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"The practical farmer, the ingenious mechanic, the
talented artist, the upright legislator or judge, the ac-
complished teacher, are only modifications or varieties of
the original man. The man is the trunk; the occupations
and professions are only different qualities of the fruit it
yields. The development of the common nature, the cul-
tivation of the germs of intelligence, uprightness, benevo-
lence, truth, that belongs to all —these are the principle,
the aim, the end ; while special preparation for the field or
the shop, for the forum or the desk, for the land or the
sea, are but incidents."—Horace Mann.
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UNIVERSITY OF ILLINOIS

LOCATION
The University of Illinois has its seat in Champaign County,

in the eastern central part of the state, between the cities of
Champaign and Urbana, within the corporate limits of the
latter. It is one hundred and twenty-eight miles southward
from Chicago, at the junction of the Illinois Central, the
Cleveland, Cincinnati, Chicago and St. Louis, and the Wabash
railroads. The situation is a beautiful one, and the "art that
doth mend nature " has added rare charms to the grounds and
surroundings. The country around is one of the richest and
most prosperous agricultural regions of the world, and the
local municipalities, with a combined population of 15,000,
are noted for public spirit and high moral tone.

HISTORY
In 1862 the national government donated to each state in

the Union public land scrip apportioned in quantity equal to
30,000 acres for each senator and representative in congress,
" for the endowment, support, and maintenance of at least
one college, whose leading object shall be, without excluding
other scientific and classical studies, and including military
tactics, to teach such branches of learning as are related to
agriculture and the mechanic arts, * * * * in order to
promote the liberal and practical education of the indus-
trial classes in the several pursuits and professions of life."

Under this act Illinois received scrip for 480,000 acres of
land subject to location in any surveyed but unoccupied
part of the public domain. Twenty-five thousand acres were
thus located in Nebraska and Minnesota, and the remainder
of the scrip was sold for what it would bring. Or the land
which was secured, about 14,000 acres have been sold at from
$10.00 to $15.00 an acre. In compensation for waiting some-
thing more than a quarter of a century, the land when

[23]



24 UNIVERSITY OF ILLINOIS

all sold will add to the endowment fund nearly as much
as was obtained for the much greater proportion of the
scrip originally sold. The entire principal sum received from
the sale of scrip and of land is to be held inviolate as endow-
ment, only the income being available for current expenditures.

To secure the location of the University several counties
entered into a sharp competition by proposing to donate to its
use specified sums of money, or their equivalent. Champaign
county offered a large brick building, erected for a seminary
and nearly completed, about 1,000 acres of land for a campus
and farms, and $100,000 in county bonds. To this the Illi-
nois Central railroad added $50,000 in freight. In considera-
tion of this offer the institution was located, May 8, 1867, in
the suburbs of Urbana, adjoining Champaign.

The state legislature has from time to time' appropriated
various sums for permanent improvements, as well as for
maintenance. The present value of the entire property and
assets is estimated at $1,600,000.

The institution was incorporated under the name of the
Illinois Industrial University the last day of February, 1867,
and placed under the control of a board of trustees constituted
of the governor, the superintendent of public instruction, and
the president of the state board of agriculture, as ex-officio
members, and twenty-eight citizens appointed by the gov-
ernor. The chief executive officer, usually called president,
was styled regent, and he was made, ex officio, a member of
the board and presiding officer both of the board of trustees
and of the faculty.

In 1873 the board of trustees was reorganized by the re-
duction of the number of appointed members to nine and of
ex-officio members to two, the governor and the president of
the state board of agriculture. In 1887 a law was passed
making membership elective at a general state election
and restoring the superintendent of public instruction as an
ex-officio member. There are, therefore, now three ex-officio
members and nine by public suffrage. Since 1873 the presi-
dent of the board has been chosen by the members thereof
from among their own number, for a term of one year.

The University was opened to students March 2, 1868, at
which time there were present, beside the regent, three pro-
fessors and about fifty students. During the first terin
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another instructor was added, and there was a total enrollment
of 77 students, all young men.

During the first term instruction was given in algebra,
geometry, physics, history, rhetoric, and Latin. Akmg with
this, work on the farm and gardens or around the buildings was
compulsory for all students. But in March of the next Year
compulsory labor was discontinued, save when it was made to
serve as a part of class instruction. A chemical laboratory
was fitted up during the autumn of 1868, and students then
began practical work in the department. Botanical laboratory
work was commenced the following year. In January, 1870,
a temporary mechanical shop was fitted up with tools and ma-
chinery, and in this little wooden building, originally con-
structed for a carpenter shop, was begun tins first shop-instruc-
tion given in any American university. During the summer
of 1871 a large brick structure, the present Engineering Labo-
ratory, was erected and equipped for students' shop work in
both wood and iron. A diploma of merit was awarded for the
exhibition in this line made at the Centennial Exposition.

By vote, March 9, 1870, the trustees admitted women as
students, and during the year 1870-71 twenty-four availed
themselves of the privilege. Since that time they have con-
stituted from one-sixth to one-fifth of the total number of
students.

By the original state law certificates showing the studies
pursued and the attainments in each were given instead of the
usual diplomas and degrees. The certificates proved unsatis-
factory to the holders, and, on petition of the alumni, the legis-
lature, in 1877, gave the University authority to confer
degrees.

Upon request of the alumni, seconded by the trustees and
faculty, the legislature, in 1885, changed the name of the in-
stitution to the " University of Illinois."

During the same session of the legislature a bill was passed
transferring the State Laboratory of Natural History from the
Illinois State Normal University to the University of Illinois.
This laboratory was created by law for the purpose of making
a natural history survey of the state, with the publication of
the results in a series of bulletins and reports, and for the
allied purpose of furnishing specimens illustrative of the flora
and fauna of the state to the public schools, and to the state
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museum. For these purposes direct appropriations are made
by the legislature from session to session. A large amount of
material has been collected and extended publications have
been made in both the forms above mentioned.

By an act approved March 2, 1887, the national govern-
ment appropriated $15,000 per annum to each state for the
purpose of establishing and maintaining, in connection with
the colleges founded upon the congressional act of 1862, agri-
cultural experiment stations, "to aid in acquiring and diffusing
among the people of the United States useful and practical in-
formation on subjects connected with agriculture, and to pro-
mote scientific investigation and experiment respecting the
principles and applications of agricultural science." Under
this provision the station for Illinois was placed under the di-
rection of the trustees of the University and its grounds were
located on the University farm. At least one bulletin of
results is published every three months, and they are for
gratuitous distribution. Editions of 17,000 copies are now
issued.

For the more complete endowment of the state institutions
founded upon the act of 1862, the congress of the United
States, by a supplementary law passed in 1890, made further
appropriations. Under this enactment each such college or
university received the first year $15,000, the second $16,000,
and likewise thereafter $1,000 per annum additional to the
amount of the preceding year. The annual increase is to con-
tinue until the amount reaches $25,000, which sum is then to
be paid yearly thereafter.

The total appropriations by the state to the University for
all purposes to date amount to $1,308,000.

BUILDINGS AND GROUNDS
The land occupied by the University and its several depart-

ments embraces about 210 acres, including experimental farm,
orchards, forest plantation, arboretum, ornamental grounds,
and military parade grounds.

The Chemical Laboratory is a building 75 by 120 feet,
and two stories high, besides well lighted basement and man-
sard stories. It contains the general laboratories for students,
instructors' laboratories, lecture rooms, store rooms, scale,
rooms, and various apartments for special purposes,
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Engineering Hall has a frontage of 200 feet, a depth of
76 feet on the wings and 138 feet in the center. The middle
wing is 72 feet wide. The first story of the west and central
wings contains the laboratories of the department of electrical
engineering, while the east wing is devoted to masonry lab-
oratories and instrument rooms of the department of civil en-
gineering. The central wing of the second story contains the
lecture room and the preparation rooms of the department of
physics, the remainder of the floor being used by the de-
partments of civil and municipal engineering for recitation
and drawing rooms, cabinets, and studies. The middle wing
of the third story contains the laboratories of the department
of physics, and the side wings the drawing rooms, lecture
rooms, cabinets, and studies of the mechanical department.
The central portion contains the library, the office, and the
faculty parlor. The fourth story is devoted entirely to the de-
partment of architecture, and contains drawing and lecture
rooms, cabinets, photo studio, and a blue-print laboratory.

The Engineering Laboratory (formerly Machinery Hall)
are in a brick building two stories high, 126 feet in length,
and 88 feet in width, which contains the laboratory of applied
mechanics, the hydraulic laboratory, and the mechanical
engineering laboratory. The wood shop of the mechanical
engineering department is situated on the second floor of this
building. A room on the first floor is reserved as a repair
shop, and is in charge of the Superintendent of Buildings and
Grounds.

Machinery Building.—This name will be applied to the
building, erected during the fall of 1895, which contains the
machine shop, forge shop, and foundry of the Mechanical En-
gineering Department. It is a one-story brick building, 50
by 250 feet, and contains a lecture room, office rooms,
machine shop, foundry, and forge shop. This last is a room
48 by 140 feet. On each side of the machine shop is a line
shaft 2£ inches in diameter. A three-ton traveling crane of
12 feet span covers the center of the floor for the entire length,
extending over a driveway 10 feet wide at the east end of the
shop. The floor of the driveway is paved and is 3 feet below
the floor of the machine shop.

The foundry comes next to the machine shop, the floor
being on the level of the driveway. A large wing extends
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north from the center of the foundry, containing core ovens,
rattler, and cupola.

The forge shop adjoins the foundry, at the eastern end of
the building.

Military Hall, 100 by 150 feet in one grand hall, gives
ample space for company and battalion manoeuvers and for
large audiences upon special occasions. It is also used as a
gymnasium, for which purpose there are dressing rooms with
lockers. A bath room is provided.

Natural History Hall is a handsome building, 134 by 94
feet, with basement, two main stories, and an attic. It is oc-
cupied by the departments of botany, zoology, physiology,
mineralogy., and geology, for each of which there are labora-
tories, lecture rooms and offices ; it also contains the office and
equipments of the State Laboratory of Natural History, and
of the State Entomologist, .as well as the office and library
of the Agricultural Experiment Station. There are six lab-
oratory rooms on each of the main floors—sufficient altogether
to accommodate two hundred students, besides offering abun-
dant facilities for the private work of the instructors.

University Hall occupies three sides of a quadrangle,
measuring 214 feet in front and 122 feet upon the wings.
Besides numerous class rooms it contains the office of the
President, the museum, the library, and the art gallery.

There are, in addition to these buildings, a veterinary hall,
an astronomical observatory, four dwellings, two large barns,
and a greenhouse.

ART GALLERY

The University art gallery was the gift of citizens of Cham-
paign and Urbana. It occupies a room'61 by 79 feet in Uni-
versity Hall, and the large display of art objects has surprised
and delighted all visitors. In sculpture it embraces thirteen
full-size casts of celebrated statues, including the Laoco5n
group, the Venus of Milo, etc., forty statues of reduced size,
and a large number of busts, ancient and modern, bas reliefs,
etc., making over four hundred pieces in all. It includes
also hundreds of large autotypes, photographs, and fine en-
gravings, representing many of the great masterpieces of
painting of nearly all the modern schools ; also a gallery of
historical portraits, mostly large French lithographs of peculiar
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fineness, copied from the great national portrait galleries of
France.

Other collections of special value to art students embrace
a large number of casts of ornament from the Alhambra and
other Spanish buildings, presented by the Spanish govern-
ment ; a set of casts from Germany illustrating German Re-
naissance ornament; a series of art work from the Columbian
Exposition, and large numbers of miscellaneous casts, models,
prints, and drawings, such as are usually found in the best art
schools.

A notable feature of the collection of works of art is the
gift of Henry Lord Gay, architect, of Chicago. It consists of
a model in plaster and a complete set of drawings of a com-
petitive design for a monument to be erected in Rome, com-
memorative of Victor Emanuel, first king of Italy. The monu-
ment was to be of white marble, an elaborate Gothic structure,
beautifully ornamented, and 300 feet high. Its estimated
cost was to have been seven and a quarter millions of francs.
The design was placed by the art committee second on a list
of 289 competitors.

LIBRARY

The library, selected with reference to the literary and
scientific studies required in the several courses, had, March 1,
1896, 28,200 volumes and 6,200 pamphlets.

The large library hall is' open throughout the day for
study, reading, and reference work. It is intended that the
use of the library shall largely supplement the class-room in-
struction in all departments. Constant reference is made in
classes to works contained in the library, and their study is
encouraged or required. On the same floor as the library is
the reading room of the University, well supplied with daily
papers and the more important weekly and monthly period-
icals, both literary and scientific. The new library building, in
process of erection, will soon enable the University to offer its
members greatly increased library facilities.

The library of the State Laboratory of Natural History and
that of the Agricultural Experiment Station are both open to
students of the University. They contain over 7,000 vol-
umes, several thousand pamphlets, and 150 series of peri-
odicals.
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LABORATORIES
SCIENCE LABORATORIES*

The botanical, geological, physiological, and zoological
laboratories are in Natural History Hall. There has been
added to the botanical laboratory during the present year a
glazed addition, 14 by 19 feet, two stories in height, to facili-
tate experiments upon living plants exposed to sunshine.

The chemical laboratory, already described, is entirely de-
voted to chemistry.

The physics laboratories are in Engineering Hall. They
are well arranged, and provided with all modern conveniences.

The psychological laboratory in Natural History Hall is
well provided with apparatus of many different kinds for use
in experimental study, research, and instruction.

ENGINEERING LABORATORIES
The cement laboratory of the department of civil engineer-

ing occupies two large rooms in Engineering Hall, and is pro-
vided with slate tables, testing machines, molding machines,
sieves, etc., and twenty-four sample barrels of hydraulic cement,
varieties of sand and other necessary materials.

The electrical engineering laboratories are partly in Engin-
eering Hall and partly in University Hall.

The mechanical laboratory occupies a large part of both
floors of Engineering Laboratory and each of its departments is
equipped for practical work by students.

The testing laboratory, located in Engineering Laboratory,
gives opportunity to students of the College of Engineering to
make various practical experiments and tests, and to prosecute
original investigation in their specialties.

SPECIAL LABORATORIES FOR RESEARCH
The laboratory of the Agricultural Experiment Station

occupies the top floor of the Chemical Laboratory.
The laboratory rooms of the State Laboratory of Natural

History are in Natural History Hall.
A Biological Experiment Station has been established by

the University on the Illinois River at Havana, Illinois, and
equipped for field and experimental work in aquatic biology.
It has its separate staff, but is open to students of the University*

*For a more detailed account of these laboratories, see under the appro-
priate college.
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at all times on application, and to special students not other-
wise connected with the University during the summer months.

A laboratory for sanitary water analysis has recently been
equipped with all necessary appliances, and chemical investiga-
tion of the water supplies of the state is now under way.

COLLECTIONS*

AGRICULTURAL
A large room in University Hall is devoted to the exhibi-

tion of the products of the industrial arts, especially of agri-
oulture. Prominent among the agricultural specimens exhib-
ited is an excellent collection of the sub-species and varieties
of Indian corn, including the best of their kinds. There is
also a considerable collection of small grains and of grasses ; a
collection of fibres in various states of manufacture ; a series
of analyses of grains, showing at a glance the elements and
proportion of structure, and a large collection illustrating the
forestry of Illinois, Florida, and California. The exhibits
made by the University at the Centennial and at the Cotton
Exposition at New Orleans find a permanent abode in this
apartment; very large additions have also been made of ma-
terials received from the Columbian Exposition of 1893.

BOTANICAL
The herbarium contains nearly all the species of flowering

plants indigenous to Illinois, including a complete set of
grasses and sedges. The flora of North America is fairly well
represented, and a considerable collection of foreign species
has been made. A collection of fungi includes •- very full set
of those most injurious to other plants, causing rusts, smuts,
moulds, etc. A collection of wood specimens from two hun-
dred species of North American trees well illustrates the
varieties of native wood.

Plaster casts represent fruits of many of the leading varie-
ties as well as interesting specimens of morphology, showing
peculiarities of growth, effects of cross-fertilization, etc.

ENGINEERING
The following departments of the College of Engineering
*For a more detailed' account of the collections In the different depart-

ments, see the appropriate siibjeot under each college.
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have made extensive and very valuable collections, which will
be found in their rooms in Engineering Hall.

ARCHITECTURE
A large number of specimens of stone, bricks, terra cotta,

sanitary fittings, casts of mouldings and of ornament have been
accumulated, together with some excellent specimens of in-
dustrial arts, models of structures, working drawings of im-
portant buildings, 2,200 lantern slides, and 1*7,000 plates and
photographs.

CIYIL ENGINEERING

The Civil Engineering department has a large room con-
taining samples of iron, steel, wood, brick, and stone ; materials
for roads and pavements; models of arches and trusses, one of
the latter being full-sized details of an actual modern railroad
bridge. The department also possesses a very large collection
of photographs and blue-print working drawings of bridges,
metal skeleton buildings, masonry structures, and standard
railroad construction.

ELECTRICAL ENGINEERING

A number of display boards of wires and cables have been
accumulated, together with collections of carbons, insulators,
lighting specialties, signaling devices, primary and second-
ary cells, rail bonds, and several hundred photographs, blue
prints, and pamphlets descriptive of the best modern practices
in Electrical Engineering.

MECHANICAL ENGINEERING

This department owns a partial set of Reuleaux models,
models of valve gears ; sections of steam pumps, injectors,
valves of various kinds, skeleton steam and water gauges,
standard packings, steam-pipe coverings, drop forgings ; fine
examples of castings, perforated metal, sets of drills and
samples of oil, plates from exploded boilers and examples of de-
fective boiler plates, and samples of iron and steel. A large
number of working drawings from leading firms and from the
U. S. Navy Department form a valuable addition to the above
collections.

GEOLOGICAL
Lithology is represented by type collections of rocks

(2,900 specimens), arranged to illustrate Rosenbusch, from Voigt
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and Hochgesang, Dr. L. Eger, and A. Kranz ; a type collec-
tion from Ward; a large number of ornamental building
stones, and a stratigraphic collection to illustrate Illinois
geology.

The mineralogical collection is especially rich in rock-form-
ing minerals, ores, and materials of economic value. It con-
tains over 7,000 specimens which have been carefully selected
to meet the wants of the student.

The paleontological collection (43,400 specimens) contains
representative fossils from the entire geologic series, but is
especially rich in palaeozoic forms. It embraces the private
collections of Dr. A. H. Worthen, including 650 type speci-
mens ; that of Tyler McWhorter, presented by himself ; that
of Rev. Mr. Hertzer, acquired by purchase ; the Ward collec-
tion of casts, presented by Hon. Emory Cobb, and a consider-
able number of special collections representing the fauna and
flora of particular groups.

A series of relief maps of noted localities adds greatly to
the facilities for illustration.

ZOOLOGICAL

The zo'dlogical collections have been specially selected
and prepared to illustrate the courses of study in natural his-
tory, and to present a synoptical view of the zoology of the
state.

The mounted mammals comprise an unusually large and
instructive collection of the ruminants of our country, includ-
ing male and female moose, elk, bison, deer, antelope, etc.,
and also several quadrumana, large carnivora and fur-bearing
animals, numerous rodents, good representative marsupials,
cetaceans, edentates, and monotremes. Fifty species of this
class are represented by eighty specimens. All the orders,
excepting the Proboscidea, are represented by mounted skele-
tons. There is also a series of dissections in alcohol, illustrat-
ing the comparative anatomy of the group.

The collection of mounted birds includes representatives
of all the orders and families of North America, together with
a number of characteristic tropical, Bornean, and New Zealand
forms. The collection is practically complete for Illinois
species. Many of the specimens are excellent examples of
artistic taxidermy. There is also a fine collection of the nests

U.—3
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and eggs of Illinois birds. A series of several hundred un-
mounted skins is available for the practical study of species,
and the internal anatomy is shown in alcoholic dissections and
in mounted skeletons of all the orders.

The cold-blooded vertebrates are represented by a series
of mounted skins of the larger species, both terrestrial and
marine ; mounted skeletons of typical representatives of the
principal groups; alcoholic specimens, both entire and dis-
sected ; and casts. The alcoholics include series of the rep-
tiles, amphibians, and fishes, the latter comprising about three
hundred species. The dissections illustrate the internal anat-
omy of the principal groups. The casts represent about
seventy-five species, nearly all fishes.

The Mollusca are illustrated by alcoholic specimens of all
classes and orders, and dissections showing the internal anat-
omy of typical forms. There are several thousand shells be-
longing to seventeen hundred species. The collection of
Illinois shells is fair but incomplete.

Of the Arthropoda the entomological cabinet contains
about three thousand species (principally American), named,
labeled, and systematically arranged. There is also a series
of Crustacea, some dried but mostly in alcohol, the latter-in-
cluding a number of dissections.

The lower invertebrates are represented by several hundred
dried specimens and alcoholics, and by a large series of the
famous Blaschka glass models.

The embryology of vertebrates and invertebrates is illus-
trated by a set of Ziegler wax models, and several series of
slides, sections, and other preparations.

In addition to the above, the extensive collections of the
State Laboratory of Natural History are available for illustra-
tive purposes, as well as for original investigation by advanced
students.

THE MUSEUM

The Museum of Zoology occupies a room in University
Hall, and contains important collections selected to illustrate
the courses in natural history and to present a synoptical view
of the zoology of the state.
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Applicants for admission to the freshman class must be at
least sixteen years of age, and it is desirable that they should
be two or three years older than this. No distinction is made
with regard to sex, nativity, color, or place of residence.

Entrance may be made at any time, provided the candidate
is competent to take Up the work of the classes then in prog-
ress ; but it is very much better to begin upon the first col-
legiate day in September, when a large number of the classes
are organized, very many of them to continue during the year.

Admission to the freshman class of the University may be
obtained in one of four ways : (a) by certificate from an ac-
credited high school ; (b) by examination ; (c) by transfer of
credits from some other college or university ; (d) by obtaining
permission to enter certain classes as a special student.

ADMISSION BY CERTIFICATE FROM ACCREDITED
HIGH SCHOOLS*

Certain public high schools and a few private preparatory
schools have been, after examination, approved by the Faculty
of the University, and full graduates of these schools are ad-
mitted to the freshman class without examination. Candidates
for admission in this way must file with the Registrar upon
entrance a certificate of graduation and of preparatory studies.
Blanks for these certificates must be obtained of the Registrar
in advance, and it is better to forward them to him for ap-
proval before registration days.

ADMISSION BY EXAMINATION
Examinations of candidates for admission to the University,

are held at the University on the Thursday, Friday, and Sat-
urday before the beginning of the fall term in September,
and on the two days previous to the opening of each of the
other terms. Each candidate must be in attendance during
the whole period of the examinations.

*For an account of these, see page 5E0-
35
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The scholarship examinations* held each year on the first
Saturday in June and the day preceding, in counties in which
there are applicants for state scholarships, afford an opportunity
to pass the entrance examinations before coming to the Uni-
versity, as the examinations will be equivalents.

The subjects upon which the entrance examinations are
held are described below.

The physics, physiology, and botany described are each
required as preparatory to these subjects as taught in this
University. The text-books are named merely to aid in show-
ing the requirements. Equivalents are accepted.

Entrance to the University means admission to some one
of the colleges of the University—College of Literature and
Arts, College of Engineering, College of Science, or College
of Agriculture.f

The examinations which a candidate is required to pass
depend in part on which of the four colleges of the University
he intends to enter. In the following statement of subjects
for examination, those requirements which are common to all
the colleges are given first; then follow statements of the ad-
ditional requirements for each college. To determine on what
subjects he must pass examinations, then, a candidate must
add to the uniform requirements first stated those classed as
additional for the particular college he wishes to enter.

SUBJECTS IN WHICH ALL CANDIDATES FOE ADMISSION MUST
BE EXAMINED

[For additional requirements for the different colleges, see pages 38-40.]

1. ALGEBRA.—Fundamental operations, factoring, frac-
tions, simple equations, involution, evolution, radicals, quad-
ratic equations, and equations reducible to the quadratic form,
surds, theory of exponents, and the analysis and solution of
problems involving these. The subject as given in Wells's
Higher Algebra through quadratic equations, or the same work
in Wentworth's Algebra, or an equivalent.

