. As a general thing the answers that can be giv-
en to such letters are not very encouraging. In offering annually free
tuition to more than five hundred holders of State Scholarships, Cor-
nell University is able to help a great many, and, by means of her
thirty-six University scholarships she renders additional aid to many
more. Experience has shown that with very few exceptions these
scholarships are taken by students who actually are in need of the pe-
cuniary assistance they afford. The good that is thus accomplished
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cannot be estimated. In behalf of those young men and women
whom a little assistance will enable totake positions of commanding
influence in society, the University would call the attention of philan-
thropic people to the good which their means can in this way be made
to accomplish. The Trustees hold themselves in readiness at all
times to receive nnd carefully administer any endowment that may
be offered for this purpose.

SELY-SUPPORT BY STUDENTS.

So numerous are the inquiries addressed to the University by appli-
cants for admission who have received the impression that this insti-
tution undertakes to furnish to students without meana.employment
by which they can support themselves wholly or in part, that it is but
right to say that Cornell University cannot undertake to furnish em-
ployment to any student. Nor can any student be encouraged to come
here who is entirely without resources. It is true that many students
have aided themselves by their labor while pursuing their stutlies and
a considerable number are always doing so; but the opportunities for
such emplovment are not offered by the University, and every student
must relv upon his own ability, industry, and perseverance. Skilled
labor often sccures fair remuneration ; bhut for unskilled labor, such
as most students have to offer, the price here is the same as elsewhere.

HIGHER EDUCATION OF WOMEN.

By an act of the trustees, passed in April, 1872, women are admitted
to the University on the same terms as men, except that they must be
at least seventeen years old. A separate building, the Sage College,
has been erected and furnished for their residence. The entrance ex-
aminations, and all the studies, except military science, are the same
for women as for men. In view of the superior advantages afforded by
the Sage College, it is expected that all women students of the Uni-
versity, so far as the capacity of Sage College permits, will live in that
building.

In order to give Sage College more of the safeguards of a well-
ordered home, and to bring its inmates directly under au influence
akin to that of the family, the trustees, in the year 1884-8s, established
a Principalship, the intention being to have a woman of high charac-
ter, attainments, and social position living at the college, associating
with its students, ready to give suggestions as to their general culture,
and counsel in special matters at any moment, and to act toward them
at all times as a friend and adviser.
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Special provision has also been made for physical training in the
Sage College Gymmnasium. The professor, Edward Hitchcock, Jr.,
M. D., and his assistant in this department, have organized a system
of exercises calculated to maintain and develop the physical strength
of young women, and at the same time prevent any of the evils which
might arise from exercises that are too violent or too long continued.

The exercises thus provided for are obligatory upon all members of
the freshman and sophomore classes in the college, subject to excep-
tions in particular cases by the Principal and by the Professor of
Physical Culture,

Letters of inquiry iu regard to rooms and board at Sage College

should be addressed to Mr. E. P. Gilbert, Business Manager of Sage
College, Ithaca, N. Y.

PHYSICAL TRAINING.

For the physical training and development of male students there
has been provided a Gymnasium, thoroughly equipped with baths,
dressing-rooms, and all the apparatus usually found in a well.fur-
nished gymmnasium. This is under the charge of an experienced
physician, the Professor of Physical Culture and Director of the
Gymmnasium, who examines every male student at his entrance and at
stated intervals thereafter, learns the condition of his health, takes
his physical measurements, and prescrilies such exercises as may be
required for his complete and symmetrical bodily development. The
gymnasium is also open to all the members of the University for vol-
untary exercise ; but the Professor of Phiysical Culture or the In-
structor in Gyvmnastics is in constant attendance, and no student is
suffered to indulge in hazardous or exccssive athletic efforts, or to at-
tempt any feat which in his individual case might be attended with
risk. The supplementary gymmnasium at the Sage College for the
women students is described above. In the physical training of the
students the practical instruction in military science is found to be a
valuable aid.

An athletic ground, to be called Percy Field after the son of one of
the donors, has recently been provided and equipped for out-of-door
sports by the joint gifts of Mr. J. J. Hagerman and Mr. W. H. Sage.
The field has an area of nearly ten acres, including a quarter-mile
cinder track and a grand stand seating about twelve hundred persons,
and is arranged for football, baseball, tennis, and general athletics.



14 ORGANIZATION AND GOVERNMENT.

MILITARY SCIENCE.

Pursuant to the act of Congress creating the land grant on which
the Cornell University is founded, and the act of the Legislature of
the State of New York assigning that land grant, instruction is pro-
vided in Tactics and Military Science. Drill and Military Science are
part of the studies and exercises in all courses of study and in the re-
quirements of all male students in the University during the fall and
spring terms of the freshman and sophomore years and the winter
term of the senior year. Aliens, laboring students, special students,
and those physically unfitted therefor are excused from drill. Stu-
dents in the Department of Law are exempted from this requirement,
but are at entire liberty to take the exercises in Military Science if
they desire to do so. Students are required to provide themselves
with the University uniform, unless excused on account of inability to
procure it, and they are held accountable for loss or injury to the
arms and other public property issued to them.

RELIGIOUS SERVICES.

The University, established by a government which recognizes no
distinction of religious belief, seeks neither to promote any creed nor
to exclude any. By the terms of its charter, persons of any religious
denomination or of no religious denomination are equally eligible to
all offices and appointments ; but it is expressly ordered that ‘‘at no
time shall a majority of the Board of Trustees be of any one religious
sect, or of no religious sect.”” This is understood to imply that, while
the University cannot be identified with, or under the control of, any
one religious denomination, it must, nevertheless, always be religious
in spirit. In the University Chapel—the gift of the Hon. Henry W,
Sage—religious services are held, and discourses, provided for by the
Dean Sage Preachership Endowment, are delivered by eminent clergy-
men selected from the various Christian denominations.

CHRISTIAN ASSOCIATION.

The Christian Association is a voluntary organization of about
five hundred students and professors for the promotion of their
religious culture, and for Christian work in the University, It
has a permanent Secretary, a carefully selected library, and a
well equipped reading-room of religious and secular journals,
A committee of this Association is in attendance at Barnes Hall
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during the first week of every fall term for the purpose of assist-
ing’ those entering the University with information iu regard to
rooms, board, times and places of examinations, etc., and in general
to afford any assistance in their power which students who are strangers
in Ithaca may feel inclined to seek from them. A handsome and
commodious building, the gift of the late Alfred S. Barnes, Esq., a
former trustee of the University, has been erected for the Association,
and came into use in the summer of 188q.

GENERAL STUDENT ORGANIZATIONS.

The St. Andrew’s Brotherhood, the Presb);terian Union, the Meth-
odist Alliance, the Catholic Union, the Baptist Circle, the several En-
gineering Associations, the Architectural Association, the History and
Political Science Association, the Classical Association, the Natural
History Society, the Camera Club, the Agricultural Association, the
Chemical Association, the Medical Society, the Mock Congress, the
Prohibition Club, the Fortnightly Club, and the Ethical Culture Soci-
ety, are organizations of professors and students for mutual assistance
and improvement in the several lines iudicated by the names of the
associations. These all hold regular meetings, and are guided and
directed in their work by members of the Faculty, whenever such as-
sistance is practicable and desirable.
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OFFICERS OF INSTRUCTION AND
ADMINISTRATION.

FACULTY.

[ARRANGED IN GROUPS IN TIIE ORDER OF SENIORITY OF
APPOINTMENT. ]

CHARLES KENDALL ADAMS, LL.D., PRESIDENT,
41 East Avenue

THE REv. WILLIAM DEXTER \WILSON, D.D., LL.D., L.ILD,,
Professor of Moral and Intellectual Philosophy, Emeritus,

Syracuse

GEORGE CHAPMAN CALDWELIL, B.S., Ph.D., Professor of Agri-
cultural and Analytical Chemistry, 1t Central Avenue
BURT GREEN WILDER, B.S., M.D., Professor of Physiology, Com-
parative Anatomy, and Zoology, 60 Cascadilla Place
JAMES LAW, F.R.C.V.S., Professor of Veterinary Medicine and
Surgery, 33 East Avenue
ALBERT NELSON PRENTISS, M.S., Professor of Botany, Horti-
culture, and Arboriculture, 3 Central Avenue
JOHN LEWIS MORRIS, A.M., C.E., Sibley Professor of Practical
Mechanics and Machine Construction, s Central Avenue
THOMAS FREDERICK CRANE, A.M., Professor of the Romance
Languages and Literatures, 9 Central Avenue

HIRAM CORSON, A.M., LL.D., Professor of English Literature,
Cascadilla Collage

WATERMAN THOMAS HEWETT, A.B., Ph.D., Professor of the
German Language and Literature, 3t Last Avenue

CHARLES CHAUNCY SHACKFORD, A.M., Professor of Rhetoric
and General Literature, Emeritus, Brookline, Mass.
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THr Rev. CHARLES BABCOCK, A.M., Professor of Architecture,
Sage Avenue

JAMES EDWARD OLIVER, A.M., Professor of Mathematics,
7 Central Avenue

ESTEVAN ANTONIO FUERTES, M.A.S.C.E., Director of the
College of Civil Engincering, and Professor of Civil Engi-

ncering, 13 Fast Avenue
ISAAC PHILLIPS ROBERTS, M.Agr., Director of the College of
Agriculture, and Professor of Agriculture, 37 East Avenue
HORATIO STEVENS WIHITE, A.B., DiAN, and Professor of the
German Language and Literature, 23 East Avenue
JOIHIN HENRY COMSTOCK, B.S., Professor of Entomology and
General Invertehrate Zooloyy, 43 East Avenue
SAMUEI GARDNER WILLIAMS, \.B., Ph.D., Professor of the
Science and Art of Teaching, Green and Albany Streets
HENRY SHALER WILLIAMS, Ph.B., Ph.D., Professor of Geology
and Palcontology, 1 East Avenue
WILLIAM GARDNER HALE, A.B., Professor of the Latin I.anguage
and l.iterature, 7 East Avenue
T REv. MOSES COIT TYLER, LI..D., I..11.D., Professor of Ameri-
can Constitutional History and Law, s East Avenue

ROBERT HENRY THURSTON, A.M., LL.D., Doc. Eng., Director
of Sibley College, and Professor of Mechanical Engineering,

15 East Avenue

JACOB GOULD SCHURMAN, A.B., D.Sc., DEAN of the Susan Linn
Sage School of Philosophy, and Professor of Philosophy,

9 East Avenue

HERBERT TUTTLE, A.M., L.H.D., Professor of Modern European

History, 11 East Avenue
®
BENJAMIN IDE WHEELER, A.B., Ph.D., Professor of Greek and
Comparative Philology, 39 East Avenue

DOUGLAS BOARDMAN, A .M., Dean of the School of Law,

22 E. Buffalo Street

HARRY BURNS HUTCHINS, Ph.,B., Professor of Law, and Secre-
tary of the Law Faculty, 1 Grove Place
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CHARLES AVERY COLLIN, A.M., Professor of Law,
116 [, Seneca Street

FRANCIS MARION BURDICK, A.M., Professor of l.aw,
South Avenue

EDWARD LEAMINGTON NICHOILS, B.S.,, Ph.D., Professor of

Physics, South Avenue
LIBERTY HYDE BAILEY, M.S., Professor of General and Experi-
mental Horticulture, 3 Il-ast Avenue
EDWARD HITCHCOCK, Jr., A.M.,, M.D., Professor of I'hysical
Culture, and Director of the Gymuasium, South Avenue

HERBERT EVERETT TUTIIERLY, .M. 1st Licut, 1st Cav,, U
S. A., Professor of Military Science and Tactics, 29 Hest Green

JAMES MORGAN IIART, AM,, J.U.D., Professor of Rhetoric and
English Philology, Reservotr Avenue

JAMES LAURENCE LAUGIILIN, AM., Ph.D., Professor of Politi-
cal Economy and Finance, 3 Central Avenuc

THE Rev. CHHARLES MELLEN TYLER, A M., Professor of the
History and Philosophy of Religion and of Christian Ethics,
15 lrospect Street

ALBERT SHAW, Ph.D., Professor of the Historv of Political and
Municipal Institutions and International Law.

*——— ——Professor of Psychology.

SPENCER BAIRD NEWBURY, E.M., Ph.D., Acting Professor of

General, Organic, and Applied Chemistry, 29 Last Avenue
LUCIEN AUGUSTUS WAIT, A.B.,, Associate Professor of Mathe-
matics, 35 Last . 1lvenue
EDWIN CHASE CLEAVES, B.S., Associate P’rofessor of Freehand
Drawing and Mechanical Drawing, Cortland
BRAINARD GARDNER SMITIH, A.M., Associate Professor of Elo-
cution and Oratory, 3 Grove llace
SIMON HENRY GAGE, B.S., Associate Professor of Physiology, and
Lecturer on Microscopical Technology, South Avente
ROLLA CLINTON CARPENTER, M.S., C.E., M.M.E., Associate
Professor of Experimental Engineering, 25 Heustis Street

®This professorship will be filled before the opening of the University year 1891-92.
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GEORGE PRENTICE BRISTOL, A.M., Associate Professor of
Greek, and Secretary of the Faculty, 63 £ddy Street

CHARI.ES LLEE CRANDALL, C.E., Assistant Professor of Civil En-
gineering, in charge of Railway Engineering and Geodesy,
100 Hector Street

IRVING PORTER CHURCH, C.E., Assistant Professor of Civil En-
ginecring, in charge of Applied Mechanics and Hydraulic Engi-

neering, 151 E. Seneca Street
WILLIAM RUSSELIL DUDLEY, M.S,, Assistant Professor of Cryp-
togamic Botany, 108 Cascadilla Place
GEORGE WILLIAM JONES, A.M., Assistant Professor of Mathe-
matics, 17 Stewart Avenue
GEORGE SYVYLVANUS MOLER, A.B.,, B.M.E., Assistant Professor
of Physics, 119 V. Aurora Street

CHARILES FRANCIS OSBORNE, Assistant Professor of Architecture,
142 Cascadilla Flace

ALBERT WILLIAM SMITH, M.M.E., Assistant Professor of Me-
chanical Engincering and Machiue Construction, 212 £, Slale

JAMES FURMAN KEMDP, A M., E. M., Assistant Professor of Geology
and Mineralogy, 163 E. Buffalo Street

ALFRED BRUCE CANAGA, Passed Assistant Engineer, U.S.N., As-
sistant I’rofessor of Mechanical Engineering, and Instructor in

Marine Engineering, 69 Heustis Street
GEORGE LINCOLN BURR, A.B.,, Assistant Professor of Ancient
and Mediaeval History, 43 East Avenue
ITARRIS JOSEPH RYAN, M.E., Assistant Professor of Electrical
Engineering, 31 Dryden Road
HERBERT CHARLES ELMER, A.B., Ph.D., Assistant Professor of
Latin, 77 Heustis Street
HARVEY DANIEL WILLIAMS, M.E., Assistant Professor of Me-
chanical Drawing, 100 Cascadilla Place

CHARLES BENJAMIN WING, C.E., Assistant Professor of Civil
Engineering, in charge of Masonry Structures and Superintendent
of the Laboratories, _ 38 Hazen Street

JAMES MCcMAHON, A.M., Assistant Professor of Mathematics,
I Quarry Street
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ARTHUR STAFFORD HATHAWAY, B.S., Assistant Professor of

Mathematics, 19 Stewart Avenue
WILLIAM RIDGELY ORNDORFF, A.B., Ph.D., Assistant Profes-
sor of General and Organic Chemistry, 163 £. Buffalo Street

HENRY SILVESTER JACOBY, C.E., Assistant Professor of Civil
Engineering, in charge of Bridge Engineering and Graphics,
3 Quarry Street

—_— Assistant Professor of Philosophy (Ancient).

Assistant Professor of Philosophy (Modern).

INSTRUCTORS AND ASSISTANTS.

JAMES OWEN GRIFFIN, Instructor in German, and REGISTRAR,
229 E. State Streel

ORRIN LESLIE ELLIOTT, Ph.D., Iustructor in English, and As-

sistant Registrar and President's Secretary, Dryden Road
EUGENE HENRY PRESWICK, B.S., Instructor in Qualitative
Analytical Chemistry, Forest Home

LUDLOW ELIAKIM LAPHAM, A.B., Instructor in French,
10 Stewart Avenue

DUANE STUDLEY, B.S., Instructor in Mathematics,
71 Dryden Road

RICHARD FRANCIS NELLIGAN, Instructor in Gymnastics,
g6 E. Seneca Street

HERMAN KLOCK VEDDER, C.E., Instructor in Civil Engineering,
48 W. Seneca Street

THEODORE HENCKELS, B.S., Instructor in German,
g9 Heustis Street

FRANK HOVEY NOYES, Instructor in Industrial Art,
gb E. Seneca Street

HIRAM SAMUEL GUTSELL, B.P.,, A M., Instructor in Drawing
and Industrial Art, 26 Hazen Sireet

¢ These Professorships will be filled before the opening of the University year
1891-93.
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FRANK MELVILLE BRONSON, A.M., Instructor in Greek and

I.atin, 135 N. Tioga Street
WALTER LORING \WEBB, C.E., Instructor iu Civil Engineering,
. 40 Hazen Street

GLEORGE WELTON BISSELL, M.E., Instructor in Sibley College,
170 Cascadilla Place

WILLARD WINFIELD ROWLEE, B.L., Instructor in Botany,

40 Heustis Street
JAMES EDWIN CREIGHTON, A.B., Instructor in Philosophy,

69 Heustis Street
ERNEST GEORGE MERRITT, M.E., Instructor in Physics,

69 Heustis Street
OLIVER FARRAR EMERSON, A.M., Iustructor in English,

69 Heustis Street

IIENRY NEELY OGDEN, C.E., Instructor in Civil Engineering, in
charype of Sanitary Engineering Laboratory,
9 E. Buffalo Street

WILLIAM BELKNAI’ NEWBURY, Ph.B,, Instructor in Chemistry,
163 £. Buffalo Street

ALBERT PPAUL WILLIS, Instructor in I'reehand Drawing,
100 Cascadilla Place

CHARLES SUMNER FOWLER, A.B,, Instructor in Mathematics,
10 Stewart Avenue

WILLIAM MASON TOWLE, B.S., Instructor in Mechanical Engi-
neering and Foreman of the Machine Shop, 63 Eddy Street

WALKER GLAZIER RAPPLEYE, B.S., Instructor in Mathematics,
27 Stewart Avenue

SAMUEL J SAUNDERS, A.B., Instructor in Physics,
22 Lake Street

VERNON FREEMAN MARSTERS, A.B., Instructor in Geology,
114 University Avenue

GRANT SHERMAN HOPKINS, B.S., Instructor in Anatomy,
231 £. Slale Street

ARNOLD EILOART, B.S., Ph.D.,Instructor in Chemistry,
163 £. Buffalo Street
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PIERRE AUGUSTINE FISH, B.S., Instructor in Physiology and
Anatomy, 231 E. State Street

VICTOR EDWIN COFFIN, A.B., Instructor in English,
114 Universily .-1venue

LESTER JAMES YOUNG, Instructor in Architecture,
163 ££. PBuffalo Street

GEORGE DEFREES SHEPARDSON, A.M., M.E., Instructor in
Physics, 61 Dryden RKoad

CAMILILO VON KLENZE, Ph.D., Instructor in Romance Languages,
<1 Dryden Road

EDWARD BAILLOT, B.S., Instructor in Romance Languages,
9 flcustis Streel

HENRY IIIRAM WING, B.Agr., Instructor in Dairy Husbandry,

Reservoir Avenue
*

, Instructor in Civil Engineering.

*

, Instructor in Civil Engineering.