2. COMPOSITION AND KHETORIC.—Correct spelling, capi-
talization, punctuation, paragraphing, idiom, definition, and
proper use of rhetorical figures; the elements of Rhetoric.
The candidate will be required to write two paragraphs of

* See page 220.
+ See Organization, page U.
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about one hundred and fifty words each to test his ability to
use the English language.

3. ENGLISH LITERATURE.—(a) Each candidate is expected
to have read certain assigned literary masterpieces, and will be
subjected to such an examination as will determine whether or
not he has done so. The books assigned for the next three
years are as follows:

1896.—Shakspere's A Midsummer Night's Dream; Defoe's His-
tory of the Plague in London; Irving's Tales of a Traveler; Scott's
Woodstock; Macaulay's Essay on Milton; Longfellow's Evange-
line, and George Eliot's Silas Marner.

1897.—Shakspere's As You Like It; Defoe's History of the
Plague in London; Irving's Tales of a Traveler; Hawthorne's
Twice-Told Tales; Longfellow's Evangeline, and George Eliot's
Silas Marner.

1898.—Milton's Paradise Lost, Books I. and II.; Pope's Iliad,
Books I. and XXII.; The Sir Roger de Coverley Papers in The
Spectator; Goldsmith's The Vicar of Wakefield; Coleridge's
Ancient Mariner; Southey's Life of Nelson; Oarlyle's Essay on
Burns ; Lowell's Vision of Sir Launfal; Hawthorne's House of The
Seven Gables.

(b) In addition to the above the candidate will be required
to present a brief outline of American Literature. Hawthorne
and Lemmon's Outline of American Literature, or an equiva-
lent.

4. GEOMETRY.—Plane Geometry as given in Wells's or
Wentworth's Geometry, or an equivalent. Great importance
is attached to the ability of the student to solve original
problems.

5. HISTORY.—At least one year in one of the following
subjects: (a) English and United States History ; (b) General
History ; or (c) Greek and Roman History. The following
text-books indicate the scope of the requirements : Guest &
Underwood's Handbook of English History ; Thomas's History
of the United States; Oman's History of Greece; Allen's
Short History of Rome.

6. PHYSIOS.—The elements of physical science as pre-
sented in such text-books as Appleton's School Physics, or
Avery's Elements of Natural Philosophy, or Carhart & Chute's
Elements of Physics, or Gage's Elements of Physics. The
candidate must have had laboratory practice as given in Hays,
Lowry & Rishel's Laboratory Manual of Physics, or an equiva-
lent.
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In addition to the preceding subjects, any two of the following :
7. ASTRONOMY.—The subject as given in Young's Ele-

ments of Astronomy, or Newoomb & Holden's Astronomy
for High Schools.

8. BOTANY.—The parts and organs of plants, in the de-
scriptive language of the science ; the relations of plants to
the atmosphere, to temperature, light, soil, etc., to the inferior
animals, and to man ; characteristics of prominent orders, and
the determination of species by use of an artificial key.
Gray's School and Field Book of Botany.

9. CHEMISTRY.—Elementary Inorganic Chemistry as pre-
sented in Freer's Elementary Chemistry; Shepard's Elements
of Chemistry; Williams's Elementary Chemistry; Storer
and Lindsey's Manual of Elementary Chemistry; Armstrong
& Norton's Laboratory Manual of Chemistry, or Clark's Ele-
ments of Chemistry. Laboratory practice is essential for
preparation in this subject.

10. PHYSIOLOGY.—The anatomy, histology, and physiology
of the human body and the essentials of hygiene, taught with
the aid of charts and models and demonstrations upon inferior
animals, to the extent given in Martin's Human Body (Briefer
Course).

11. ZOOLOGY.—The subject as taught in the best high
schools with laboratory facilities. Mere text-book work will
not be accepted. The following will indicate the scope of the
work required: Colton's Practical Zoology; Parker's Ele-
mentary Biology, and Thompson's Outlines of Zoology.

ADDITIONAL REQUIREMENTS FOR ADMISSION TO THE COLLEGE
OP LITERATURE AND AETS

[The following, in addition to the requirementson page 36il.]
12. ENGLISH LITERATURE.—The candidate will be exam-

ined on the subject-matter, form and substance of one or more
books in addition to those named under(3). For 1896,1897, and
1898 the books will be selected from the lists below. The ex-
amination will be of such a character as to require a minute
and thorough study of each of the works named in order to
pass it successfully.

1896.—Shakspere's The Merchant of Venice; Milton's L'Alle-
gro, II Penseroso, Oomus, and Lycidas; and Webster's First
Bunker Hill Oration.
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1897.—Shakspere's The Merchant of Venice; Burke's Speech on
Conciliation with America; Scott's Marmion, and Macaulay's
Life of Samuel Johnson.

1898.—Shakspere's Macbeth ; Burke's Speech on Conciliation
with America; De Quincey's The Flight of a Tartar Tribe; Tenny-
son's The Princess.

13. LATIN.—Four books of Caesar's Commentaries, six ora-
tions of Cicero, six books of Vergil's Aeneid, the scansion of
hexameter verse and Latin composition based on the reading
above specified. Increasing importance is placed on ability
to write Latin and on a knowledge of the quantity of the vowels.
Candidates are urged to make special preparation in these di-
rections. It is recommended that not more than two books of
Caesar be read, and that other authors be substituted for the
books omitted. Equivalents for any of the above require-
ments will be accepted. Allen & Greenough's, Bennett's, or
Harkness's Latin Grammar is recommended and Collar's or
Daniell's Latin Prose Composition. The Roman pronuncia-
tion is used. Frequent oral reading throughout the whole of
the preparatory course is especially urged.

Students desiring to pursue Greek in the University
must have also the following, which will be accepted instead
of the three sciences otherwise required:

14. GREEK.—Grammar, a thorough knowledge of forms
and syntax ; an amount of Prose Composition equal to that
given in Woodruff's Greek Prose Composition ; three books
of Homer's Iliad, except lines 494-759 of Book II.; three
books of Xenophon's Anabasis, or an equal amount of text
from some other classic prose author.

ADDITIONAL REQUIREMENTS FOR ADMISSION TO THE COLLEGE
OF ENGINEERING

[The following, in addition to the requirements stated on page S6ff.]
15. FREE-HAND DRAWING.—Ten hours a week for one

term, or the equivalent thereof. The nature of the work is
indicated by Cross's Free-Hand Drawing.

16. GEOMETRY.—Solid and spherical geometry as given
in Wells's or Wentworth's Plane and Solid Geometry, or an
equivalent.

One of the following:
17. FRENCH.—Elements of grammar, tested by the trans-

lation of simple French prose at sight. At least one year's
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work. Chardenal's Complete French Course, or an equiva-
lent, and about 300 pages of easy prose.

18. GBEMAN.—Elements of grammar, tested by the trans-
lation of easy German prose. At least one year's work.
Joynes-Meissner's German Grammar, Joynes's German Reader,
or equivalents, and 100 pages of easy prose.

19. LATIN.—Elements of grammar, tested by the transla-
tion of easy Latin prose. At least one year's work. Allen &
Greenough's Grammar and Viri Eomae, or an equivalent.

ADDITIONAL REQUIREMENTS FOE ADMISSION TO THE COLLEGE
OF SCIENCE

[The folio-wing, in addition to the requirements stated on page 36ff.]
16. GEOMETRY.—Solid and spherical geometry as given in

Wells's or Wentworth's Plane and Solid Geometry, or an
equivalent.

One of the following:
17. FEENCH.—Elements of grammar, tested by the trans-

lation of simple French prose at sight. At least one year's
work. Chardenal's Complete French Course, or an equiva-
lent, and about 300 pages of easy prose.

18. GERMAN.—Elements of grammar, tested by the trans-
lation of easy German prose. At least one year's work.
Joynes-Meissner's German Grammar, Joynes's German Reader,
or equivalents, and about 100 pages of easy prose.

19. LATIN.—Elements of grammar, tested by the translation
of easy Latin prose. At least one year's work. Allen &
Greenough's Grammar, and Viri Romae, or an equivalent.

ADDITIONAL REQUIREMENT FOR THE COLLEGE OF AGRICUL-
TURE

[The following, in addition to the requirements stated on page 36fl\]
16. GEOMETRY.—Solid and spherical geometry as. given

in Wells's or Wentworth's Plane and Solid Geometry, or an
equivalent.

PROGRAM OF EXAMINATIONS, SEPT. 3-8, 1896

All persons who wish to enter the University at the open-
ing of the fall term, 1896, except those holding certificates of
graduation from accredited schools and scholarship certificates
and those for whom a transfer of all entrance credits from
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some other college, or University has already been approved,
must present themselves at the registrar's office, room 14,
University Hall, at 9 o'clock a.m., Thursday, September 3d.
At that time applications for admission will be received, and
applicants will be given all necessary directions as to exam-
inations.

The program of examinations is as follows.
History Thursday 1:00 p.m.
Physics " 3:00 "
Algebra Friday 8:00 a.m.
Physiology " 1:00 p.m.
Botany " 3:00 "
Geometry Saturday 8:00 a.m.
Zoology " 1:00 p.m.
German " 3:00 "
English Literature and Composi-

tion Monday 8:00 a.m.
French " 1:00 p.m.
Chemistry " 3:00 "
Latin Tuesday 8:00 a.m.
Free-Hand Drawing " 9:30 "
Astronomy " 1:00p.m.
Greek " 3:00 "

ADMISSION BY TRANSFER FROM OTHER COL-
LEGES AND UNIVERSITIES

A person who has entered another college or university of
recognized standing will be admitted to this University upon
his presenting a certificate of honorable dismissal from the in-
stitution from which he comes and an official statement of the
subjects upon which he was admitted to such institution, pro-
vided it appears that the subjects are those required here for
admission by examination, or real equivalents. Candidates,
to enter the University in this way, should submit such papers
to the Registrar before the time of entrance, so that all doubt-
ful points may be cleared up in advance.

ADMISSION AS SPECIAL STUDENTS
Persons over Î wenty-one years of age, not candidates for a

degree, may be 8 Jmitted to classes, after satisfying the Presi-
dent and pro' .sorin charge of the department in which such
classes are taught, that they possess the requisite information
and ability to pursue profitably, as special students, the chosen
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subjects. Such students are not matriculated ; they pay a
tuition fee of five dollars a term and incidental fees.

ADMISSION TO ADVANCED STANDING

After satisfying in some of the ways already enumerated
all the entrance requirements for admission to the freshman
class of the college which he wishes to enter, the applicant
for advanced standing may secure such standing either by ex-
amination or by transfer of credits from some other college or
university.

1. By Examination.—Candidates for advanced standing,
not from other colleges or universities, may secure such stand-
ing on examination only. In the case of freshmen students
seeking advanced standing on the basis of their preparatory
work, such standing shall be granted after satisfactory ex-
amination only.

2. By Transfer of Credits.—Credits from other colleges
or universities may be accepted by the faculty for advanced
standing; but at least one year's residence at the University
and the completion of one year's work are necessary to secure
a bachelor's degree.

In all cases, a certificate of honorable dismissal is required,
together with a certified record of work done in the institution
from which the applicant comes. These should be presented
for approval some time before the student enters for work.

REGISTRATION

At the beginning of each term each student must present
himself for registration within the time set for that purpose
before the formation of classes, and he must be present at the
first exercise of each class he is to attend.

EXAMINATIONS

Examinations are held as often as in the judgment of the
instructor the necessities of the work require. Examinations
are also given at the close of each term, on the work of the
term, in all subjects except those whose character renders it
unnecessary or impracticable. Students who are conditioned
in these examinations are required to take, a, s,e,con.d examination
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soon after the beginning of the following term. Those
who fail to pass the term examination are precluded from pro-
ceeding with any University work without special permission.

A record is kept of each student's standing.

TERMS AND VACATIONS

The University year is divided into three terms. The first
covers fourteen weeks of instruction and each of the others
eleven. There is a vacation of two weeks at the end of the
first term, and of one week at the end of the second. For the
dates of opening and closing see the calendar, p. —.

GRADUATION

The requirements for graduation are specified under the
several colleges.*

* See p p . 52, 67, 69, 71, 74, .77, 7B, 89, 90, 98, 99,108,114,121,128.
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ADMINISTRATION OF THE UNIVERSITY

GOVERNMENT

The government of the University is vested by the Trustees
primarily in the President of the University, in the Faculty,
in the Council of Administration, and in the Deans.

The dean of the, general Faculty has general oversight of
the instructional work of the University, and especial super-
vision of the graduate school.

The dean of each college is responsible for the enforce-
ment of all University regulations within his college.

The Council of Administration is composed of the Presi-
dent, the dean of the general Faculty, and the deans of the
separate colleges. It constitutes an advisory board to the
President, and has exclusive jurisdiction over all matters of
discipline.

The determination of the general internal policy of the
University is in the hands of the Faculty.

The Faculties of the different colleges of the University
have jurisdiction over matters pertaining exclusively to their
colleges, subject always to higher University authority.

ORGANIZATION

For the purpose of more efficient administration, the Uni-
versity is divided into several colleges. This division does
not imply that the colleges are educationally distinct. They
are interdependent and together form a unit.x The organization
is as follows:

I. The College of Literature and Arts,
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II. The College of Engineering.
III. The College of Science.
IV. The College of Agriculture.
V. The Graduate School.

VI. The School of Pharmacy.

THE COLLEGE OP LITERATURE AND ARTS

The College of Literature and Arts offers—
1. General courses, classified according to the principal

line of work chosen.
2. Specialized courses, or courses under the group system,

including—
a. The Classical Group.
b. The English and Modern Language Group.
c. The Philosophical Group.
d. The Political Science Group.

THE COLLEGE OF ENGINEERING

The College of Engineering offers courses—
1. In Architecture.
2. In Architectural Engineering.
3. In Civil Engineering.
4. In Electrical Engineering.
5. In Mechanical Engineering.
6. In Municipal and Sanitary Engineering.

THE COLLEGE OF SCIENCE

The College of Science offers courses arranged in four
groups, as follows:

1. The Chemical Group.
2. The Mathematical Group.
3. The Natural Science Group.
4. The Philosophical Group.

THE COLLEGE OF AGRICULTURE

The College of Agriculture offers—
1. A course leading to Animal Husbandry as a specialty.
2. A course leading to Horticulture as a specialty.
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THE GRADUATE SCHOOL

The Graduate School offers courses in—
1. Agriculture.
2. Engineering.
3. Literature, Philosophy, and the Arts.
4. The Sciences.
An enumeration of the departments of graduate study is

given on page 129, and the separate courses offered are de-
scribed in connection with the proper subjects in the descrip-
tion of departments, pp. 129ff.

THE SCHOOL OF PHARMACY
[See page 127.]
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FACULTY

ANDREW S. DRAPER, LL.D., PRESIDENT.
DAVID KINLEY, PH.D. , DEAN, Economics and Sociology.
THOMAS J. BURRILL, PH.D., LL.D., Botany.
SAMUEL W. SHATTUCK, C.E., Mathematics.
EDWARD SNYDER, A.M., German.
CHARLES W. ROLFE, M.S., Geology.
ARTHUR W. PALMER, SC.D., Chemistry.
FRANK P. FREDERICK, Art and Design.
HERBERT J. BARTON, A.M., Latin.
CHARLES M. MOSS, PH.D. , Greek.
DANIEL K. DODGE, PH.D., English.
DANIEL H. BRUSH, Captain 17th Infantry, U. S. A., Mili-

tary Science.
ARNOLD TOMPKINS, A.M., Pedagogy.
GEORGE W. MYERS, M.L., Mathematics.
HENRY E. SUMMERS, B.S., Physiology.
EDGAR J TOWNSEND, PH.M., Mathematics.
EVARTS B. GREENE, PH.D. , History.
KATHARINE MERRILL, A.B., English.
WILLIAM 0. KROI-IN, PH.D. , Psychology.
HARRY S. GRINDLEY, SC.D., Chemistry.
T. ARKLE CLARK, B.L., Rhetoric.
HERMAN S PIATT, A.M., Romance Languages.
ARTHUR H. DANIELS, PH.D., SECRETARY, Philosophy.
PERCY F. BICKNELL, A.M., Librarian.
GEORGE D. FAIRFIELD, A.M., Romance Languages.
CHARLES W. TOOKE, A.M.. Political Science.
WALTER HOWE JONES, Music.
HENRY H. EVERETT, Physical Training.
GEORGE D. HAMMOND, A.B., History.
FEED A. SAGER, B.S., Physics.
FRANK SMITH, A.M., Zoology.

[47]
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RALPH P. SMITH, PH.D., German.
HELEN E. BITTTERFIELD, M.L., Rhetoric.
ALTON C. BURNBAJI, B.S., Mathematics.
JEREMIAH. G. MOSIER, B.S., Geology.
CHARLES F. HOTTES, M.S., Botany.
EDWARD J. LAKE, B.S., Art and Design.
ELLA H. MORRISON, Physical Culture for Women.
GEOKGE A. HUFF, JR., Coach of Athletic Teams.
MARION THOMPSON, B.L., Fellow, Rhetoric.
WILLIAM LAB. STEELE, Scholarship in Music.
ADELINE W. ROWLEY, B.M., Vocal Music.
ROBERT K. PORTER, Military.

AIMS AND SCOPE

The College of Literature and Arts includes those branches
usually comprised in a department of philosophy and arts,
with the exception of the natural sciences. The aim of the
college is a double one : to furnish a liberal education, and to
afford the largest opportunity for specialization in literary and
philosophical subjects. It is believed that this double purpose
can be best accomplished by a judicious combination of dis-
ciplinary and information studies, which, while so directing
the work of the student as to secure the desired mental train-
ing, shall also allow him large liberty of choice both in his
main lines of work and in subjects auxiliary thereto.

In accordance with this general plan, it is provided that
students may graduate either under the general course system
or under the specialized course, or group, system.

A general course is one in which less than three years' work
in any one line is required for graduation, and in which no
thesis is-required.

A specialized, or group, course is one containing at least
two years of major work in a single subject preceding the
senior year, followed by an additional year of major work in
that subject, and the writing of an acceptable thesis. No
student may be enrolled in a specialized course without the
permission of the head of the department in which he wishes
to do his principal work, and each student who wishes to be so
enrolled must specify the course he desires to enter not later
than the beginning of his junior year.
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Only those students who pursue a specialized course shall,
as a rule, be selected from this college for fellowships, scholar-
ships, and other similar University honors.

THE GENERAL COURSE SYSTEM

In the general courses a minimum of prescribed work is
laid out for the first two years. The whole of the work for the
first year, and part of that of the second, is prescribed. The
work for the rest of the course is elective. Within the limits
of the prescribed work, moreover, the student is permitted a
choice of lines of work.

In choosing his electives, each student must select at least
two subjects from list A, as majors.

In the choice of his electives other than his major work the
student may take a minimum of work in a maximum number
of subjects, or he may take a maximum amount of work in the
minimum number of subjects necessary to fill up his time
according to the rules of the University.

The elective courses open to the students of the College in-
clude subjects from the Colleges of Agriculture, Science, and
Engineering. The sciences are not an integral part of the
work of this College, but the training derived from their
study is so important a part of a liberal education that every
student of the College is earnestly advised to extend his study
of them so far as may be.

THE SPECIALIZED COURSE, OR GROUP, SYSTEM

In the specialized course, or group, system the prescribed
work is the same as in the general courses. The other credits
necessary for graduation are to be obtained in the subjects of
the group which the student enters. (See requirements for
graduation, below.) The groups are as follows :

The Classical Group, including Greek and Latin as the
major subjects.

The English and Modern Language Group, including
English, French, German, Italian, and Spanish. At present
Italian and Spanish may not be chosen as major subjects.

The Philosophical Group, including Pedagogy, Philoso-
phy and Psychology as major subjects. Tn this group the

U.-4
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second year of the student's work is devoted to studies
specifically preparatory to the principal subject, which is itself
taken up at the beginning of the third year.

Students in this group who make Philosophy a major
must, in the second year, make three full term-credits from
among these subjects: Anthropology, Psychology, Econo-
mics 6 (Sociology), Greek 5.

Those who make Psychology their major subject must, in
their second year, make three full term-credits from among
these subjects: Botany 1, b. c ; Economics 6; Philosophy 1,
8 ; Physiology 1, 2 ; Zoology 3.

When Pedagogy is the major the three second year credits
must be obtained in Logic (Phil. 8) and two terms of Psychol-
ogy-

The Political Science Group, including History, Econom-
ics, and Public Law and Administration. All students in
this group must take the three elementary courses: History 1,
Economics 1, and Political Science 1; and must also take at
least one term's work in Philosophy, selected from courses 1,
2, 3, 4, and 8. All students in the group must, before the be-
ginning of junior year, have taken one year's work in either
French or German, or must give other satisfactory evidence
of their ability to use freely at least one of these languages.

CLASSIFICATION OF SUBJECTS

PRESCRIBED

Advanced Algebra (Math. 1, 2) 1 credit.
English 1 ; 1 1-5 credits.
French 1, German 1, Greek 1, 2, 3, or Latin 1, 2, 3 ; 3

credits.
Geometry, Solid (Math. 19); 1 credit.
History I ; 1 4-5 credits.
Logic (Philosophy 8); 1 credit.
Military 1, 2 ; 2 credits.
*Natural Science ; 3 credits.
Rhetoric 1; 2 credits.
Trigonometry (Math. 3, 4); 1 credit.
*The three credits required in science may be obtained by taking a single

subject through the year, or by combining single-term minors.
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ELECTIVE

List A (Major Courses)

Economics 1 to 8 ; 100 ; 6 to 14 credits.
English 1 to 14; 6 to 21 3-5 credits.
French 1 to 4; 6 to 12 credits.
German 1 to 4; 6 to 12 credits.
Greek 1 to 9 ; 6 to 9 credits.
History 1 to 12; 6 to 15 3-5 credits.
Latin 1 to 10 ; 6 to 10 credits.
Mathematics 1 to 19; 6 to 15 4-5 credits.
Pedagogy 1 to 9 ; 6 to 9 credits.
Philosophy 1 to 7, 9; 6 credits.
Political Science 1 to 9 ; 6 to 9 2-5 credits.
Psychology 1 to 9 ; 6 to 9 credits.
Rhetoric 1 to 4 ; 6 credits.

List B
Anthropology; 1 credit.
Art and Design 1 to 4, 7, 8, 9; 3 to 6 credits.
Astronomy 4 ; 1 credit.
Biology, General, 1, 2 ; 1 to 2 credits.
Botany 6 ; 1 to 4 ; 1 to 6 credits.
Chemistry 1, 2, 3a, 3b, 4, 5, 7, 9, 10, 12, 20 ; 1 to 11 credits.
Economics 1 to 7 ; 2 to 10 3-5 credits.
English 2 to 14 ; 3-5 to 20 2-5 credits.
French 1 to 4, 5 ; 3 to 12 credits.
Geology 4 ; 1 ; 1 or 3 credits.
German 1 to 4, 5, 6; 3 to 12 credits.
Greek 1 to 9 ; 3 to 9 credits.
History 2 to 12 ; 11-5 to 13 4-5 credits.
Italian 1; 3 credits.
Latin 1 to 10; 3 to 10 credits.
Mathematics 5 to 18; 1 to 12 4-5 credits.
Meteorology 1; .2-5 credits.
Mineralogy 1, 2 ; 3 credits.
Music 1, 2 ; 2 credits.
Paleontology, 2 credits.
Pedagogy 1 to 9 ; 1 to 9 credits.
Philosophy 1 to 7, 9 ; 2-5 to 6 credits.
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Physiology 4, 1, 2 ; 1, 2 or 5 credits.
Physical Culture for "Women, 1 ; 1 to 4 credits.
Physics 2 ; 1, 3 to 7 ; 1 to 11 credits.
Political Science 1 to 9 ; 2-5 to 9 2-5 credits.
Psychology 1 to 9 ; 1 to 9 credits.
Rhetoric 3 ,4 ; 1 to 4 credits.
Spanish 1 ; 3 credits.
Zoology 1 to 6, 10, 11 ; 2 to 11 credits.

REQUIREMENTS FOR GRADUATION

UNDER THE GENERAL COURSE SYSTEM

Forty full term-credits, including Military, are required
for graduation under the general-course system. Every stu-
dent must take the prescribed subjects ; in addition, he must
select at least two subjects from list A. He must then choose
from lists A and B work which will give him the remainder of
his necessary credits.

No credits will be granted in any subject in either list
except according to the enumeration given. For example, if
work is offered in a subject for from three to six credits, no
credit will be allowed for less than three terms' work.

UNDER THE SPECIALIZED COURSE, OR GROUP, SYSTEM

Forty full term-credits, including Military, together with
an acceptable thesis, are required for graduation under the
group system. Every student must take the prescribed sub-
jects. In addition he must, not later than the beginning of
his junior year, specify the group in which he wishes to grad-
uate. He must at this time select one subject in the group as
his major subject, the study of which, alone or with the sub-
jects designated as specifically preparatory* to it, he must
pursue during the remaining two years, securing therein at
least nine full term-credits. He must also select, with the ap-
proval of the head of the department in which his major sub-
ject lies, a sufficient number of other studies to yield him the
necessary complement of credits, and he must present an ac-
ceptable thesis.

The thesis required for graduation must be on a topio
* See p. 60.
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connected with the student's major study. It must present
the results of investigation made under the immediate super-
vision of the instructor during the last year of the student's
course. This work of investigation shall be the required work
in the major subject, in whole or in part, during that year, and
shall receive credit like any other study. Separate credit will
not be given for the thesis.

No credit will be allowed in any subject except according
to the enumeration given, and the same work shall not be
credited both as major and minor work.

The only degree given in this college is that of A. B.
The prescribed studies must be taken in the term and year

indicated in the outline of courses by years and terms.

IN MUSIC

Students in the department of Music may receive a certifi-
cate of graduation by complying with the following conditions:

Students of the piano or organ must complete the entire
course specified for these instruments ; must also complete the
work offered in harmony, covering four terms, and must take
one year's work (3 credits) in either German or French.

Students of the voice must complete the entire course
offered in vocal work, the four terms' work in harmony,
and one year's work on the piano, besides taking one year (3
credits) of German or French, and one year (3 credits) of
Italian.

Students expecting to graduate in any of the above courses
in music must also pass a satisfactory examination in the His-
tory of Music, and must write a thesis on some musical subject.

Students enrolled in the department of music only, pay
no term fees, but must pay the music fees described on p. 239.

COURSES OF INSTRUCTION BY YEARS

AND TERMS

The following statement gives the years and terms in
which the prescribed subjects must be taken. Students in
the general courses who take Greek and Latin may omit the
soience required.
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FIRST TEAR

1. Advanced Algebra (Math. 1, 2); French 1, 5*, German
1, 5*, Greek 1, or Latin 1; Military 1, 2; Natural Science:
Chemistry 1; Zoology 10, 11; Rhetoric 1.

2. French 1, 5*, German 1, 5*, Greek 2, or Latin 2;
Military 1, 2; Natural Science: Biology 1, Chemistry 2, 3a,
Geology 4, Physics 2, or Zoology 1, 2, 3; Rhetoric 1; Trigon-
ometry (Math. 3, 4).

3. French 1, 5*, German, 1, 5*, Greek 3, or Latin 3;
Geometry, Solid (Math. 19); Military 2; Natural Science:
Astronomy 4, Biology 2, Botany 6, Chemistry 2, 3b, 4, 20, or
ZoBlogy 1, 2; Rhetoric 1.

SECOND YEAR

1. English 1; History 1; Military 2; Electives.
2. English 1; History 1; Military 2; Electives.
3. English 1; History 1; Logic (Philos. 8); Military 2;

Electives.
The studies of the third and fourth years are all elective.

DESCRIPTION OF DEPARTMENTS
ART AND DESIGN

This work subserves a threefold purpose: (1) It affords
students the opportunity to acquire such a knowledge of free-
hand drawing as their chosen courses may require. (2) .It
offers to such as have a talent or taste for art the best facilities
for pursuing studies in all branches of fine art. (3) It offers
to those who wish to become teachers of drawing special oppor-
tunities for study.

In all courses the work is made of direct benefit to stu-
dents in other lines, and at the same time it aims to develop
in them a love and an appreciation of the beautiful.

Special students, not otherwise connected with the Uni-
versity, may enter this department upon payment of moderate
fees. For such students a fourth year of work is offered in
drawing, painting, modeling, or design, as they may elect.

Lectures are given each year on lettering, design, historic
ornament, perspective, and the theory of color. Students are
required to submit one or more plates in each subject.

* Students in the College of Literature and Arts are permitted to take the
scientific French and German if they are pursuing major work in Economics,
Mathematics, Pedagogy, Philosophy, or Psychology.
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ECONOMICS

The study of economics by undergraduates may extend
through three years. The work is so arranged that the stu-
dent can take a continuous course for from one to three years.
The introductory courses are repeated each year, and the ad-
vanced courses are divided into two groups and given in al-
ternate years. Text-books are used in the introductory
courses, but only as guides. The assigned readings are de-
signed to cover as large a field as possible in the literature of
the subject, to present all disputed matters from different
points of view, and are supplemented by diseussions and lec-
tures. Educational development, acquaintance with the sub-
ject, and training for good citizenship are ends kept steadily
in view.

Minor courses in sociology are provided for in the de-
partment.

ENGLISH LANGUAGE AND LITERATURE

The courses are designed to give a continuous view of the
twofold subject from the earliest times to our own day. In
the junior and senior years double courses are offered, so that
students, having had the fundamental work of the sophomore
year, may, if desired, confine themselves either to philology or
to literature. The aim in the study of literature is to approach
the works of an author from the philosophical, emotional, and
esthetic, as well as from the merely linguistic and historical,
points of view.

FRENCH

(See Romance Languages, p. 61.)

GERMAN

Four years of instruction are offered in this subject. The
first year's class is taught in two divisions : one comprised of
students whose purpose is to acquire a knowledge of German
literature; the other of those who wish merely a reading
knowledge of the language for scientific or technical purposes.
The methods of instruction in each division are adapted to
the ultimate aims of the study.

The work of the second year is carried on according to the
same plan. Course 2 offers a full year of readings in classic
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and modern German and composition; course 6 offers two
terms of scientific and technical reading. The students are
arranged in groups and classes, so as to give each practice in
reading in his own special line.

The third year's work consists of the critical study of the
classic poets, rapid reading of modern writers, composition,
conversation, and lectures on Modern German Literature.

The work of the fourth year is the elementary study of
Gothic, Old and Middle High German, and the further study
of German Literature. Lectures and instruction are given in
German.

GREEK

The general purposes of the courses laid out in this sub-
ject are : first, to teach the Greek language ; second, to train
students to appreciate its literature ; and third, to call atten-
tion to those numerous problems in the history, thought, and
institutions of the Greeks which illustrate similar phenomena
noticeable among ourselves. To accomplish the first object,
due attention is paid to the principles of grammar, particularly
by making the syntax appear as the evidence of orderly mental
procedure, and by continual practice in extemporaneous trans-
lation. The second is effected by a study of the surroundings
and spirit of an author, and of those literary devices which
give character to his productions. The third end is reached
through familiar talks upon suitable topics as they are met.

In courses 7 and 8 a more mature line of work is contem-
plated, for which courses 1 to 6 are a graded preparation. A
prominent feature of this work is the investigation by students
of topics requiring the gathering and systematizing of ma-
terial relating thereto, Ample library and other appliances
are provided. Course 9 is more general, but is expected to
articulate, for classical students, with courses 1-8, and to sup-
ply a consistent outline of the history of the institutional life
of the Greeks.

HISTORY

The work of this department begins with an elementary
course, prescribed for sophomores, in the history of mediaeval
and modern Europe. The advanced undergraduate work falls
into two main divisions, mediaeval history and modern history.
The undergraduate courses are, finally, followed in each
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division by the seminary. These historical seminaries are de-
signed for seniors of high standing, who have had the requisite
preliminary training, and for graduates.

Throughout these courses the effort is made not merely to
give students a general knowledge of historical facts, but also
to give them some conception of the aims and methods of his-
torical science, and of the materials with which it deals. To
this end exercises in historical investigation, more or less ele-
mentary, will form a prominent part of the work in all the
higher undergraduate courses, as well as in the seminaries.

ITALIAN

(See Romance Languages, p. 61.)

LATIN

The courses at present offered in Latin are ten in number
and extend over three years. It is recognized that many stu-
dents are deficient in preparation and need rigid drill in noun
and verb syntax, Nvhile there are few to whom this drill is not
beneficial. With this thought, the first term's instruction is,
as far as needed, grammatical, prominence being given to
Latin writing as the best method of acquiring a mastery of the
language.

Ability to read Latin in the Latin order is strenuously in-
sisted on, as inability in this particular is one of the chief
reasons for the small results that many students secure.

As soon as this preliminary work is done, the attention is
directed to two ends. The first is the acquisition of a con-
stantly increasing power to read the language with ease and
pleasure. As large a number as possible of representative
authors are read. The thought is constantly emphasized that
students are not simply reading Latin ; they are reading some
of the great literary masterpieces of the world, and should
enjoy them as such. The second aim is to introduce the student
to the daily life of the Roman; to make his home life vivid,
his political life a reality. The contribution of the Roman
world to the language, literature, and institutions of our time
is so great that an intimate acquaintance with that life is of
the highest educational value.

The courses offered include a teachers' class. The work is
based on the needs of those teaching preparatory Latin, and
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methods of presentation, difficulties, aims, and results are dis-
cussed. The members of the class do the work that they, as
teachers, should require of their pupils, and at intervals take
charge of the recitation.

The Latin department is amply supplied with all necessary
appliances for the successful prosecution of the work.

MATHEMATICS

The object of the instruction in pure Mathematics is to
promote habits of mental concentration and continuity of
thought, to develop the capacity to form and combine abstract
conceptions, and to cultivate deductive reasoning. The course
is so arranged as to meet the requirements of those who wish
to fit themselves for instructors, and of those who study the
science for the love of it.

Parallel with the pure mathematics of the junior and senior
years, two lines of associated work in applied mathematics—
physical and astronomical—are offered, either of which may
be, and one of which must be, taken by the student wishing to
make mathematics his leading course. One of these lines leads
from the physics of the sophomore year through the mathematical
theory of electricity and magnetism, heat, light, and sound;
and the other through surveying and mechanics to celestial
mechanics and to general arid mathematical astronomy.

For fuller information, see p. 97.

MILITARY SCIENCE

(See p.234.)
Music

The department of Music, during the past year, has been
entirely reorganized, and offers superior advantages to those
desiring a thorough musical education. The courses offered
are- widely varied, and are arranged to meet the individual
needs of students. The time that may be devoted to the sub-
ject, especially in the study of an instrument or the voice, is
indefinite ; however, a regular course is laid out which can be
completed by any student of average ability within the period
indicated.

The courses in music lead to graduation from the music
department with a diploma showing the amount of work
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accomplished by the student. The course in the history of
music may be taken for credit by students in the College of
Literature and Arts according to the conditions specified
under " Music " in the description of courses.

In addition to these opportunities the students are priv-
ileged to hear good music interpreted by artists of recognized
ability. A course of Artists' Concerts is given each season
under the management of the department of music. In these
concerts, to which an admission fee is charged, only artists of
the best reputation appear.

The instructors in the department of music give free re-
citals and lectures on musical subjects during the year.

PEDAGOGY

Pedagogy is not only a professional, but a culture study.
We cannot escape educating ourselves. The question is only
whether we shall educate ourselves well or ill. In the list of
courses offered, accordingly, neither logical nor moral training
nor the philosophical foundations of pedagogy have been
omitted, and the point of view taken throughout is the highest
known in the pedagogical field—the Herbartian. The course
is broadened to meet the needs, not only of intending teachers,
but of all University students.

PHILOSOPHY

The work in this department includes History of Philoso-
phy, Metaphysics, Ethics, and Logic, and is so arranged that
the student may take a continuous course for either one or two
years. ~

The courses are planned to meet the needs of those who
make philosophy their specialty, and also of those who desire
an acquaintance with the subject as a means of general cul-
ture. It is the constant aim to emphasize the meaning and in-
terest of philosophy and the relations of its problems to the
life of man. The subjects are taught by lectures, recitations,
and the seminary method.

PHYSICAL CULTURE FOR WOMEN

Each student who takes physical instruction is expected to
undergo a physical examination at the beginning and end of
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every year, in order that her physical condition may be known
and suitable exercises and advice given. Systematic, class
work is given in the use of dumb-bells, wands, bar-bells, foils,
Indian clubs, and on all pieces of gymnastic apparatus.

During the fall and spring terms, outdoor games and exer-
cises receive considerable attention ; during the winter term,
indoor games and athletic work are made interesting by public
entertainments and contests. Lectures and talks on hygiene,
physical training, etc., are given during the winter term.

Special attention is given to the correction of those in-
equalities of hips, shoulders, and vertebrae which prevent the
harmonious development of the body. Each student comes
under the personal observation of the director and is given
exercises to meet her special needs.

A special gymnasium is fitted up for women.
Every woman student not physically disqualified may take

this work. If taken for credit, the conditions laid down under
Physical Culture in the description of courses must be com-
plied with.

POLITICAL SCIENCE

The courses in Political Science are planned with two pur-
poses in view: (1) to give, in conjunction with the instruction
in Economics and History, that information and training which
are requisite to intelligent citizenship; and (2) to afford oppor-
tunities for advanced work to those who may desire more
thorough preparation either for active political life,- or prelim-
inary to the study of law.

To meet these ends, the work is so arranged that the sub-
ject may be pursued continuously for three years. The ele-
mentary courses are given every year, while the advanced
courses offered in alternate years are made to correlate in
accordance with the general scheme. The topics for special
investigation in the seminary course will be selected with a
view to supplement the advanced work of the year.

The courses, as a whole, are intended to cover the theory
of the state, its organization, and practical operation. Atten-
tion is paid to the development of political ideas and to the
growth of national institutions. The comparative method is
followed, wherever practicable. Freedom of discussion is en-
couraged in the class room, and the student is stimulated to
original investigation and to independent thinking.
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PSYCHOLOGY

The aim of this department is to acquaint the student with
the manifestations of mind, and the laws according to which it
develops. In pursuance of this purpose the elements of men-
tality as exhibited in the various animals and in early infant
life are carefully investigated. The mental make-up of the
defective and criminal classes is also inquired into in order that
light may be thrown upon the best methods to be employed in
the treatment of these classes—the best education for the de-
fective, and the best environment for the criminal.

Special attention is given to scientific methods of child
study because of the direct and important relations in which
the results of such study stand to the various pedagogical
theories and to the estimate of the educational value of the
different subjects taught in our common schools.

RHETORIC

The courses at present offered in Rhetoric are four, and
extend over two years and one term. The object of the courses
is not only to acquaint the student with the principles of rhet-
oric, but to teach him correctness and effectiveness in the use
of English. In the first year's work a text-book is used, sup-
plemented with lectures and a critical discussion of the written
exercises. About thirty short themes and two long papers a
term are required from each student. More emphasis is put
upon practice than upon theory.

The second year's work is a daily theme course, and is in-
tended to give practice in higher English composition and
criticism.

A one-term course is offered in the theory and practice of
argumentative discourse.

ROMANCE LANGUAGES AND LITERATURES

This department offers four years of instruction in French
and one year each in Spanish and Italian. In the elementary
courses the main object is to give the student correct pronun-
ciation, grammatical knowledge, and the ability to read the
languages with facility. In French 2, attention is especially
directed to various phases of nineteenth century literature;
effort is made to ground the student thoroughly in the modern
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idiom, and lectures are given upon the outlines of French lit-
erature in general. French 3 makes a special study of the
masterpieces of the seventeenth century. Ability to under-
stand readily spoken French is requisite for admission to this
course. The subject of French 4 is literature and society in
the eighteenth century. A graduate course is offered in Old
French; some of the more important texts are studied, and at-
tention is given to the origins of the language.

SOCIOLOGY

(See Economics, p. 55.)

SPAXISH

(See Romance Languages.)
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FACULTY

ANDREW S. DRAPER, LL.D., PRESIDENT.
N. CLIFFORD RICKER, M.ARCH., DEAN, Architecture.
THOMAS J. BUERILL, PH.D., Botany.
SAMUEL W. SHATTUCK, C.E., Mathematics.
IRA 0. BAKER, C.E., Civil Engineering.
CHARLES W. ROLFE, M.S., Geology.'
ARTHUR N. TALBOT, C.E., Municipal and Sanitary En-

gineering; Mechanics.
ARTHUR W. PALMER, SC.D., Chemistry.
FRANK F. FREDERICK, Art and Design.
SAMUEL W. PARR, M.S., Applied Chemistry.
DANIEL K. DODGE, PH.D. , English Language and Liter-

ature.
LESTER P. BRECKENRIDGE, PH.B., Mechanical Engi-

neering.
DANIEL H. BRUSH, Captain U. S. A., Military Science.
GEORGE W. MYERS, M.L., Mathematics.
EDGAR J TOWNSEND, PH.M., Mathematics.
KATHARINE MERRILL, A.B., English.
JAMES M. WHITE, B.S., Architecture.
WILLIAM H. VANDERVOOHT, M.E., Mechanical Engi-

neering.
WILLIAM D. PENCE, C.E., SECRETARY, Civil Engineering.
T. ARKLE CLARK, B.L., Rhetoric.
HERMAN S PIATT, A.M., French.
BERNARD V. SWENSON, B.S., Electrical Engineering.
FRED A. SAGER, B.S., Physics.
WILLIAM EBTY, A.M., Electrical Engineering.
CYRUS D. MCLANK, B.S., Architecture; Mechanics.
JAMBS D. PHILIPS, B.S., General Engineering Drawing.
RALPH P. SMITH, PH.B., German.
HELEN E. BUTTERFIKLD, M.L., Rhetoric.
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ALTON 0. BFENEAM, B.S., Mathematics.
ROBERT A. WOOD, M.E., .Mechanical Engineering.
GEORGE A. GOODENOUGH, B.S., Mechanical Engineering.
OSCAR QUICK, A.B., Physics.
BURTON E. MOORE, A.M., Physics.
ARTHUR L. ALMT, M.E. Electrical Engineering.
CYRIL B. CLARK, Machine Shops.
CHARLES A. GUNN, B.S., Architecture.
ALBERT R. CURTISS, Mechanical Wood Shops and Foundry.
HENRY JONES, Forge Shops.
ROBERT C. VIAL, B.S., General Engineering Drawing.
EDWARD J. LAKE, Art and Design.
MILO S. KETCHUM, B.S., Civil Engineering.
PAUL CHIPMAN, B.S., Testing Laboratory.
JOSEPH H. WILSON, Foundry.
R. K. PORTER, Military.

AIMS AND SCOPE

The purpose of the College of Engineering is thoroughly
to educate engineers and architects for their future professional
courses. Its aim is therefore twofold—general and technical
A considerable proportion of the course of study is devoted to
general and literary work, since a graduate is expected now
to arrange his ideas in clear order, and to write or speak ef-
fectively. Professional success depends upon this power far
more than is commonly supposed.

There is an ever increasing fund of general and scientific
knowledge with which every educated man is expected to be
conversant, if he desires to retain the esteem of his. associates
and clients. Scarcely a science is not at some time useful to
the engineer, and some of them, like mathematics or physics,
are so intimately interwoven with the different branches of
technical knowledge, as to be practically indispensable. Much
of the most valuable material of these sciences is yet locked
up in foreign languages, and they must be acquired by patient
study and practice.

It might appear that this general training would be suffi-
cient to absorb the entire attention of the student during his
whole course, but not less than one-half his time must be given
to purely technical training, and to the acquirement of a
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professional capital, or stock of information and knowledge of
details.

The methods employed for embodying new ideas in draw-
ings, intelligible to other professional men and to mechanics,
must likewise be acquired.

Engineering knowledge must be fresh to be valuable,
since ideas and methods are quickly supplanted by improved
ones, and become useless except as mile-stones of progress.
Consequently the most valuable part of this professional
knowledge can never be crystalized in text-books, but must
be drawn from the mental stores of the instructor.

METHODS OF INSTRUCTION

Whenever suitable text-books can be found, they are em-
ployed because their use saves much time in acquiring facts
and data, and because such books become doubly valuable
for later reference, when enriched by notes and additions. But
to arouse and to awaken the enthusiasm of the student, dis-
cussions and formal lectures are. necessary, and they must be
fully illustrated by sketches, diagrams, drawings, and photo-
graphs of executed work. These are frequently used in the
advanced classes, partly because the deficiency of text-books
is there greatest. Additional courses of extended reading are
indicated by references to the University library, so that each
student may enjoy the greatest possible benefit from the
course of instruction. In all courses of study offered by this
College, drawing, in its manifold forms and uses, is made a
special feature, both in its application and its modes of
execution.

EQUIPMENT

The equipment of the various departments is described
under the appropriate heads. In addition to what is there
mentioned the College owns some valuable apparatus of a
general character. The most important part of this consists of
a collection of machines and apparatus for abbreviating com-
putations, and especially for use in the calculation of tables,
The principal instruments are described below:

(1) A Thomas ten-place arithmometer, the largest size
manufactured, imported especially for the University, and

TJ.—5
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giving products of numbers to twenty places. (2) Two
Thacher's computing scales, especially accurate, for perform-
ing multiplication, division, squaring, and the extraction of
square root. (3) An Amsler's polar planimeter for measuring
the area of figures of any form, and employed principally in
graphic statics or in measuring indicator diagrams. (4) A
Coradi's rolling planimeter of largest size and a Coradi's polar
planimeter for more accurate use. (5) An Amsler's integrator
for obtaining area, static moment, and moment of inertia of
plane figures, especially of sections of columns, beams, etc.
(6) A Coradi's pantagraph of best construction for the reduc-
tion of drawings and maps. (7) Various computing machines,
including Boucher's calculator, Ram's slide rules, duplex slide
rule, Webb's adder, the ribbon adder, etc.

DESCRIPTION OF DEPARTMENTS

ARCHITECTURE
The department of architecture and architectural engineer-

ing occupies nearly the entire upper story of Engineering
Hall, thereby securing drawing rooms lighted by skylights,
convenient class rooms, cabinet, museum, and studies.

INSTRUCTION

The course of study in architecture prepares graduates for
professional work as architects, draftsmen, and superintend-
ents of construction. The scientific principles of construction
and its practical details, drawing applied to all purposes, the
principles of design and their application to the planning and
designing of buildings, are therefore made especially promi-
nent in the course of instruction. Great attention is also
devoted to the history and esthetics of architecture.

Instruction is imparted by means of text-books, when suit-
able works exist, by the solution of numerous problems, by blue-
print lecture notes and syllabuses, and by constant practice
in original design whenever this can be employed. The col-
lection of plates in the architectural cabinet, with models,
sketches, and working drawings are used as illustrations and
suggestions.

Drawing and designing are practised throughout the en-
tire course, and two years of instruction are provided in
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free-hand drawing, modeling, water colors, industrial design,
and sketching from nature.

EQUIPMENT

A large collection of casts of ornament from Spain and from
Germany are jointly used by the departments of architecture
and of art. Models of ceilings, roof trusses, stairs, joints in
woodwork, with a large number of specimens of stone, terra
cotta, moulded bricks, etc., are among the architectural collec-
tions, together with an interesting group of Norwegian, Indian,
and Japanese art works. A series of working drawings of
buildings designed by noted architects is placed in the archi-
tectural cabinet for convenient reference.

A fine collection of 17,000 engravings, photographs, and
photoprints, mounted on cards eleven by fourteen inches, is
placed in the drawing rooms, classified according to the Dewey
decimal system, for use in construction, history of architec-
ture, and designing, and forms a most valuable working
library for draftsmen and designers.

An electric-arc lantern is permanently placed in a special
lecture room with stepped floor. For use with it, there are
2,200 lantern slides illustrating the history of architecture, es-
pecially Richardson's best work, and American houses and
club houses.

A good number of the latest and best American, English,
French, and German architectural works is to be found in the
library of the University.

Apparatus is provided for surveying, for making tests in
heating and ventilation, and for making photographs and lan-
tern slides.

The department also possesses a large collection of work-
ing drawings from the offices of noted architects of residences,
offices, United States buildings, and especially of the more
important structures of the World's Columbian Exposition.

COURSE OF INSTRUCTION

Required for Degree of B. 8. in Architecture
FIRST TEAR

1. Advanced Algebra (Math. 2); Elements of Drafting
(Drawing, Gen. EngFg 1, 4); Free-Hand Drawing or Model-
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ing (Arch. 20 or 21); French 5, or German 5, or English 1, 2;
Military 1, 2.