EMILE MONNIN CHAMOT, Assistant in Chemical Analysis,
178 /2. State Strect

FREDERIC LAWRENCE KORTRIGIIT, B.S., Assistant in General
Chemistry, 35 Dryden Road

GEORGE W BOTSFORD, A.B., Assistant in Ancient History,
81 Cascadilla Place

STEWART WOODFORD YOUNG, B.S., Assistant in Chemistry,
Fast L1l [{ouse

JAMES WHEAT GRANGER, Instructor in Forging,
Exchange Holel

WILLIAM HENRY \WOOD, Instructor in Woodworking,
22 W. Mill Street

JAMES ELIJAH VANDERHOEF, Instructor in Moulding,
Sibley College

FRED CLARKSON FOWLER, Mechanician, and' Instructor in
Physics, 75 W. Mill Sireet

GEORGE POLLAY, Instructor in the Wood Shop,
86 W. Seneca Streeet

s;'l‘hese Instructorships will be filled before the opening of the University year
1891-92.
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LEVI FREDERICK CHESEBROUGH, Instructor in Mechanic Arts,
134 E. State Streel

GEORGE W TAILBY, Assistaut to the Professor of Agriculture, and
Foreman of the Farm, Reservoir Avenue

ROBERT SHORE, Assistant to the Professor of Botany, and Head
Gardener, 23 Hazen Sireel

OLIN S BLAKESLEE, Mechanician to the College of Civil Engi-
necering, 65 E. Mill Streel

SPECIAL LECTURERS.

Besides the instruction regularly given by the resident officers of
the University, a large number of lectures are delivered by non-resident
lecturers on special subjects of importance. For this branch of in-
struction the scrvices of cminent specialists are sought, and the num-
ber of lectures given by each lecturer varies according to the nature
of the subject trcated. In the year 1889-go the lecturers and their
subjects were as follows :

PROFESSOR GOILLDWIN SMITIH, LI.D., L.H.D. : The Story of an
Old University (Oxford), Zoronto, Canada

THE HoN. GARDINER G. HUBBARD : Recent Discoveries in Africa,
Washington, D. C.

PROFESSOR LOUIS DYER, A.B.: The Aphrodite Cult of Paphos at

Cyprus, Oxford, England
ALBERT SHAW, Ph.D.: The Municipal Government of European
Cities, Minneapolis, Minn.
PrROFESSOR W. W. FOLWELL, Ph.D.: Property and Taxation, and
The Constitution and Paper Money, St. Faul, Minn.
PROFESSOR W. J. ASHLEY, A.M. : The Economic Development of
England, Zoronto, Canada

PROFESSOR HENRY C. ADAMS, Ph.D.: Some Aspects of Social
Questions, Ann Arbor, Mich.
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PrROFESSOR JAMES L. LAUGHLIN, A.M,, Ph.D.: The Relation of
Chiristianity to Economics, Philadelphia, Pa.

PROFESSOR W. LECONTE STEPHENS : Aeronautics, Brooklyn

CHARLES E. EMERY, Ph.D. : Marine Engineering,
New York City

CHI1EF ENGINEER B. F. ISHERWOOD, U. S. N. : Steam in the Steam
Engine, New York Cily

ECKLEY B. COXE, E.M., Ph.D). : Mine Engineering, Driflon, Fa.

GEORGE H. BABCOCK, M.E. : Steam Engineering,
New York Citly

J. F. HOLLOWAY, M.E. : Steam Pumping Machinery,
New York Cily

J. M. ALLEN, M.E. : Steam Boiler Design, Hartford, Conn.
R. W. HUNT, E.M. : Steel and Car-Wheels, Chicago, 1.

PROFE3SSOR W. A. ANTHONY, C.E., Ph.B. : Electrical Engineering,
Manchester, Conn.

OCTAVE CHANUTE, C.E. : Aeronautics, Chicago, 1lL.
THE HoN. FRANCIS M. FINCH, LL.D. : Fraudulent Conveyances,
lthaca

THE HoN. DANIEL H. CHAMBERLAIN, LL.D.: The Executive—
its Place and Powers—Under the Constitution, New York City

THE HoN. ALFRED COXE: The Law of Shipping and Admiralty,

Ltica
THE Hox. BENJAMIN F. THURSTON, A.M.: The Patent Laws of
the United States, Providence, R. 1.

THE HoN. WM. F. COGSWELL: The Law of Insurance, Kochester

THE HoN. GOODWIN BROWN, A.M. : The Law of Extradition.
Albany

THE HoN. HENRY W. CORNELL : Telegraph Law, New }York Cily
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UNIVERSITY PREACHERS.

———— e n

The preachers appointed from year to yeéar on the Dean Sage foun-
dation are chosen from eminent representatives of the several religious

denominations.

THE Riv.
T Rev,
Tiir REv.
T Riv.
THE Rev,
T Riv,
THE REvV.
T Ruv,
T REv,
TiE REv.
Tur Riv,
Tir Riv,
T Riev.
T Rev,
T Rev.
THE Riev,
Tue Riv,
T Rev,
T Riv,
Tiue Rev.
THE REv,
THE REV.

R. S. MCARTHUR, D.D.,
BROOKE HERFORD,
JULIUS II. WARD, D.D.,
WM. J. TUCKER, D.D.,
JENKIN LLOYD JONES,
TENNIS S IIAMLIN, D.D.,
GEO. D BOARDMAN, D.D.,
JAS. II. ECOB, D.D.,

J. M. BUCKLEY, D.D.,

C. A. BRIGGS, D.D.,

S. M. HOPKINS, D.D.,
JOHN M. CHADWICK,

I.. F. TOWNSEND, D.D.,

E . JOIHINSON, D.D.,

J. McC. HOLMES, D.D.,

CHANCELLOR SIMMS, D.D.,

HENRY M. KING, D.D.,

E. WINCHESTER DONALD, D.D.,

L. T. CHAMBERILAIN, D.D.,
R. S. RIGGS, D.D.,

WM. ITAYES WARD, D.D,, LL.D.,

PHILIP S. MOXOM, D.D.,

The following were the preachers for 1889-90 :

New York (Cily
Boston, Mass.
Poston, Mass.
Andover, Mass.
Chicago, 1.
Washington, D. C.
Philadelphia, Penn.
Albany
New York City
New York City
Auburn
New York Citly
Boston, Mass.
Chester, Penn.
Albany
Syracuse
Albany

New York City

Brookiyn
Auburn

New York City

Boston, Mass.

THE REV. PROFESSOR FRANCIS G. PEABODY, D.D,,

THE RT. REV. W. C. DOANE, D.D., LL.D.,

THE REV.
THE REV.
THE REV.
THE REV.

THE REv. THEODORE L. CUYLER, D.D.,
THE REv. ALEXANDER McKENZIE, D.D.

MOSES HOGE, D.D.,

J. H. TWICHELL, A.M.,
ROBERT COLLYER,

J. A. M. CHAPMAN, D.D.,

Cambridge, Mass.
Albany

Rickmond. Va.
Hartford, Conn.
New York City
Philadelphia, Penn.
Brooklyn
Cambridge, Mass.
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LIBRARY STAFF.

GEORGE WILLIAM HARRIS, Ph.B., Librarian,
142 £. Seneca Streel
GEORGE LINCOLN BURR, A.B., Librarian of the President White
Library, 43 East Avenue
ANDREW CURTIS WHITE, Ph.D)., Assistant Librarian in charge of
Classification, 130 /2. Seneca Street
WILLIAM HENRY HUDSON, Assistant Librarian in charge of Ref-
erence Library, 41 Heustis Street
MARY FOWLER, B.S., First Cataloguer in the Library,
148 Cascadilla Place

JULIA WELLS BROWN, Cataloguer in the Library,
Sage College

GERTRUDE FRANCES VAN DUSEN, Catalogucr in the Library,
212 E. Slale Street
ELLSWORTH DAVID WRIGIHIT, A.B,, Catalovuer in the President
White Library, 1S Linn Street
WILLARD HENRY AUSTIN, Dclivery Assistant in the Library,
89 Fleustis Streel
CHARLES HENRY PARSHALIL, A.B., Delivery Assistant in the
Library, 1 Linn Street
EDWARD CORNELI, LL.B., Librarian in the Law Library,
93 Cascedilla Place

OTHER OFFICERS.

— ———

EMMONS LEVI WILLIAMS, Treasurer, 188 £. Stale Street

CHARLES BAKER MANDEVILLE, B.S., Assistant to the Treasurer,
63 £ddy Strcel

HORACE MACK, Assistant to the Treasurer in the Land Ofhce,
116 Cascadilla Place

SARA ADELIA BEACH, Treasurer’s Stenographer,
s8 N. Geneva Streel
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ALICE BELLE CARMAN, President's Stenographer,
10 E. Mill Street

MRS. ELLEN KELLEY HOOKER, Principal of Sage College,
Sage College
EDWARD PAYSON GILBERT, Business Manager of Sage College,
166 £, State Street

CLARENCE WENTWORTH MATHEWS, Master of the Chime,
South Avenue

AGRICULTURAL EXPERIMENT STATION.

The Corps of the Agricultural Experiment Station is made up as
follows :

ISAAC PHILLIPS ROBERTS, M.Agr., Director and Agriculturist,
37 East Avenue

HENRY HIRAM WING, B.Agr., Deputy Director and Secretary,
Reservoir. Avenue

GEORGE CHAPMAN CALDWELL, B.S., Ph.D., Chemist,
11 Central Avenue

JAMES ILAW, F.R.C.V'.S., Veterinarian, 33 East Avenue

ALBERT NELSON PRENTISS, M.S., Botanist and Aboriculturist,
3 Central Avenue

JOHN HENRY COMSTOCK, B.S., Entomologist and Invertebrate
Zoologist, 43 East Avenue

HENRY SHALER WILLIAMS, Ph.B., Ph.D., Geologist,
1 East Avenue

LIBERTY HYDE BAILEY, M.S., Horticulturist, 3 East Avenue
SIMON HENRY GAGE, B.S., Anatomist, South Avenue

WILLIAM RUSSELL DUDLEY, M.S., Cryptogamic Botanist,
108 Cascadilla Place

HARRY SNYDER, B.S., Assistant Chemist, ¢ £as¢ Buffalo Street
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WEIL TON MARKS MUNSON, B.S., Assistant Horticulturist,
40 Heustis Street

CLINTON DEWITT SMITH, M.S., Assistant Agriculturist,
Reservotr Avenue

MARK VERNON SLINGERLAND, Assistant Entomologist,
43 East Avenue

METEOROLOGICAL BUREAU OF THE STATE OF
NEW YORK.

CENTRAL OFFICE AT CORNELL UNIVERSITY.
(Under Chapter 148 of the L.aws of 1839.)
COMMISSIONERS.

THE HON. A. S. DRAPER, Superintendent of Public Instruction,
President, and Commissioner Lx-officio, Albany

PROFESSOR E. A. FUERTES, Director, and Commissioner Lx-officio,
Cornell Universily

THE HON. SIMEON SMITH, Treasurer and Commissioner, Ithaca
OFFICERS,
EBENEZER T. TURNER, C.E., Meteorologist
WILLIAM O. KERR, Clerk

ROBERT M. HARDINGE, U.S. 8. 8. Assistant
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SPECIAL FACULTIES.

The President of the University is et oficto Chairman of each of the Special Fac-
ulties. 1n the abscuce of the Presi lent, the Professor whose name is printed first on
the list of membdbers, is the acting Chairman.

ARTS--Professor a1, Professors WHEELER, OLIVER, SCHUR-
MAN, Bristol, and ELMER.

I.LETTERS—DProfessor CorRsoN, Professors CRANE, HEWETT, WAIT,
WHITE, WILDER, SCHHURMAN, HART, and B. G. SMITH.

PHILOSOPHY —Professor SCHURMAN, Professors NicHoLs, CoM-
STOCK, CrANE, OLIVER, PPRENTISS, CALDWELL, WHITE, H. S.
WiLLianms, S, G Winnianms, Hanie, WHEELER, and WILDER.

SCIENCE -Professor WiLDER, Professors COMSTOCK, CRANE, HEw-
b TT, PRENTISS, CALDWELL, NIcHOLS, WAIT, and H. S. WILLIAMS.

AGRICULTURE—Professor ROBERTS, Professors CALDWELL, CoM-
STOCK, LLAw, PRENTISS, BAILEY, and H. S, \WILLIAMS,

ARCIHITECTURE-—Professor BABCOCK, Professors FUERTES, OLI-
VER, CLEAVES, and OSHORNE,

CHEMISTRY AND PHYSICS—Professor CALDWELL, Professors
NICHOLS, NEWBURY, MOLER, RYAN, and ORNDORFF,

CIVIL, ENGINEERING—DProfessor I't_ERTES, Professors BABCOCK,
NicHOLS, TutrrsToN, OLIVER, CALDWELL, CHURCH, CRANDALL,
Jacony, and C. B. WixNG.,

MATHEMATICS—Professor OLIVER, Professors \WAIT, JONES, NICH-
oLs, BaBcock, FrErTeESs, MORRIS, THURSTON, MCMAHON, and
HaTHAWAY,

THE SIBLEY COILLEGE OF MECHANICAL ENGINEERING
AND THE MECHANIC ARTS—Professor THURSTON, Profess-
ors NICHOLS, FUERTES, MORRIS, CALDWELL, OLIVER, CLEAVES,
CARPENTER, A. \W SMITH, CANAGA, and H. D. WILLIAMS.

NATURAI HISTORY—Professor PRENTISS, Professors COMSTOCK,
Law WILDER, II. S, WILLIAMS, BAILEY, DUDLEY, GAGE, and
KEMP,

HISTORY AND POLITICAL SCIENCE—Professor TYLER, Profess-
ors TUrrLE, CRANE, HALE, HEWETT, WHITE, LAUGHLIN,
and BURR.

SCHOOL OF LAW—Judge BOARDMAN, Professors HUTCHINS, BUR-
DICK, COLLIN, TYLER, and TUTTLE.
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THE UNIVERSITY SENATE.

CHARLES KENDALL ADAMS, LL.D.

GEORGE CHAPMAN CAILDWELL, B.S., Ph.D.

BURT GREEN WILDER, B.S., M.D.

JAMES LAW, F.R.C.V.S.

ALBERT NELSON PRENTISS, M.S.

JOHN LEWIS MORRIS, AM., C.E.

THOMAS FREDERICK CRANE, A. M.

HIRAM CORSON, A.M., LL.D.

WATERMAN THOMAS HEWETT, A.B., Ph.D.

THE REV. CHARLES BABCOCK, A.M.

JAMES EDWARD OLIVER, A. M.

ESTEVAN ANTONIO FUERTES, C.E.,, M.A.S.C.E.

ISAAC PHILLIPS ROBERTS, M. Agr.

HORATIO STEVENS WHITE, A.B.

JOHN HENRY COMSTOCK, B.S.

SAMUEL GARDNER WILI.IAMS, A.B., Ph.D.

HENRY SHALER WILLIAMS, Ph.B., Ph.D.

WILLIAM GARDNER HALE, A.B.

THE REV. MOSES COIT TYLER, LL.D., L.H.D.

ROBERT HENRY THURSTON, A M., LL.D., Doc. Eng.

JACOB GOULD SCHURMAN, A.B., D.Sc.

HERBERT TUTTLE, A.M., L.H.D.

BENJAMIN IDE WHEELER, A.B., Ph.D.

HARRY BURNS HUTCHINS, Ph.B.

CHARLES AVERY COLLIN, A.M.

FRANCIS MARION BURDICK, A.)M.

EDWARD LEAMINGTON NICHOLS, B.S., Ph.D.

LIBERTY HYDE BAILEY, M.S.

EDWARD HITCHCOCK, Jr., A. M., M.D.

HERBERT EVERETT TUTHERLY, A.M., 1st Lieut., 1stCav.,
U.S.A.

JAMES MORGAN HART, A.M., J.U.D.

JAMES LAURENCE LAUGHLIN, A.B., Ph.D.



MATERIAL EQUIPMENT OF THE
UNIVERSITY.

LOCATION.

CORNELI, UNIVERSITY is situated on the eastern hillside of the
Cayuga Lakc valley, some four hundred feet above the head of the
lake. This lake stretches away more than twenty miles to the
north, and the valley leading to it twelve or fifteen miles to the
south, in full view from the University. From both sides of: the lake
ravines run back, through which considerable streams fall from four
to six hundred feet in the course of a mile.

The University grounds consist of two hundred and seventy acres of
land bounded north and south by Fall Creek Ravine and Cascadilla
Gorye respectively. The eastern portion, of aljout two hundred acres,
is devoted to the uses of the agricultural department. Two main ave-
nues, Central and East Avenue, well shaded by elms, run parallel to
cach other the entire length of the eastern portion, a distance of half
a mile. On these and the intersecting avenues are grouped the uni-
versity buildings and more than thirty residences of professors. The
grounds are laid out with great care, are decorated with ornamental
trees and shrubs, and are made to illustrate the courses of instruction
iu botany, horticulture, and arboriculture.

BUILDINGS.

MORRILL HALL AND WHITE HALL.—These two edifices, architect-
urally alike, are each one hundred and sixty-five feet by fifty, four
stories in height, of blue Ithaca stone, with light Medina trimmings.
Each building is divided by three corridors, running from front to
rear. The middle corridors lead to the larger lecture-rooms, and the
other corridors to the smaller lecture and recitation-rooms. In Mor-
rill Hall are the offices of the President, the Treasurer, the Dean, and
the Registrar of the University, and the Secretary of the School of
Law ; the faculty-room, agricultural museum, and office of the Agri-
cultural Experiment Station.
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McGRAW HALL.—This building, the gift of the late Mr. John Mec-
Graw, of Ithaca, is constructed, like the edifices adjacent to it, of dark
blue stone, quarried near the University grounds, but with dressings
and cornices of gray Onondaga limestone. In its architecture it cor-
responds with the other buildings. Its length is two hundred feet,
and its width sixtv, while its tower rises to a height of over one
hundreld and twenty fcet. It consists of a main edifice and two wings.
The main or central portion of the building comprises one room one
hundred feet long, fifty-six wide, and nineteen in height ; and another
above it of the same length and breadth, but nearly forty feet high,
and containing three gallerics with an average height of twelve
feet each. In this part of McGraw Hall are alcoves and galleries
for the library on the lower floor; while on the second floor and in
the galleries above it a large part of the museum of natural history
is arranged. In the north wing is the anatomical lecture.-room, and
the special anatomical lal oratory. Beneath this is the seminary-room,
and the basement is occupied by the general anatomical laboratory.
In the south wing are the geological lecture-room and the paleonto-
logical laboratory, and immediately over them the geological labora-
tory. In the campanile, in the center of the front of McGraw Hall—
a massive stone tower twenty-two feet square—are placed the great
bell of the University, the nine smaller bells of the McGraw chime,
and the great University clock. The different parts of McGraw Hall
are separated by walls of brick and doors of iron, rendering them
completely fire-proof. The library room contains shelving for eighty
thousand volumes. The galleries of the museum are fifteen feet deep,
with a total length of six hundred feet.

The trustees of the University at a recent meeting, provided for the
erection of a fire-proof building for the use of the Library. The ex-
treme dimensions of this building, which will be constructed of stone,
will be one hundred and seveuty feet by one huudred and fifty-three
feet. Its book capacity will be four hundred and seventy-five thous-
and volumes. It is hoped that it will be ready for occupation by the
opening of the next collegiate year.

LINCOLN HALL is a substantial brown stone structure, two hundred
feet long and seventy feet wide. It contains sixty-oue rooms inits five
floors, and has been specially designed for the use of the departments
of Civil Engineering and Architecture. In addition to the laboratories
and museums described elsewhere, the building contains the libraries of
the two departments, aggregating about three thousand volumes, read-
ing-rooms, class-rooms, and draughting-rooms. The latter are eighty
feet long and sixteen feet wide, and are prov.ded with means for regu-
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lating the height and intensity of the illumination. The building
contains also the offices of the professors, the central office of the Com-
missioners of the State Meteorological Bureau, and the meteorolog-
ical observatory of the department of civil engineering.

A temporary astronomical observatory has been erected near the
main building, in which are mounted, on brick piers, an astronomical
transit by Troughton and Sims, provided with two collimators; a
sidercal clock; a four-and-a-half inch Clark equatorial; two large
altazimuths reading to seconds by levels and micrometers; and a
three-and-three-eighths inch zenith telescope by Fauth.