2. Trigonometry (Math. 4) ; Descriptive Geometry (Draw-
ing, Gen. Eng'g 2) ; Free-Hand Drawing or Water Color
(Arch. 20 or 21) ; French 5, or German 5, or English 1, 2 ;
Military 1, 2.

3. Analytical Geometry (Math. 6); Descriptive Geometry
(Drawing, Gen. Eng'g 2, 3) ; Architectural Drawing (Arch.
8); French 5, or German 5, or English 1, 2 ; Military 2.

SECOND YEAB

1. Applied Mechanics (Theo. and App. Mech. 4); Wood
Construction (Arch. .2); Physics 1, 3 ; Architectural Drawing
(Arch. 9); Rhetoric 2 ; Military 2.

2. Strength of Materials (Theo. and App. Mech. 5);
Stone, Brick, and Metal Construction (Arch. 3); Physics 1, 3 ;
Architectural Drawing (Arch. 9); Rhetoric 2 ; Military 2.

3. Sanitary Construction (Arch. 4); Free-Hand Drawing
or Sketching (Arch. 20 or 21); Physics 1, 3 ; Architectural
Drawing (Arch. 9) ; Rhetoric 2 ; Military 2.

THIRD YEAR

1. History of Architecture (Arch. 6) ; Architectural Sem-
inary (Arch. 11); Architectural Designing (Arch. 16); Chem-
istry 1 ; Architectural Drawing (Arch. 9).

2. History of Architecture (Arch. 6); Architectural Sem-
inary (Arch. 11) ; Architectural Perspective (Arch. 14) ; Re-
quirements and Planning of Buildings (Arch. 15) ; Architec-
tural Drawing (Arch. 9).

3. History of Architecture (Arch. 7); Architectural Sem-
inary (Arch. 11); Roofs (Arch. 5); Esthetics of Architecture
(Arch. 18); Architectural Drawing (Arch. 9).

FOURTH YEAR

1. Heating and Ventilation (Arch. 13); Architectural De-
signing (Arch. 17) ; Renaissance Design (Arch. 22); Thesis.

2. Superintendence, Estimates, and Specifications (Arch.
12); Gothic Design (Arch. 23); Romanesque Design (Arch.
24)* ; Thesis.

*A second term in Arch. 22 will be accepted in lieu of Arch. 28 or Aroh. 21.
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3. Surveying (Civil Eng'g 10); Composition of Ornament
(Arch. 25); Thesis.

ARCHITECTURAL ENGINEERING

This course of study prepares graduates for professional
employment as architects, structural designers, and computers,
as well as superintendents of construction. It is intended for
students who prefer the structural and mathematical side of
the profession to its artistic side, and who desire to pursue the
full engineering course in mathematics, and to acquire a thor-
ough knowledge of the iron and steel construction now em-
ployed in buildings. It differs from the architectural course
principally in the addition of a second year of mathematics ;
in the substitution of a year of civil engineering study in ma-
sonry design, bridge analysis and design, for the year of free-
hand drawing, and in the devotion of considerably less time
to architectural drawing and designing.

COURSE OP INSTRUCTION

Required for Degree of B. 8. in Architectural Engineering

FIRST YEAR

1. Advanced Algebra (Math. 2); Elements of Drafting and
Sketching (Drawing, Gen. Eng'g 1 and 4); Shop Practice
(Mech. Eng g 1) ; French 5, or German 5, or English 1 and
2 ; Military 1, 2.

2. Trigonometry (Math. 4); Descriptive Geometry (Draw-
ing, Gen. Eng'g 2); Shop Practice (Mech. Eng'g 1) ; French
5, or German 5, or English 1 and 2 ; Military 1, 2.

3. Analytical Geometry (Math. 6) ; Descriptive Geometry
and Lettering (Drawing, Gen. Eng'g 2 and 3); Architectural
Drawing (Arch 8) ; French 5, or German 5, or English 1, 2;
Military 2.

SECOND YEAR

1. Differential Calculus (Math. 7) ; Wood Construction
(Arch. 2) ; Physics 1, 2 ; Architectural Drawing (Arch. 9 ) ;
Rhetoric 2 ; Military 2.

2. Advanced Analytical Geometry (Math. 8 ) ; Stone, Brick,
and Metal Construction (Arch. 3) ; Physics 1 and 3 ; Archi-
tectural Drawing (Arch. 9) ; Rhetoric 2 ; Military 2.
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3. Integral Calculus (Math. 9 ) ; Sanitary Construction
(Arch. 4 ) ; Physics 1 and 3 ; Architectural Drawing (Arch 9) ;
Rhetoric 2 ; Military 2.

THIBD YEAR

1. Analytical Mechanics (Theo. and Appl'd Mech. 1); His-
tory of Architecture (Arch. 6); Architectural Drawing (Arch. 9);
Architectural Seminary (Arch. 11); Chemistry 1.

2. Resistance of Materials (Theo. and Appl'd Mech. 2);
History of Architecture (Arch. 6); Architectural Drawing
(Arch. 9); Architectural Seminary (Arch. 11); Chemistry 16.

3. Hydraulics (Theo. and Appl'd Mech. 3); Roofs (Arch.
5); Dynamo-Electric Machinery (Elect. Eng'g 2); Architect-
ural Drawing (Arch. 9).

FOURTH YEAR

1. Masonry Construction (Civil Eng'g 5); Architectural
Designing (Arch. 16); Heating and Ventilation (Arch. 13);
Thesis.

2. Bridge Analysis (Civil Eng'g 8); Superintendence,
Estimates, and Specifications (Arch. 12); Thesis.

3. Bridge Design (Civil Eng'g 8 ) ; Surveying (Civil
Eng'g 10); Architectural Engineering (Arch. 19); Thesis.

CIVIL ENGINEERING

The design in this department is to furnish a course of
theoretical instruction, accompanied and illustrated by a large
amount of practice, which will enable the student to. enter in-
telligently upon the various and important duties of the civil
engineer.

INSTRUCTION

While the instruction aims to be practical by giving the
student information and practice directly applicable in his fu-
ture professional work, the prime object is the development of
the mental faculties. The power to acquire information and
the ability to use it, is held to be of far greater value than any
amount of so-called practical knowledge. The method of in-
struction consists in coupling the development of intellectual
power with the acquisition of information directly useful to
the civil engineer in his profession.
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The instruction is given by lectures, text-books, and read-
ing, to which are added numerous problems and practical exer-
cises, such as will best serve to explain principles completely
and fix them in the mind. Models and instruments are con-
tinually used both in lectures and by the students.

EQUIPMENT

This department has an extensive equipment of compasses,
engineer's transits, solar transits, levels—ordinary and precise—
plane tables, barometers, etc. An Observatory is provided
with the instruments necessary in determining latitude, time,
and azimuth. The equipment includes two astronomical tran-
sits, a 10-inch altazimuth reading to seconds, two clocks, two
chronographs, three chronometers, two sextants, and five
isolated masonry piers. For the lecture room, the department
is provided with full-size joints of an actual railroad bridge,
sections of columns, eye-bars, etc., and a large collection of
lithographs, photographs, and blue prints of bridges and
buildings.

COURSE OF INSTRUCTION

Required for the Degree of B. 8. in Civil Engineering

FIRST YEAR

1. Advanced Algebra (Math. 2); Elements of Drafting
and Sketching (Drawing, Gen. Eng'g 1 and 4); Shop Practice
(Mech. Eng'g 1); French 5, or German 5, or English 1 and 2;
Military 1 and 2.

2. Trigonometry (Math. 4); Descriptive Geometry (Draw-
ing, Gen. Eng'g 2); Shop Practice (Mech. Eng'g 1); French
5, or German 5, or English 1, 2 ; Military 1, 2.

3. Analytical Geometry (Math. 6) ; Descriptive Geometry
and Lettering (Drawing, Gen. Eng'g 2 and 3); Shop Practice
(Mech. Eng'g 1); French 5, or German 5, or English 1,2;
Military 2.

SECOND YEAR

1. Differential Calculus (Math. 7); Land Surveying (Civil
Eng'g 1); Physics 1 and 3 ; Rhetoric 2 ; Military 2.

2. Advanced Analytical Geometry (Math. 8); Drawing
and Surveying (Civil Eng'g 2 and 3); Physics 1 and 3 ;
Rhetoric 2 ; Military 2.
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3. Integral Calculus (Math. 9); Drawing and Surveying.
(Civil Eng'g 2 and 3) ; Physics 1 and 3 ; Rhetoric 2 ; Mili-
tary 2.

THIBD YEAR

1. Analytical Mechanics (Theo. and AppPd Mech. 1) ;
Railroad Engineering (Civil Eng'g 4); Chemistry 1.

2. Resistance of Materials (Theo. and Appl'd Mech. 2);
Railroad Engineering (Civil Eng'g 4); Road Engineering
(Municipal and San. Eng'g 1) ; Steam Engines and Boilers.
(Mech. Eng'g 6).

3. Hydraulics (Theo. and Appl'd Mech. 3); Descriptive
Astronomy (Astronomy 2) ; Roofs (Arch. 5).

FOURTH TEAK

1. Masonry Construction (Civil Eng'g 5) ; Geodesy and
Practical Astronomy (Civil Eng'g 6 and 7); Water-Supply
Engineering (Mun. and San. Eng'g 2); Thesis.

2. Bridge Analysis (Civil Eng'g 8); Sewerage (Mun. and
San. Eng'g 3) ; Structural Details (Civil Eng'g 11); Thesis.

3. Bridge Designing (Civil Eng'g 8) ; Tunneling (Civil
Eng'g 9); Geology 3 ; Thesis.

ELECTRICAL ENGINEERING
INSTRUCTION

This course is intended to give young men the best possible
preparation for work in the practical applications of elec-
tricity. The instruction is given by lectures, laboratory prac-
tice, designing, and drafting. The student is encouraged to
read the best periodical literature concerning the theory and
the applications of electricity. By keeping himself informed
as to the best efforts of others in every department of his pro-
fession, it is hoped that he may be stimulated to independent
thought and original investigation in his own field. To this
end, a department reading room, at all times accessible to stu-
dents in this course, has been established, where the leading
American, English, French, and German journals of theoretical
and applied electricity are kept on file. The instructors and
students meet weekly to discuss the leading articles in current
numbers of these journals. A critical discussion of one or
more papers is required of each senior twice a month.
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EQUIPMENT

This department has quarters in Engineering Hall and in
the basement of University Hall. The class rooms, drafting
rooms, seminary rooms, studies, and offices are in Engineering
Hall. The rooms devoted to laboratory practice are in Uni-
versity Hall, and include the electrical measurement labora-
tory, the dynamo laboratory, the battery room, the photometry
room, and the work shop.

The electrical-measurements laboratory has masonry piers
for the more sensitive instruments, and numerous conveniences
indispensible to rapid and accurate measurements. In this
laboratory the work relating to the measurement of current,
resistance, electromotive force, the standardizing of measuring
apparatus, etc., is carried on. This laboratory has been sup-
plied with apparatus from the leading makers at home and
abroad. There are several forms of bridges, resistance boxes,
testing sets, non-inductive and continuously variable rheostats,
and certified standards of resistance ; the leading forms of
galvanometers and reading devices ; single and subdivided
condensers, standard cells and electrostatic voltmeters ; hot-
wire instruments ; electrodynamometers ; current balances ;
watt-meters ; ammeters and voltmeters for direct and alternat-
ing currents. Current is brought to this laboratory from the
battery room and from the dynamo laboratory.

The dynamo laboratory is supplied with power from a
sixty-horse-power steam engine, which is used exclusively for
the experimental work of this department. In this laboratory
are to be found the leading types of direct and alternating cur-
rent dynamos and motors, with conveniences for making com-
plete tests. The equipment includes a complete Thomson-
Houston 300-light alternating-current lighting plant, a com-
plete Thomson-Houston 3-light arc-lighting plant, a complete
Brush 10-light arc-lighting plant, a complete Edison 100-
light incandescent plant, a small 500-volt direct-current power
plant, and a small single-phase alternating-current power
plant.

The photometry room is fitted out with a complete elec-
tric-light photometer, numerous types of incandescent and of
direct and alternating current arc-lamps, and conveniences
necessary for making complete tests.
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The battery room contains a large collection of primary
cells and several large batteries of the more important kinds
of accumulators with arrangements for efficiency tests.

The work shop is supplied with an engine lathe, a speed
lathe, grinder, etc., and a line of fine tools suited to the manu-
facture of special apparatus. An electric motor furnishes
power for this room.

COURSE OF INSTRUCTION

Required for the Degree of S. S. in Electrical Engineering
FIRST YEAR

1. Advanced Algebra (Math. 2); Elements of Drafting
and Sketching (Drawing, Gen. Eng'g 1 and 4) ; Shop Prac-
tice (Mech. Eng'g 1) ; French 5, or German 5, or English 1,
2 ; Military 1, 2.

2. Trigonometry (Math. 4); Descriptive Geometry (Draw-
ing, Gen. Eng'g 2); Shop Practice (Mech. Eng'g 1); French
5, or German 5, or English 1, 2 ; Military 1, 2.

3. Analytical Geometry (Math. 6); Descriptive Geometry
and Lettering (Drawing, Gen. Eng'g 2, 3); Shop Practice
(Mech. Eng'g 1); French 5, or German 5, or English 1, 2 ;
Military 2.

SECOND YEAR

1. Differential Calculus (Math. 7); Elements of Machine
Design (Mech. Eng'g 4) ; Shop Practice (Mech. Eng'g 2);
Physics 1 and 3 ; Rhetoric 2 ; Military 2.

2. Advanced Analytical Geometry (Math. 8); Elements
of Machine Design (Mech. Eng'g 4); Shop Practice (Mech.
Eng'g 2); Physics 1 and 3 ; Rhetoric 2 ; Military 2.

3. Integral Calculus (Math. 9); Elements of Machine De-
sign (Mech. Eng'g 4) ; Shop Practice (Mech. Eng'g 2);
Physics I and 3 ; Rhetoric 2 ; Military 2.

THIED YEAE

1. Analytical Mechanics (Theo. and Appl'd Mech. 1);
Mechanism (Mech. Eng'g 5); Chemistry 1; Electrical Meas-
urements (Physics 4).

2. Resistance of Materials (Theo. and Appl'd. Mech. 2);
Steam Engines and Boilers (Mech. Eng'g 6); Chemistry 3a or
16 ; Electrical Measurements (Physics 4).
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3. Hydraulics (Theo. and Appl'd Mech. 3); Chemistry 3b,
or Surveying (Civil Eng'g 10); Mechanical Engineering Lab-
oratory (Mech. Eng'g 3); Electrical Measurements (Physics 4);
Elements of Dynamo Machinery (Elect. Eng'g 11).

FOURTH YEAR

1. Thermodynamics (Mech. Eng'g 7); Steam Engine De-
sign and Valve Gears (Mech. Eng'g 11); Dynamo-Electric
Machinery (Elect. Eng'g 3) ; Seminary (Elect. Eng'g 10) ;
Thesis.

2. Alternating Currents and Alternating Current Machin-
ery (Elect. Eng'g 4) ; Photometry (El«ct. Eng'g 5) ; Elec-
trical Communication (Elect. Eng'g 6) ; Electro-metallurgy
(Elect. Eng'g 7) ; Seminary (Elect. Eng'g 10) ; Thesis.

3. Alternating Currents and Alternating Current Machin-
ery (Elect. Eng'g 4); Lighting Plants (Elect. Eng'g 8);
Electrical Transmission of Power (Elect. Eng'g 9) ; Seminary
(Elect. Eng'g 10).; Thesis.

MECHANICAL ENGINEERING

It is the object of this course to give the student a thor-
ough training in the theoretical principles underlying the
science of machines and mechanics, and at the same time to
enable him to become practically familiar with some of the
numerous applications of these principles.

INSTRUCTION

The methods of instruction vary with the subjects under
consideration. It is the aim to keep the student interested in
his work, with the belief that it is only under such a condition
that he will receive the maximum benefit from his work. A
practical course in drawing and designing extends through
the entire course of study. Shop or laboratory practice is
also a part of each term's work.

EQUIPMENT

The equipment of this department is arranged for work
under three heads—class and drawing-room work, mechanical
engineering laboratory work, and shop practice. The facil-
ities for class and drawing-room work are unexcelled.
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The drawing rooms are equipped with modern desks,
boards, filing cabinets, card indexes, reference books,
catalogues, odontographs, gear charts, tables, etc. In
the cabinet rooms are kinematic models and sectioned
steam specialties, many of which were donated by the manu-
facturers.

The mechanical engineering laboratory is in the Engineer-
ing Laboratory. It contains engines, boilers, pumps, a surface
condenser, and a large assortment of indicators, gauges,
scales, thermometers, dynamometers, calorimeters, reducing
motions, planimeters, measuring tanks, and apparatus for the
calibration of instruments. The engines may be run either
with or without a condenser, with plain slide or expansion
valves, or with automatic or throttling governors. Power is
transmitted from the engines in this laboratory to the machine
shop by a thirty-horse-power rope drive. Water is brought
to the laboratory through a 2-inch main, furnishing a supply
for condensers and boiler feed.

The heating and power plant of the University contains
nine boilers: two Boot, one Sterling, four horizontal tubular,
and two Babcock & Wilcox, aggregating eight hundred-horse
power. These furnish additional opportunity for experiment.
Tests are also made at the power plants, pumping station, and
factories of the two cities.

The machine shop, foundry, and forge shop are located in
Machinery Building.

The machine shop contains one twenty-seven inch by
twelve-foot bed F. E. Reed & Co. engine lathe ; twelve
engine lathes of from twelve to twenty-inch swing ; two ten-
inch speed lathes ; one centering lathe ; one fifteen-inch
Gould and Eberhardt shaper ; one fifteen-inch Hendey shaper;
one No. 3 Brown and Sharpe plain milling machine ; one
Brainard universal milling machine ; one twenty by twenty-
inch by five-foot Putnam planer; one thirty by thirty-
inch by eight-foot G. A. Gray & Co. planer; one No. 2
improved Brown and Sharpe universal grinding machine;
one Brown and Sharpe cutter and reamer grinder; one
twenty-four inch drill press; one twenty-inch drill press;
one sensitive drill press ; one water emery tool grinder ; one
center grinding machine ; one Stover power hack saw ; com-
plete sets of United States standard taps and dies; drills,
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arbors, reamers, gear and milling cutters, caliper gauges,
calipers, scales, and other small tools.

The wood shop occupies the second floor of the Engineer-
ing Laboratory, and contains twenty-six improved wood-
working benches, fourteen of which are fitted with Wyman
and Gordon patent vises; one thirty-four-inch F. H. Clement
and Co. band saw;one thirty-six-inch Yerkes and Finan band
saw; one twenty-inch Clement and Co. wood planer; one J. A.
Fay and Co. jig saw; one J. A. Fay and Co. jointer; eight ten-
inch wood lathes; one eighteen-inch pattern-maker's lathe;
one No. 4 E. Fox trimmer, together with a complete equip-
ment of small tools.

The foundry occupies a room 48 by 48 feet in the Metal
Shops, and is equipped with a twenty-four-inch Whiting
patent cupola, a core oven, and the necessary sand, ladles, and
flasks for making castings. A No. 7 Buffalo steel pressure
fan furnishes blast for the cupola.

The forge shop occupies a room 36 by 48 feet in the Metal
Shops, and contains ten latest improved Buffalo down-draft
forges. Blast is furnished these forges by a No. 5 Sturtevant
pressure blower, and all gases of combustion are exhausted
under ground by means of a No. 9 Sturtevant exhaust fan.
The shop is also equipped with all necessary small tools.

COUBSE OF INSTRUCTION

Required for the Degree of B. S. in Mechanical
Engineering

FIRST YEAR

1. Advanced Algebra (Math. 2); Elements of Drafting and
Sketching (Drawing, Gen. Eng'g 1 and 4); French 5, or Ger-
man 5, or English 1 and 2; Shop Practice (Mech. Eng'g 1);
Military 1, 2.

2. Trigonometry (Math. 4); Descriptive Geometry .(Draw-
ing, Gen. Eng'g 2); French 5, or German 5, or English 1 and
2; Shop Practice (Mech. Eng'g 1); Military 1, 2.

3. Analytical Geometry (Math. 6); Descriptive Geometry
and Lettering (Drawing, Gen. Eng'g 2 and 3); French 5, or
German 5, or English 1 and 2; Shop Practice (Mech. Eng'g 1);
Military 2.
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SECOND YEAR

1. Differential Calculus (Math. 7); Elements of Machine
Design (Mech. Eng'g 4); Shop Practice (Mech. Eng'g 2);
Physics 1 and 3; Rhetoric 2; Military 2.

2. Advanced Analytical Geometry (Math. 8); Elements of
Machine Design (Mech. Eng'g 4); Shop Practice (Mech. Eng'g
2); Physics land 3; Rhetoric 2; Military 2.

3. Integral Calculus (Math. 9); Elements of Machine De-
sign (Mech. Eng'g 4); Shop Practice (Mech. Eng'g 2); Physics
1 and 3; Rhetoric 2; Military 2.

THIRD YEAR

1. Analytical Mechanics (Theo; and Appl'd Mech. 1);
Mechanism (Mech. Eng'g 5); Chemistry 1; Shop Practice
(Mech. Eng'g 3).

2. Resistance of Materials (Theo. and Appl'd Mech. 2
Steam Engines and Boilers (Mech. Eng'g 6); Chemistry 1
Shop Practice (Mech. Eng'g 3).

3. Hydraulics (Theo. and Appl'd Mech. 3); Dynamo-Elec-
tric Machinery (Elect. Eng'g 1); Surveying (Civil Eng'g 10);.
Mechanical Laboratory (Mech. Eng'g 3).

FOURTH YEAR

1. Thermodynamics (Mech. Eng'g 7); Steam Engine De-
sign and Valve Gears (Mech. Eng'g 11); Mechanical Labora-
tory (Mech. Eng'g 12); Seminary; Thesis.

2. Mechanics of Machinery (Mech. Eng'g 8); Advanced
Machine Design (Mech. Eng'g 9); Mechanical Laboratory
(Mech. Eng'g 12); Seminary; Thesis.

3. Mechanics of Machinery (Mech. Eng'g 8); Original De-
signs (Mech. Eng'g 9); Estimates (Mech. Eng'g 10); Semi-
nary; Thesis.

MUNICIPAL AND SANITARY ENGINEERING

This course is designed for students desiring to make a
specialty of city engineering work. It prepares for the varied
duties of engineer of the department of public works of cities
and includes instruction in modern methods of sanitation of
oities.
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INSTRUCTION

Instruction is given by lectures, by text-book and seminary
work, and by field, laboratory, and drafting work. The
methods of training are intended to develop power to take up
and solve new problems connected with municipal public
works, as well as to design and to superintend the ordinary
constructions. Surveying, structural materials, and structural
design are taught as in the civil engineering course. The
study of chemistry, botany, and bacteriology, so far as
necessary to a comprehension of the questions involved in
water supply and sewage disposal, are given. The facilities
for this instruction are very good. The principles of the gen-
eration and transmission of electrical energy are given. Road
engineering, water supply engineering, and sewerage receive
special attention. A collection of drawings, plans, photo-
graphs, etc., has been added to the equipment.

COURSE OF INSTRUCTION

Requited for Degree of B. 8. in Municipal and Sanitary
Engineering

FIRST YEAB

1. Advanced Algebra (Math. 2); Elements of Drafting
and Sketching (Drawing, Gen. Eng'g 1 and 4); Shop Practice
(Mech. Eng'g 1); French 5, or German 5, or English 1, 2;
Military 1,2.

2. Trigonometry (Math. 4); Descriptive Geometry (Draw-
ing, Gen. Eng'g 2); Shop Practice (Mech. Eng'g 1); French 5,
or German 5, or English 1, 2; Military 1, 2.

3. Analytical Geometry (Math. 6); Descriptive Geometry
and Lettering (Drawing, Gen. Eng'g 2 and 3); Shop Practice
(Mech. Eng'g 1); French 5, or German 5, or English 1 and 2;
Military 2.