T SinLky CorLEGR. —The buildings of Sibley College were erect-
ed and presented to the University by the late Hon. Hiram Sibley, of
Rochester, N. Y., who also gave the machinery, and the greater part
of all the collections with which they are supplied. The main build-
ine is of Ithaca stone, trimmed with white sandstone, and in archi-
tecture similar to Morrill and White Halls. It is one hundred and
sixty feet long, forty feet in width, and three stories in height.
The workshops form three sides of a quadrangle, of which the fourth
side is formed by the college building proper; they are of brick
and two stories in height. The main building contains on the
first floor two large muscums, fully described elsewhere, the
library and reading-room, a large and well lighted lecture-room,
and the private rooms of the professor of practical mechanics. On
the second floor are the lecture-room of the professor of mechanical
enygineering and the director, with its collectious, the drawing-rooms
.of the departments of electrical engineering and of industrial drawing
and art, and the lecture-rooms of the professor of electrical engi-
neering, and the room of an instructor. The third floor is occupied by
the drawing-rooms for the younger classes in freehand drawing and
.decorative art, and the private rooms of the professor of drawing and
his assistants. The workshops consist of a machine shop, a foundry,
a blacksmith shop, and a wood-working shop ; and include rooms de-
voted to the storage of tools, to emery grinding, etc. These shops are
one hundred to one hundred and fifty feet in length, about forty feet
in width, and are well lighted. The forge and the foundry are in a
separate structure, one hundred and fifty feet in length, built in 18go.
An additional building, one hundred and fifty feet by forty in dimen-
sions, and two stories in height, has its seconu floor devoted to work
in machine design, and includes several drawing-rooms for upper
classmen, a lecture-room, and a room appropriated to the use of the
professor having charge of the laboratories. The main floor is divided
into several rooms, each devoted to some department of experimental
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work. The tools and machinery are described fully under the head
of Sibley College Collections. At the bottom of Fall Creek gorge is
the house protecting the turbine which supplies the power ordinarily
required for driving the machinery of the coilege, and the electric ap-
paratus for lighting the campus and the buildings. The large engine
fmd dynamo room, containing all the engines and dynamos employved
in lighting the University, is adiacent to the shops, and beside the
boiler-room in which are placcd the 600 H. P, boilers

FRANKLIN HALL. —=This buiid.ng, situated on the north side of the
quadrangle, was opencd for occupancy in Scptember, 1883, It is of
red sandstone, about one hundred and forty fect in length, with a
width of fifty and sceventy feet, and is three stories in hieight above a
well-lighted basement. The exterior is ornamented with casts and
medallions of distinguished scientists,  The Luilding contains, in ad-
dition to the amplv-cquippel laboratorics of the department of
physics, two ‘arge lecture-rooms, scating about one hundred and
seventy students each. A fire-proof, one-story annex, built of brick,
is situated behind EFranklin Hall. It contains, in addition to the
assay laboratory of the chemical department, a large room devoted to
applied electricity, also the instrument making and repair shops and
the storage-battery room of the department of physics.

MoRrsE HALL.—This building, for the exclusive use of the chemical
department, stands west of Fraukliu 1{.1l. It is built of brick, with
slow-burning construction throughout, and is therefore nearly fire-
proof. It is one hundred and cighty feet long, and seventy feet wide,
with high base ment and two storices, and contains forty rooms, hesides
a large sub-hasement. It will be occupied tiiis vcar for the first time.
For the internal arrangements sce the chemical laboratory.

THE SAGE COLLEGE F)OR WoMEN. —This building 1s the gift of the
Hon. Henry W. Sage. It is a home or dormitory for students, not a
separate department or school. The front fagade has a length of one
hundred and sixty-eight feet, a depth of foriv-one feet, and is four
stories in height. The north wing is eighty-five feet long, and the
south wing one hundred and twelve. The building is of brick, with
stone trim:mings. A gymnaasium nearly connects the wings in the
rear. The rooms for the students are eighteen feet by fourteen, with
a low partition dividing off one part for a sleeping-room. The college
will accommodate about one hundred students. Besides the dormi-
tories, dining-hall, and parlors, it contains a large lecture room, a mu-
seum, laboratories, with very complete equipments, for students in
botany, with green-houses, forcing-houses, and other necessary facili-
ties for the pursuit of floriculiure and ornamental gardeuing.
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THE SAGE CHAPEL.—This chapel, the gift of the Hon. Henry W,
Sage, and situated about midway between Morrill Hall and Sage Col-
lege, is constructed of brick with elaborately carved stone trimmings,
and is of the Gothic order of architecture. The auditorium has a seat-
ing capacity of about five hundred persons. Oue of the most note-
worthy features of the room is the number of memorial windows and
tablets. Opening into the auditorium is a smaller chapel, so arranged
as to be used in connection with it. On the opposite or north side is
THE MuMoRIAL CHAPEL, constructed in the Gothic style of the sec-
ond or decorated period. It was erected, as a tablet in its northern
cnd bears witness, to the memory of Ezra Cornell, John McGraw, and
Jennic McGraw-Fiske, and was completed in 1884. The exterior is of
red brick with stone trimmings. The interior walls are of Ohio stone
and vellow brick. The ceiling is vaulted, with Ohio stone ribs and
Cacn stone panels.  On entering the chapel the eye is at once arrested
by the rich memorial windows, constructed by Clayton and Bell, of Lon-
don. They are designed not only to commemorate the conuection of
Mr. Coruell, Mr. McGraw, and Mrs. Jennie McGraw-Fiske with this
University, but also to associate their names with the names of some
of the greatest benefactors in the cause of education. The north win-
dow coutains the figures of William of Wykeham, John Harvard, and
Ezra Corncell ; the east window the figures of Jeanne of Navarre, Mar-
garct of Richmond, and Jennie McGraw-Fiske ; the west window those
of Elihu Y.le, Sir Thomas Bodley, and John McGraw. Directly be-
neath the great northern window is a recumbent figure of Ezra Cor-
nell, in white marble, of heroic size, by William W Story, of Rome;
near this is another recumbent figure, that of Mrs. Andrew D. White,
also in white marble, by Frankliu Simmons, of Rome. A vault un-
derneath the chapel contains recesses for the remains of the founders
of the University.

The building erected for the purposes of the GYMNASIUM AND
ARMORY is situated at the extreme southern end of the campus, and
was complcted in the winter of 1883-4. The main poriion is of brick,
one hundred and fifty feet long, sixty feet wide, and fifty feet high.
The Annex, joiuing the main hall on the south, isa two-storied build-
ing, having an area of fifty-two by forty-eight feet. The main build-
ing, with the exception of a small portion that is set apart for an
office and military store-room, is used for gymnastics and military
drill. This contains the arms and equipment of the cadet corps,
and a carefully selected supply of the most improved gymnastic ap-
paratus and appliances for both individual and class work. The hall
is heated by steam and lighted by electricity, and gives a clear space
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for floor room in the gymnasium of one hundred and fifty by sixty
feet. The Annex contains the offices of the Department of Physical
Culture, faculty dressing-room, bath-rooms, lavatory, closets, general
repair room and dressing-rooms which contain locker accommodations
for eight hundred students.

CascADILLA PLACE, situated on the south bank of Cascadilla
gorge, is built of blue stone, is one hundred and ninety-five feet long
by one hundred feet wide, four stories high, and contains about two
hundred rooms. It was completed in 1868. University exerciscs are
no longer held there, the rooms beinyg rented to professors and stu-
dents as living apartments.

BARNES HALL.--The University is indebted to the generosity of
the late Alfred S. Barnes, Esq., of New York, for a commodious and
elegant building designed mainly for the use of the.University Chris-
tian Association. This buildingisone hundred and twenty feet by eighty
feet in dimensions, and three stories in height. The material is brick,
with trimmings of Ohio stone, brown stone and granite. On the
north, the main entrance is marked by a graceful tower rising to a
height of one hundred feet. The building contains a secretary’s room,
assembly-room, library, reading-room, and all other needed accom-
modations for the work of the association, in addition to a spacious
auditorium which occupies the larger part of the second floor. Be-
sides the auditorium, there is a smaller class-room on this floor,
the two being separated by a screen which in case of need is easily
removed, thus throwing the entire second floor into one hall, and
furnishing seating room for one thousand pcersons. The various as-
sembly-rooms and class-rooms are furnished with fire-places, and the
best modern methods of heating and ventilation are employed.

MUSEUMS.

THE AGRICULTURAL MUSEUM occupies a large room on the second
floor of Morrill Hall and four rooms in the basement. It contains,
1. THE RAU MODELS, being one hundred and eighty-seven models of
plows made at the Royal Agricultural College of Wurtemburg, under
the direction of Professor Rau, and arranged and classified by him for
the Paris Exposition of 1867. 2. Engravings and photographs of cul-
tivated plants and animals, obtained at the various agricultural colleges
of Europe. 3. THE AUzoUX VETERINARY MODELS, being the entire
series used at the government veterinary colleges of France and
Russia. 4. A collection of the CEREALS OF GREAT BRITAIN, being a
duplicate of that in the Royal Museum of Science and Art at Edin.
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burg, presented by the British government. §. A collection of agri-
cultural seeds. 6. A large number of models representing a great
variety of agricultural implements. The class-room has been pro-
vided with a special set of diagrams and other appliances designed to
illustrate the subject of the lectures on agriculture.

THE MusEUM O¥ ARCHEOLOGY consists of about four thousand
specimmens. Of these about fifteen hundred illustrate primitive society
in South Amcrica and the Pacific Islands, and were collected chiefly
by Professors Hartt, Barnard, Derby, Steere, and Ward. There are a
few hundred antiquities from Great Britain, Denmark, France, Switz-
erl.and, and Ilgypt. The most valuable object in the Egyptian collec-
tion is a mummy of the XXIII dynasty, taken in 1883 from the necro-
polis at Thebes, and presented to the University by the Hon. G. P.
Pomcerov, American Consul at Cairo. The remainder of the museum
is composcd of the relics of the Indians and Mound-Builders of North
America.

Tur ARCHITECTURAL MUSEUM contains over three hundred and
fiftv maodels, in wood, stone, and plaster, illustrating the various con-
structive forms of the different styles, and one hundred and fifty of
ornantenta! forms, sculpture, leaf-work, mouldings, etc., in stone,
plaster, and terra cotta, besides numerous specimens of: tiles, mosaic
work, marbles, granites, and other materials used for decorative and
constructive purposes. The collection of architectural photographs
numbers about fiteen hundred, many of which are of large size.

T BorANiCAl, MusieM.—The means of illustrating the instruc-
tion in botany include the herbarium, estimated to contain fifteen
thousand species ; two series of models, the Auzoux and the Brendel ;
the full set of wall maps of Achille Compte, and the botanical charts
of P’rofessor Kny ; a lime lantern with five hundred views, illustrating
different departments of botany ; twenty compound and dissecting
microscopes; a collection of fruits, cones, nuts, seeds, fibres, and
various dry and alcoholic specimens ; a general collection of economic
vegetable products, and above a thousand specimens of the woods of
different countries. Besides these, the large couservatories and gar-
dens, and an uncommonly rich native flora afford abundant material
for illustration and laboratory work.

THE MUSEUM oF CHEMISTRY AND PHARMACY occupies a large
room, specially designed for this purpose, on the second floor of
Morse Hall. In this room are displayed, 1. THE APPLIED CHEMIS-
TRY COLLECTION, which includes a full series of typical organic com-
pounds, and also a great number of specimens illustrating the leading
chemic 1 industries, such as the manufacture of the various acids,
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alkalies and salts, pigments, glass, pottery, soap and stearine, the
chemical processes of bleaching and dveing, photography, etc. 2.
THE COLLECTION OF PHARMACY AND MATERIA MEDICA, consisting
of specimens of dried medicinal plants, drugs, active principles and
pharmaceutical apparatus. 3. THE METALLURGICAL, COLLECTION,
which includes the typical fuels, ores, slags and finished products
necessary to illustrate the processes of extraction of the uscful metals.

In the arrangement, display, and labeling of these collections
especial pains have been taken, in order that the significance of
each specimen may be evident to all visitors to the muscum,

THE Muskuy oF CONCHOLOGY, one of the most complete in ex-
istence, is on the sccond floor of McGraw Hall, It contains the
Newcomb collection of shells, which cmbraces more than cighty
thousand examples of more than twenty thousand varicties, repre-
senting at least fifteen 1thousand species. The collection is systematic-
ally classified and exhibited with special reference to making it
available for study. As many of the specimens are of great ranty
and not a few unique, the collection offers unusual facilitics for the
systematic study of conchologv.

THE SPECIAL MuUskuMs oF THE COLLEGE OF Civil. ENGINEERING
contain the following collections: 1. The MURET collection of models
in descriptive geometry and stone cutting. 2. The D LLAGRAVE
general and special models in topography, gcognosy, and engineer-
ing. 3. The SCHROEDER models in descrijtive geometry and stere-
otomy, with over fifty brass and silk transformable models made in
this college after the OLIVIER models. 4. The GRUND collections
of bridge and track details, roofs, trusses, and masonry, supplemented
by similar models by Schroeder and other makers. §. A model rail-
road bridge of twenty-five feet span, the scale being one-fourth of
the natural size. 6. The DIGEON collection of movable dams and
working models in hydraulic engineering. 7. Working models of:
water-wheels, turbines, and other water engines. 8. Several large
collections of FEuropean and American photographs of engineering
works during the process of construction, and many other photo-
graphs, blue prints, models and diagrams. 9. An extensive collec-
tion of instruments of precision, such as a Troughton and Sims
astronomical transit; a universal instrument, by the same makers,
reading to single seconds; sextants, astronomical clocks, chrono-
graphs, a Negus chronometer, two equatorials—the larger having an
objective, by Alvan Clark, four and a half inches in diameter, a large
zenith telescope of improved construction for latitude work, and other
instruments, like pier collimators, etc., necessary to the complete
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equipment of a training observatory. 10. A GEO EsIC collection,
consisting of a secondary base line apparatus made under the direc-
tion of the Coast Survey, two new base line bars designed and con-
structed in the laboratorics of this college, and all the portable, astro-
nomical, and ficld instruments needed for extensive triangulations,
including sounding-machines, tachometers, deep-water thermometers,
heliotropes, ctc. 11. Among the usual field instruments there is nearly
cvery variety of enginceers' transits, theodolites, levels, solar and other
compasses, ommimeters and tachometers with a large number of special
instruments, such as planimeters, pantographs, elliptographs, arith-
mometers, computing machines, altazimuths, sextants, hypsometers,
and scif-recording meteorological instruments of all descriptions.
12. A very complete set of all appliances and instruments for making
rcconnaissances in topographical, hydrographical and mining surveys,
in addition to the instrumental equipment which is common to the
muscums, and the ten laboratories of this College, which are des-
cribed clsewhere.

T MusieM oF ENTOMOLOGY AND GENERAL INVERTEBRATE
Zootocy. The entomological cabinet contains, in addition to many
exotic insccts, specimens of a large proportion of the more comiion
species of the northeastern United States.  The collection includes
many scts of specimens illustrative of the metamorphoses and habits
of insccts. The general collection of invertebrates comprises a well-
sclected scrics of forms representing all of the larger groups. In this
collection there is a nearly complete set of the duplicates distributed -
by the U, 8. National Muscum, many specimens collected on the coast
of Brazil by the late Professor C. I°. Hartt, and specimens from Florida
and the West Indies, collected by Dr. Wesley Newcomb. The collec-
tion includes, morcover, a set of the Auzoux models and of the glass
models made by the Blaschka.

THE MuskuMs AND COLLECTIONS OF THE SIBLEY COLLEGE OF
MECHANICAL ENGINEERING AND MECHANIC ARTS are of exceptional
extent, value, and interest. The two principal rooms on the first floor
of the main building are devoted to the purposes of a museum of
illustrative apparatus, machinery, products of manufacturing, and
collections exhibiting processes and methods, new inventions, forms
of motors, and other collections of value in the courses of technical
instruction. In the west museum are placed a full Reuleaux collec-
tion of models of kinematic movements, which is, so far as known,
the only complete collection on this continent, and is one of the
very few in the world. Besides these are the Schroeder and other
models, exhibiting parts of machinery, the construction of steam
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engines and other machines. In the east museum are placed a large
number of samples of machines constructed to illustrate special forms
and methods of manufacture. Among these are several beautifully
finished samples of steam-pumps **sectioned' toexhibit their internal
construction, steam-boiler injectors similarly divided, governors for
motors, devices for lubrication, and apparatus for the transmission of
power, both by shafting and by wire-rope transmission. The lecture-
rooms of Sibley College, each being devoted to a specified line of
instruction and list of subjects, are each suy plied with a collection of
materials, drawings, models and machines, especially adapted to
the wants of the lecturer. Thus, the lecture-room of the instructor
in Materials ofi Engineering contains a large collection of the
metals in common use in the arts, with samples of ores and of special
products, exhibiting processes of reduction and manufacture. Among
these are the whole range of copper-tin and copper-zinc alloys, and of
the *‘ kalchoids'' produced by their mixture, such as were the subjects
of investigations by the Committee on Alloys of the U. S. Board ap-
pointed in the year 1575. The collection is supplemented by other
alloys produced later by the Director, and is one which has no known
superior, and is perhaps unequaled. The course of instruction in
mechanical engineering is illustrated by a fine collection of steam-
engines of our own make and of various well known types, gas and
vapor engines, water-wheels and other motors, models and drawings
of every standard or historical form of prime mover, of parts of ma-
chines, and of completed machincry.

The collections of the Department of Drawing a’so i1 c'ude a large va-
riety of studies of natural and conventional forms, shaded and in out-
line, geometrical models, casts and illustrations of historical ornament.

The workshops are supplied with every necded kind of machine or
tool, including lathes of our own and.other makes, and hand and
bench tools sufficient to meet the wants of one hundred and fifty stu-
dents of the first year, in woodworking ; in the foundry and forge, all
needed tools for a class of over one hundred in the second vear; in
the machine shop, machine tools from the best builders, and others
made in the University shops, and a great variety of special and hand
tools, which are sufficient to work a class of one hundred in the third
year, and sixty or eighty seniors and graduate students.

The Department of Experimental Engineering possesses experi-
mental engines and boilers, and other heat motors, such as air and
gas engines, and is well supplied with testing machines in consider-
able variety, as well as all the apparatus required, as indicators, dyna-
mometers, etc., for determining the efficiency of engines. Each of
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the several rooms on the first floor of the Sibley College annex is a
museum of apparatus. These collections are elsewhere described.

THE MuskiuM OoF GEOLOGY, PALEONTOLOGY, AND MINERALOGY
comprises the following coilections: 1. THE JEWETT COLLECTION,
accumulated by the late Colonel Jewett when curator of the State
Cahbinet of Na'ural History. This collection is especially rich in
New York fossils, containing many of the original specimens des-
cribed in the S:ate reports, and not a few unique specimens. 2. A
fair representation of the rich faunas of the cretaceous and tertiary
formations alony the eastern and southern parts of the Union, and
a large number of characteristic English and European fossils. 3. A
fine scries of Knglish mesozoic fossils ; of tertiary fossils from Santo
Domingo : of pre-glacial fossils from Sweden ; and numerous smaller
collections from various typical localities in our own country. 4.
The Ward sceries of casts. 5. The unique collections from Brazil, made
by Professor Hartt and party on the Morgan expedition, containing
the original specimens and a great number of duplicates. Numer-
ous additions have been made during the past year. 6. THE SILLI-
MAN CorLLEcTioN of minzrals accamulated by the late Benjamin
Silliman, Jr., and illustrating the rarer and commoner mineral species.
Notable additions have been made to it from year to year by purchase
and donation. 7. The collections in economic geology are intended
to iilustrate the ores and useful minerals of the United States, and al-
though of recent date alrealy begin to represent in detail the re-
sources of the country.,

Tur MUsEUM oF VETERINARY SCIENCE embraces the following col-
lections : 1. The Auzoux veterinary mo l:ls, comprising plastic models
of the horse, showing the relative position of over three thousand
anatomical parts ; models of limbs, sound and with detachable pieces,
and their morbid counterparts, illustrating changes in diseases of the
bones, joints, muscles, etc. ; a set of obstetrical models, showing the
virgin and gravid uterus in different animals, and the peculiarities of
the female pelvis and its joints; models of the gastric cavities of do-
mestic animals ; an extensive set of models of jaws, showing the in-
dications of aze as well as various habits and diseases ; models of
equine teeth in sections, showing structure and the changes effected
by wear. 2. Skeletons of the domestic animals, articulated and un-
articulated. 3. A collection of diseased bomnes, illustrating the vari-
ous constitutional diseases which impair the nutrition of the<e struct-
ures, tozether with the changes caused by accidental injuries and
purely local disease. 4. Skulls of domestic animals, prepared to
illustrate the surgical operations demanded in the different genera.
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5. Jaws of farm animals, illustrating the growth and wear of the
teeth, age, dentinal tumors, caries, etc. 6. A collection of specimens
of teratology, consisting of monstrous foals, calves, and pigs. 7. A
collection of tumors and morbid growths removed from the different
domestic animals. 8. Some hundreds ot specimens of parasites from
domestic animals. g. A collection of calculi from the digestive and
urinary organs, etc., of farm animals. 10. Foreign bodies taken from
various parts of the animal economy. 11. A collection of surgical in-
struments used in veterinary practice 12. A collection of medicinal
agents. 13. In addition, a large number of diagrams, the property of
Professor Law, available in illustration of different points in anatomy,
physiology, and pathology.

THE MUSEUM OF GENERAL ZooLOGY.—The vertehrate collections
are as follzws : About thirty-seven hundred examples of about twenty-
five hundred species of entire animals in alcohol, nearly half of the
specimens being fishes collected in Brazil by the late Professor C. F.
Hartt ; the remainder include series of named fishies from the Smith-
sonian Institution and the Museum of Comparative Zoology, repre-
sentatives of the general North American fauna, and of the local
fauna and many rare forms from various parts of the world, including
the following : Chimpanzee, orang, cheiromvs, dingo, pangolin, sloth,
ant-eater, armadillo, ornithorhynchus, echidna, jacana, sphenodon,
monitor, heloderma, crocodile, alligator, draco, axolotl, proteus, meg-
alobatrachus, siren, amphiuwma, pipa, ceratodus, prctopterus, flying-
fish, polypterus, calamoicthys, thalassophiryne, chimwra, cestracion,
myxine, bdellostoma, and branchiostoma ; about twentv-eight Lun-
dred anatomical preparations, including mounted skeletcns of man,
gorilla, lion, panther, camel, horse, porpoise, manatee, sloth, kanga-
roo, ostrich, apteryx, alligator, draco, frog, cryptobranchus, necturus,
cacilia. and amia ; more than one thousand pregarations of the brain ;
large series of dissections of the lamprey, necturus, and cat; em-
bryos or young of -man, ape, leopard, opossum, kangaroo, manatee,
dugoug, peccary, llama, sea-lion, bat, alligator, necturus, amia, legi-
dosteus, shark, skate, and domesticated animals ; about one thou-
sand microscopical preparations, chiefly from the cat, frog, and nec-
turus ; more than eleven hundred mounted skins, including orang,
tiger, cheetah, otter, moose, trangulus, camel, beaver, hyrax, centetes,
galeopithecus, sloth, armadillo, manatee, porpoise, koala, wombat,
kangaroo, echidna, ornithorhynchus,emeu, apteryx, boat-bill, penguin,
gavial, crocodile, rattlesnake, heloderma, megalobatrachus, cerato-
dus, cestracion, saw-fish, gar-pike, polypterus, etc. Besides the pa-
pier-maché models by Auzoux mentioned above, there are several
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Bock-Steger models in plaster, a Buechi model of the brain, and series
of wax models by Weisker and Ziegler. In the arrangement of the
collections reference has been had to the exemplification of zoological
and morphological ideas, such as the unity of general structure under
diversity of form and mode of life in the branch and within each class,
the resemblances between members of different classes, the existence
of apparently useless organs, etc. Among special series are placed
together the vertebrates inhabiting this neighborhood, all venomous
forms, and preparations illustrating the resemblances and differences

between man and apes.

LABORATORIES.

THE ANATOMICAL LABORATORIES are in the north wing of Mec-
Graw Hall, second floor and basement. They are furnished with in-
struments and materials for practical work in anatomy, human and
comparative, histology, and elementary physiology. Among the ap-
pliances recently acquired are an incubator, a first-class microscope
with apochiromatic objectives and oculars, and apparatus for determin-:
ing the results of aquatic or comhined aquatic and aerial respiration.
Students have access to many works of reference and to a standard
series of anatomical and microscopical preparations.

THE BOTANICAL LABORATORY is located on the first and second
floors of the south wing of Sage College, adjoiuiug the botanical
lecture-rooms. 7The laboratory is supplied with microscopes and
other apparatus necessary for study and investigation in the several
departments of botanical science. Connected with the laboratory are
the green-houses, which at all seasons of the year furnish material for
illustration and for laboratory use.

THE CHEMICAL LABORATORY.—The new chemical laboratory con-
tains two lecture-rooms, one seating three hundred, aud the other
eighty students. Both rooms are supplied with all the necessary ap-
pliances for the illustration of the lectures, by experiments or the lan-
tern. On the second floor, besides the large lecture-room, there is a
laboratory for the work of students in introductory chemistry, with
two hundred and sixty-four places, and adjoining this the private labo-
ratory of the instructor in that course ; on this floor are also the office
and laboratory of the professor of general chemistry, apparatus and
preparation rooms in connection with the lecture-room, a room for oc-
casional special work, and, finally, the chemical museum for the col-
lections illustrating the courses in applied chemistry and pharmacy.

On the first floor is the general quantitative laboratory, with places
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for one hundred and forty students, besides twelve special places for
analysis by electrolysis. Adjoining this room are the balance room
for students, and the private laboratory of the assistant professor of
analytical chemistry ; next follow the general supply room for all de-
partments of the laboratory in general, the office and private labora-
tory of the professor of agricultural and analytical chemistry, the
women'’s cloak room, the chemical library, the combustion and muffle
room, the special room for irou analysis, with places for eight students,
the sanitary laboratory and distilling room, with places for ten stu-
dents, the room for analysis by optical methods, the smaller lecture-
room, and the men’s coat room.

On the basement floor is the qualitative students’ laboratory, with
places for two hundred and fifty-six students, if it is necessary to
crowd them, but accommodating easily one hundred and eighty-four:
and it is so arranged that in the terms when the quantitative labora-
tory is liable to be overcrowded, and fewer students are working at
qualitative analysis, twenty quantitative students can work here, with
all the advantages enjoyed by the beginners in the regular quaatita-
tive room, and for whose use balances are placed in an adjoining
room. On this floor are also the private laboratory of the instructor
in qualitative analysis, the laboratory of the agricultural experiment
station, and a room for gas analysis, with a northern exposure. In
the eastern section of the building on this floor the organic laboratory
is located, with places for twenty-four students, a combustion room, a
room for advanced organic work, the private laboratory of the assist-
ant professor of organic chemistry, the pharmaceutical laboratory,
with places for sixteen students, the private laboratory of the as-
sistant professor of pharmacy, and store-rooms.

In a sub-basement is ample space for a cool, fire-proof room, and
other store-rooms for chemical stock in bulk; and in the attic story
are rooms for photographic work.

Every room in which unwholesome or offensive fumes are liable to
be evolved is connected with a special system of ventilation for their
rapid removal. Distilled water is conducted in block tin pipe to all
the more important rooms on each floor, from a tin-lined tank in the
uppermost story where the distilling apparatus is placed.

Every student’s place is furnished with all the essential apparatus
for his general work, and with water, and in the quantitative rooms
with suction; oxygen, hydrogen, and air-blast are supplied wherever
required, from reservoir tanks in the basement.

The chemical library contains complete sets of all the important
journals, and works of reference ; and such additions are made to it



MATERIAL EQUIPMENT OF THE UNIVERSITY

from vear to year, as are necessary to keep it abreast with the times.
It is accessible to all students, under such restrictions only as are
necessary to secure it against any detriment.

THE CiviI, ENGINEERING LABORATORIES cover a floor area of about
ten thousand square feet. They are well equipped and comprise:
1. A GENERAL LABORATORY containinyg a large cnllection of machines
and apparatus for the experimental s udy of subjects connected with
the theoretical instruction of the lec.ure-ruo.ns, and as preparation for
the special laboratories. 2. AN HyDRAUL:C |LABORATORY with com-
plcte appliances for determinations of *efliciency’ ; piping, mouth
pieces, and special castings, for the derivation of coefficients ; weirs
provided with all forms and heights of notches and orifices; gauges,
clectrical and automatic devices for the most refined measurements of
weiphits, pressures, velocities, equilibrium, viscosity, eflux in closed
and open conduits, water reaction, etc. 3. A CEMENT LABORATORY
provided with automatic machines for the establishment of standard
tests. The furniture of this laboratory has been designed by special-
ists iu view of its needs, and what has heen done already at the great
laboratories of P'rofessors Tetmayer and Bauschinger, at Zurich and
Munich. 4. A BRIDGE LABORATORY for the study of stresses in many
tvpes of trusses, the determination of the effect of permanent and
variable strains upon the nature and requirements of bridge designs
and their details, ete.  This laboratory has under way important in-
vestigations. 5. A GRAVIMETRIC LABORATORY where cold and hot
pendulums swing iu connection with other instruments of precision.
6. A GEODETIC LABORATORY for the determination of the values and
errors of graduation of circles and levels of high precision, fitted with
level testers, collimators, cathetometers, etc. 7. A MAGNETIC LLABO-
RATORY in which is acquired the skill necessary to use the Kew mag-
netometer and Barrow's circle. The instrumental constants are de-
rived in an isolated ** copper house’ ; but the magnetic quantities are
obtained each year, by the students in civil engineering, at the astro-
nomical stations of the systematic survey of the State. This work has
been carried on since 1874 under the auspices of Cornell University.
8. A METRIC LABORATORY for the absolute comparison of lengths,
provided with line and end comparators and dividing engines with inde-
pendent microscopes mounted on isolated piers. This room is built
with hollow double walls, and provision has been made to maintain it
at a constant temperature. Telescopic observations may be made
through tubes in the walls, which avoid the necessity of entering the
room, thus disturbing its temperature. 9. A BACTERIOLOGICAL LAB?-
RATORY in which students may become acquainted with bacterial
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forms and such portions of this subject as bear upon sanitary engineer-
ing. The optical apparatus has been expressly manufactured for us
by Reichert, of Vienna; and, as the result of consultation with bi-
oloists, physicians and sanitary engineers, the balance of the equip-
ment for the special purposes of this laboratory has been made by Dr.
Rohrbeck of Berlin. 10. A PHOTOGRAPHIC LABORATORY for re-
producing the appearance of tested specimens, for the purposes of
the lecture-room, as aid in topographical surveys, and for the distribu-
tion, to graduates and purchasers, of reprints of the great collection
of progress photos of engineering structures owned by this college.

THE SiBLEY COLLEGE LABORATORIES OF ELECTRICAL ENGINEER-
ING, including the apparatus of the Department of Electrical Engineer-
ing of Sibley College and also that available in the Department of
Physics, comprehend many special collections of apparatus. The
collections iuclude a number of large and small dynamos, of arc and
incandescent lighting types, including a five hundred light and a
twenty-five light Edison, two Thomson-Houston, three Weston, a Ball,
a Mather, a Waterhouse third brush, a Gramme, a Siemens and Halske,
a six hundred and fifty light Westinghouse alternate current machine
and its complement of converters, and a Westinghouse forty arc light
alternator with its full complement of lamps; a variety of motors
including two ten H. P. automatic Sprague motors, a Brush five H. P.
constant current, and a Tesla alternate current motor. Storage bat-
teries are of the Julien, Gibson, Sorley, and ‘' accumulator'’ types;
aggregating one hundred cells in number. There are arc and incan-
descent lamps of the various types, and commercial electric meters.
The great tangent galvanometer and electro-dynamometer, and the
potential instrument at the Magnetic Observatory, and the authorized
copies of the British Association standards of resistance afford every
facility for making measurements iu absolute measure of current,
E. M. F., and resistance with the highest attainable accuracy.

There are a large number of ammeters, voltmeters, Wheatstone
bridges, electrodynamoineters, electric balances, long range electro-
meters, etc., that have been built or procured for general use, that are
always kept in correct adjustment by comparison with the above
stdndardizing apparatus. Apparatus is provided for all delicate test-
ing, for the exact study and determination of alternate current energy,
for conductivity and insulation tests, and for the determination of the
properties of the magnetic materials. Means for making quantitative
measurements are supplied through a well equipped photometer
room for the photometry of arc and incandescent lamps; several
Brackett “ cradle’ dynamometers for efficiency tests of dynamos and

4
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motors ; a rehostat of german-silver wire for a working resistance
with a capacity ranging from twenty-two hundred ohms and four
ampeéres, to four-tenths of an ohm and three hundred ampéres. The
apparatus of electrical measurement is the property of the
Department of Physics, as are many of the dynamos.

The Sibley College machinery, and the dynamos of the Department
of Physics, are place! in large apartments adjacent to the steam-
boiler ‘* plant” of the University and the College.

THE I.ABORATORY OF ENTOMOLOGY AND GENERAL INVERTE-
BRATE ZOOLOGY occupies the entire second floor of the north division
of White Hall. It is equipped with microscopes, and other apparatus
necessiary for practical work in entomology. The greater part of the
entomoloyical cabinet is kept here for reference. The laboratory is
also supplied with a large collection of duplicate specimens of insects,
and typical forms of other orders of invertebrates for the use of the
students,  ThHe INSECTARY OF THE AGRICULTURAL EXPERIMENT
STaTioN affords facilities to a limited number of advanced students
for special investigations in the study of the life history of insects,
and for cxperiments in applied entomology.

THE GEOLOGICAL [LABORATORIES occupy the entire second floor
of the south wing of McGraw Hall, and are well furnished with the
appliances needful for successful study in paleontology, lithology,
practical geoloyy, and the optical study of rocks and minerals. The
laboratory on the east side is devoted especially to the collections and
other cquipments for the study of fossils and the various branches of
paleontological scicnce. The west room is devoted to the lithological
and advanced mineralogical collection and the equipments for macro-
scopic and microscopic study of minerals and rocks. Both labora-
torics are in coiunection with the main geological museum, occupying
the central part of the same floor. The laboratory for introductory
work in mineralogy and blowpipe analysis occupies the west base-
ment and is equipped with study collections and facilities for blow-
pipe determinations. Here are also placed the study collections in
economic geology.

THE SIBLEY COLLEGE MECHANICAL LABORATORIES constitute the
department of demonstration and experimental research of Sibley
College, iu which not only instruc¢tion but investigation is conducted.
They are principally located in the annex of Sibley College, in several
rooms of good height, well lighted on all sides, and carefully fitted up
for the purpose for which they are designed, occupying the entire
lower floor, a space of one hundred and fifty feet long by forty feet wide.
It is supplied with the apparatus for experimental work in the deter-
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mination of power and efficiency of motors, including a number of
experimental and other steam engines, and the turbine driving the
machinery of the establishment ; with the boiler-testing plant and in-
struments; and with numerous machines, of the various standard
types, for testing the strength of metals. Several steam engines and
boilers, air and gas engines, several kinds of dynamometers, lubri-
cant-testing machines, standard pressure-gauges, and a large collec-
tion of steam engine indicators and other apparatus and instruments
of precision employed by the engineer in such researches as he is
called upon to make, are collected here. All the motors of the Uni-
versity, and its 600 horse-power boilers, are availaile for test trials.
The steam engines ,are set up, with the heavy lighting dynamos,
adjacent to the boilers.

THE PHYSICAL LABORATORY.—The rooms of the physical depart-
ment occupy Franklin Hall. Piers are provided in several of the
rooms for apparatus requiring immovable support, and some of the
rooms in the basement and in the annex have solid floors of cement,
upon any part of which galvanometers, etc., may be used. The
lecture-room on the first floor has fixed seats for one hundred and
fifty-four students. The arrangements for experimental demonstra-
tions are most complete. Gas, water, steam, oxvgen, hydrogen, com-
pressed air, blast, and vacuum cocks are within easy reach of the
lecturer, and dynamo and battery currents are always at hand, and
under complete control from the lecture-table. A masonry pier, four
by twelve feet, permits the use in the lecture-room of apparatus that
could otherwise only be used in the laboratory. A small turbine on
the lecture-table furnishes power for a variety of experiments. Lan-
terns with the lime or electric light are alwavs in readiness for use
when their use can in any way aid a demonstration. Adjacent to the
lecture-room are three large apparatus rooms. On the first floor are
several laboratory rooms, equipped with reference to various special
lines of work, among which may be mentioned one for electric light
photometry, without windows, and painted black throughout.

The laboratory rooms in the western end of the main building are
devoted to advanced work, those on upper floors of the eastern end,
to elementary practice. On the fourth floor is a suite of rooms ar-
ranged for the study of photography, with special reference to its ap-
plication to physical investigation. Work in applied electricity is
carried on chiefly in the basement laboratories, in the annex, and in
the dynamo rooms of the department.

The equipment of the physical department comprises many fine in-
struments of precision. The standard clock, having Professor Young’s
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gravity escapement, is placed in a room provided with double walls,
and actuates two chronographs by which the time observations of the
laboratory are recorded. A very perfect automatic dividing engine,
a large comparator, a standard yard and meter, an electro-calorimeter
of a platinum wire resistance in a hard rubber tank, a spectrometer
reading to seconds, sets of resistance coils, and galvanometers of va-
rious forms are among the instruments. For magnetic and other
measurements by the magnetic needle, a special building free from
iron has heen erected. In this are placed the magnetometers and
the instruments for the accurate measurement of currents and poten-
tials. Of the latter is the large tangent galvanometer, constructed at
the University, with coils respectively one and six-tenths and two me-
ters in diamecter, and giving deflections to ten seconds. A very
valuable adjunct is a well-equipped workshop connected with the de-
partment, where a skilled mechanician is constantly employed in

making apparatus. Some of the most valuable instruments iu the
collection have been made in this shop.

THE UNIVERSITY LIBRARY.,

The Library, including the President White collection, described
below, contains about one hundred and seven thousand volumes, be-
sides thirty thousand pamphlets. It is made up largely of the follow-
ing collections, increased by annual additions of from three thousand
to five thousand volumes : A SELECTION of about five thousand vol-
umes purchased in Europe in 1868, embracing works illustrative of
agriculture, the mechanic arts, chemistry, engineering, the natural
sciences, physiology, and veterinary surgery ; THE ANTHON LIBRARY,
of nearly seven thousand volumes, consisting of the collection made
by the late Professor Charles Anthon, of Columbia College, in the
ancient classical languages and literatures, besides works in history
and general literature; THE BoPP LIBRARY, of about twenty-five
hundred volumes, relating to the oriental languages and literatures,
and comparative philology, being the collection of the late Professor

Franz Bopp, of the University of Berlin; THE GOLDWIN SMITH LiI-

BRARY of thirty-five hundred volumes, comprising chiefly historical
works and editions of the English and ancient classics, presented to the
University in 1869 by Professor Goldwin Smith, and increased during
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later years by the continued liberality of the donor; THE PUBLICA- "

TIONS of the Patent Office of Great Britain, about three thousand
volumes, of great importance to the student in technology and to
scientific investigators; THE WHITE ARCHITECTURAL LIBRARY, a
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collection of over twelve hundred volumes relating to architecture and
kindred branches of science, given bv ex-President White ; THE KEL-
LEY MATHEMATICAL LIBRARY, comprising eighteen hundred volumes
and seven hundred tracts, presented by the late Hon. William Kelley,
of Rhinebeck ; THE CORNELL AGRICULTURAL LIBRARY, bought by
the Hon. Ezra Cornell, chiefly in 1868 ; THE SPARKS LIBRARY, being
the library of Jared Sparks, late president of Harvard University, con-
sisting of upwards of five thousand volumes and four thousand pam-
phlets, relating chiefly to the history of America; THE MAY CoLLEC-
TION, relating to the history of slavery and anti-slavery, the nucleus
of which was formed by the gift of the library of the late Rev. Samuel
J. May, of Syracuse ; THE SCcHUYLER COLLECTION of folklore, Rus-
sian history and literature, presented by the Hon. Eugene Schuyler
in 1884; THE LAW LIBRARY, containing over seven thousand five
hundred volumes of legal works. The number of pecriodicals and
transactions, literary and scientific, currently received at the Library
is five hundred and thirty, and of many of these complete sets are
on the shelves.