SECOND YEAR

1. Differential Calculus (Math. 7); Land Surveying (Civil
Eng'g 1); Physics 1 and 3; Rhetoric 2; Military 2.

2. Advanced Analytical Geometry (Math. 8); Drawing
and Surveying (Civil Eng'g 2 and 3); Physics 1 and 3; Rhet-
oric 2; Military 2.
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3. Integral Calculus (Math. 9); Drawing and Survey-
ing (Civil Eng'g 2 and 3); Physics 1 and 3; Rhetoric 2;
Military 2.

THIRD YEAB

1. Analytical Mechanics (Theo. and Appl'd Mech. 1);
Railroad Engineering (Civil Eng'g 4); Chemistry 1.

2. Resistance of Materials (Theo. and Appl'd Mech. 2);
Road Engineering (Mun. and San. Eng'g 1); Railroad
Engineering (Civil Eng'g 4); Botany (Mun. and San.
Eng'g 4); Steam Engines and Boilers (Mech. Eng'g 6, half
term).

3. Hydraulics (Theo. and Appl'd Mech.3); Roofs (Arch. 5);
Dynamo-Electric Machinery (Elect. Eng'g 1).

FOURTH YEAR

1. Water Supply Engineering (Mun. and San. Eng'g 2);
Bacteriology (Mun. and San. Eng'g 5); Masonry Construction
(Civil Eng'g 5); Thesis.

2. Sewerage (Mun. and San. Eng'g 3); Bridge Analysis
(Civil Eng'g 8); Chemistry 3a; Thesis'.

3. Tunneling (Civil Eng'g 9); Bridge Designing (Civil
Eng'g 8); Chemistry 20; Thesis.

PHYSICS

The courses in this department are designed to furnish the
student who intends to follow the profession of engineering,
science teaching, or research'in physical science, with such a
knowledge of the phenomena and laws of physics as may be
of greatest use in his chosen calling.

INSTRUCTION

The instruction is given by means of lectures and by
practice in the laboratory. The work in the laboratory con-
sists almost entirely of quantitative measurements made under
the personal supervision of the instructors, with instruments
of precision. An effort is made to have each student deter-
mine for himself the relations existing between the facts which
he observes, in order to stimulate him to the formation of
habits of sound thinking.
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EQUIPMENT

The rooms devoted to physios are in Engineering Hall.
They include a large lecture room and cabinet, a large general
laboratory and cabinet, several small laboratories, a constant-
temperature room, a battery room, a work shop, and several
private studies, laboratories, and offices.

The lecture room is in the form of an amphitheater, and is
furnished with opera chairs provided with tablet arms. Piers
at the lecture desk and in the center of the room make
demonstrations with the most delicate apparatus possible.
A permanent screen and rolling blinds, operated by a
motor, facilitate illustration by lantern. The cabinet
rooms adjoining the lecture room are stocked with ap-
paratus suitable for illustration and demonstration, and
are provided with conveniences for preparing apparatus for
lectures.

The general laboratory is a large, well lighted, well venti-
lated room. It is supplied with tables, shelves, and sinks,
arranged for general experimental work. The cabinet room
adjoining this laboratory contains a full line of apparatus suit-
able for elementary experimental work, and also a line of high-
grade apparatus intended for advanced experimental work
and research.

The small laboratories, six in number, are on the first
floor, and are abundantly provided' with masonry piers, wall
shelves, sinks, dark curtains, etc. These rooms are now
equipped with apparatus for electrical measurements.

The constant-temperature room is on the first floor. It is
isolated from the surrounding space by double masonry walls
and double doors. It is arranged for such experiments as
require a low, uniform temperature.

The workshop is near the small laboratories. It is equipped
with machines and tools for the manufacture and repair of
apparatus.

In addition to the preceding, there are a number of private
studies and laboratories for the use of advanced students and
instructors.

Electrical current is supplied to all the laboratories from
the battery room, and also from the dynamo laboratory in
University Hall.

U.-6
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THEORETICAL AND APPLIED MECHANICS

The courses in theoretical and applied mechanics are de-
signed to meet the needs of students of the College of Engi-
neering.

INSTRUCTION

Training is given in the principles of the subject and in
the applications , and methods used in engineering design
and construction. The text-book work is supplemented by
lectures and reading. Stress is placed on the solution of
engineering problems involving discrimination in the use of
data and in the statement of conditions. Experimental work
and investigation in the laboratory of applied mechanics is a
part of the regular instruction. Opportunity is also given for
advanced laboratory investigation for thesis and special work.

EQUIPMENT

The Laboratory of Applied Mechanics is located in the
Engineering Laboratory. It comprises the materials laboratory
and the hydraulic laboratory.

The materials laboratory has an Olsen testing machine of
200,000 pounds capacity, arranged to test beams twenty feet
long; a Riehle testing machine of 100,000 pounds capacity; a
smaller apparatus for testing beams, a Riehle wire-testing
machine, extensometers, and deflectometers, a stone-grinding
machine, a rattler for abrasion tests of stone and brick, with
other apparatus for making all necessary measurements and
observations, etc. The laboratory is fitted up as a working
laboratory where students may acquire such practice in exper-
imental work as engineers are called upon to perform, as well
as for the purpose of illustrating principles, and also for use
in original investigation. The ordinary work includes testing
metals, wooden beams, cement briquettes, stone, and brick.

The hydraulic laboratory contains elevated tank and
stand-pipe, steam pump for giving high pressure, tanks' for
measuring flow of water, pressure gauges, meters, water motor,
turbine, and other apparatus for experiments with orifices,
weirs, pipes, nozzles, etc. Experiments are made in connec-
tion with the regular class instruction.
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FACULTY

ANDREW S. DRAPER, LL.D., PRESIDENT.
STEPHEN A. FORBES, PH.D., DEAN, Zoology.
THOMAS J. BUEKILL, PH.D., LL.D., Botany.
SAMUEL W. SHATTUOK, C.E., Mathematics.
CHARLES W. KOLFE, M.S., Geology.
DONALD MCTNTOSH, V.S., Materia Medica.
ARTHUR W. PALMER, SC.D., Chemistry.
FRANK F. FREDERICK, Art and Design.
SAMUEL W. PARR, M.S., Applied Chemistry.
DAVID KINLEY, PH.D., Economics and Sociology.
DANIEL H. BRUSH, Captain 17th Infantry, U. S. A., Military

Science.
ARNOLD TOMPKINS, A.M., Pedagogy.
GEORGE W. MYERS, M.L., Mathematics.
HENRY E. SUMMERS, B.S., Physiology and Vertebrate Anatomy.
EDGAR J TOWNSEND, PII.M., Mathematics.
EVARTS B. GREENE, PH.D., History.
KATHARINE MERRILL, A.B., English.
WILLIAM O. KROIIN, PH.D. , Psychology.
IIAKRY S. GRINDLEY, SC.D., Chemistry.
T. ARKLE CLARK, B.L., Rhetoric.
HERMAN S PIATT, A.M., French.
ARTHUR H. DANIELS, PH.D., Philosophy.
FRED A. SAGER, B.S., Physics.
CHARLES W. TOOKE, A.M., Political Science.
(IEORUE D. HAMMOND, A.B., History.
WILLIAM E. SANDFORD, P I I . C , SECRKTARY, Pharmacy.
FRANK SMITH, A.M., Zoology.
RALPH P. SMITH, PH.B. , German.
HlCl.EN K. BlITTERFIELD, M.L., Rhetoric.
GEOIWE P. CLINTON, M.S., Botany.

[83J



84 COLLEGE OF SCIENCE

ALFEED H. WHITE, A.B., Chemistry.
JEREMIAH G. MOSIEE, B.S., Geology.
CHARLES F. HOTTES, M.S., Botany.
EDWARD J. LAKE, B.S., Art and Design.
ELLA H. MOEEISON, Physical Culture for Women.
CLENDON V. MILLAR, M.S., Chemistry.
OSCAR QUICK, A.B., Physics.
ROBERT K. PORTER, Military.

AIMS AND SCOPE

The College of Science is based upon the idea that the
methods of science and the branches of study to which those
methods are applicable present a subject matter and a disci-
pline ample for the purposes of a liberal education, and that an
education so derived differs materially in character and value
from one whose sources are mainly literary. This College is
distinguished in general from the technical colleges of the
University by the fact that its choice of subjects is not lim-
ited by practical ends, and from the College of Literature and
Arts by the predominance, in its courses and requirements, of
the strictly scientific subjects. It is assimilated to the latter,
however, by the liberal elections from the literary courses per-
mitted to students who have satisfied its demands as to scien-
tific work, and by the special courses in science open to election
by students from the companion college.

It affords an opportunity for the study of the natural,
physical, mathematical, and mental sciences, and of economic,
sociological, and philosophical subjects, either as specialties or
as the substance of a general education. The candidate for
graduation may take a year each in any four of the principal
subjects of this College, with a consideraDle amount of lan-
guage, literature, and general study ; he may concentrate his
major work on any one of the several subjects in which major
courses are offered ; or he may adopt any program of concen-
tration of his major work intermediate between these extremes.
The subjects presented in this College are accordingly arranged
in four groups—chemical, mathematical, natural science,
and philosophical—each characterized by the predominant
importance and development of the subjects indicated by its
name. The studies of each group are again divided into
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required and elective subjects, and the latter are further sub-
divided into three lists. A, B, and 0. All the required sub-
jects are necessary to graduation in the group of studies
specified ; those of the elective lists A and B are open to
election, restricted only by certain general requirements, vary-
ing in the different groups, regarding the amount and distri-
bution of the work to be done on them ; and those of list C
are open to election unconditionally.

]t is the purpose of this system of classification and re-
quirement to permit large liberty of choice with respect both
to main lines of study and to associated or secondary subjects,
and at the same time so to guide the student's elections that
his course of study shall always contain a central core or axis
of closely articulated major work. Preference is further given
by this means to those minor subjects most important because
of their relations to the major work elected.

The only undergraduate degree given in this College is
that of Bachelor of Science. Forty * full term-credits for
University studies are required for graduation, three of which
may be earned by investigation work, the results of which are
to be presented in the final thesis. Credit will be given for
fractions of courses of instruction in exceptional oases only,
by vote of the College faculty.

EQUIPMENT
Laboratories.—The College of Science occupies two of

the main University buildings—the Chemical Laboratory and
Natural History Hall—together with several rooms in Univer-
sity Hall assigned to the mathematical department, and to
some of the departments of the philosophical group. The
natural history museum is also in University Hall.

The laboratory and library facilities of this College have
been acquired with primary reference to the needs of the un-
dergraduate student, and are scarcely surpassed, for their pur-
pose, in grade and completeness, among American universi-
ties. The graduate student likewise finds here an ample
equipment, material, and opportunity for independent investi-
gation in several departments of study, notably in those cov-
ered by the operations of the State Laboratory of Natural
History and of the State Entomologist's office,

*Forty-one in the chemical group.
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Apparatus.—A detailed description of apparatus will be
found under each department of instruction.

THE CHEMICAL GROUP
AIMS

The purposes of the chemical group may be stated under
three heads: 1, General; 2, Technological ; and 3, Phar-
maceutical.

1. Provision is made for such students as desire to direct
their attention to the purely scientific side of the subject,
either as part of a general education or with the view of pre-
paring themselves to become teachers of the physical sciences
or investigators in the various branches of pure chemistry.

2. The constantly growing demand for chemical knowl-
edge and skill in the industrial world is here recognized and
provided for. Ample opportunities are offered to those who
wish to follow work along technological lines, special atten-
tion being given to the underlying chemical principles and
their applications in the various industries.

3. Courses in pharmacy provide on the one hand for those
who expect to engage in the ordinary practice of the phar-
macist and druggist, and on the other, for such as wish to
prepare in a more thoroughly scientific manner for the work
of the investigating and manufacturing pharmacist.

EQUIPMENT
Laboratories.—The chemical building is 75 by 12$ feet

and four stories high, including basement and mansard. The
basement contains the water survey laboratory and rooms for
storage, dispensing, and for work in assaying and metallurgical
chemistry. The first floor has a lecture room which seats 150;
a laboratory for general chemistry and qualitative analysis,
which accommodates 150 students ; and a large private lab-
oratory, and a store room. The second floor has laboratories
for quantitative analysis, organic chemistry, a balance and
reading room, a room for the special operations of physical
chemistry, two private laboratories, a store room, and a small
lecture room. The third floor has a laboratory for gas analy-
sis, pharmacy and prescription rooms, a chemical museum,
apartments for photography, a small lecture room, and the
chemical laboratory of the Agricultural Experiment Station,
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Apparatus.—These laboratories are amply furnished with
all the modern conveniences and supplies for the various lines
of work in pure and applied chemistry and pharmacy.

The apparatus for general use includes twenty-four analyt-
ical balances of Sartorius's and Becker's make, a large
platinum retort for making hydrofluoric 'acid, Geissler's mer-
curial air pumps, Soleil-Scheibler's saccharimeter, a large
Landolt's polariscope, Hofmann's, and Lepsius's apparatus for
lecture demonstrations, complete sets of apparatus for gas
analysis, spectroscopes, etc.

A very important feature of the equipment consists of the
chemical library which, in addition to all the modern standard
chemical texts, dictionaries, and encyclopedias, includes com-
plete sets of nearly all the more important chemical journals,
especially the German and the English. The current numbers
of many others are regularly received.

CLASSIFICATION OF SUBJECTS
PBESCKIBED

1. Chemical.—General Elementary Chemistry (Chem. 1);
1 credit.

Descriptive Inorganic Chemistry (Chem. 2); 1 credit.
Elements of Organic Chemistry (Chem. 4); 1 credit.
Organic Chemistry (Chem. 9); 2 credits.
Qualitative Analysis (Chem. 3a, 3b); 2 credits.
Quantitative Analysis (Chem. 5a, 5b); 2 credits.
Seminary (Chem. 19); 2 credits.
2. Genera/.—Advanced Algebra (Math. 1, 2); 1 credit.
German 1, 2, 5, 6; 5 or 6 credits.*
Military 1, 2; 2 credits.
Physics 1, 3; 3 credits.
Ilhotorio 2; 2 credits.
Trigonometry (Math. 3 or 4); 1 credit.

ELMOTIVKS

List A (Chemical)
Advanced General Chemistry (Chem. 7); 1, 2, or 3 credits.
Agricultural Chemistry (Cliem. 13); 2 credits.
"This rpquin-inent may be satisfied by courses 5 and 6, or by course 6, pre-

ceded by four terms of X and 2.
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Chemical Technology (Chem. 6); 1 credit.
Iron and Steel Analysis (Chem. 8); 1 credit.
Industrial Chemistry (Chem. 17); 1 credit.
Metallurgy (Chem. 14); 1 credit.
Metallurgical Analysis and Assaying (Chem. 15); 1 credit.
Quantitative Analysis (Chem. 5c); 1 credit.
Sanitary Analysis (Chem. 10); 1 credit.
Special Courses (Chem. 18, a, b, c, d) ^ to 5f credits.
Theoretical Chemistry (Chem. 12); 1 credit.
Thesis and Investigations (Chem. 11); 2 credits.

List B (General)

Botany 6, 1; 1 or 3 credits.
Electrical Engineering 1; 1 credit.
English 1 to S ; 9 credits.
Greek 1 to 3; 3 credits.
Geology 4, 1; 1, 2, or 3 credits.
Latin 1 to 3; 3 credits.
Mathematics 2 to 9; 3 or 4 credits.
Mechanical Engineering 1, 2, and 6; 1 or 2 credits.
Mineralogy 1, 2; 1 or 3 credits.
Physics 4 to 7; 11 credits.
Physiology 4, 1; 1 or 2 credits.
Theoretical and Applied Mechanics 1 to 5; 1 to 3 credits.
Zoology 3, 1; 2 or 3 credits.

List C

Anthropology 1; 1 credit.
Art and Design 5; 1 credit.
Astronomy 4; 1 credit.
Botany 2; 1 credit.
Chemistry (advanced work); 1 to 3 credits.
Economics 1 to 8; 2 to 6 credits.
French 1 or 5, 2; 3 or 6 credits.
German 2; 1 credit.
History 1, 2; 1-J- to 3 credits.
Materia Medica 1; 2 credits.
Meteorology 1; A credit.
Military 3.
Pedagogy 1 to 7; 3 credits.
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Philosophy 1 to 8; f to 7 credits.
Political Science 1 to 9; f to 9-f credits.
Psychology 1 to 7, 9; 1 to 8 credits.

REQUIREMENTS FOR GRADUATION
In order to graduate in chemistry, the candidate must have

completed all the required courses (25 credits), and must have
at least three credits additional for subjects to be chosen from
the chemical list A, of electives. For the thirteen remaining
credits he must choose six subjects from list B and seven from
lists B and C. He must make, in all, forty-one full term-
credits, and present an acceptable thesis.

Special exceptions as to the required number of chemical
options may be made for those who desire to prepare them-
selves as teachers of chemistry rather than as technical
chemists.
COURSES OF INSTRUCTION BY YEARS AND TERMS

The following program of prescribed courses and chem-
ical electives shows the terms in which the principal studies of
the chemical group must be taken. The prescribed studies,
which are in italics, must be taken also in the year and term
indicated.

FIRST YEAR

1. Advanced Algebra (Math. 1 or 2); General Intro-
ductory Chemistry (Chem. 1); German 5 or 1; Military 1, 2.

2. Descriptive Inorganic Chemistry (Chem. 2); German
5 or 1; Military 1, 2; Trigonometry (Math. 3 or 4); Qualita-
tive Analysis (Chem. 3a).

3. Analytical Geometry (Math. 6); Descriptive, Inor-
ganic Chemistry (Chem. 2); JSlements of Organic Chemistry
(Chem. 4); German 5 or 1; Military 2; Qualitative Analysis
(Chem. 3b).

SECOND YEAR

1. German 2; Military 2; Physics 1, 3; Quantitative An-
alysis (Chem. 5a).

2. Advanced General Chemistry (Chem. 7) ; Agricultural
Chemistry (Chem. 13); Chemical Technology (Chem. 6 ) ;
German 6; Military 2; Physics 1, 3; Quantitative Analysis
(Chem. 5b),
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3. Advanced General Chemistry (Chem. 7); Agricultural
Chemistry (Chem. 13); Chemical Technology (Chem. 6);
German 6; Iron and Steel Analysis (Chem. 8); Military 2;
Quantitative Analysis (Chem. 5c); Physics 1, 3.

THIRD YBAB

1. Advanced General Chemistry (Chem. 7); Metallurgical
Analysis and Assaying (Chem. 15); Metallurgy (Chem. 14);
Rhetoric 2; Seminary (Chem. 19).

2. Advanced General Chemistry (Chem. 7) ; Organic
Chemistry (Chem. 9); Rhetoric 2; /Seminary (Chem. 19);
Theoretical Chemistry (Chem. 12).

3. Advanced General Chemistry (Chem. 7); Organic Chem-
istry (Chem. 9); Rhetoric 2; Seminary (Chem. 19); Theoreti-
cal Chemistry (Chem. 12).

FOURTH YEAE

1. Advanced General Chemistry (Chem. 7); Metallurgy
(Chem. 14); Metallurgical Analysis and Assaying (Chem.
15); Sanitary Analysis (Chem. 10); Seminary (Chem. 19);
Special Analytic Chemistry (Chem. 18).

2. Advanced General Chemistry (Chem. 7); Seminar]/
(Chem. 19); Special Courses (Chem. 18); Thesis and In-
vestigations (Chem. 11).

3. Advanced General Chemistry (Chem. 7); Seminary
(Chem. 19); Special Courses (Chem. 18); Thesis and Inves-
tigations (Chem. 11).

APPLIED CHEMISTRY AND ENGINEERING

To meet the needs of those who wish to fit themselves for
such work as devolves upon the managers of establishments
in which the operations depend upon chemical processes, a four
years' course in chemistry with related engineering subjects
has been arranged.

REQUIREMENTS FOE GRADUATION

The requirements for graduation are not varied from those
already indicated on p. 89, except that the electives to be
chosen from lists B and C must include certain engineering
subjects, as follows: a minimum of three subjects shall be
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chosen from those listed under " Mathematics " in the general
description of courses; a minimum of six subjects shall be
taken from those listed under " Mechanical Engineering," and
a minimum of two subjects from those listed under " Mechan-
ics, Theoretical and Applied." A chemical thesis is required
and completion of the work leads to the degree of Bachelor of
Science in Chemistry and Engineering.

COURSES OF INSTRUCTION BY YEARS AND TERMS

The prescribed and chemical electives, together with the
necessary engineering subjects to meet the above conditions,
are indicated below. Subjects must be taken in the term in-
dicated, and those in italics must be taken in the year indicated.

FIRST YEAR

1. Advanced Algebra, (Math. 1, 2); Drawing, Gen'l
Eng'g, 1, 4; General Chemistry (Chem. 1); German 1, 5;
Military 1, 2.

2. Descriptive Inorganic Chemistry (Chem. 2); German,
1, 5; Military, 1, 2; Qualitative Analysis (Chem. 3a);
Trigonometry (Math. 3, 4).

3. Analytical Geometry (Math. 6); Descriptive Inorganic
Chemistry (Chem. 2); Elements- of Organic Chemistry
(Chem. 4); German, 1, 5; Qualitative Analysis (Chem. 3b);
Military, 2.

SECOND YEAR

1. Differential Calculus (Math. 7); Military 2; Physics
1,3; Quantitative Analysis (Chem. 5a); Rhetoric 2; Shop
Practice (Mech. Eng'g 1).

2. Advanced Analytical Geometry (Math. 8); German, 6;
Military 2; Physics 1, 3; Quantitative Analysis (Chem.
5b); Rhetoric 2; Shop Practice .(Mech. Eng'g 1).

3. German 6; Integral Calculus (Math. 9); Iron and Steel
Analysis (Chem. 8); Military 2; Physics 1, 3; Rhetoric 2;
Shop Practice (Mech. Eng'g 1).

THIRD YEAR

.1. Analytical Mechanics (Theo.and Appl'd Mech. 1 or 4);
Metallurgy (Chem. 15); Metallurgical Analysis and Assaying
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(Chem. 14); Shop Practice .(Mech. Eng'g 2); Special Analyt-
ical Chemistry (Chem. 18); Seminary (Chem. 19).

2. Chemical Technology (Chem. 6); Industrial Chemistry
(Chem. 17); Organic Chemistry (Chem. 9); Resistance of Ma-
terials (Theo. and Appl'd Mech. 2 or 5); Seminary (Chem.
19); Steam Engines and Boilers (Mech. Eng'g 6); Shop Prac-
tice (Mech. Eng'g 2).

3. Chemical Technology (Chem. 6); Electrical Engineer-
ing 1; Hydraulics (Theo. and Appl'd Mech. 3); Organic
Chemistry (Chem. 9); Special Analytical Chemistry (Chem. 18);
Seminary (Chem. 19); Shop Practice (Mech. Eng'g 2).

FOURTH YEAE

1. Chemistry 14,15,18; Thermodynamics (Mech. Eng'g 7).
2. Chemistry 6, 12, 17, 18; Steam Engines and Boilers

(Mech. Ensf'g 6); Thesis and Investigation (Chem. 11).
3. Chemistry 6, 12, 18; Civil Engineering 1; Thesis and

Investigation (Chem. 11).

PHARMACY

INSTRUCTJ-ON

The instruction is conducted by means of lectures, text-
books, and laboratory work. The laboratory practice consists
in the compounding of the galenicals, in pharmaceutical as-
saying, and in prescription work. The requirements of the
United States Pharmacopoeia are always kept in mind and the
student must conform to its rules; he is, therefore, held re-
sponsible for the purity and strength of his preparations and
for the accuracy of his work.

EQUIPMENT

The department of pharmacy occupies a part of the chem-
ical building, and is in direct connection with the chemical
laboratories. It has the use of the very complete supply of
apparatus belonging to the chemical department, and is also
provided with apparatus for the special work in pharmacy. All
the various forms of percolators, pill machines, suppository
moulds, tablet moulds, etc., are at the disposal of the student.

A drug room is arranged as nearly like the drug shop as
is possible, and contains a large prescription desk supplied with
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a complete set of apparatus and materials necessary for the
compounding of prescriptions. It is designed to give the stu-
dent as much practical work as is possible in a technical school.
Over two hundred crude drugs make up a part of the equip-
ment for the study of pharmacognosy.

Several of the leading journals of pharmacy are taken and
these, together with the complete library of chemical and phar-
maceutical works, afford excellent opportunities for examining
the literature bearing on the science of pharmacy.