The British Patent Office and the United States Patent Office supply
all reports published by them ; a very large number of mechanical
and engineering periodicals are taken, aud some progress has been
made toward collecting a library of hooks of similar character.

The Library is a circulating one for members of the Faculty and a
library of reference for students. Undergraduates have free access to
a collection of encyclopwmdias, dictionaries, and works of reference in
the various departments of study, but they apply to the librarian for
other works desired. Graduate students are admitted to the alcoves.
Upon the recommendation of the professor in anv department, stu-
dents of the senior and junior classes, engaged in special work in that
department, will be granted access to the shelves for purposes of con-
sultation.

Connected with the Library, and intended for use as a study room
by advanced students, is the seminary-room, containing one hundred
and fifty of the principal historical, literary, and philological periodi-
cals, and about four thousand volumes, selected with reference to the
needs of students engaged in special work. In the departments of
architecture, agriculture, arts, botany, civil engineering, mechanical
engineering, and philology, collections are set apart in seminary-rooms
for the use of students carrying on special investigations.

The Library is managed by a body known as the LIBRARY COUNCIL,
which consists of seven members, as follows: The President of the
University and the Acting Librarian, ex officio, one trustee chosen by
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the Board, and four professors nominated by the Faculty and con-
firmed by the Board of Trustees. The President of the University is
ex officio chairman of the council. The elected members hold office
one year.

The generous gift of the Hon. Henry W. Sage, consisting of a new
Library Building, now in course of erection, at a cost of more than
two hundred thousand dollars, and an endowment fund of three hun-
dred thousand dollars, the income of which is to be devoted to the
increase of the Labrary, not only adds greatly to the present facilities
for study, but also securces a future measure of growth much larger
and more uniform than has hitherto heen possible.

THR LIBRARY BULLETIN is issuced three or four times a year, and
contains cuasstfied lists of recent accessions, and of books in various

- depariments, as well as other bibliographical matter intended to assist
students in their use of the Library.

THr PRESIDENT \WHITE LIBRARY OF HISTORY AND POLITICAL
SCIENCE.- -On the 19th of January, 1837, ex-President Andrew D.
White, in accordance with a purpose long entertained, made a formal
proffer of his Library of History and Political Science as a gift to the
Universityv.  On the same day a committee was appointed by the trus-
tecs to confer with Mr. \White in regard to the conditions of the trans-
fer of the collection. The preliminary arrangements were satisfactori-
1v made, and this invaluable collection thus at once became available
for the purposes of the University. A catalogue, already far advanced,
will be pushed forward to completion with the utmost practicable ra-
pidity, with a view to publication. The collection consists of about
30,000 volumes and 10,000 pamphlets, besides a large number of man-
uscripts of unusual interest and value. In almost all departments it
contains works that are rare and valuable, while in one or two its com-
pleteness is believed to be unequaled in the United States. It is
especially rich in primary sources on the History of Superstition, on
the period of the Reformation, on the French Revolution, and on the
Period of the Civil War. The principal conditions on which this mu-
nificent gift is made are that it shall be placed in a fire-proof room,
where it will be easily accessible to students and historical scholars,
that it shall be placed in care of a special attendant, and that a sum of
money shall be annually appropriated by the University to keep the
collection supplied with the most important new books.
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THE UNIVERSITY FARM.

The Farm consists of about one hundred and ten acres of land, ex-
clusive of that under the charge of the Professor of Horticulture, and
is devoted to the uses of the agricultural department, for experimental
purposes, and for the illustration of the principles and practice of ag-
riculture. Nearly all the domestic animals are kept to serve the same
ends. Those portions of the farm and stock not used for experiments
are managed with a view to their greatest productiveness, Statistics
of both experiments and management are kept on such a system as to
show at the close of each vear the profit or loss not only of the whole
farm, but also of each crop and group of animals. The North Barn
(one hundred and forty feet in length by one hundred and twenty in
width, and three stories in height) is used for experimental purposes
and the general needs of practical agriculture. The large basement
contains a covered yard and accommodations for the dairy cows, thir-
ty in number, besides a cellar for roots and a place for cattle scales,
the steam boiler and the engine. The second floor is largely devoted
to accommodations for wagons, carriages, farm implements, and rooms
for the purpose of administration. The third story contains the
stationary thresher, the chaffer, the grain, straw and hay, and the sheep
pens. The Dairy Ilouse, an independcent structure not far from
the North Barn, is a wooden building two stories high, and fitted with
accommodations for the making of butter and cheese by the most ap-
proved modern methods. The building is constructed with special
reference to securing the most even temperature and the most perfect
ventilation. Its equipment embraces a steam boiler, an engine, two
creamers, and other modern appliances for the manufacture of butter
and cheese.

THE UNIVERSITY GARDENS.

About thirty acres are devoted to gardens and orchards. The area
presents a great variety of soils and exposures. There are now grow-
ing upon this area over fifty varieties of apples, over fifty of grapes,
and many kinds of plums, cherries, peaches, apricots, mulberries,
currants, gooseberries, raspberries, blackberries, strawberries, and
many miscellaneous fruits, as almonds, nectarines, figs, service bernes,
and edible nuts. A large portion of the grounds is devoted to illus-
trative and experimental vegetable gardening in great variety. A
dwarf pear orchard of 300 trees occupies a commanding site. Two
steam heated forcing-houses, each 20 by 60 feet, with their adjuncts,
belong to the horticultural department, and a garden-house, with
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work-rooms, office, atid photographic rooms, is attached. A mush-
room pit is connected with the forcing-house. The South Barn
(eighty feet long by sixty wide, and three stories high) is now used
by the department, and contains, aside from stables, a large grafting-
room, tool-room, and rooms for the storing of vegetables. A portion
of the ground adjoining the forcing-house is used for specimen plots.

ATHLETICS.

The Cornell Athletic Association, composed of representatives from
the trustecs, faculty, and student athletic organizations, was incorpo-
rated in June, 18589. A standing committee on athletics, including
the faculty members of the association, has also been appointed from
the faculty. Itis hoped that the cooperation of these various interests,
and the existence of a permanent organization may tend to produce a
greater steadiness in the management of athletics, and permit of some
contiunuity in the transmission of athletic methods and traditions.

Through the generosity of friends of the University, the association
has had placed at its disposal a field of about nine acres, situated on
the north side of I'all Creek gorge, together with a sum of money
sufficient for enclosing and grading the field properly, erecting a
grand stand, and providing a suitable cinder track. The field, which
is admirably adapted to the purpose, contains base-ball and foot-bhall

grounds, with additional space sufhcient for lawn-tennis and other
out-door sports.
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METHODS OF INSTRUCTION.
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ANCIENT CLASSICS.
I. GREEK.

The courses of study in the department of Greek havc been ar-
ranged with distinct reference to the fact that the ' ourse in Arts does
not require the study of Greek after the sophomore year, and, further-
more, with reference to the principle, that the choice of this Course
does not by any means imply an intention to specialize in Greek.

In view of this it is clearly desirable to give to the Gireek studies of
the first two years such a form that they will satisfy some distinct pur-
pose and represent in themselves some sort of completeness.

The work of the freshman year is directed toward cultivating the
ability of reading easily and at sight. Authors of the simplest stvle
have therefore been selected, Lysias and Plato as representatives of
the purest Attic type, and the Odyssey of Homer of the Epic. The
first term of the vear will include in connection with the reading of
Lysias and Plato, a thorough review-drill in the fundamentals of acci-
dence and syntax, and exercises in Greek composition will be re-
quired throughout the year. The class will be divided on the basis of
scholarship into two numerically equal sections at the beginning of
each term.

The required work of the sophomore year aims at giving the stu-
dent some acquaintance with the scope and meaning of Greek litera-
ture and with the characteristics of Greek thought. It couples with
the study of representative masterpieces of Athenian literature a
course of text-book study, lectures, and illustrative readings briefly
reviewing in outline the history of the Greek literature.

The elective work of the department falls under three distinct heads :

1. The literature. Six reading courses accompanied by lectures
are offered, three of which are given each year; viz., a course in the
drama, a course in the historians and orators, a course in the philoso-
phers, a course in the lyric and epic poets, a course in New Testament
Greek, and a course in the Greek of the Roman period.
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2. The antiquities. Course 7 treats of the entire equipment and
environment of ancient Greek life as made known to us in the litera-
ture and from the monuments, its usages and occupations, its ideas
and institutions.

3. The languazse. Lectures on Greek grammar from a historical
point of view are given in alternate years. The exercises of the philo-
logical scminary are especiallv adapted to the needs of prospective
teachers of the classics, and introduce the student to the original
souraes of information concerning the language and its history, and
accustom him to methads of independent investigation. The ‘emi-
narv-rooi has heen equipped with a carefully selected reference library
of over six hundred volumes, and will be used as a regular study-room
and laboratory by the more advanced students.

A course in elementary Greek has been added for the advantage of
non-Greek students, who for any reason, may have found it, though
late in their college course, desirable to acquire at least a rudimentary
knowledyue of the language, and are willing to incur the labor incident
to doing two vears work in one. The acknowledged purpose of the
course is to attain within one vear of extraordinary effort a reading
knowledge of Attic prose, and all other objects are made secondary to
this. The course cannot be used to make up conditions in the en-
trance cxaminations, it cannot be counted for graduation in the Course
in Arts, and it cannot, without much additional study, serve as a
preparation for the entrance examination.

II. LATIN.

The aim of the work in Latin covers several distinct heads :

1. To teach students of fair ability and of industry to read Latin
understandingly and rapidly, without translating.

2. To give to students who acquire this power the opportunity of
making a considerahle acquaintance with the literature of the language,
through the reading of large quantities of the important writers ; with
the history of the development of the literature, through a brief
course given in the sophomore year, and a more detailed study in con-
nection with the authors read in the later years ; and with the political
and social development of the Roman people. through the required
course in history in the freshman year (see History 1), and in the last
years, the collateral reading of history in greater detail in connection
with the reading of Roman writers.

3. To afford a more thorough and sympathetic knowledge of Roman
private life than the courses in the literatunre alone would give, through .



METHODS OF INSTRUCTION. 59

systematic lectures, illustrated abundantly, mainly by lantern views
and photographs, from the remains of Roman civilization preserved
in Ponipeii, Herculaneum, and Rome, and elsewhere.

4. To offer tostudents whose interest extends to the scientific aspects
of the language (and especially to those who are preparing to be teach-
ers) advanced courses, partly hv lectures, and partly by work in the
seminary, in tracing the development of the forms from the earliest
stage of the language known to us, in the study of these forms from
a comparative point of view, and in the advanced study of the origin
and development of the syutactical uses of the language, and of the
beginnings of their decay.

III. CoMPARATIVE PHILOLOGY.

The work in comparative philology is planned with reference to the
needs : first, of the general student with linguistic itterests ) second,
of those proposing to be teachers of language, and more cspecially, of
the classical languages ; third, of those who propose to devote them-
selves to the special scientific study of the Indo-European languayes.

To the first mentioned class of students course 1 is especially adapt-
ed. For those who propose to be teachers of other than the classical
languages the course in comparative grammar is recommended in ad-
dition to course 1. The courses on Greek and Latin grammar, and
the seminary work on the Greek diilects are of the first nmportance
for prospective teachers of the classics, and for such work a prelimary
study of the elements of Sanskrit is considered emincently desirable,
though not absolutely essential. For such as mayv wish to devote
themselves exclusively to the studv of comparative philology, there
will be offered, as occasion may demand, in addition to the courses
already announced, a more advanced course in Sanskrit, and special
courses in the comparative grammar of other branches of the Indo-
European family of languages. The course in Gothic grammar i1s in-
tended both for students of comparative philology and for specialists
in Germanic, including English, philology.

GERMANIC LANGUAGES.

The aim of the first two years in German, besides preparing the stu-
dent for progressive and independent work, is to aflord those who
have not a full classical training some grammatical and linguistic dis-
cipline, an insight into the relations between German and English,
and a certain degree of literary culture.
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During the freshman year Brandt's Grammar and Reader are used,
accompanied by exercises in writing German, and translation at sight,
and followed by some special work, containing easy novels or plays.

In the sophomore year the standard German classics are translated
and special attention is paid to the study of etymology, to prose com-
position, to reading at sight, and to literary biography.

During the junior and senior years occur lectures and recitations,
with elective classes, on German history, literature, and mythology ;
and courses are given varying from year to year, embracing the works
of the leading authors. Classes are also formed in composition and
conversation, and recent dramatic literature and the writings of living
novelists arc read. Instruction is further provided in Middle High
German and the older Germanic dialects.

The seminary svstem of study for advanced students has heen em-
ploved in the department for several years with satisfactory results.
To different members of such classes different portions of the same
general subject are assigned, with references to the proper authorities
or sources ; or individual members pursue individual courses of read-
ing under the supervision of the professor in charge. Lectures for
those intending to be teachers are also given on class-room methods
and theories of instruction in the modern languages ; and generous

provision has becen made by the University for the use of lantern
slides for illustrative purposcs.

ROMANCE LANGUAGES.

Instruction in French during the first year is essentially the same
for all courses. It is expected that studeunts in the technical courses,
who take but one year of French, will be enabled to read ordinary
French scientific works and the French text-books which may be
used in their courses. Inthe second year the object of study is more
literary than grammatical ; two hours a week are devoted to reading
advanced French and the study of the history of the literature, with
special reference to its principal schools or movements. Omne hour a
week is given up to French composition, dictation, and pronunciation.

The instruction in the department is so planned that a student who
pursues French for three or four years has an opportunity to study
every period in French literature from the medizeval to the modern.
Special instruction is also provided for graduates and other advanced
students in French philology, Old-French, and Provengal.

The courses in Spanish and Italian areof two years each, two hours
a week. The grammar is rapidly studied the first term, and reading
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begun in the second. In the second year more advanced works in
Spanish and Italian are read; inthe former Cervantesand Calderon ;
in the latter, selections from Dante, Petrarch and Boccaccio, with lect-
ures on the history of the literature. Advanced instruction is given
iu Spanish and Italian philology.

The library is well provided with materials for the special study of
the literature of the XVIIth century and of the Romantic school,
while means are not wanting for the study of other periods, and of
the other Romance literatures and philology.

ENGLISH.

I. RHETORIC.

The instruction given in the first two years is chiefly practical. It
aims at training students to express themselves clearly and concisely,
and with discrimination in the use of terms. Text-hook work is sup-
plemented by lectures and discussions. Special attention is given to
the construction of the paragraph and the theme. The greater part
of the work in these two years cousists in the preparation of brief
essays upon topics assigned by the instructor. Each essay is read
and criticised privately with the writer. Instruction is thus adapted
to the needs of the individual student.

The Rhetoric of the junior and senior years is more literary and
historical in its nature. It aims at tracing the formation and develop-
ment of English style, chiefly prose, beginning with the Elizabethan
period. The relations between English style and classic and modern
continen:al theories are touched upon. In the senior year some omne
group of authors (varying from year to yvear) is read critically, with a
view to ascertaining and formulating stylistic characteristics. Iu both
years much collateral readiug is required, aud in the senior year some
original research, to be embodied in theses. These theses are criti-
cised in class and become the property of the department, to be used
as the basis of subsequent investigation.

It may be observed that the junior and senior classes, while open
to all properly qualified students, are planned with direct reference to
- such as are aiming at specific literary culture.

II. PHILOLOGY.

The aim of this course is to train both undergraduate and graduate
students m the methods of philological science as applied to English.
The English language is studied in its historic evolution, from the
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earliest recorded monuments down to and including Chaucer. Stress
is laid upon the relations between English and the cognate languages
of the continent. Students are expected to pursue the University
courses in Gothic and in Old and Middle High German. In the
seminary each member is required to follow throughout the year some
line of original research and embody the results in a thesis, which
becomes the property of the department.

II1I. ELOCUTION AND ORATORY.

In the junior yvear, the first term is devoted to the study of Mande-
ville's Elements of Reading and Oratory, to special work in vocal
gymunastics, and to exercises in articulation and enunciation. The
sccond and third terms are devoted to the practical application of the
clements of reading and oratory, and to instruction in general de-
livery. P

In the senior vear, cach student electing the work is required to
write orations as the professor may direct. Each oration is read and
criticiscdd with the writer, who is then instructed as .to its proper de-
livery. To ygive the students experience before audiences, there.are
weekly oratorical exercises, which are open to all students and visitors
who may wish to attend.

IV. ENGLISH LITERATURE.

In the sophomore vear a general survey is made of English Prose
through Minto's ** Manual of Prose Literature,”’ which is supple-
mented, in various respects, by the talks of the instructor.

In the junior and senior vears lectures are given on English Litera-
ture, from the fourteenth to the nineteenth century, inclusive, the
principal courses, or groups, being, 1. On Wycliffe; the Vision of
William concerning Piers Plowman; Chaucer ; and Gower. 2. On
Shakespeare. This embraces about forty lectures, which are specially
devoted to the dramatic art, the action, and the moral proportion of
about fifteen plays, representing the poet’s early, middle, and late
work. Additional lectures are given on Shakespearian bibliography,
and on the language-shaping of the plays as a chronological test. In
connection with the latter subject, several lectures are given on the
asthetics of English verse, in which analyses are presented of the
most important poetical forms from Chaucer to Tennyson. Corson’s
‘* Introduction to the study of Shakespeare’’ is used as the basis of
the work done throughout this course, the appended ‘‘ Examination
Questions’’ affording subjects which will be assigned, from time to
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time, for treatment by the student. This work and Dowden’s
“ Primer* all students are required to have. 3. On Milton’s poetical
and prose works. 4. On the drama of the Restoration, and on the
subsequent drama to Goldsmith and Sheridan. This course includes
a special treatment of Dryden, as the central literary figure of the
period, and of the ‘‘ Collier Controversy.”” 5. On Pope and the prin-
cipal contemporary poets and prose writers., 6. On the Revival in
English Poetry ; the Ossian controversy ; Bishop Percy's Reliques of
Ancient En:lish Poetry ; Burns; Cowper. 7. Wordsworth’s protest
against the artificial school of Pope ; the Lyrical Ballads; the influ-
ences of the French Revolution upon the English Literature of the
period ; the poetry of Wordsworth, Coleridge, Shelley, and Byron,
and its relation to the French Revolution. 8. The reaction against
the revolutionary spirit, first distinctly indicated in ‘* Poems chicfly
Lyrical,”” by Alfred Tennyson, 1830 ; the poetry of Tennyson, the
Brownings, Rossetti, and Matthew Arnold, and that of their several
disciples.

It is made a leading purpose in these lectures to prescnt the licera-
ture, in its essenfial character, rather than in its historical, though the
latter receives attention, but not such as to set the minds of students
especially in that direction. It is considered all important that students
should first attain to a sympathetic appreciation of what is essenlial
and inlrinsic, before the adventitious features of literature—features
due to time and place—be considered.

Much importance is attached to the vocal interpretation of literature ;
as students are by this means brought into a more sympathetic appre-
ciation of the subtler elements of poetry and impassioned prose. To
this end a course of readings from the great poets and dramatists and
prose writers is given, at intervals, during the year. These readings
are given in the evening, iu the Botanical Lecture Room, Sage
College, and are open to all students and others who may wish to
avail themselves of them.

Seminary Work.—The literary seminary, to which only seniors, in
good standing in the regular literary work, and graduate students, are
admitted, is confined to prose authors. Certain classical works are
assigned by the instructor, as subjects of study, from which each stu-
dent makes aselection. This ke studies carefully, first, in its essential,
intrinsic character, and, secondly, in its accidental and historical
character, and afterwards embodies the result of his studiesin a paper,
which is read in the Seminary, and discussed by the several members,
each member having been required to read, in advance, the work in
question,
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PHILOSOPHY

The study of philosophy begins in the sophomore year, with a
prescribed course of two hours a week in psychology and logic,
throughout ‘he year. Thereafter the work is altogether elective. In
the junior year there is offered a three hour course on ethics; and
there will be offered next year a three hour course on the history of
philosophy, and a course on post-Kantian German philosophy. For
seniors and graduates who have completed these courses, there is a
course in the philosophy of Kant, and a course on metaphysics.
Duriny the Winter term there will also be given a general course, open
to all students, on the philosophy and history of religion. A more
detailed characterization of these courses will be found under
'* Courses of Instruction.”

The department is manned by a professor and an instructor. It has
a seminary-room (with chairs, tables, and aselect collection of books),
reserved for the exclusive use of advanced students (seniors and
graduates), who are engaged in investigation and writing. The li-
brary contains complete sets of the leading American, English,
French, and German philosophical periodicals.

THE SCIENCE AND ART OF TEACHING.

Believing that a need exists for more thoroughly equipped teachers
inn our higher educational institutions, the University has made pro-
vision for supplying this want, both by the establishment of a pro-
fessorship of the science and art of teaching, and by such additions to
some of the chief lines of university study as seem best adapted to fit
students to teach them successfully. The lectures of the Professor of
Teaching are given in two courses, each of which continues a year:
I. A course of three hours a week on the general theory of educa-
tion, the art of instruction with its application to various branches,
and the organization, management. and administration of schools ;
2. A course of two hours a week on the history of education,
with a discussion of the views of eminent writers on education. The
lectures are supplemented by conferences for the discussion of educa-
tional topics, for the special investigation of important educational
questions, and for reports on visits to schools; and, to students who
have completed either of the courses mentioned above, there is offered
a seminary for the examination of some advanced German work on
pedagogy.

Arrangements have also been made in several departments of the
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University, by special classes and by seminaries, to give extended in-
strunction to those who intend to teach, in the best methods of pre-
senting the branches of study to which these departments are devoted.

Certificates of scholarly fitness to teach, will, upon application on or
before June 1, be given to such graduates as have successfully pursued
the course of the Professor of Teaching, numbered (1) ubove, or that
portion of it which relates to the general theory of education, to-
gether with the course on the history of education, and have besides
attained marked proficiency in at least five hours of advanced work
for two years, in each subject for which the Teacher's Certificate is
given, in such courses as offer five or more hours of such work.

HISTORY AND POLITICAL SCIENCE.

Instruction in history and political science has three distinct pur-
poses in view. The first is to furnish the general information that is
necessary for intelligent citizenship ; the second to give such training
as will be valuable to students intending to go into the profession of
the law, into journalism, into the civil service, or into active political
life; and the third to provide for such special and advanced training
as will qualify students for higher degrees and for the subsequent
teaching of history and political science as a profession. The first of
these ends is sought by means of text-books, examinations, and lect-
ures ; the second and third by means of lectures, examinations, and
the careful investigation of special subjects carried on in the semina-
ries of history and political science.

In General History the courses (all of one year each), offer facilities
for a comprehensive and somewhat careful study of the whole period
from the beginning of Greek civilization to the present time. A course
of two hours a week is devoted to the social and political history of
Greece and Rome. This course can be followed in the sophomore year
by a course of three hours a week on European history, from Con-
stantine to the Remnaissance, and this in turn iu the junior year
by one of three hours a week on thz period from the Renaissance
to the French Revolution. In the senior year students may appro-
priately take the course of three hours on the period from the French
Revolution to the Franco-German War of 1870. English History is
represented by two courses, one on the political and social develop-
ment of England, and one on the development of English constitu-
tional history and constitutional law. In American History are two
principal courses: the one, of three hours a week, and extending
through two years, devoted to the general history of our country—

S
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social, political, and intellectual—from the earliest colonial settlements
down to the end of the war for the union ; the other, of two hours a
week, and extending through one year, devoted to the development
.of Amcrican constitutional principles and practice during the colonial,
revolutionary, and national periods. Seminaries in general history,
as well as in the history of England and of America, are organized
for the prosecution of advanced work.

In Political Economy provision is made for the following courses:
a general course of three hours a week in the elements of politi-
cal economy ; an advanced course of two hours on unsettled prob-
lems in political economy and finance; a course of one hour on
the history of tariffi legislation ; a seminary of two hours for the
cxamination of spcecial problems. After the present year additional
courses on the historical development of different economic and finan-
cial svstems may be expected. Within the wider scope of Politi-
cal Science, the following are given, viz.: a course of two hoursa
week on the history of political and municipal institutions ; a course
of one hour a week on international law and diplomacy ; a course of
onc hour a week on the literature of political science, and a course of
one hour a weck on the leading principles of Roman law. The ad-
vanced courses offer special facilities for graduate students of this and
of other umversities.

No course of study in Ilistory and Political Science is laid down;
but the various courses offered in the list of Courses of Instruction are
open to clection by all candidates for the degrees of Bachelor of Arts,
Bachelor of P’hilosophy, Bachelor of Letters, or Bachelor of Science;
and students in the course in Philosophy who, in the last two years,
elect continuously not less than nine hours in history and political
science may receive the degree of Bachelor of Philosophy in History
and Political Science. Candidates for either of these degrees desiring
to make a specialty of historical studies, are advised to elect from the
more elementary courses in the sophomore year. In the junior and
senior years, as nearly all studies are purely elective, there is ample
opportunity for selecting the work that may be desired. ~

Graduate studies may be carried on with advantage during two years
after the baccalaurcate degree is taken. The general seminary-room
contains some three thousand volumes of works selected with special
reference to the needs of advanced students of history and political
science, and this room is open to such students from nine o’clock in
the morning to the same hour at night. The alcoves of the General
Library, which is specially rich in historical literature, are also freely
accessible to this class of students, whenever they are carrying on in-
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vestigations in special subjects. The \Vhite Library of History, con-
taining about thirty thousand volumes and ten thousand pamphlets,
though not yet placed in one of the University buildings, is, for the
most part, upon the University grounds, and through the carefully
prepared catalogue kept in the University Library, is made available
to all advanced students.

The number of professors and other teachers devoted to this work,
the character and range of the instruction given, as well as the facili-
ties offered by the seminaries and libraries, afford peculiarly favorable

opportunities for the prosecution of a thorough and comprehensive
course of historical training.

MATHEMATICS AND ASTRONOMY.

The instruction offered by this department is directed toward three
ends : (1) to aid in developing certain powers and habits needed by
every true student and good citizen ; namely, of sustained, exact, can-
did, independent reasoning, even when the subject-matter becomes
general or abstract ; of imagination, to grasp as a whole a complex
geometric or other concept, or an extended scheme of thought; of ap-
plying theory to practical problems; and of precision and clearness in
stating one's own convictions and the grounds of them ; (2) to pre-
sent the fundamental relations of space, number and sequence, and
the structure of the system of worlds, in which we live ; (3) to meet
the special needs of students doing the higher technical and scientific
work, and of those intending to be teachers and investigators in
mathematics and mathematical physics.

It is hoped that the courses offered give enough in each of the chief
brauches of pure mathematics, and in some of the applications, to ¢x-
hibit the fundamental ideas and characteristics of each branch, and to
meet its fundamental difficulties ; so that the student's further studies
may not require a teacher. This is the more desirable, as the educa-
tional uses of these various lines of study differ somewhat in kind ;
but it sometimes requires that, to save time, problems collateral to
those examined be deferred until the whole shall come to be reviewed,
or until later studies, at the University or elsewhere, shall call for
them or throw new light upon them.,

In presenting the different topics, the endeavor is to cultivate the
powers of insight, judgment, and origination, rather than to rely very
much upon memory. Attention is given to the criticism and choice of
methods, and to the detection of their motives; and the methods most
naturally suggested by general considerations are oftenest preferred.
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Students are encouraged to think both with and without the aid of
symbolic language ; to give concrete interpretations of important steps
as well as of results; and, on the other hand, to see how far the sym-
bols with their laws of combination can be separated from the par-
ticular subject-matters, and to make free use of symbolic methods.

PURE MATHEMATICS.

The courses prescribed, in whole or in part, for all candidates for
baccalaurcate degrees comprise a yeur of solid geometry, algebra, and
trigonometry, and a year of analytic geometry and calculus ; making
up about the usual college curriculum of pure mathematics. These
arc supplemented by problems in geometry, algebra, and trigonome-
try rclective, two hours a week) ; and by the elective advanced work in
algebra, including determinants, imaginaries, and theory of equations
(two hours), in trigonometry (one hour), iu plane and solid analytic ge-
ometry (three hours), and in calculus (six hours) ; thus forming a tol-
crably full course in these subjects, which a good student can complete
before commencing his senior year, and which gives a good prepara-
tion for most of the courses that follow. Among the books used in the
clective work are Burnside and Panton's Theory of Equations, Tod-
hunter's and Caseyv's Plane Trigonometry, Salmon'’s Conic Sections,
and selections from his Higher Plane Curves and Analytic Geometry
of Three Dimensions, Williamson's Calculus, and (for reference) Bert-
rand’s Calcul.

Related to the above work from Salmon are two other courses, of
three hours ciach, viz.: (@) a course in synthetic geometry, which
gives the theories of transversals, of reciprocal polars, and of projec-
tion, thus showing the fundamental distinction between graphic and
metric geometry, with the poiut-and-plane dualism that runs through
the former, and training the imagination to see by ordinary perspective
the chief properties of all conic sections in those of the circle ; (4) a
course in quantics, including the theories of elimination, of ca-
nonical forms, and of such relations among functions or values as persist
when variables are linearly transformed or the corresponding geo-
metric figures are deformed as by perspective.

Two principal lines of further calculus study are offered, each of
them for three hours a week, and sometimes running through two .
years, viz.: differential equations, and the theory of functions. Per-
haps the first of these is specially important as an introduction to the
higher physical applications of calculus; and the second as leading* .
up to some of the largest of modern analytical concepts. The work at
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first is based upon the treatises of Forsyth, and of Briot and Bouquet,
respectively.

For the sake of the practical applications, there is instruction in
finite differences or in spherical harmonics and the potential function,
usually in alternate years. The elements of vector analysis, or of
non-Euclidean and hyper-geometry, or of probabilitics and least
squares with sociological applications, including some recent work of
Galton, are also usually taught if desired. 1In either of these subjects,
the lectures are two a week.

ASTRONOMY AND CELESTIAIL MECHANICS.

There is yearly a three-hour course in descriptive and physical as-
tronomy ; and in alternate years one in celestial mechanics. The first
course considers the phenomena of the heavenly bodies and their
probable conditions and histories ; the class investigating for them-
selves various questions bearing upon these points. The second course
deals mainly with the figures of the planets, the tides, the elliptic
motion and perturbations; the latter being treated geometrically as
well as by the usual analytic method. Neither course takes up prac-
tical astronomy, which is taught by the college of civil engincering.

MATHEMATICAL PHYSICS.

The work 1n mathematical physics is arranged as a continuous course,
occupying at least two vears ; but it may be taken either in whole or
part, and some of the subjects may be simultaneous. Itincludes: (1)
preiiminary work in statics, in the theory of strains and stresses, and
in general dynamical principles, with special reference to the motion
of a vibrating system ; (2) applications to the mathematical theory of
sound and of light ; (3) a course in molecular dynamics based on Sir
William Thomson's Baltimore lectures, given by one who reported
them, and, with the lecturer, prepared them for the press; (4) a course
in the mathematical theory of electricity and magnetism based on
Maxwell’s text-book.

SEMINARY WORK, EsSAYS, FACILITIES.

An inquiry into the powers employed and the objects to be sought
in the study of mathematics, and into the best ways of securing those
objects in teaching, is conducted by lectures and discussions iu a
weekly seminary.

Besides the theses for graduation, provision is made for the writing
and criticism of mathematical essays, in order to cultivate a neat and
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clear style of mathematical writing, and, as far as may be, to stimu-
late originality.

In preparing essays and theses, students are encouraged to follow
up special inquiries bv aid of the University Library, which now con-
tains some five thousand volumes on mathematics and the allied sci-
ences, including many of the most important mathematical journals,
and transactions of manyv scientific societies. Informal weeklv meet-
ings are held for the purpose of discussing the chief articles of interest
in such periodicals, in order to keep abreast, as far as possible, with
the current mathematical literature. A collection of models is also

begun, which will be very useful in the study of surfaces, of functions,
and of hyper-gecometry.

PHYSICS.

LLECTURE COURSES IN ELEMENTARY PHYSICS.

The instruction in the elements of Physics is by means of lectures
given twice a week throughout the year. In these lectures the gen-
eral laws of mechanics and heat, electricity and magnetism, and acous-
tics and optics, are presented. The very large collection of lecture-
room apparatus posscssed by the department, makes it possible to give
experimental demonstrations of all important phenomena. The
course of lectures is supplemented by weekly recitations, for which
purpose the class is divided into sections of about twenty members
each.

Two courses are given, one of which is intended for students in
Science and lLetters; the other for-students in the various technical
courses. The ground covered in these courses is essentially the same,
but the methods of treatment differ, being adapted in each case to the
needs and previous training of the class of students for which the
course is designed. The successful completion of the freshman

mathematics is in all cases a prerequisite for admission to these
courses.

COURSES OF LABORATORY INSTRUCTION.

The first year of laboratory work is devoted to the experimental
verification of physical formula, to practice in the use of instruments
of precision and to the attainment of some knowledge of the simpler
methods of physical manipulation.

In Mechanics, the student is taught the proper use of the micro-
scope and of various forms of the micrometer, cathetometer, dividing
engine, comparator, analytical balance, and chronograph; and of
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other instruments for the measurement of length, mass, and time. In
Heat the course includes methods of testing thermometers, the use of
the calorimeter and thermopile, and practice determinations, by vari-
ous methods, of melting and boiling points, of specific heat and the
heat of fusion and vaporization. In Optics the elementary laboratory
instzuction embraces the use of the spectroscope and spectrometer,
the determination of wave-lengths, the measurement of lenses and
prisms, and of indices of refraction ; together with a variety of other
experiments calculated to familiarize the student with the funda-
mental principles of the subject. In FElectricity the work consists of
the adjustment and calibration of galvanometers, of the verification of
the principles upon which the measurements of current, electromotive
force and resistance are based, the use of the electrometer, and the
performance of such other expcriments as offer the best preparation
for advanced work in electricity. In Magnectism practice determina-
tions are made of the magnetic dip and of the horizontal intensity and
variations iu the direction and intensity of the earth’s magnetism ;
and the student makes a preliminary study of the methods of measur-
ing the magnetic field.

Advanced students make a more extended study of various physical
constants. Theyv learn the use of standard instruments, make elec-
trical and magnetic determinations in absolute measure, test the
efficiency and determine the characteristics of dvnamo machines.
The opportunities afforded for advanced work in clectricity are
unusual.

Every encouragement is offered to advanced students for the carry-
ing on of original investigations, and every opportunity is taken to
stimulate a spirit of scientific inquiry. Courses of rcading arc sug-
gested to such students, in connection with their experimental work ;
and they are brought together informally at frequent intervals for the
discussion of topics of scientific interest. It is the aim of the depart-
ment to furnish every possible facility for resecarch in physics on the
part of students qualified to do original work.

CHEMISTRY.
I. INORGANIC CHEMISTRY.

The elements of general chemistry are taught by a course of lect-
ures, accompanied by recitations from the text-book, designed to give
an outline of the principles of the science, and to make the student
familiar with the most important compounds of the common elements.
In the recitations, a large part of the time is given to the writing of
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reactions and the working of chemical problems. In addition to this
course, students who propose to pursue subsequently the study of ana-
lytical chemistry are required to perform in the laboratory an extended
serics of simple experiments, illustrating the principles discussed in
the lectures ; they are thus brought into close contact with the phe-
nomena to be studied, and the impression produced is greatly
deepcened.

In the following vear, a course of lectures on advanced inorganic
chemistry is given, which is open to all students who have successfully
completed the clementary course. In these lectures the subject is
treated on the basis of the periodic law, and by more extended study
and comparison of typical compounds, and full experimental illustra-
tion, the relation between the different groups of elements is brought
out more clearly than is possible in the first year.

II. OrGANIC CHEMISTRY.

The general subject of organic chemistry is taught by a course of
lectures, recitations, and laboratory practice, extending through one
year. The theorcetical basis of the study is made as thorough as possi-
ble, while the full illustration of the lectures by specimens, and con-
stant laboratory practice in the preparation and purification of typical
compounds, prevent the study from becoming an abstract exercise of
memory,  On the completion of the first year, the subject of organic
chemistry is continued by a course of lectures on special branches of
the subject, and further laboratory practice in the preparation of spe-
cimens for the museum, and in following out reactions of particular
interest, in the course of which constant reference is made to original
papers published in the leading French and German periodicals. As
soon as the necessary proficiency in manipulation and theoretical
knowledge is attained, the student is given every encouragement to
devote himself to original investigation, for which organic chemistry
offers an especially promising field.

II1. THEORETICAL CHEMISTRY.

The theoretical chemistry, which is naturally given to some extent
in connection with the instruction in inorganic and organic chemistry,
as above described, is supplemented by a course of lectures with cor-
relative reading iu chemical philosophy, including the history of
chemical theory and physical chemistry. To the more advanced stu-
dents, especially such as wish to make teaching their profession, the
opportunity will be given for laboratory work on some of the lines
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that have been followed in recent times in the establishment of chem-
ical principles.

IV. ANALYTICAL CHEMISTRY.

Elementary Qualitative Analysis.—The course in elementary qual-
itative analysis occupies about one and a half termms of seven hours a
week of actual practice, the work in the laboratory being supplement-
ed by lectures and recitations. It is the purpose of this class-room
work—of which practice in writing chemical equations explanatory of
the operations and reactions of the actual analytical work forms an im-
portant feature—to give the student some acquaintance with the chem-
ical principles upon which that work is based, so that he may carry it
out more intelligently and successfully than if he only mechanically
followed the directions in the text-book.

This course being completed, those who intend to make a special
study of chemistry are required to take a supplementary qualitative
course, for the purpose of making their knowledge of the subject
more complete, before passing on to more advanced work in the quan-
titative laboratory.

Elemzntary Quantitatizc Analyvsis.—This course extends for all
students through at least one and a half terms of ten hours of actual
practice, and comprises a small number of simple gravimetric and
volumetric determinatious, together with some required study of the
chemistry of the operations involved. Beyond this the work of each
student is adapted to the particular purpose for which it is taken, as
follows:

In Agricultural Chemistry.—Practice in the anaivsis of fertilizers
and feeding materials, of foods, of dairy products, and of waters used
for the household.

In Engincering Chemistry.—The student in the course of Mechan-
ical Engineering may, if be can give more time to chemical practice
than is prescribed for his course, work on the analysis of iron and
steel, and of other materials used in the mechanic arts.

In Medical Chemistry.—For students in the Medical Preparatory
course practice in the analysis of urine, milk, and drinking water, in
the separation of mineral and vegetable poisons from animal matter,
and their identification, and the assay of medicinal preparatious.

In Pharmaceutical Chemistry.—For students in the School of
Pharmacy practice in all kinds of analysis mentioned in the preceding
course, and also in the assay of the crude materials used in the manu-
facture of drugs and medicinal preparations.

In Sanitary Chemistry.—For the student of sanitary science prac-
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tice in the examination of drinking water, of air (in connection with
the study of the ventilation of rooms), of illuminating oils, and the
detection of injurious adulterations of foods and beverages, or the in-
jurious qualities of other articles iu common use.