REQUIREMENTS FOR GRADUATION

With Degree of B. 8. in course of Chemistry and PJiarmacy
The general requirements are the same as in the chemical

course proper; more specifically there are required:
Botany 1; 1 to 3 credits.
Botany 7; 1 credit.
Chemistry 1, 2, 3, 4, 5a, 9; 8 credits.
German 5, 6; 5 credits.
Mathematics 1, 3; 2 credits.
Materia Medica 1; 2 credits.
Military 1, 2; 2 credits.
Pharmacy 1, 2. 3, 4, 5; 8 credits.
Pharmaceutical Assaying (Pharm. 5); 1 credit.
Pharmaceutical Preparations (Pharm. 2); 2 credits.
Pharmaceutical Technology (Pharm. 4); 2 credits.
Pharmacognosy (Pharm. 3); 2 credits.
Physics 1, 3; 3 credits.
Rhetoric 2; 2 credits.
Thesis and Investigation (Chem. 11); 2 credits.
The subjects of the four remaining credits which are re-

quired for graduation may be selected from chemical electives,
lists A, B, and C.

COURSES OF INSTRUCTION BY YEARS AND TERMS

The courses mentioned in the following list must be taken
in the indicated year and term:

Fl IIST YEAR

1. Aihvtiiceil Algebra (Math. 1); Cliemixtry, General In-
troductory (Chem. 1); (icrinim 5; Military 1, 2.
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2. Descriptive Inorganic Chemistry (Chem. 2); German
5; Military 1, 2; Qualitative Analysis (Chem. 3a); Trigo-
nometry (Math. 3).

3. Descriptive Inorganic Chemistry (Chem. 2); Elements
of Organic Chemistry (Chem. 4); German (5); Military 2;
Qualitative Analysis (Chem. 3b).

SECOND YEAR

1. Botany 1; Pharmacy 1; Quantitative Analysis (Chem.
5a); Rhetoric 2.

2. Botany 1, 7; GermanQ; Pharmaceutical Preparations
(Pharm. 2); Quantitative Analysis Chem. 5b; Rhetoric 2.

3. Botany 1, 7; German 6; Pharmaceutical Preparations
(Pharm. 2); Quantitative Analysis (Chem. 5c); Rhetoric 2.

THIBD YEAE

1. Materia Medica 1; Pharmacognosy (Pharm. 3)
Physics 1, 3; Seminary (Chem. 19).

2. Materia Medica 1; Organic Chemistry (Chem. 9);
Physics (1, 3); Seminary (Chem. 19).

3. Organic Chemistry (Chem, 9); Pharmaceutical Assay-
ing (Chem. 5); Physics (1, 3); Seminary (Chem. 19).

FOURTH YEAR

1. Elective ; Pharmaceutical Technology (Pharm. 4); Sem-
inary (Chem. 19).

2. Elective ; Pharmaceutical Technology (Pharm. 4); In-
vestigation and Thesis (Chem. 11); Seminary (Chem. 19).

3. Elective; Pharmacognosy (Pharm. 3b); Investigation
and Thesis (Chem. 11); Seminary (Chem. 19).

SHORT COURSE IN PHARMACY

A briefer course in pharmacy is offered, covering two years.
The subjects are all prescribed and are as follows:

FIRST YEAR

1. Botany 1; General Introductory Chemistry (Chem. 1);
Military 1, 2; Pharmacy 1; Pharmacognosy (Pharm. 3).

2. Descriptive Inorganic Chemistry (Chem. 2); Military 1,
2; Pharmaceutical Botany (Bot. 7); Pharmaceutical Prepara-
tions (Pharm. 2); Qualitative Analysis (Chem. 3a).
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3. Military 2; Organic Chemistry (Chem. 4); Pharmaceu-
tical Botany (Bot. 7); Pharmaceutical Preparations (Pharm.
2); Qualitative Analysis (Chem. 3b).

SECOND YEAE

1. Advanced' work in Chemistry or Pharmacy; Materia
Medica 1; Military 2; Pharmaceutical Technology (Pharm. 4);
Quantitative Analysis (Chem. 5a).

2. Advanced work in Chemistry or Pharmacy; Materia
Medica 1; Military 2; Pharmaceutical Technology (Pharm.
4); Quantitative Analysis (Chem. 5b).

3. Advanced work in Chemistry or Pharmacy; Military 2;
Pharmaceutical Assaying (Pharm. 5); Pharmacognosy (Pharm.
3b); Thesis.

By an earnest prosecution of the studies laid out in this
course the student may thoroughly prepare himself for the
examinations required by the State Board of Pharmacy for
registration as a pharmacist.

The work outlined above leaves no time during the college
year for the drug store practice required by law for a regis-
tered pharmacist. This practice must, therefore, be had at
other times, preferably before the college course.

DESCRIPTION OF DEPARTMENTS
CHEMISTRY

The chemical offerings include courses of instruction in
general elementary, inorganic, organic, physical, and theoret-
ical chemistry, and several lines of qualitative and quantita-
tive analysis. [See under (Jliemistry in DESCRIPTION OP
C'OUIJSES.]

The first term is devoted to the consideration of the funda-
mental principles of chemistry, the purpose being to afford as
thorough an introduction to chemical science as is practicable
in the time alloted.

In succeeding courses the work becomes more special in
character, but the required chemical subjects constitute a
backbone of scientific preparation which provides opportunity
for a thorough grounding in the principles and laws of chem-
istry; whiles by proper selection from the numerous electives
one may specialize along any of the lines of analytical or
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applied chemistry, or pharmacy, or may further develop his
knowledge of pure chemistry.

In order that an acquaintance with chemical literature may
be had, and to keep pace with the advances in chemistry,
students of the third and fourth years are required to take
part in the chemical seminary in which the work consists
chiefly of reviews and discussions of assigned articles in cur-
rent numbers of the various journals.

Two terms' work in the fourth year are devoted to the in-
vestigation of some chemical problem. This practice both
furnishes an opportunity to specialize along some chosen line
and serves as an introduction to the methods of chemical re-
search.

To students who are preparing themselves to become
teachers of science, an opportunity is offered for the acquire-
ment of some experience in supervising laboratory practice in
Elementary Chemistry. The work will include criticism and
discussion of methods, and application of- pedagogical princi-
ples and will be conducted with the cooperation of the depart-
ment of pedagogy.

APPLIED CHEMISTRY

In this department there are offered ten separate courses in
technological subjects. These require as preliminary work the
seven general and analytical courses from 1 to 5b inclusive.
They may be further supplemented by special advanced work
along some chosen line. For special description of courses,
see under Chemistry in the DESCRIPTION OF COURSES. Frequent
visits are made to metallurgical and other works employing
chemical processes. Seminary work along general and tech-
nical lines is conducted for two years of the course. The pur-
pose of the course is to offer the largest possible opportunity
for equipment as technical and manufacturing chemists,
superintendents, etc., or as chemical engineers in the work of
supervising or planning the installation of metallurgical or
other chemical plants.

PHARMACY

Two courses in pharmacy are offered, one covering two
^ears and the other, which leads to the degree of Bachelor of
Science, extending over four years. The former is designed
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particularly for those who intend engaging in pharmacy as a
business. The four years' course includes all the practical
work of the shorter course, but extends farther, and furnishes
a more complete training in the chemistry of pharmacy. The
intention is to offer a thorough scientific training to students
who desire to become pharmaceutical chemists, or chemists to
the medical profession, to engage in manufacturing or to de-
vote themselves to scientific investigation in pharmacy.

THE MATHEMATICAL GROUP

INSTRUCTION

The mathematical group of studies includes the entire of-
fering of the University'courses in pure mathematics, physics,
and astronomy.

The instruction in pure mathematics has for its object the
promotion of habits of mental concentration and continuity of
thought, the development of the capacity to form and combine
abstract conceptions and the cultivation of deductive reasoning,
and to give such mathematical knowledge as is required for
the study of the professional work in the College of Engineer-
ing. For this last purpose the greater part of the time is nec-
essarily taken up with the theory and its application to
geometrical magnitudes. It is hoped that the course thus
planned will meet the requirements of those who need mathe-
matics as a tool,' of those who wish to fit themselves for in-
structors, and of those who study the science for the love of it.

Parallel with the pure mathematics of the junior and senior
years, two lines of associated work in applied mathematics—
physical and astronomical—are offered, either of which may
be, and one of which must be, taken by the student wishing
to graduate in the studies of the mathematical group. One of
these lines leads from the physics of the sophomore year
through the mathematical theory of electricity and magnetism,
hoat, light, and sound; and the other through surveying and
mechanics to celestial mechanics, and to general and math-
ematical astronomy. Courses 10 to 18 count as graduate
work for all students except those taking their first degree in
mathematics.

U—7
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CLASSIFICATION OF SUBJECTS

PRESCRIBED

General Engineering Drawing 1, 4; 1 credit.
General Engineering Drawing 2, 5; 2 credits.
Mathematics 2 (Advanced Algebra); 1 credit.
Mathematics 4 (Trigonometry); 1 credit.
.Mathematics 6 (Analytical Geometry); 1 credit.
Mathematics 7 (Differential Calculus); 1 credit.
Mathematics 8 (Advanced Analytical Geometry); 1 credit.
Mathematics 9 (Integral Calculus); 1 credit.
Mathematics 10 (Theory of Equations),; 1 credit.
Mathematics 11 (Theory of Determinants); 1 credit.
Mathematics 12 (Theory of Invariants); 1 credit.
Mathematics 13 (Theory of Functions); 1 credit.
Mathematics 14 (Method of Least Squares); f credit.
Mathematics 15 (Seminary and Thesis); 1-j credits.
Mathematics 16 (Differential Equations); ^ credit.
Mathematics 17 (Geometry of Space); 1 credit.
Mathematics 18 (Higher Plane Curves); 1 credit.
German 1, 2, 5, 6, or French 1, 2, 5; 5 or 6 credits.
Military Science, 1, 2; 2 credits.
Physics 1; 2 credits.
Rhetoric 2; 2 credits.

ELECTIVE

List A (Astronomical)
Astronomy (Descrip.); 1 credit; (Mathemat.); 1 | credit.
Civil Engineering 10; 1 credit.
Mechanics (Celestial); 1 credit.
Mechanics (Theoretical and Applied 1); 1 credit.

List B (Physical)
Physics 1, 3; 3 credits.
Physics 5 (Theory of Electricity and Magnetism); 3 credits.
Physics 6 (Theory of Light, Heat, and Sound); 3 credits.

List C
Anthropology 1; 1 credit.
Botany 1 or 6; 1 or 3 credits.
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Chemistry 1, 3a, 3b, or 4; 1 or 3 credits.
Economics 1 to 8; 2 to 0 credits.
English 1, 2; 3 credits.
French 1,, 5, 2, or German 1, 5, 2, 0; 6 credits
Geology 1, 3, 4; 1, 2, or 3 credits.
History 1, 2; 1 or 3 credits.
Latin 1, 2, 3; 3 credits.
Meteorology 1; \ credits.
Mineralogy 1, 2; 1 or 3 credits.
Pedagogy 1 to 7; 1 to 4 credits.
Philosophy 1 to 8; 1 to 4 credits.
Physiology 1 or 4; 1 or 3 credits.
Political Science 1 to 9; f- to 9f credits.
Psychology 1 to 8; 1 to 4 credits.
Zoology !' 8, .10; 1, 2, or 3 credits.

REQUIREMENTS FOR GRADUATION

To graduate as a Bachelor of Science in the mathemat-
ical studies, it is necessary for the student to complete the re-
quired subjects of this group, together with those of either the
astronomical or the physical list (A or B) of electives, and to
present an acceptable thesis. The necessary number of forty
full term-credits for University studies, may then be made up
by election from lists A, B, and 0.

COURSES OF INSTRUCTION BY YEARS AND TERMS

The studies of the mathematical group may best be taken
according to the following outlines of courses in mathematics
and physics, and in mathematics and astronomy respectively.*

The electives provided for in the junior and senior years
may be readily chosen by a reference to the preceding lists of
eloctives and to tho scheme or table of subjects by years and
terms.

COURSE IN MATHEMATICS AND PHYSICS

FIRST YEAR

1. Advanced Algebra (Math. 3); Engineering Drawing
1, 4; French 1, 5, or German 5; Military 1, 2; Rhetoric 2.

•The two courses are Identical for tho freshman and sophomore years.
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2. Trigonometry (Math. 4); Descriptive Geometry and
Lettering (Drawing, Gen'l Eng'g 2, 3); French 1, 5, or Ger-
man 5; Military 1, 2; Rhetoric 2.

3. Analytical Geometry (Math. 6); Descriptive Geometry
(Drawing, Gen'l Eng'g 2); French 1, 5, or German 5; Mili-
tary 2; Rhetoric 2.

SECOND YEAE

1. Differential Calculus (Math. 7); Physics 1, 3; French
2 or German 2; Military 2.

2. Advanced Analytical Geometry (Math. 8); French 2,
or German 2, 6; Military 2; Physics 1, 3.

3. Integral Calculus (Math. 9); French 2, or German 2,
6; Military 2; Physics 1, 3, or Surveying.

THIRD YEAE

1. Theory of Equations (Math. 10); Physics 5; Electives.
2. Theory of Determinants (Math. 11); Physios 5; Elect-

ives.
3. Theory of Invariants (Math. 12); Physics 5; Electives.

POUETH YEAR

1. Theory of Functions (Math. 13); Method of Least
Squares (Math. 14); Physics 6; Mathematical Seminary and
Thesis (Math. 15); Electives.

2. Differential Equations (Math. 16); Geometry of Space
(Math. 17); Physics 6; Mathematical Seminary and Thesis
(Math. 15); Electives.

3. Differential Equations (Math. 10); Higher Plane
Curves (Math. 18); Physics 6; Mathematical Seminary and
Thesis (Math. 15); Electives.

COURSE IN MATHEMATICS AND ASTRONOMY
The freshman and sophomore years are the same as in the

preceding course.
THIRD YEAE

1. Theory of Equations (Math. 10); Mechanics, Theo. and
App. 1; Electives.

2. Theory of Determinants (Math. 11) ; Celestial Mechan-
ics (Astron. 1) ; Electivos.

3. Theory of Invariants (Math. 12) ; General Astronomy;
Electives.
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FOURTH YEAR
1. Theory of Functions (Math. 13); Method of Least Squares

(Math. 14); Mathematical Astrpnomy; Mathematical Seminary
and Thesis; Electives.

2. Differential Equations (Math. 16); Geometry of Space
(Math. 17); Mathematical Astronomy; Mathematical Seminary
and Thesis ; Electives.

3. Differential Equations (Math. 16); Higher Plane Curves
(Math. 18); Mathematical Astronomy; Mathematical Seminary
and Thesis; Electives.

THE NATURAL SCIENCE GROUP

AIMS

The courses of the natural science group are especially in-
tended:

1. To give a thorough liberal education with a basis in
the objective sciences.

2. To prepare for the pursuit of specialties in zoology, en-
tomology, physiology, botany, or geology, as a scientific career.

3. To lay in biological work and study a liberal founda-
tion for a course in medicine.

4. To prepare for the teaching of the natural or physical
sciences in high schools and colleges.

Special advantages are offered to graduate students, for
whose work the museums, laboratories, and libraries, and the
field and experimental equipment of the University and of the
associated State Laboratory of Natural History, furnish an ex-
traordinarily full provision. The University Biological Sta-
tion,at Havana,is regarded as one of the University labora-
tories, and work done there by students may receive credit
like work in any of the other laboratories.

CLASSIFICATION OF SUBJECTS
PRESCRIBED

Art and Design 4; 2 credits.
Chemistry 1, 3a, and 3b or 4; 3 credits.
German 1, 2, 5, 6; 5 or 6 credits.*
Mathematics 1 to 6; 2 credits.
This requirement may be satisfied by courses 5 and 6, or by course 6 pre-

geded by Jour terms ol X and 2.
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Military Science 1, 2; 2 credits.
Rhetoric 2; 2 credits.

ELECTIVE

List A* (Major Courses)
Biology, General; 1 credit.
Botany 1 to 5; 3 to 6, or 9 credits.
Chemistry 5, 7, 9. 12; 3 credits.
Geology 1, 2; 2 to 6 ci-edits.
Mineralogy 1, 2; 1, 2, or 3 credits.
Paleontology 1; 2 credits.
Physics 1, 3; 3 credits.
Physiology 1, 2, 3; 2, 3, or 7 credits.
Zoology 1, 2, 3, 4 to 7, 9; 2 to 9 credits.

List S (Minor Courses)
Botany 6; 1 credit.
Geology 4; 1 credit.
Physics 2; 1 credit.
Physiology 4; 1 credit.
Zoology 10; 1 credit.

List G (Miscellaneous)
Anthropology 1; 1 credit.
Art and Design 1; 1 credit.
Astronomy 4; 1 credit.
Economics 1 to 8; 2 to 8 credits.
English 1, 2, 5, 6; 3 or 6 credits.
French 1, 2, 5; 3 or 6 credits.
German 2; 1 credit.
History 1, 2, 3; 3 or 6 credits.
Mathematics 5 to 11; 4 credits.
Meteorology 1; -^ credit.
Pedagogy 1 to 8; 2 to 10 credits.
Pharmacology 2 credits.
Philosophy 1 to 8; 1 to 7 credits.
Political Science 1 to 9; f to 9 | credits.
Psychology 1 to 8; 1 to 9 credits.
Zoology 11-$ 1 credit.

*No number, of credits in any subject will be accepted as major work
other than the numbers specified against that subject in list A. Credit will
not be given for both major and minor work in the same subject.
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The major and minor courses in Lists A and B in this group
are respectively the maximum offerings and the minimum re-
quirements in the various subjects of these lists.

REQUIREMENTS FOR GRADUATION

In the natural science group a student may graduate from
either a specialized or a general course.

A specialized course is one containing at least two years
of major work in a single subject preceding the senior year,
followed by an additional year of major work in that subject,
and the writing of an acceptable thesis. No student may be
enrolled in a specialized course without the permission of the
head of the department in which he wishes to do his principal
work; and each student who wishes to be so enrolled must
specify the course he desires to enter not later than the begin-
ning of his junior year. Only those students who pursue a
specialized course shall be selected for fellowships, scholar-
ships, and other similar University honors. A general course
is one in which less than three years' work in any one line is
required for graduation, and in which no thesis is required.

Students who specialize in geology or mineralogy may
count all work done in those branches, and their credits in
chemistry, in the list of credits required before the beginning
of the senior yoar.

No student may graduate in natural science until he has
completed all the required courses, has done at least nine
terms' work on one major elective, or twelve terms' work on
more than one such major (list A), and has taken at least
minor coursos in all the other electives in which such courses
are offered (list 13). The necessary number of forty full term-
credits for University studios may be made up by additional
elections from the three lists of electives, except that at least
five of them must be chosen from list C.

COURSES OF INSTRUCTION BY YEARS
AND TERMS

The following list of prescribed studies and major eleo-
tivos shows the terms in which the principal studies of the
natural science group must be taken. The prescribed studies,
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which are in italics, must be taken also in the year indicated.
Students intending to graduate from a specialized course
should begin the study of their special subject at the earliest
time practicable.

FIRST YBAE

1. Advanced Algebra (Math. 1, 2) ; Art and Design 4;
Chemistry 1; Military 1, 2; Zoology 10 11.

2. Chemistry 3a; Military 1, 2; Trigonometry (Math. 3,
4); Zoology 1, 2, 3.

3. Art and Design 4; Chemistry 3b, 4; Entomology, Prac-
tical (Zool. 8); Military 2, 3; Zoology 1, 2.

SECOND YEAR

1. Botany 1; German 5; Military 2,3; Mineralogy 1;
Physics 1, 3; Zoology 1, 3, 5, 10 11.

2. Botany 1; Embryology (Zool. 4); Entomology (Zool.
6); Geology 1; German 1, 5; Military 2, 3; Physics 1, 3;
Physiology 1.

3. Biology, General, 1; Botany 1; Entomology (Zool. 6);
Geology 1; German 5; Military 2, 3; Physics 1,3; Physiol-
ogy 1-

THIRD YEAK

1. Bacteriology (Bot. 2); Botany 3; Entomology, Ad-
vanced (Zool. 7); Geology 1; German 2; Physiology 2;
Rhetoric 2; Zoology 1, 10 11.

2. Botany 3; German 6; Military 3; Mineralogy 2; Paleon-
tology 1; Physiology 2; Rhetoric 2; Zoology 4 (Embryology),
5,6 (Entomology),'7.

3. Biology, General; Botany 4; German 6; Mineralogy 2;
Paleontology 1; Physiology 2; Rhetoric 2; Zoology 5, 6 (En-
tomology), 7, 8.

FOURTH YEAR

1. Thesis (Bot. 5; Geol. 2; Zool. 9).
2. Thesis (Bot. 5; Geol. 2; Physiol. 3; Zool. 9).
3. Biology, General; Mineralogy 2; Paleontology 1; Thesis,

(Bot. 5; Geol. 2; Physiol. 3; Zool. 9),
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SUGGESTIONS AS TO CHOICE OF COURSES
Students wishing to take major courses in several biological

subjects, with the intention of graduating in natural science
without a thesis, should take the required subjects of the fresh-
man year together with zoology 2; may follow this in the second
year with botany 1, German, physics, and military, each through-
out the year; may select for the junior year mineralogy 1, to be
followed by geology 1, bacteriology or elementary entomol-
ogy, embryology, general biology, German, minor physiology,
and rhetoric 2, finishing geology 1 in the fall term of the senior
year, and completing their course by selecting studies
amounting to eight elective credits from the remaining subjects
open to them. Numerous variations of this course may readily
be arranged to the same general effect.

Those wishing to concentrate their major work in zoology
only, should take courses 1, 4, and 5 in zoology, beginning
with the second term of the freshman year; minor courses in
}ihysiology, physics, and botany, in the second year; miner-
alogy 1 and geology 4 in the third year; and anthropology 1,
general biology, and thesis investigation during the senior year.

For a zoological course with principal reference to ento-
mology, zoijlogy 2 may be taken instead of 1, and followed by
courses 6 and 7, with the omission of course 4 from the
above list.

The student desiring to specialize in physiology should
take zoology 3 and follow it with all the physiology offered,
except course 4. His work may be otherwise like that sug-
gested above for the zoological specialist.

A special course in botany may be made up on lines sim-
ilar to those of the special zoological course by taking, instead
of major zoology, the botanical courses 1 to 4 in the second
and third years, preferably preceded by general biology 1 in
the freshman year, and followed by botany 5 (thesis work).

Students who desire to make the most of .the offerings in
geology are advised to take chemistry in the freshman year,
begin their mineralogy in the fall term of the sophomore year,
take geology in the winter and spring terms of that year and
the fall term of the junior year, take mineralogy 2, or paleon-
tology 1 during the winter and spring terms of the junior
year, and the remaining subjects together with thesis investi-
gation (geology 2) during the senior year.
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SPECIAL COURSES PRELIMINARY TO MEDICINE

Students desiring a course of study leading to a degree in
natural science as a liberal preparation for a course in medi-
cine are advised to take the list of studies required for grad-
uation (16 credits), together with zoology 3, embryology
(zoology 5), physiology 1 (or 1 and 2), general biology 2,
botany 6, bacteriology (botany 2), physics 1, 3, mineralogy 1,
geology 4, pharmacology 1, psychology 3, and logic (philos-
ophy 8).

This course may be conveniently arranged as follows :

MAJOR COURSE

FIRST YEAR

1. Advanced Algebra (Math. 1); Art and Design 1;
Chemistry 1; Military 1, 2.

2. Chemistry 3a; Military 1,2; Trigonometry (Math. 3);
Zoology 3.

3. Art and Design 2; Botany 6; Chemistry 4 ; Militaryr2.

SECOND YEAR

1. German 5; Military 2; Physics 1, 3; Zoology 3.
2. German 5; Military 2; Physics 1, 3; Physiology 1.
3. German 5; Military 2; Physics 1, 3; Physiology 1.

THIRD YEAR

1. Bacteriology (Bot. 2); French 5 or Physiology 2; Ger-
man 2; Rhetoric 2.

2. French-5 or Physiology 2; Rhetoric 2; Zoology 4.
3. Biology, General; French 5 or Physiology 2; German

6; Rhetoric 2.