The Full Course in Quantitative Analysis in the Wet Way.—The
student in the course in Chemistry, besides taking all work above
mentioned, is drilled also iu the methods of analysis of ores, the
uscful metals in their commercial condition—especially iron and steel
—of allovs, and of gaseous mixtures; in the use of the polariscope
and spectroscope, so far as they can be profitably applied in chemical
analysis, the analysis of technical products, the examination of articles
of food and drink for adulterations of commercial as well as sanitary
significance, etc.

To these students lectures are given on the recent literature of
chemical analyvsis; and rcadings are helld in German cheinical jour-
nals, for the purpose of yiving such a familiarity with technical Ger-
man that the abundant and important literature of the subject in that
language can be consulted with facility.

Assaving.—A short course in assaying is offerad, open only to stu-
dents who have studicd quantitative analysis, in which practice is
given in the sampling and assav of ores of lead, silver and gold, and
in the ass<ay of gold and silver bhullion. A special lahoratory, occupy-
iny part of the Chemical Annex, is reserved for this work, and is fully
equipped with all necessary furnaces and tools.

V. APPLIED CHEMISTRY.

This subject is taught by a course of lectures, continuing through-
out the vear, on the principles of chemical manufacture and the im-
portant chemical industries. The course is supplemented and contin-
ued by special work in the analytical and organic laboratories, by
which the student is trained in the special determinations and opera-

tions of: the particular industry to which he may iu end to devote
himself.

VI. METALLURGY.

During the winter term of the junior year three lectures a week are
devoted to metallurgy. These lectures are intended to give the stu-
dents in the technical courses a general idea of fuels, ores and the
most important methods of extracting the metals which are especially
used in construction, the metallurgy of iron naturally claiming the
most attention.

For description of the chemical laboratories, museum, and equip-
ment, see ‘‘ Material Equipment.”’
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NATURAL HISTORY.

This title embraces Botany (including horticulture and arboricul-
ture) ; Geology (including paleontology and mineralogy) ; Invertebrate
Zoology (including entomology) ; Vertebrate Zoology (including phys-
iology and hygiene, human and comparative anatomy, histology and
embryology). Veterinary Science is presented under Agriculture.

Collectively, the branches named above form a large part of the four-
year course, leading to the degree of Bachelor of Scicnce in Natural
History, which is specially adapted to those who intend to become
teachers or investigators of natural history, or to pursue the study of
medicine.

The University lavs special stress on the desirability of thorough
studies in natural history as a preliminary to the study of medicine.
Accordingly, a special course known as ** The Two-Year Course Pre-
paratory to the Study of Medicine '' is provided for those who desire
such preparatory work, but for some reason are unable to take the full
course of four years.

Nearly all the branches in natural history are required in the course
in Agriculture. In all the general courses physiology is a prercquisite
to psychology ; course 1 iu botany isrequired in the courses leading to
the degrees of Bachelor of Science and Civil Engineer. Inthe courses
in Architecture and Civil Engineering, geology and mineralogy are
also required.

The instruction in the branches named above is either general (e. g.,
courses 1 in botany, physiology, and invcrtebrate zoology, and 2 in ge-
ology), or special (e. g., course g in botany, fungi ; course 4 in geology,
historical paleontology ; course 3 in entomology ; and course 3 in ver-
tebrate zoology, the morphology of the brain). The special courses
consist largely, or in some cases wholly, of laboratory practice. The
general courses are abundantly illustrated by specimens, diagrams and
experiments, and include practical exercises of the class in sections.
The natural history instruction, as a whole, is therefore eminently di-
rect, objective, and practical.

I. BOTANY.

In this department are offered eleven different courses, some of them,
however, in alternate years. The generaland introductory course (1),
and the introductory laboratory course (2), are required as preparatory
to all the other courses. These latter present the following subjects:
systematic and economic botany ; arboriculture ; exotics; plant phys-
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iology ; histology of plants; higher cryptogams; fungi; special ad-
vanced work on ph@nogams and cryptogams,

The herbarium, the collections, the spacious green-houses and the
very rich flora native to the region about Ithaca should be mentioned
as an important part of the means for successfully carrying on botan-

ical studies. These are more fully described in connection with the
botanical museum and laboratory.

II. GEoOLOGY.

The instruction in geology is arranged so that students wishing to
make a thorough study of the subject may take the courses 1, 2, 3, or
1, 2, 4, in order, according as they make a special study of the miner-
alogical or the biological aspects of the subject. These courses occu-
py the first year. A second year of advanced study is afforded in
courses §, 6, 7, and 10, Course I, occupying three hours in the fall
term, comprises two hours weekly devoted to the study and determin-
ation of about 120 species of commoner minerals, of rocks, and one
hour weekly of blowpipe practice and determinations, the latter be-
ing, so far as is possible, parallel with the former. Course 2, of three
hours in the winter term, treats of dynamical and historical geology,
and leads naturally either to course 4, which discusses the develop-
ment of forms of life, or to course 3, which deals with the material
resources of the country, and prepares for the subsequent study of
metallurgy. Courses 1, 2, and 3 are required of students in Civil En-
gineering, and courses S and g of students in Architecture.

The advanced courses, §, 6, 7, and 10, afford opportunities for those
having had the first year, or its equivalent, to pursue advanced work,
leading to original investigations. On the biological side the depart-
ment is equipped with complete and carefully arranged study collec-
tions, and the large collection in the museum, to which access may be
had. On the mineralogical side the work includes study in the ad-
vanced study collection of minerals, in measuring and drawing crys-
tals, and work in the microscopic study of thin sections of the massive
and metamorphic rocks. The Silliman collection of minerals is made
accessible iu an adjoining room.

Courses 8 and g, for students of Architecture, comprise the study
and determination of the minerals prominent in rocks; of the rocks

themselves ; of the geological structure of the United States, and the
distribution and character of its building materials.

III. INVERTEBRATE ZOOLOGY AND ENTOMOLOGY.

The general course in invertebrate zoology, in the fall term, consists
of two lectures a week and one practical exercise, at which specimens
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and preparations of representative forms are examined by the stu-
dents, with the aid of compound microscopes when necessary. A
more special course in entomology occurs in the spring. During both
of these terms there is laboratory practice in entomology and inverte-
brate zoology.

An important feature of this department is the ** Summer Course iu
Entomology and General Invertebrate Zoology,' consisting of lect-
ures, field work and laboratory practice, at the scason of the vear most
favorable for the study of insect life. DP’articular attention is paid to
the habits of insects and their relations to agriculture ; and there are
large series illustrating the life historics of interesting and econom-
ically important forms, in addition to thie collections elsewhere de-
scribed.

IV. VERTEBRATE ZOOLOGY.

Under this department are offered two general and six special courses.
The former are: 1. Physiology, illustrated by painless experitnents
upon animals, and giving special reference to the structure and func-
tions of the brain. 2. Zoology. In courses 1 and 2 one third of the
exercises are practical, the students examining under direction the
viscera and the brain of the cat, the heart of the sheep, microscopic
preparations of the various tissues, and alcoholic examples of repre-
sentative vertebrates.

Courses 4 and § consist of weekly lectures on anatomical and histo-
logical methods with corresponding laboratory work. In courses 6
and 3 are set forth the elements and methods of cmbryology and the
morphology of the brain, with appropriate laboratory work. Courses
7 and 8 consist of advanced work in human or comparative anatomy
or systematic zoology of vertebrates, and vertebrate histology.

In the lectures constant use is made of diagrams and models, and of
specimens from the museum, which has been formed and arranged
with particular reference to its educational purpose.

THE COLLEGE OF AGRICULTURE.

The distinctive work of the College of Agriculture embraces in-
struction in General Chemistry, in Agricultural Chemistry, in Botany,
in Horticulture, in Zoology, in Entomology, in Veterinary Science,
and in the various branches of Theoretical and Practical Agriculture.

All students are required to work five hours each week for one year,
under the direct supervision of the Professor of Agriculture, in the farm
workshop, in the barns, or in the fields. Nearly as much time is spent
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in the fields and barns under the Professors of Veterinary Science,
Botany, Horticulture, Geology, and Entomology. Students receive no
pay for this or any other educational work. The field-work supple-
ments the lectures and recitations in such a way that the application
and value of the principles taught may be thoroughly understood and
remembered by the student. Students in agriculture are divided into
two classes : those who desire a complete course of four years, and are
candidates for a degree ; and those who desire to take a special course,

embracing instruction in such studies only as hiave a direct bearing
on practical agriculture.

THY, COMPLETE COURSE.

Students in the four-year course are presumed at the time of their
admission to be fairly familiar with all of the rudimentary operations
of the farm. If they are not they can acquire this knowledge and
practice either at the University farm, or under the eye of some good
farmer, during their first summer vacation.

Visits are made {rom time to time to the best farms and herds in
New York and Canada, in order that the students may have opportuni-
ties for a wide range of study and comparison, and may come into
direct contact and relations with the best class of farmers. These
visits give the students the best of opportunities for studying the
results of science and practice combined.

SPECIAL COURSE.

There is a large number of farmers' sons who would be willing to
spend one or two years at the University pursuing studies in applied
agriculture, of whom the four-year course demands too much in the
wayv of preparation, as well as of time and expense. To accommodate
this class a special course has been provided, the only requirements of
which are that students must possess a fair knowledge of English, and
must select at least three-fourths of their studies in subjects pertaining
to agriculture, as elsewhere prescribed. The student is able, even in
one year, to attend the courses of lectures given by the Professors of
Agriculture, Dairy Husbandry, Veterinary Science, Agricultural
Chemistry, Botany, Entomology, and Horticulture; and he may
thus gain a systematic and practical knowledge of those branches that
will be of most service to him. Special students, during the time

they are in the University, enjoy equal advantages in all respects with
students who are studying for a degree.
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ARCHITECTURE.

The instruction is given by means of lectures and practical exercises.
Its object is not only to develop the artistic powers of the student,
but to lay that foundation of knowledge without which there can be
no true art. Drawing is taught during three years, and thoroughly
used in mechanics, stereotomy, and designing. Students in Archi-
tecture take two terms of mzchanics, one of stereotomyv, one of struct-
ural details, and three of descriptive geometry, with the classes in the
course in Civil Engineering.

The study of the history of architecture and the development of the
various styles runs through five terms. The lectures are illustrated
by photographs, drawings, engravings, casts, and models. A lantern
for the purpose of throwing pictures upon a screen before the class is
in constant readiness for the use of the lecturer, and the windows are
fitted with shades by which the room can be completely darkened in
a moment.

Proper attention is paid to acoustics, ventilation, heating, plumb-
ing, decoration, contracts, specifications, and professional practice.

The whole ground of education in Architecture,--practical, scien-
tific, historical, and aesthetic,—is covered as complctely as is practi-
cable in a four years course.

For collections and equipments see *‘ Material Equipments.*

A pamphlet giving details in full of the entire course may be had
on application to the Registrar.

THE COLLEGE OF CIVIL ENGINEERING.

The several courses of preparatory and professional studies have
been planned with a view to laying a substantial foundation for the
general and technical knowledge needed by practitioners in civil en-
gineering ; so that our graduates, guided by their theoretical educa-
tion and as much of engineering practice as can be taught in schools,
may develop into useful investigators and constructors.

The aim of this college is mainly to make its students cultured and
well.-balanced professional men, trained to meet the actual demands
of American engineering science and practice, without losing sight of
the necessity of fostering professional progress.

The prominent characteristic of the organization of this department
is the care exercised in the choice of its officers of instruction. The
advanced mathematics, which have a prominent place in all the
courses ; the graphics, ‘‘office details ” and field work ; economics of
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engineering, and investigations in the library and laboratories of the
college are, with only one exception, in charge of a body of instruct-
ors who are specialists in their respective branches, and who join to a
long training as teachers the professional experience derived from act-
ive service, not as subordinates, merely, but as designers, and con-
tractors of important works ; they are thus competent to judge of the
needs and best methods for promoting the usefulness of the college.
It is the duty of thuse officers to study closely, and to contribute to the
advancement of their scveral specialties ; and through their acquaint-
ance with the engineering problems of the day and consultation with
the Director of the College, to secure a proper balance between the
various clements which enter into the technical education of the civil
engineer. As the result of this system of administration, and of the
success met in vears past by heeding the growing tendency to special-
ize, within the means at our disposal at present, it has been necessary
to add to the fundamental instruction of a general undergraduate
school, five additional special schools for graduates desiring advanced
study in the separate branches of their profession. These schools are
constantly growing in strength and attracting a steadily increasing
number of resident graduates. Under certain restrictions, as to the
number of students, admission to these schools is open to civil engi-
neers of this or other institutions having undergraduate courses simi-
lar to our own. Advanced and special studies are offered in the fol-
lowing schools : Bridge Engineering, Railroad Engineering, Sanitary
and Municipal Engineering, Hydraulic Engineering, and Geodetic
Engineering. The object of these schools is to provide-the young
graduate with the means of prosecuting advanced investigations after
such experience in professional life as may lead him to decide in the
choice of a specialty. Lectures in the museum and lahoratories are
given to these students for the purpose of directing and aiding their
original researches. All graduate work may alternate with a lim-
ited number of elective studies in other professional schools, or in
history, literature and general science ; but the choice of electives im-
plies suitable preparation for their prosecution, and must, besides,
meet with the approval of the Director of the College.

The work of the students in the undergraduate school is based upon
an extended course on the mechanics, and the graphics and economics
of engineering. There are no elective studies in this school. The
object aimed at is to give as thorough a preparation as possible for the
general purposes of the profession in the following subjects : the sur-
vey, location, and construction of railroads, canals and water works;
the construction of foundations in water and on land, and of super-
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structures and tunnels ; the survey, improvements, and defenses of
coasts, rivers, harbors, and lakes ; the astronomical determination of
geographical co-ordinates for geodetic and other purposes ; the appli-
cations of mechanics, graphical statics, and descriptive geometry to
the construction of the various kinds of right and oblique arches,
bridges, roofs, trusses, suspension and cantilever bridges ; the drain-
age of districts, sewering of towns, and the reclaiming of lands; the
design, construction, application and tests of wind and hydraulic mo-
tors ; air, electrical, and heat engines, and pneumatic works; the
preparation of plans and specifications, and the proper inspection,
selection, and tests of the materials used in construction. A course
of lectures is given in engineering and mining economy, finance and
jurisprudence. The latter subject deals in an elementary manneronly
with the questions of easements and servitudes, and the ordinary
principles of the laws of contracts and riparian rights.

The facilities for instruction and for advanced investigations are be-
lieved to be thorough and efficient. Laboratory work is required of
the students, in chemistry, mineralogy, geology, physics, and civil en-
gineering ; for which purpose all the libraries, collections, and labora-
tories of the University are open to the students of this college.

A detailed statement of the studies of the schools of this college,.
and the time devoted to each subject, will- be found under the head of
““ Courses of Study in Civil Engineering."”’

The material equipment of this college is already very large, as
may be seen, somewhat in detail, elsewhere in the Register. The value
of this equipment is constantly cnhanced by means of an adequate
yearly appropriation, which, owing to the liberal policy of the govern-
ing body, has kept pace with the growth of the large resources of the
University.

For a description of the special museums and laboratories see

‘‘ Material Equipment.”’
For additional information upon this subject, address ‘* The Director

of the College of Civil Engineering."’

THE SIBLEY COLLEGE OF MECHANICAIL ENGI-
NEERING AND THE MECHANIC ARTS.

This college was founded and endowed by the liberal gifts of the late
Hon. Hiram Sibley, of Rochester, who, in the year 1870, gave about
thirty thousand dollars for the erection of a suitable building for the
department of mechanic arts. He also gave ten thousand dollars for
increasing its equipment of tools, machines, etc., and afterward made

6
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a further gift of fifty thousand dollars for the endowment of the Sibley
professorship of practical mechanics and machine construction. Dur-
ing the years 1883 to 1887 he gave about one hundred thousand dollars
for the purchase of models, the extension of the Sibley College build-
ings, and the building and equipping of a complete set of work-shops.
The total amount presented to Cornell University is nearly two hun-
dred thousand dollars.

SIBLEY COLLEGE is the School of Mechanical Engineering and
of the Mechanic Arts, of Cornell University. It includes four principal
University departments : that of Mechanical Engineering, including
a laboratory, in which experimental work and investigations are con-
ducted ; a department of Electrical Engineering; a department of
Mechanic Arts, or shopwork ; and a department of Drawing and Ma-
chine Design.  The first named is presided over by the Director, who
is also the Professor of Mechanical Engineering.

REGULAR COURSES.

Sibley College is intended by the Trustees of the University to be
made a college of mechanical engineering, in which schools of the
mechanic arts and of the various branches of mechanical engineer-
ing shall he developed, as rapidly and extensively as the means
placed at the disposal of the Trustees of the University, and a demand
for advanced and complete courses of instruction, shall allow. These
courses are purely professional and it is advised that every student
secure, not only thorough preparation as prescribed, but the most
complete general education possible, before studying for his profession.

Elective work can be taken to a limited extent in undergraduate
courses and to any desired extent in graduate work.

I. DEPARTMENT OF MECHANICAL ENGINEERING.

The department of mechanical engineering is divided into two
principal sections : that of theoretical engineering and that of exper-
imental engineering, or the mechanical laboratory.

Students are allowed in their senior year, to begin to specialize
somewhat, taking work iu steam, iu marine, or in electrical engineer-
ing, for example, with specialists.

(1) Section of Theoretical Engineering :—The lecture-room course
of instruction consists of the study, by text-book or lecture, of the
materials used in mechanical engineering ; the valuable qualities of
these materials being exhibited in the mechanical laboratory by the
.use of the various kinds of testing machines. The theory of strength
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of materials is here applied, and the effects of modifying conditions—
such as variation of temperature, frequency and period of strain,
method of application of stress—are illustrated. This course of study
is followed by instruction in the science of pure mechanism or kine-
matics, which traces motions of connected parts, without reference to
the causes of such motion, or to the work done, or the energy trans-
mitted. This study is conducted largely in the drawing-rooms, where
the successive positions of moving parts can be laid down on paper.
It is illustrated, in some directions, by the set of kinematic models
known as the Reuleaux models, a complete collection of which is
found in the museums of Sibley College.

The study of machine design succeeds that of pure mechanism, just
described. This study also is largely conducted in the drawing-rooms
and is directed by an instructor familiar, practically as well as theoreti-
cally, with the designing and proportioning of machinery.

The closing work of the course consists of the studyv, by text-book
and lecture, of the theory of the steam engine and other motors. The
last term of the regular four-year course is devoted largely to the prepa-
ration of a graduating thesis, in which the student is expected to ex-
hibit something of the working power and the knowledge gained dur-
ing his course. A gradualing piece is demanded, also, of each student,
both in the drawing-room and the workshop, which shall show pro-
ficiency in those departments.

(2) Section of Experimental Engineering, or Mechanical Labora-
tory Instruction -—The work in this department will be conducted by
an instructor familiar with its apparatus and with the best methods of
work, and who will plan a systematic course of instruction intended
not only to give the student skill in the use of apparatus of exact
measurement, but to teach him also the best methods of research, and
to give him a good idea of the most effective methods of planning
and of prosecuting investigations, with a view to securing fruitfulness
of result with minimum expenditure of time and money.

II. DEPARTMENT OF ELECTRICAL ENGINEERING.

The student at the end of the third y2ar may, if he choose, substitute
the special work in electrical engineering for the prescribed work of
the regular course. Thus, it will be seen, the two courses are identi-
cal during the first three years, comprising drawing, mathematics,
mechanics, mechanism, machine design, the elementary study of
physics, and preliminary practice in the use of tools and of electrical
and other physical instruments. The special engineering work of the
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fourth year comprises the study, under the direction of the Professor
of Electrical Engineering, of station design and construction, of the
prime-movers, the design and construction of electrical machinery,
the study of the problems involved in the distribution of the electric
light and the electrical transinission of power, besides practice in
every variety of measurement, computation and testing, as applied to
the construction and maintenance of electric lighting and power
plants and telephone and telegraph lines and cables, and to the pur-
poses of investigation ; while a large amount of work in the laborato-
ries of the department of physics is given with special reference to the
nceds of the practical electrician.

All the extraordinary resources of the University and of Sibley Col-
lege are available for the purposes of this departinent ; and the active
cooperation of the Department of Physics, with its great collections
and extensive laboratories, gives unexampled facilities for the study
of every related branch of physics.

Graduates in the course of Electrical Engineering are given a de-
gree as in other regular courses, and a statement that the student has
paid special attention to electrical work is introduced into his diploma.

Electriciaus unfamilikr with engineering may secure special work.

III. DEPARTMENT OF MECHANIC ARTS.

The aim of the instruction in this, the department ef practical me-
chanics aud machine construction, is to make the student, as far as
time will permit, acquainted with the most approved methods of con-
struction of machinery.

() Section of Woodworking and Patlern-making -—This course
begins with a series of exercises in woodworking, each of which is in-
tended to give the student familiarity with a certain application of a
certain tool; and the course of exercises, as a whole, is expected to
enable the industrious student easily and exactly to perform any ordi-
nary operation familiar to the carpenter, the joiner, and the pattern-
maker. Time permitting, these prescribed exercises are followed by
practice in making members of structures, joints, small complete
structures, patterns, their core-boxes, and other constructions in wood.
Particular attention will the paid to the details of pattern-making.

(2) Section of Forging, Moulding and Foundrywork :—These
courses are expected not only to give the student a knowledge of the
methods of the blacksmith and the moulder, but to give him that
manual skill in the handling of tools which will permit him to enter
the machine shop, and there quickly to acquire familiarity and skill
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in the manipulation of the metals, and in the management of both
hand and machine tools.

(3) Sectionof Ironworking  Theinstruction in the machine shop,
as in the foundry and the forge, is intended to be carried on in sub-
stantially the same manmner as in the woodworking course, beginning
by a series of graded exercises, which will give the student familiarity
with the tools of the craft and with the operations for the performance
of which they are particularly designed, and concluding by practice in
the construction of parts of machinery, and, time permitting, iu the
building of complete machines which may have a market value.

IV. DEPARTMENT OF INDUSTRIAL DRAWING AND ART.

(1) Section of Freehkand Drawing and Art.—Instruction in this
department begins with freehand drawing, which is taught by means
of lectures aud general exercises from the blackboard, from flat copies,
and from models. The work embraces a thorough training of the
hand and eye in outline drawing, elementary perspective, model and
object drawing, drawing from casts, and sketching from nature,

The course in freehand drawing may be followed by instruction in
decoration, in every industrial art. in designing for textiles and
ceramics, in modelling, and in other advanced studies introductory to
the study of fine art.

(2) Section of Mechanical Drawing.—The course begins with free-
hand drawing, and in the latter part of this work considerable time is
expected to be given to the sketching of parts of machines and of
trains of mechanism, aud, later, of working machines. The use of;
drawing instruments is next taught, and, after the student has ac-
quired some knowledge of descriptive geometry and the allied
branches, the methods of work in the drawing-rooms of workshops
and manufacturing establishments are learned. Line-drawing, trac-
ing and ‘‘blue priuting,' the conventional colors, geometrical con-
struction, projections, and other important details of the draughts-
man's work, are practised until the student has acquired proficiency.

The advanced instruction given the upper classes includes the trac-
ing of curves and cams, the study of kinematics on the drawing-
boards, tracing the motions of detail-mechanism, and the kinematic
relations of connected parts. This part of the work is accompanied
by lecture-room instruction and the study of the text-book, the in-
structors in the drawing-rooms being assisted by the lecture-room
instructor, who is a specialist in this branch. The concluding part of
the course embraces a similar method of teaching machine-design,
the lecture-room and drawing-room work being correlated in the
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same manner as in kinematics or mechanism. The course concludes,
when time allows, by the designing of complete machines, as the
steam engine or other motor, or some important special type of ma-
chine. Students often make original designs, and not infrequently
put on paper their own inventions.

INDUSTRIAL ART.

A four-year course of instruction in industrial art is arranged for
students having a talent for such work, and desiring to devote their
whole time to this subject. No degree is conferred, but a certificate
of proficiency may be given at the end of the course. This course is
given additional interest by occasional general and public lectures on
the history of art and the work of great artists.

““Special  or Artisan Course.—All special students are expected to
follow as closely as possible a course of instruction iu the Mechanic
Arts planned with reference to the needs of such students, and of
yvoung men, not candidates for a degree.

The Mechanic Arts courses, or Artisan courses, do not lead to a de-
gree. They are intended for students who are unable to pursue a
complete course of preparatory and college work, including higher
applicd mathematics and the languages, such as is exacted of the can-
didate for the degree of Mechanical Engineer, but who may be able to
undertake the work laid out for those intendiug to prepare themselves
especially for superintendents of shops and establishments, and who
are not likely to be called upon to do the work of the mechanical en-
gineer, in designing, etc., demanding a good knowledge of those sub-
jects prescribed in the engineering courses as essential to such higher
work. These courses consist mainly of shopwork, drawing, and ele-
mentary mathematics ; but students sufficiently well prepared may also
take other useful studies if found prepared to do so.

GRADUATE COURSES.

The following are all purely professional courses. Special atten-
tion is also called tothe elective courses of lectures, and of instruction,
in the University, in its various departments and its several schools,
as those in advanced mathematics, in the sciences, the languages, in
political economy and history, and in patent law.

Electrical Engineering.—A graduate course is arranged for stu-
dents in mechanical engineering who desire further instruction in

electrical engineering, and for graduates in the course in electrical
engineering.
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" Marine Engineering.—At the request of the University, an officer
of the engineer corps of the United States Navy has been detailed for
the purpose of giving instruction in Mechanical and Marine Engincer-
ing. Special work in this subject may therefore be taken by such
students as desire it. This instruction should form a graduate or
fifth-year course, after the student shall have completed the regular
course in Mechanical Engineering or obtained its equivalent else-
where.

Chemical Engineering.—In all the great chemical industries the
success of the business depends chiefly upon the correct arrangement
of the mechanical details of the plant, and the skillful design and
proportioning of machinery. The chemical reactions involved are
generally simple. Our leading manufacturers very gencrally owe
their success to their early training in engineering, quite as much, at
least, as to their knowledge of chemistry. The Director of Sibley
Collegze and the Professor of Applied Chemistry are at all times ready
to give such advice aud assistance as may be asked Ly students who
may be desirous of entering upon this course of study.

Mining Engineering.—Although mining engineering courses have
not been formally established, instruction required by the mining en-
gineer is now given, as follows : the professor of civil enginecring and
his associates lecture on such constructions as are common to the
professions of civil aud mining engineering ; the professor of mechan-
ical engineering and his associates offer instruction relating to ma-
chinery ; the professors of chemistry give instruction in metallurgy,
chemical analyvsis, and cognate subjects; the professors of geology
give instruction in the theory and classification of ores and in those
branches relating to chemical geology.

Steam Engineering.—By an Act of Congress, an officer of the U. S, N.
Eugineer Corps is authorized to be detailed to give special instruction
in steam engineering for advanced students and educated practicing
engineers. The course is an extension of the work of the senior year
and includes the study of the design and construction of steam engines
and boilers and their accessory apparatus, the theory and the practice
of engineering as applied to this class of motors.

Railroad Machinery.—This department is intended to prepare the
came class of students for special work in railroad shops, and especially
in the division of the organization of railways placed in charge of
superintendents of motive power, aud of master mechanics.

Non-resident Lecturers, etc. —Supplementing the regular course of
instruction, lectures are delivered from time to time by the most dis-
tinguished men and the great specialists of the profession. Annual
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‘‘Inspection Tours’ are made to the great cities and manufacturing
establishments during the spring vacation.

The recent enlargement of Sibley College renders it possible to
make the number admitted into the freshman class, as candidates for
degrees, about one hundred; while twenty-five or more may be ad-
mitted into the upper classes and the advanced courses of post-gradu-
ate instruction. Should more apply, preference will be given to those
best prepared. Students unable to register in courses leading to a
degree, may enter any other courses, as Mechanic Arts, above, for
which they may have sufficient preparation.

Persons desiring more information in regard to any subject con-
nected with Sibley College, should address THE DIRECTOR OF SIBLEY
CoLLEGE.

OPPORTUNITIES FOR GRADUATE STUDIES.

An inspection of the ensuing courses will show that the amount of
instruction offered is greatly in excess of the amount which any person
can avail himself of while an undergraduate student. Though all of
the courses are open to undergraduates who have prepared themselves
by taking the necessary preliminary electives, a large number of
courses are especially adapted to the wants of graduate students. No
sharp line of demarcation, therefore, separates the two classes. Grad-
uates and advanced undergraduates are taught together; but in all
cases the necessary prerequisite work must have been taken. In
nearly or quite every branch of study, the advanced courses of lec-
tures and the seminaries and laboratories afford abundant opportunities
for carrying on profitable work of a high grade during two or three
vears after the baccalaureate degree has been taken. The facilities
thus afforded commend themselves especially to graduates of those
colleges which do not offer a large range of electives during the under-
graduate course. Students are admitted to graduate study after having
taken a baccalaureate degree in this University, or on presenting a
diploma giving evidence that a degree fully equivalent has been taken
elsewhere. Courses appropriate for graduate students and leading to
advanced degrees are provided in the following departments : Ancient
Classical Languages and Literatures, Modern European Languages and
Literatures, English Literature, Comparative Philology, History and
Political Science, Philosophy, Mathematics, Chemistry and Physics,
Natural History, The Science and Art of Teaching, Civil Engineering,
Mechanical Engineering, Architecture, and Agriculture.

The graduate courses in Civil and Mechanical Engineering are fully
described elsewhere in the Register.
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In the list of Courses of Instruction courses will be found designated
as specially adapted to the wants of graduate students.

Among the special advantages offered to graduate students iu this
University may be mentioned the following :

I. The greater part of such work is carried on iu laboratories and
seminaries, in which the student, with the aid and under the intimate
personal guidance and direction of the professor, is encouraged in the
prosecution of original investigation of an advanced nature. In all
the graduate work the aim is to surround the student with an atmos-
phere of earnest devotion to the cause of the advancement of knowl-
edge and to excite a true scholarly spirit.

2. Graduate students who are not candidates for a degree, as well as
those who are, are required to work under the general direction of a
committee of the Faculty, appointed for the special purpose of super-
vising and directing their work. All graduate students are at liberty
to attend any of the exercises of the University ; but under the guid-
ance of the appropriate committee every such student must take an
amount of work not less than the minimum required of undergradu-
ates during the senior year.

3. Graduate students have access to the alcoves of the library, as
well as to the special collections in the seminary-rooms, and thus have
exceptional opportunities for prosecuting advanced work.

4. Eight Fellowships, with stipends of four hundred dollars each,
are annually given to such graduate students as may bhe selected by
the Faculty for the superiority of their scholarship.

s. Tuition is free to such graduate students as, having been duly
admitted by the proper authorities as candidates for a second degree,
are regularly pursuing the courses of study leading to such degree in
accordance with the requirements prescribed by the Faculty. The
only payments required of such students by the University are those
for materials actually consumed in the laboratories.
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[Unless othericise tndicated each course runs through the year.
Courses enclosed in brackels will not be given in 1890—91, bul may be
expected in 1891-92.

COMPARATIVE PHILOLCGY.

1. G:eral Intro luction to the Science of ILanguage.

Tuae chief principles of the life and growth of language ; outlines of
the scicnce of phonetics ; history of the science of comparative philol-
osv: historical and ethnolo zical results of the science ; classifications
of lansatres; silieat chiracteristics of the various branches of the
Inlo-Earopean family of languages; methods of investigation. M.,
11. Professor WHEELER.

[2. Comparative Grammar of the Indo-European Languages. Fall
term the history of sounds (Phonology) in the various branches of the
Inlo-Earopzaa family ; Winter term, Greek grammar from the com-
parative point of view, chiefly with reference to the history of sounds
and inflections ; Spring term, Latin grammar. T., Th., 11. Professor
WHEE)LER. ]

3. Sanskrit.  The first twanty-five lessons of Perry’s Sanskrit Prim-
er; the essentials of the grammar, given in the form of lectures;
readiny of selections from Lanman's Reader. T., Th., 12. Associate
Professor BRISTOL.

3. Advanced Sanskrit. Reading of selections from the Rig-Veda.
Grammatical discussions. Lectures upon the private and religious an-
tiquities of the ancient Hindoos. S., 10. Professor WHEELER.

5. Gothic. Braunz's Gothic Grammar. Reading of selections.
Lectures on the relation of the Germanic languages to the Indo-Euro-
pean parent-speech. S., 9. Professor WHEELER.

6. Philological Seminary. See under Greek, courses 8 and 9.
Professor WHEELER.

< GREEK.

A. Elementary Greek. The essentials of the grammar. Simple
exercises in composition. The reading of selections from the Cyro-

paedia, Anabasis, and Memorabilia of Xenophon. M., W., F., 8.
Mr. BRONSON.
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This course is designed for students who wish to acquire, by extra-
ordinary effort in one year, the ability to read Attic prose. It cannot
be counted for graduation in the course in Arts.

1. Freshman course. First section. Reading of selected orations
of Lysias, accompanied by a careful review of the Attic inflections and
syntax. Twelve books of Homzr's Olyssey. Plato’s Apology of
Socrates. Greek composition throughout the year. T., Th., S., 10.
Associate Professor BRISTOL.

Szcond section. Reading of sclected orations of Lysias, as in first
section. Six books of Homer's O:lysscy. Plato’s Apology of Socra-
tes. Greek composition throughout the year. T., Th., S., 10. Mr.
BRONSON.

The class will be divide:l into sections on the basis of scholarship at
the beginning of the winter term.

2. Sophomore course. Selections from Lucian. The Philippics of
Demosthenes. Euripides' Iphigenia among the Tauriaus. The Achar-
uians of Aristophanes. Greek composition throughout the year.
Outline lectures upon the history of Greek literature. M., W, F. q.
Professor WHEELER.

3. The Greek drama. Two plays each of Aeschylus, Sophocles, and
Euripides. Aristotle’s Poetics. Lectures upon the Greek theatre and
drama. M., W., F., 10. Associate Professor BRISTOL.

[4. History and Oratory. Thucydides, Books VI and VII. Ando-
cides on the Mysteries. Isocrates’ Panegyricus. Aeschines against
Ctesiphon. Demosthenes on the Crown. Lectures on the history of
Athens during the Peloponnesian war, and on the characteristics of
Attic oratory. M., W., F., 10. Associate Profcssor BRISTOL. ]

5. Greek Philosophy. The Protagoras, Phaedo, and selections from
the Republic of Plato. The Nicomachean Ethics of Aristotle. Lect-
ures upon the history of Greek philosophy. 1., F., 9. Associate
Professor BRISTOL.

[6. Greek Poetry. Anthologia Lvrica (Bergk). Selections from
Pindar. Seclections from Theocritus. Lectures and recitations. W.,
F., 9. Associate Professor BRISTOL.]

7. The Private, Political and Legal Antiquities of the Greeks. The
first two terms will be devoted to a study of the private life of the
Greeks, with illustrations (by lautern views, photographs, etc.), from
ancient monuments and remains. The third term will be given to a
review of the political and legal institutions of Athens and Sparta.
T., Th., 11. . Professor WHEELER.

See History and Political Science, course 2.

[8. New Testament Greek. Reading of selected passages from the
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New Testament, and the Septuagiut. Lectures on the characteristics
of Hellenistic Greek. T., Th., 8. Mr. BRONSON.]

9. The Greek of the Roman period. Readings from Polybius, the
New Testament, aud the inscriptions. T., Th., 8. Mr. BRONSON.

10. Philological Seminary. The Greek dialects, particularly the
Lesbic, Doric, and North Greek, studied from the inscriptions. Pre-
paration and discussion of papers by members of the Seminary. T.,
7-9 p. m. Professor WHEELER.

[11. Philological Seminary. The Attic dialect, studied from the
inscriptions. Phases of the Attic dialect in literary use. Preparation
and discussion of papers by members of the Seminary. T., 7-9 p. m.
Professor \WHERLER.]

12. Greek Grammar, Historical treatment in lectures. See under
Comparative Philology, course 2.

For lectures on Greek art, see under Latin, course 9.

For Greek history, sece under History and Political Science, course 1.

LATIN.

Courses r and 2 cover the required work for. freshmen in Arts and
Philosophy, courses 3 and 4 the required work for sophomores in
those courses.

1. Rapid Reading of Easy Latin (Nepos). The De Senectute of
Cicero. [L.ivy. Translation at sight. The writing of Latin. In two
sections. M., W., F.,, 9. Mr. BRoNSON. M., W, F,, 11. Assistant
Professor ELMER.

2. Rapid Reading of Easy Latin (Nepos). The De Senectute of.
Cicero. Livv. Translation at hearing. The writing of Latin. W.,
F., 10. Assistant Professor EL.MER. M., 10. Professor HALE.

The purpose of this course, which is. arranged for students who
have given evidence of more than average knowledge and ability,
is to prepare them to read ordinary Latin with ease and speed.
A methodical study of the structure of the Latin sentence, in
connection with syntax, is made in the class-room, and a written
exercise in translating at first hearing, with formal questions set
for written answers at one point after another in the progress of
the sentence, is given weekly by the professor in charge of the de-
partment, the aim being to lead the student to grasp the thought in
the order in which the Roman sentence develops it, with the final re-
sult of his gaining power to read continuous pages of Latin of moder-
ate difficulty, and understand, without translating, as he reads.
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3. The Phormio of Terence. Translation at sight. Horace: Selec-
tions from the Epodes, Satires, Odes, and Epistles. Collateral read-
ing upon the history of Rome during the period covered by the life of
Horace. Wilkins's Primer of Roman Literature. T., Th., S., 9.
Assistant Professor ELMER.

Open to studcnts who have completed course 1.

4. The Phormio of Terence. Horace: Selections from the Epodes,
Satires, Odes, and Fpistles. Translation at sight. Collateral reading
upon the history of Rome during the life of Horace. Wilkins's
Primer of Roman Literature. T., Th., S., 10. Assistant P’rofessor
ELMER.

Open to students who have completed course 2.

s. Selections from Cicero's Ietters, with accompanying practice in
composition in the epistolary form. Omnce a week, at an hour to be
agreed upon. Assistant Professor KLMER.

The course is open to students who have completed course t or
course 2, and is especially recommended to those who may be plan-
ning to elect Latin later.

6. Selections from the Republican literature: Plautus, Lucretius,
Catullus. Cruttwell’s and Teuffel's Histories of Roman Literature.
T., Th,, S., 9. Professor HALE.

Courses 6 and 7 are giveu in alternate vears.

[7. The Literature and History of the Early Empire (to 180 A. D.) :
Pliny the Younger, Juvenal and Tacitus, with brief selections from
other writers of the times. Cruttwell’s and Teuffel's Histories of Ro-
man Literature ; Capes’s Early Empire and Age of the Autonines. T.,
Th., S., 9. Professor HALE.

Courses 6 aud 7 are given in alternate years. ]

8. Teacher’'s training course. After introductory lectures on the
relation of preparatory and uuiversity work in I.atin, and on the
order of arrangement and methods of work in the former, the Catiline
of Sallust (now require:l for agmission to the University) will be read,
together with selections from the Caesar, Cicero, and Virgil of the
preparatory course. In connection with the reading of the first two
authors, a survey of the social and political conditions of the times
will be made, and, in connection with the reading of Virgil, a study
of the literary characteristics of his work.

Exercises in translation at sight from sentences written upon the
board (as iu the Fall term in course 2, but with reference to various
stages of advancement in the preparatory work) will be conducted
from time to time by the instructor and by members of the seminary.
Occasional visits to preparatory schools will also be made, at hours to

be arranged.
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The general aim of the course is to prepare students who intend to
teach to enter upon their first year of work with confidence. F., 12.
Pro/essor HALE

[9. The private life of the Romans. A systematic treatment, with
illustrations (by lantern views, photographs, etc.) from the remains of
ancient art, and in particular from the results of excavations iu Pom-
peii, Herculaueum, and Rome. 