FOURTH YEAR

1. Pharmacology; Psychology 2.
2. Geology 4; Pharmacology; Botany 3.
3. Chemistry 20; Pharmacy 2; Philosophy 8.
For the benefit of those who are preparing for medicine but

who cannot take more than a two years' course at the Uni-
versity, the following scheme of study is suggested:
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MINOR COURSE

FIRST YEAR

1. Advanced Algebra (Math. 1); Art and Design 1; Chem-
istry 1; Military 1, 2.

2. Chemistry 3b; Military 1, 2; Trigonometry (Math. 2);
Zoology 3.

3. Astronomy 4; Botany 6; Chemistry 4; Military 2.
SECOND YEAR

1. Bacteriology (Bot. 2 ) ; Military 2; Physics 1, 3; Zool-

y ^
2. Embryology (Zool. 4); Military 2; Physics 1, 3; Physi-

ology 1.
3. Biology, General; Military 2; Physics 1,3; Physiology 1.

DESCRIPTIONS OF DEPARTMENTS
BOTANY

Seven courses of instruction are offered in this subject—five
primarily intended to meet the wants of students making
botanical work more or less a specialty, and the sixth occupy-
ing a single term, complete in itself, for students whose chief
attention is given to other branches. Three to nine terms'
work constitutes a major course; that of the single term, course
0, a minor course. To a very large extent natural objects are
studied rather than books, but constant endeavor is made to
introduce students to pertinent existing literature. In the
laboratory much use is made of the compound microscope, and
special attention is given to its manipulation for best results,
and to the preparation of objects. The seventh course is phar-
maceutical botany.

EQUIPMENT

The botanical laboratories are: One of large size with full
equipment of microscopes, microtomes, aquaria, models, charts,
etc., for general work; one specially arranged and fitted up
for bacteriological instruction and investigation, supplied with
storilizors, thermostats, microscopes, a full line of glassware,
metal vessels, and chemicals ; one adjoining the latter and used
in connoction with it for vogetablo physiology, and having



108 COLLEGE OF SCIENCE

attached a glazed structure, two stories in height, well adapted
to facilitate experiments upon living plants and for the growth
of specimens required in the laboratories. There are also pro-
visions for private laboratory work by instructors. The de-
partment is .furnished with a lecture room; a room for the
herbarium and facilities for work in connection therewith;
workrooms for the preparation of specimens and material;
storage rooms for apparatus, utensils, reagents, and materials;
dark room for photography; and rooms for offices—all in con-
venient association and provided with the necessary materials ;
and apparatus for ordinary class work and for advanced research.

Special attention has been given to parasitic fungi; and
the collections of specimens and of the literature upon the
subject are ample, for various lines of original investigation.

GEOLOGY AND MINERALOGY

In this department four courses are offered in geology,
two in mineralogy, and one in paleontology.

For students who wish more than a general acquaintance
with these subjects, a course covering thirty-six weeks of
class room and laboratory instruction has been arranged in
geology, a like course in mineralogy, and one of twenty-two
weeks in paleontology. A supplementary course of twenty-
two to thirty-six weeks is offered those who select a geological
subject for a thesis.

Engineers who wish an acquaintance with those portions
only of geology which bear most directly on their future work,
are offered a course of eleven weeks.

To those who desire merely an outline of the most promi-
nent facts and theories of geology, with some idea of the
methods by which the geologist arrives at his conclusions, a
course of eleven weeks is offered. All these courses are fully
described under " Description of Courses."

EQUIPMENT

Apparatus.—The mineralogical laboratory contains indi-
vidual desks for twenty-four students, each of which is fur-
nished with reagent bottles, Bunsen burners, and all the other
apparatus now considered necessary to a complete outfit for
blowpipe work in a first-class, laboratory. It is also provided.
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with a spectroscope; a specific gravity balance; an analytical
balance; a trip scale; mortars (diamond, agate, wedgwood,
and iron); a chemical hood equipped with sink and a complete
set of reagents and apparatus for qualitative analysis; a blast
lamp and blower.

The advanced laboratory is equipped with individual desks
for sixteen students, each supplied with apparatus as above;
goniometers; microscopes; crystal models (550); thin sections
of minerals and rocks (570); an apparatus for cutting and
grinding thin sections of rocks, with a Jenney motor; a self-
registering barometer; an aneroid barometer, and a telescopic
hand level for topographic work.

For the recitation room there is a set of Kiepert's physical
maps; Ramsay's orographic map of the British Isles; Haart's
Alps; Chauvauni's Asia; geological and soil maps of Illinois;
a series of geological maps of the United States representing
land development during the successive periods; a set of charts
illustrating orography, erosion, deposition of metals, e,tc; a
series of relief maps; a complete lantern outfit with microscope
and solar attachment; four hundred lantern slides; an equip-
ment for photography and the manufacture of lantern slides.

Materials.—The collection of fossils comes principally
from the paleozoic, but includes a representative series from
the higher groups. It contains 43,400 specimens. Six hun-
dred and fifty of the types described in the reports of the Illi-
nois geological survey are included, and also 200 thin sections
of corals and bryozoa.

The collection of minerals contains 7,109 specimens, and
that of rocks 2,912 specimens, among which is a large number
of polished granites, marbles, and other ornamental building
stones.

There is also a collection of Illinois soils containing 76
specimens; and a large collection of Illinois clays with their
manufactured products.

PHYSIOLOGY

The special objects of the courses in human physiology
are as follows: (1) to give to prospective students of medicine
a detailed practical knowledge of the normal histological struct-
ure and vital processes of the body and a working familiarity
with the instruments of precision used in the investigation of
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disease. (2) To give to students of all branches of biology a
training in deducing logically necessary conclusions from data
obtained by their own observations. (3) To furnish such a
knowledge of physiology as will serve as a basis for future
studies in hygiene.

The laboratory method of instruction is chiefly followed,
supplemented, when desirable, by lectures, demonstrations,
references to standard literature, and recitations. The labora-
tory work predominates in the major and advanced courses; the
lectures, demonstrations, and recitations in the minor course.
In the more advanced courses each subject is treated, so far as
time will permit, as if it were an original investigation. The
student is guided to the best methods to be pursued, but the
results are left for him to discover: At frequent intervals the
results obtained are reyiewed by the instructor, and, when nec-
essary, completed, unified, and correlated with the facts learned
from previous investigation, care being taken to show the stu-
dent wherein he failed to obtain a full knowledge of the subject.

EQUIPMENT

The department of physiology occupies four rooms in Natural
History Hall; a general laboratory, a lecture room, and a pri-
vate laboratory on the top floor, and an animal room in the
basement. The general laboratory, thirty-five by fifty-six feet,
is fitted at one end with desks of the most approved pattern for
chemical and similar work, and at the other end with heavy
tables, especially designed for use with the microscope and
other apparatus requiring a stable support. The private labora-
tory and preparation room of the instructor is furnished with
cupboards for apparatus and reagents.

The apparatus of the department may be roughly divided
into three classes: That for physico-physiolgical work, that for
chemico'-physiological work, and that for the mammalian
anatomy and histology necessarily taught in connection with
the physiology proper. In the first class may be mentioned a
Ludwig Kymograph (Zimmermann's latest model) with auto-
matic movement of the cylinder in, the line of its axis, and an
arrangement for varying the period of rotation from one revo-
lution in two seconds to one per hour. Using the kymograph
in conjunction with other apparatus, tracings are obtained show-
ing the form and time elements of the different movements of
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the body (cardiac, respiratory, muscular, etc.), and measure-
ments are made of the rate of transmission of pulse waves,
nerve currents, etc. With the assistance of a tuning fork,
kept in vibration electrically, and a Deprez signal (made by
Verdin), these measurements are accurate to within one-two-
thousandth of a second. A moist chamber (made by the Cam-
bridge Scientific Instrument Co.), with platinum and non-pol-
arizable electrodes, is used in the study of the properties of
muscle. Other instruments are a Fleischl spectropolarimeter,
a Gower's hasmacytometer, a Gower's hajmaglobinometer, a
spectroscope, and a Lautenschlager oven, with automatic tem-
perature regulator.

The apparatus for the chemical side of the subject, although
in the aggregate important and costly, is composed largely of
small pieces, too numerous for individual mention. Among
them may, however, be named a set of Hempel's apparatus for
gas analysis, and a Knop azotometer, the last used mostly in
urinary analysis.

For the measurements of mass, volume, temperature, barom-
etric pressure, specific gravity, etc., so constantly necessary
in both the physical and chemical work, the laboratory is well
supplied with apparatus of the best construction, including a
Sartorius balance, flasks and pipettes, thermometers, hydro-
meters, picnometers, etc.

For illustrative purposes in anatomy and histology the de-
partment has an Auzoux manikin, a human skeleton, a series
of charts, mostly histological, about a hundred and fifty histo-
logical slides, and a number of wet preparations of lower ani-
mals. Compound and simple microscopes, microtomes, and
the usual accessories for histological work are also available.

ZOOLOGY

Zoology is taught in eleven courses: Three terms of major
work, variously combined to form three courses, primarily for
studonts in the school of natural science; a term of embryol-
ogy for those who have taken one of the preceding courses;
five courses in entomology; a year's work in comparative anat-
omy, zoological cecology, or advanced zoology for students
specializing in that subject, and a year's work in independent
investigation (senior) for those who select a zoological subject
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for the graduating thesis. Only the first term's work is nec-
essarily common to all students in the college who desire to
make zoological study a prominent feature of their course. At
the end of this term three divergent lines are open, one leading
mainly towards entomology, a second towards physiology and
medical study, and a third towards zoological specialties and
pedagogical zoology.

In this department an additional course is given as general
biology. It is an advanced course following upon zoology
10, or upon major work in zoology and botany.

EQUIPMENT

The equipment of the zoological department is contained
in four students' laboratories, an instructor's laboratory, a lec-
ture room, a private office, a store room, and a dark room for
photography. It includes twenty aquaria, forty-eight com-
pound microscopes of the best makes (Zeiss, Reicherts, Leitz,
and Bausch & Lomb), Zeiss dissecting microscopes, Abbe
camera — lucidas, microtomes of five patterns (Zimmerman's
Minot, Cambridge, Beck-Schanze, Bausch & Lomb, and Ry-
der), and the usual equipment of incubators, paraffine baths,
etc. A set of Blaschka glass models of invertebrates, a set of
Ziegler's wax models of embryology, two hundred and fifty
wall charts, and some hundreds of permanent preparations in
alcohol, are examples of the equipment for the illustration of
lectures. Advanced and graduate students have the privilege
of the free use of the library and equipment of the State Lab-
oratory of Natural History, which occupies rooms in Natural
History Hall. They are also admitted to the privileges of the
University Biological Station at Havana, Illinois, and will be
given credit for regular work done there. They are thus
afforded ample opportunity for prolonged original work in
several departments of zoological science, especially in those
relating to the zoology of Illinois. The Bulletin of the State
Laboratory is open to graduates for the publication of their
papers.

Entomological students have similar,access to the collec-
tions and resources of the State Entomologist's office, in-
cluding a well equipped insectary for experimental investi-
gation.
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THE PHILOSOPHICAL GROUP

AIMS
The philosophical group includes those sciences which deal

both with man as an individual, in the mental and moral
spheres, especially as these are connected with his physical
being, and also with man in society. The branches of knowl-
edge included in the group occupy a place among the divi-
sions of biological science, and it is intended to carry the
spirit of biology, in the commonly accepted sense, into the in-
vestigation of these subjects. The general aim and scope of
the group is the study of the character and development of
the individual and of society, of the relations of man to exter-
nal nature, of the influence of natural selection on social de-
velopment, and, finally, of the possible effect of artificial
selection on that development, through both subjective and
objective influences. In the treatment of the subjects, while
their literary value is not neglected, an effort is made to arouse
the scientific spirit, and to keep in close touch with the other
work in the college.

Under this caption the subjects of psychology, pedagogy,
economics, political science, and philosophy are offered in the
College of Science as electives to all chemical and natural
science students, and to all students who desire to specialize
in the philosophical subjects, with studies in the physical and
natural sciences as a preparation for them. All the studies of
this group are junior and senior subjects, open, as a rule, to those
students only who have done two years of University work.

CLASSIFICATION OF SUBJECTS

PRESCRIBED

The same as in either the natural science or chemical
group, pp. 89 and 103.

ELECTIVE

List A (Major Courses)
Economics 1 to 8; 2 to 11 credits.
Pedagogy 1 to 7; £ to 9f credits.
Philosophy 1 to 7; 1 to 6 credits.

U.-8
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Political Science 1 to 9̂  -| to 9-f credits.
Psychology 1 to 9; 1 to 9 credits.

List B (Minor Courses)
Economics 1; 2 credits.
Philosophy 1; 1 credit.
Political Science 1; \\ credits.
Psychology 1; 1 credit.

List 0
The same as in the natural science group, with the omission

of philosophical subjects, p. 102.

REQUIREMENTS FOR GRADUATION

In this group, as in the natural science group, a student
may pursue either a specialized or a general -course. *

To graduate from the College of Science in the studies of
this group, in a general course, the student must either complete
the subjects of the required list in the chemical group, or must
carry those of the corresponding list in the natural science
group, and earn six full credits additional for major natural
science studies. He must further do twelve terms' major
work, or their equivalent, on subjects in the philosophical
group; must take minor courses in all the philosophical subjects
(except pedagogy) in which he has not completed a major
course.

To graduate from this group in a specialized course the
student must meet the general requirements for specialized
courses, relating to thesis and amount of work required in the
major subject.

Those who specialize in psychology may count all credits
gained in that department, and any three earned previous to
the senior year in botany 1, b, c; physiology 1, 2; philosophy
1, 8; zoology 3.

DESCRIPTION OF DEPARTMENTS

ECONOMICS

The instruction in this subject is based on the work of the
first two years in science. The relation of the study to the

* See page 103,
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biological sciences commonly so called is emphasized and kept
steadily in view. In the courses in sociology the aim is to
study society as an organism, to trace its evolution from prim-
itive forms to its present complex structure, to examine the
nature of its environment and its adaptation thereto, its present
normal character and operations, and the forces, subjective and
objective, which are at work tending to change its structure.
The courses on special topics are treated as detailed studies of
special organs and functions, their character as such is de-
scribed, and their relations to one another and to the whole
social organism are studied.

The plan of instruction combines recitations, lectures, dis-
cussions, and reports by students on assigned topics. The
advanced courses are divided into two groups and given in alter-
nate years.

PEDAGOGY

For an account of the scope and methods of the department
of pedagogy see Pedagogy, in the College of Literature and
Arts.

PHILOSOPHY

The work in this department includes history of philosophy,
metaphysics, ethics, and logic. The object of their courses is
primarily threefold:

1. To meet the wants of those students who, in junior and
senior years, desire to specialize more or less in this department.

2. To give those who desire a more general knowledge of
these subjects, some familiarity with the sphere of philosoph-
ical speculation and with the philosophical method as applied
to the principles and presuppositions of the various sciences.

3. To show the relation of philosophy to practical life and
the value of these studies as means of general culture.

The subjects are taught by lectures, recitations, and the
seminary method.

POLITICAL SCIENCE

See this subject in the College of Literature and Arts.
PSYCHOLOGY

The aim of the work in this department is to furnish the
student.largely by means of inductive study, a knowledge of the
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laws according to which mind develops, and the influence of
environment upon this development. In the various courses
the laboratory method of instruction is used. By means of
•appropriate apparatus the sensations are studied experimentally
and the conditions under which the various sensations arise are
accurately determined. Apparatus is also employed to dem-
onstrate the reciprocal relation that obtains between body
and mind and to test and measure memory, attention, associa-
tion, and other higher psychical forces. Throughout the
courses an effort is made to put psychology upon an exact
basis as a natural science.

The elementary forces of mentality as exhibited in infant
life are carefully studied with a view to determine some of the
components of the adult mind. A comparative study of the
mental life of animals is undertaken with a view to throw some
light upon the morphology of mind. The mental life of de-
fectives and pathological states of mind are discussed in
their relations to the normal type. The advanced laboratory
work is of a nature to develop a spirit of independent research
on the part of the student. The relation of psychology to the
physical biological sciences is kept in view, so that the student
may be assisted in his endeavor to bring the manifestations of
mind and matter into a related whole,
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FACULTY

ANDREW S. DRAPER, LL.D., PRESIDENT.
EUGENE DAVENPORT, M. AGR., DEAN, Animal Husbandry.
THOMAS J. BURRILL, PH.D., LL.D., Botany and Horticul-

ture.
STEPHEN A. FORBES, PH-D., Zoology.
CHARLES W. ROLFE, M.S., Geology.
DONALD MCINTOSH, V.S., Veterinary Science.
ARTHUR W. PALMER, SO.D., Chemistry.
FRANK F. FREDERICK, Art and Design.
SAMUEL W PARR, M.S., Applied Chemistry.
DAVID KINLHY, PH.D., Economics.
DANIEL H. BRUSH, Captain 17th Infantry, U. S. A., Mili-

tary Science.
HENRY E. SUMMERS, B.S., Physiology.
EDGAR J. TOWNSEND, PH.M., Mathematics.
EVARTS B. GREENE, PH.D. , History.
KATHARINE MERRILL, A.B., English.
WILLIAM O. KROHN, PH.D. , Psychology.
WILLIAM H. VANDERVOORT, M.E., Mechanical Engineer-

ing.
HARRY S. GRINDLEY, SO.D., SECRETARY, Chemistry.
T. ARKLB CLARK, B.L., Rhetoric.
HERMAN S. PIATT, A.M., French.
ARTHUR HILL DANIELS, PH.D., Philosophy.
CHARLES W. TOOKE, A.M., Political Science.
GEORGE D. HAMMOND, A.B., History.
FRED A. SAGER, B.S., Physics.
FRANK SMITH, A.M., Zoology.
RALPH P. SMITH, PII.B., German.
HKLEN E. BUTTERFIELD, M.L., Rhetoric.
ALTON C. BUUNHAM, B.S., Mathematics.
GEORGE P. CLINTON, M.S., Botany.
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ALBEBT R. CURTISS, Wood Working.
GEORGE W. MCCLUJSR, M.S., Horticulture.
HENRY JONES, Blacksmith.
CHARLES F. HOTTES, M.S., Botany.
EDWARD J. LAKE, B.S., Art and Design.
ROBERT K. PORTER, Military,

AIMS AND SCOPE

The College of Agriculture offers a course especially strong
in chemistry, botany, zoology, physiology, and bacteriology, in
which both agriculture and horticulture are taught from a
scientific basis, always with regard to successful practice. The
aim is to discuss and to teach the principles that underlie these
two great arts.

Besides affording special preparation for a technical pursuit,
it is hoped that this course will commend itself to all lovers of
rural life and its affairs in offering them the means of keep-
ing pace with the increasing desire for higher learning and
better equipment.

To give scope for individual preferences one full study is
made elective after the freshman year. This insures the unin-
terrupted pursuit of the other two, and affords the opportunity
to elect by courses, if desired.

METHODS OF INSTRUCTION

Instruction in the sciences is by laboratory work, supple-
mented by lectures, text-books, and reference readings. Lab-
oratory methods are also regarded as peculiarly suited to the
other subjects of the course and to the needs of those who
pursue them. The effort throughout is to teach technical prin-
ciples and practices in the light of the most profound truths
known to science. The college takes a high position in regard
to the standing of the subject and the needs of the students.

Reference readings are almost constantly prescribed in
standard volumes and periodicals, with which the library is
liberally supplied.

For purposes of illustration liberal use is made of experi-
mental fields, live stock, buildings, and apparatus, as well as
of the University grounds and cabinet collections,
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EQUIPMENT

The student in agriculture and horticulture receives in-
struction in the same classes with other students of the Uni-
versity, and thus enjoys all the advantages of the excellent
laboratories and apparatus of the science departments.

The equipment of the agricultural department has been
materially increased by recent purchases of some excellent
specimens of both cattle and sheep from some of the best
breeders of the United States.

A small building has been fitted to accommodate a limited
number of students in certain lines of dairy instruction, notably
in pasteurizing, testing, separating, creaming, churning, etc.

The Agricultural Experiment Station, with a farm of 170
acres and suitable buildings, exhibits field experiments in test-
ing the different varieties and modes of culture of field crops,
and in the comparison and treatment of soils. It carries on
experiments in agriculture, horticulture, dairying, and in feed-
ing various kinds of food to animals of different ages and de-
velopment. In common with similar departments in the
several agricultural colleges of the country, it attempts to
make positive additions to knowledge, and to further the de-
velopment of agricultural science.

The extensive fruit and forest tree plantations give abund-
ant opportunity for studies and illustrations in many horticul-
tural lines, and add greatly to the effectiveness of class-room
work.

The ornamental grounds which surround the University
buildings contain about twenty acres, and are kept in neat and
attractive style. These, with their trees and flowering shrubs,
lawns, beds of flowers and foliage plants, walks and drives of
different construction and styles, furnish illustrations for the
classes in landscape gardening. A greenhouse contains a col-
lection of plants of great value to the classes in floriculture
and landscape gardening, besides furnishing students with
practice in greenhouse management.

The cabinets contain a series of colored casts of fruits, en-
larged models of fruits and flowers; collections of seeds of
native and exotic plants, of specimens of native and foreign
woods, of beneficial and injurious insects, and of speci-
mens showing their work; numerous dry and alcoholic
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specimens and preparations; maps, charts, diagrams, draw-
ings, etc.

The College has a supply of compound microscopes and
other apparatus, and students have opportunity to learn their
use and to make practical investigations with them. The
herbarium is rich in specimens of useful and noxious plants,
including many of the fungus parasites which cause disease to
cultivated crops.

CLASSIFICATION OF SUBJECTS

PRESCRIBED

Agriculture 1, 2, 3, 4, 5, 6, 9; 4 credits.
Art and Design 1, 2, and 3 or 10; 2 credits.
Botany 1, 2; 4 credits.
Chemistry 1, 3a, 4, 5a; 4 credits.
Horticulture 1, 6; 2 credits.
Military 1, 2; 2 credits.
Physics 2; 1 credit.
Physiology 1; 2 credits.
Rhetoric 2; 2 credits.
Thesis;2 credits.
Veterinary Science 2; 1 credit.
Zoology 3, 8; 3 credits.

ELECTIVE

Agriculture 7, 8; 2 credits.
Anthropology 1; 1 credit.
Architecture 1; 3 credits.
Astronomy 4; 1 credit.
Biology, General, 1 credit.
Botany 3, 4, 5; 6 credits.
Chemistry 5b, 5c, 13;.5 credits.
Economics 1 to 5; 2 to 5|- credits.
English 1, 2; 1\ to 3 credits.
French 5; 3 credits.
Geology 4, 1; 1 or 2 credits.
German 1 or 5, 2, 6; 3 to 6 credits.
History 1, 2, 3, 4, 7, 10 to 12; 1\ to 9 credits,
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Horticulture 2, 3, 4, 5; 3 credits.
Mathematics 1, 3; 2 credits.
Mechanical Engineering 2; 1 credit.
Meteorology 1; f credit.
Mineralogy 1; 1 credit.
Paleontology 1; 2 credits.
Philosophy 1, 5; 2 credits.
Physiology 2, 3; 5 credits.
Political Science 1, 2, 4 to 8; % to 7f credits.
Psychology 1, 3, 6; 2 credits.
Veterinary Science 1, 2, 3; 6 credits.
Zoology 4, 5; 4 credits.

REQUIREMENTS FOR GRADUATION

For the degree of Bachelor of Science in Agriculture 40
full term-credits and an acceptable thesis, are required. Of
these 29 are to be obtained by pursuing prescribed studies,
and 11 are to be obtained by pursuing elective studies. Three
studies are to be pursued each term, besides Military 1, 2, and
Rhetoric 2, when these subjects occur.

COURSE OF INSTRUCTION BY YEARS AND TERMS

The following scheme shows the terms of the year in which
the various subjects are taught, and the order by years in
which they should be pursued.

The subjects in italics are prescribed. All others are elec-
tive, but should be taken in the years and terms specified.

It will be noted that one study for each term after the
freshman year is left open for the student's election. He may
therefore elect by courses and enjoy an uninterrupted pursuit
of the same from term to term.

It should be further noted that at the opening of the
third year an opportunity is presented for choice between
specializing in horticulture or in animal husbandry. This
choice, if made, should be continued.

FIRST YEAR

1. Agriculture 1, 2; Horticulture 1; Art and Design 1, 2,
an4 3 or 10; Chemistry 1; Military 1, 2 ; Rhetoric 2,
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2. Agriculture 9 ; Art and -Design 2 ; Chemistry 3a ; Mil-
itary 1, 2 ; Rhetoric 2.

3. Agriculture 1; Horticulture 1; Chemistry 4 ; Military
2 ; one elective ; Rhetoric 2.

SECOND TEAE

1. Botany 1; Chemistry 5a ; Military 2 ; elective.
2. Botany 1; Zob'logy 3 ; Military 2 ; elective.
3. Botany 1; Zoology 8 ; Military 2 ; elective.

THIRD YEAR

1. Agriculture 4 ; Zoology 3, or Horticulture 2 ; elective.
2. Physics 2 ; Physiology 1; Horticulture 3 ; elective.
3. Agriculture 6 ; Physiology 1; Horticulture 5 ; elective.

FOURTH YEAR

1. Botany 2 ; Agriculture 3, or Horticulture 6 ; elective.
2. Thesis; Veterinary Science 2 ; Botany 3 ; elective.
3. Thesis; Agriculture 5, or Botany 4; elective.

WINTER SCHOOL IN AGRICULTURE

For the winter term students are admitted without entrance
examination to a special short course in which there are daily
lectures and class exercises on some of the most important
practical branches of agriculture, horticulture, and veterinary
science. This course is designed for young men already en-
gaged in agricultural pursuits who cannot spend a long time
in college, and yet are anxious to make the most of themselves
and of their vocation. Such students have access to the
library and museum collections of the University, and have
admission to the courses of general lectures.

The details of this course vary from year to year. A special
circular, giving full information concerning it, is issued each
year several weeks before the opening of the winter term.
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AIMS

It is the purpose of the graduate school to encourage ad-
vanced study and research at the University, and to promote
high scholarship on the part of those who have completed an
undergraduate course of instruction.

ORGANIZATION

The graduate school is in charge of the Council of Admin-
istration of the University. The Council fixes the conditions
of admission, approves the courses of instruction, prescribes
the character of examinations, establishes requirements for de-
grees, and exercises general supervision over all the affairs of
the school. The dean of the general faculty is the executive
officer of the school, and he should be consulted on all matters
pertaining thereto.

ADMISSION AND REGISTRATION

Graduates of this University, and of other colleges and
universities of approved standing, may be admitted to mem-
bership in the graduate school upon presentation of their cre-
dentials. Other persons suitably qualified may gain admis-
sion by special vote of the Council of Administration upon
such conditions as may be imposed in each case. Candidates
for admission register with the dean of the general fapulty, at
the beginning of each academic year, during the registration
period preceding the commencement of instruction for the year
in the University.

Non-residents may register by securing blanks, which are
sent on application, and returning them properly filled out not
later than the time specified. Correspondence in this case
should be commenced early that no delay in registration may
occur.
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Registration may be accepted at other times, but the time-
limit required for degrees counts from the date of registration.
In all cases one registration covers an academic year or such
fractional part thereof as then remains. A graduate student who
desires to be absent from the University during any part of
the year for which he is registered, must obtain from the dean
of the general faculty a certificate of permission covering the
period of absence.

Admission to the graduate school is indicated by a certifi-
cate issued to each successful candidate by the dean; this cer-
tificate must be presented to the business agent for his signa-
ture, and, if the holder is not already matriculated in the
University, must be accompanied by the required fee. The
certificate properly signed is to be shown to the head of each
department in which instruction is sought.

With the exceptions named below, all members of the
graduate school are required to be in regular attendance at
the University, and to do all the work for which they are reg-
istered in the departments to which such work belongs. In
case of absence on leave, or when absence is necessary to carry
on investigations included in approved courses of study, the
requirement of continuous residence may be modified by the
Council of Administration. Graduates from baccalaureate
courses of this University may register as non-resident mem-
bers of the graduate school; and all members of the school
who have completed the residence period required for ad-
vanced degrees may register as non-residents while completing
the work required for such degrees.

STUDIES AND EXAMINATIONS

As far as can be indicated by a statement of time, full
work for a graduate student consists in the use of forty five
hours a week in the lecture rooms, laboratories, etc., and in
private study. Assignments of work are made upon this basis;
but great variations naturally result from the subject-matter
in hand, and from the abilities of individuals. Bach student
must select one principal line of study, called his major sub-
ject, and upon this major subject at least one-half of his work
must be done; and any greater proportion of his time, up to the
whole of it, may be thus devoted if proper approval is had,
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When work upon the selected major subject is not arranged
to require all of the student's attention, he must choose one
or two minor subjects, as may be necessary to complete a full
course of study. Usually, at least one minor subject should
be taken. Not more than two may be taken at any one time.

The major study must be approved as graduate work for
this University. The minor subjects may, under approval, be
chosen from the offerings to graduates, or, except in the Col-
lege of Engineering, from undergraduate courses exclusive of
those usually open to freshmen. But all candidates for ad-
vanced degrees must direct their selection towards some well-
defined end, determined for the most part by the character and
purpose of the major study.

In architectural and engineering subjects, at least the
major line of study, and not less than two-thirds of the entire
work, must be taken from lists marked "primary,"* and any
remaining amount to complete a full course may be taken from
those designated " secondary," under the same head with the
primary list.

All courses of study leading to degrees in the graduate
school are subject to approval: first, by the head of the de-
partment of the University in which the- major subject for
each student belongs; second, by the dean of the college
including such department; and third, by the dean of the gen-
eral faculty. The latter officer reports to the Council of Ad-
ministration for final action. The signatures of the heads of
departments in which chosen minor subjects belong must also
be obtained before the list reaches the dean of the general
faculty. The lists of studies, as finally approved, are deposited
with the registrar of the University. No changes may subse-
quently be made except under the same line of approvals, but
extension of time may be arranged with the professors con-
cerned and with the dean of the general faculty.

Examinations are required in all subjects, and reports upon
these are made to the registrar of the University. Graduate
students in undergraduate classes are examined with these
classes.

The head of each department in which a student does his
major work is charged with the direction and supervision of

*See the courses for graduate!) In architecture and engineering, in the
description of couraes.
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such major work, and, in a general way, with the supervision
of the student's entire course of study. He fixes the time and
method of all examinations not otherwise provided for, sees
that they are properly conducted, and reports results to the
registrar. It is his duty also to keep the dean of the general
faculty-informed concerning all matters affecting the interests
of the student, and of the school in connection therewith.

DEGREES AND FELLOWSHIPS
[See pp. 216-219.]



THE SCHOOL OF PHARMACY

The Chicago College of Pharmacy, which was formally
united with the University May 1, 1896, will henceforth be
conducted as the technical School of Pharmacy of the Uni-
versity of Illinois.

Organized in 1859 as the Chicago College of Pharmacy,
this was the first institution for pharmaceutical education
established west of the Alleghanies, and the third in the
United States. The war caused for a time the discontinuance
of instruction, and shortly after the resumption of its activities
the great fire swept it out of existence, so that the present
establishment dates from 1872.

Noted European savants moved with sympathy for the
sufferers by the great conflagration, and actuated by interest
in the cause of pharmaceutical education, presented the
trustees of the institution a valuable outfit of apparatus, spec-
imens and library, and it is from this nucleus that the school
equipment has grown to its present excellent proportions.

In the diploma awarded to this school by the World's Fair
Commissioners July 14, 1893, the Library is referred to as
"a collection of rare and very valuable books, printed in the
10th, 17th and 18th centuries, including the works of Galen,
published in Venice in 1556, and the entire volumes of the
Edinburgh Dispensatory."

The School is situated near the business center of Chicago,
at numbers 465 and 467 State Street, and occupies a building
which was erected especially for its use. The lecture amphi-
theater, Attfield Hall, has seats for six hundred ; the chemical
and pharmaceutical laboratories, as also the microscopical
laboratory and the dispensing laboratory, are commodious and
well appointed.

The (U)urses qf Instruction, covering two terms of twenty-
five weeks each, extending from October 2, to April 23,
afford opportunities for a thorough technical training, such as
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is necessary for the successful practice of pharmacy. The
subjects taught are Pharmacy, Chemistry, Botany, Materia
Medica, Pharmacognosy, Physics.

The instruction is by lectures, illustrated by experiments,
specimens, charts, etc., oral quizzes and recitations, written
examinations and laboratory practice.

ADMISSION

Any person at least 16 years of age who presents satis-
educationasc
be admitted.

GRADUATION

The degree of Graduate in Pharmacy will be conferred
upon such persons as are 21 years of age, have satisfactorily
completed the work of two full terms and have had four years
practical experience in pharmacy, including the period of at-
tendance at the Pharmacy School.

Advanced Courses in- Pharmacy and Chemistry and the
involved and allied sciences are provided at the University in
Urbana, and lead to graduation with the degree of Bachelor
of Science in Pharmacy and Chemistry.

The requirements for admission to these advanced courses
are the same as for other University courses.
For requirements for graduation, see page 93.

Persons competent to fulfil the general requirements for
admission to the University may be granted credit upon the
University courses for equivalent work satisfactorily com-
pleted at the School of Pharmacy.

For further information, see special announcement.
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Following the description of each course of instruction
will be found the necessary requirements, if any, for admission
to that particular course^ Careful attention must be given to
these requirements and to the sequence of studies thus indi-
cated. For instance, under Astronomy 2, for students of the
College of Engineering, page 144,there are required "Mathe-
matics 4;" "Physics 1 and 3;" "Theoretical and Applied
Mechanics 1." Turning now to these subjects, it is found
that Mathematics 4 is Trigonometry, Physics 1 is the major
course of one year, and Theoretical and Applied Mechanics 1
is Analytical Mechanics. All these subjects must be satisfac-
torily passed before admission may be had to the class in
astronomy.

In case a course not required for graduation is selected by
less than five students, the right to withdraw the same for the
term is reserved.

Graduate courses of instruction are described under the
various subjects (pp,132ff.) as an aid in the selection of studies
by graduate students. They are numbered from 100 upwards.
Other courses may often be arranged by the professors in
charge to meet the special requirements of students. The
subjects in which courses are announced for 1896-97 are as
follows:

Agriculture, Architecture, Botany, Chemistry, Civil Engi-
neering, Danish Language, Economics, Electrical Engineer-
ing, French, Geology, Greek, History, Latin, Mechanical
Engineering, Municipal and Sanitary Engineering, Pedagogy,
Philosophy, Psychology, Theoretical and Applied Mechanics,
Zoology.

AGRICULTUREAGRICULTURE
1. CROPS.—A study of crop production on fertile lands,
arief survey of the crops of the United States, followed by

U.-8 [129]
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a detailed study of methods employed in securing yield aside
from questions of fertilizers or fertility. The selection of
varieties suited to the locality and their improvement; the
seed, its pedigree and vitality; the conditions of its germination,
and the influence of successful or unsuccessful germination
upon aftergrowth of the plant; the physical conditions of
growth—moisture,' heat, and light—and how these conditions
may be influenced by cultivation, by drainage, or by irriga-
tion. This course leads to a study of the special culture of par-
ticular crops, and of the machinery of cultivation and of har-
vesting, and prepares the way for the subsequent study of
fertility and the more critical study of soils. Fall and spring
terms, two-fifths study. .

2. BREEDS OF STOCK.—An outline of the principal char-
acteristics of the improved breeds, with some critical study of
the animal form as an index of quality, and of the types of the
more prominent breeds. Instruction is by outline lectures,
reference reading, and by practice in judging at the yards.
Introductory to the study of stock breeding. Practicum once
a week on Saturday. Fall term, one-fifth study. Professor
DAVENPORT.

3. STOCK BREEDING.—Variation, its extent and importance,
both in nature and under domestication. How far inherent
and how far induced by environment. Acquired characters
and their inheritance. Correlated variation. Selection. Sur-
vival of the fittest. Possibility of fixing favorable variations.
Effects of use and disuse. Intercrossing, first as stimulating,
afterwards as eliminating variations. Hybridism. Grading
and its benefits. Breeding in line and inbreeding. Instinct
and intelligence. The aim is to bring every known principle
of reproduction to the assistance of the breeder's art, and to
study the methods of successful breeders and their results.
Lectures, reference reading, and practice in comparisons .of
individuals, and, as far as possible, of families and herds.
Fall term, full study, Professor DAVENPORT.

4. FERTILITY.—Influence of fertilizers on the amount,
character, and composition of crops. Effect of particular crops
upon fertility and upon each other, when grown in* succession
or together. Nitrogen and leguminous crops. Residues, or
the fate of fertilizers. The foregoing is made a basis for the
study of conservation of fertility by the rotation of crops that
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the residues of one crop may be saved by the next and not
washed away, and is followed by a detailed study of rotations.
Economic sources of the elements of fertility; fertilizers, and
manures, their valuation and use under both extensive and in-
tensive methods. Fall term, full study.

Required: Botany 1; Chemistry 1, 3a, 4.

5. STOCK FEEDING.—Functional activities of the animal
body and the end products of their metabolism. Foods are
considered, first chemically, as affording the materials for these
activities whether in construction of body tissues or of animal
products, as meat, milk, etc.; second dynamically, as supply-
ing the potential energy for these processes, and for labor,
speed, etc. Preparation of foods, their palatableness and di-
gestibility. This knowledge is used as a basis for calculating
how the feeding practices of any locality may be adjusted to
the consumption of the crops most successfully grown in that
region, that domestic animals may become and remain, essen-
tially, consumers of coarse crops and by-products. Spring
term,full study. Professor DAVENPORT.

Required: Botany 2; Physics 2; Physiology 1; Zoology 3.

6. SOILS.—The structure and fertility. A critical study of
the processes, chemical, physical, and biological that are active
within the soil, especially the physical. Drainage waters as
compared with fertilizers applied, herbage produced, and rain-
water fallen. Fertility and barrenness, indications, causes,
and treatment. Different kinds of soil and their relations to
moisture and to heat. Cumulative effect of various agricul-
tural practices. Agency of bacteria in soil transformations
and the conditions of their activities. Creation of soils and
their fertility and the ultimate effect of their cultivation.
Spring term, full study.

Required: Botany 1; Chemistry 1, 3a, 4; Zoc3logy 3, or
Botany 2.

7. COMPARATIVE AGRICULTURE.—Influence of locality, cli-
mate, soil, race, customs, laws, religion, etc., upon the agricul-
ture of a country and incidentally upon its people. One crop
only and its effect, as rice; Indian corn in American agricul-
ture and affairs, Varying conditions under which the same
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crop may be produced, as wheat. Statistical agriculture. In-
fluence of machinery and of land titles, whether resting in the
government, in landlord, or in occupant. Relation of agricul-
ture to other industries and to the body politic. The agricul-
ture of the world, its history and development. Spring term,
full study. Professor DAVENPORT.

8. AGRICULTURAL EXPERIMENTATION.—A systematic study
of the work of Experiment Stations and experimenters in this
and other countries, together with a critical study of correct
principles and methods of experimentation, especially de-
signed for such students as desire to fit themselves for work in
original investigation in Experiment Stations or elsewhere.
Winter term, full study. Professor DAVENPORT.

Required: Agriculture 4, 6.
9. DAIRYING.—Studies and practice on milk and its ma-

nipulations, including testing, separating, creaming, churning,
etc., together with care of surroundings and the elements of
successful manufacture of dairy products. Winter term, full
study.

10. INVESTIGATION AND THESIS.—There is required for
graduation two terms of original investigation, the results and
methods of which are to be embodied in the form of an ac-
ceptable thesis. The student may choose his subject along
the line of any of the required studies of the course. The se-
lection should be made before the opening term of the last
year.

COURSES FOR GRADUATES

101. BREEDING.—Variation and heredity, their nature and
phenomena as influenced by selection, environment, and use,
with special reference to improvement of domestic animals.

102. PHYSIOLOGICAL CHEMISTRY AND THE NATURE OF
FOOD.—A study of the functional activities of the animal body
and the end products of their metabolism, as a basis for eco-
nomical feeding.

103. COMPARATIVE AGRICULTURE.—The principles and
practices of agriculture as influenced by soil, climate, tradi-
tion or the political, social, or religious condition of men.
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ANTHROPOLOGY
1. This course, in general anthropology, begins with a study

of the physical and psychical elements of ethnography. The-
ories as to the origin of man are discussed, and the various
races of mankind are distinguished and described. Special
attention is given to the historical and comparative study of
customs, ceremonies, and rights, beliefs, and folklore of prim-
itive peoples with reference to the common characteristics and
fundamental instincts of mankind and to the origin and growth
of existing customs and social institutions. Lectures and pre-
scribed reading. Winter term, full study. Assistant Professor
DANIELS.

Required: A major or minor course in Economics, Geology,
Psychology, or Zoology.

ANTHROPOMETRY

1. This is a short course of lectures and reading under the
direction of the professor of physical training. It treats of
physical measurements and their application in various depart-
ments of anthropological investigation. The time at which
the lectures are given is subject to arrangement between the
professor and students. For students in sociology (Economics
7 or 7a), the course will be counted for \ of a credit. Assistant
Professor EVERETT.

ARCHITECTURE

1. [Replaced with Mechanical Engineering 1].
2. WOOD CONSTRUCTION.—Formulas and data for comput-

ing the dimensions and strengths of columns, rods, beams,
girders, etc., of wood or metal are first given and then applied
in the solution of numerous examples. The kinds of wood and
their uses in construction and decoration, their seasoning,
shrinkage, defects, and modes of protection from decay, are
next studied. The construction and design of wooden floors,
walls, ceilings, and roofs are then treated, and afterwards
joinery, comprising doors, windows, bays, inside finish, cornices,
wainscoting, etc. The construction and design of stairs of the
various types terminate the work of the term. About twenty
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problems are worked out on as many plates by the student.
Ricker's Wood, Stone, Brick, and Metal Construction; Jones's
Logarithmic Tables. Fall term, full study. Mr. MCLANE.

3. STONE, BRICK, AND METAL CONSTRUCTION.—Founda-
tions of stone, brick, concrete, and on piles, are first studied,
then the materials employed in stone masonry, their uses, de-
fects, qualities, and mode of preparation. Kinds of masonry
and external finish. Tools for stone cutting and methods of
using them. The preparation of working drawings is illus-
trated by practical applications in the study of the arch, the
vault, and the dome. Brick masonry is next examined, with
its materials and bonds, and several examples are drawn. The
manufacture and refining of cast iron, wrought iron and steel
are then studied, together with the processes of pattern making,
molding, casting, refining, rolling, etc., as well as the stock or
standard dimensions or sections to be obtained in the market.
The special properties and value of each metal in a struct-
ure, the designing of a line of columns in a tall mercantile
building, and of beams and girders, together with the study
of joints and connections completes the work of the term.
About twelve problems are drawn on the same number of
plates. Same text-books as in fall term. Winter term, full
study. Mr. MCLANE.

Required: General Engineering Drawing 1, 2, 3, 4.

4. SANITARY CONSTRUCTION.—Daily recitations or special
lectures, with designs for special problems. The study of
plumbing, trap ventilation, removal of wastes, construction of
water closets, drains, and systems of water supply; sewage
disposal. Hot water supply and fixtures in dwellings. Ger-
hard's Drainage and Sewerage of Dwellings; Lectures on
Sewage Disposal. Spring term, full study. Mr. MCLANE.

Required: Math. 4; Physics 1, 3.

5. ROOFS.—This term is devoted to the elements of graphic
statics, and to the applications of the science in the designing
of trussed roofs. The composition and resolution of forces,
equilibrium, reactions, moments, bending moments, and shears
on beams, centre of gravity, and moment of inertia of any form
of cross section, are first examined. The construction of
wooden and of metallic roofs is next studied, then the mode of
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computing permanent and temporary loads on roof trusses, of
obtaining end reactions, of drawing strain diagrams, determin-
ing sectional dimensions of members, and ending with the
designing of joint connections. Numerous problems are
solved, five different types of trusses are usually worked out,
complete designs and details being made for one of wood and
another of iron or steel, Bicker's Trussed Roofs. Bicker's
Notes on Graphic Statics. Spring term, full study. Mr.
MCLANE.

Required: Math. 2,4,6; Theoretical and Applied Mechanics
1, 2, or 4, 5; Architecture 2, 3, 4 (except for students in civil
and municipal engineering courses).

6. HISTORY OF ARCHITECTURE.—Two terms' work, usually
divided at the beginning of the Romanesque style. Com-
mencing with the Egyptian and ending with the modern styles,
a careful study is made of each of the more important styles,
successively examining the historical conditions, the local and
inherited influences, the structural materials and system, the
special ornaments, and the purposes and designs of the build-
ings, with an examination of a few of the most important typ-
ical examples of the styles. Especial attention is given to any
ideas that might be useful or suggestive in American work,
and to tracing the gradual evolution of architectural forms.
This study, therefore, becomes a very interesting branch of
the history of human civilization. Two recitations and two
illustrated lectures per week. References are made to numer-
ous works, especially to Fergusson, Lubke, Durm, Reber, Gail-
habaud, etc. Ridker's Notes on History of Architecture.
Fall and winter terms, four-fifths study. Professor RICKEK.

Required: Architecture 2, 3, 4, 8.
7. HISTORY OF ARCHITECTURE (Details).—Exercises in

drawing at large scale the most important details of the
Grecian, Roman, Early Christian, Byzantine, Mohammedan,
Romanesque, Gothic, and Renaissance styles. Weekly illus-
trated lectures in addition to drawing. Notes and Sketches.
Spring term, four-fifths study. Professor RICKER and Mr.
GUNN.

Required: Architecture- 2, 3, 4, 6, 8, 20.
8. ARCHITECTURAL DRAWING.—The term is devoted to

the Five Orders of Architecture, and to Shades, and Shades
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and Shadows. A careful study of the proportions and details
of the Orders is first made with recitations and blackboard
sketches from memory. Applications are made in a number
of studies composed from Vignola, and these are rendered in
ink or wash, after the shadows cast by direct and reflected
light have been found. The especial purpose of this study
is to prepare students for Arch. 9. Vignola's Five Orders
(complete edition with translation); Notes and References for
Shades and Shadows. Spring term, full study. Mr. GUNN.

Required: Gen. Eng'g Drawing 1, 2, 4.
9. ARCHITECTURAL DRAWING — (Monthly Problems).—

An, entire day in each month during the Sophomore
and Junior years will be devoted to a single problem in
design, usually requiring the use of the Orders. The
program will be made known at the beginning of the
exercise, and the sketches must be completed and ren-
dered in shade and color during the same day. A satisfactory
grade in each exercise must be attained by the student before
credit is given for this study, and this will only be done after
the completion of this course. Once a month, fall, winter,
and spring terms, two years, 1 credit. Assistant Professor
WHITE, Mr. MCLANE, Mr. GUNN.

Required: General Engineering Drawing 1, 2, 3, 4;
Architecture 8.

10. ARCHITECTURAL DRAWING—(Office Work).—Instruc-
tion in this study will be given in connection with Architect-
ural Designing (Arch. 16).

11. ARCHITECTURAL SEMINARY.—Reports and discussions
of original investigations of assigned topics, especially in the
History of Architecture; reviews of books, abstracts of current
technical journals, and other publications. One session weekly
during junior year. One-fifth study. Taken with Arch. 6 or
7. Professor RICKER.

The seminary equipment will also be used by seniors in
the preparation of theses, and by graduates for advanced
work.

12. SUPERINTENDENCE, ESTIMATES, AND SPECIFICATIONS.
This study comprises several specialties in office work, not
otherwise provided for, so far as they can be taught in a pro-
fessional school. One-third the time is devoted to superin-
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tendence, one-half to estimates, and the remainder to specifi-
cations, contracts, etc.

Clarke's Building Superintendence is carefully read with
daily recitations. Clarke's Architect, Owner, and Builder
before the Law.

In estimates the purpose of the instruction is to impart a
knowledge of the usual methods of measurement of materials
and work, the arrangement of computations in proper
and convenient order, and an acquaintance with approximate
prices of materials and labor, which vary in different localities.
The methods of squaring, of cubing, of units, and of quanti-
ties, are each employed and illustrated by numerous examples.

In specifications, practice is obtained by writing out a com-
plete set for a building.

Dietzgen's /Specification Blanks are employed. The
standard Contract of the American Institute of Architects is
used, being first carefully studied, then filled out for the same
building. Bids, certificates, and other papers are made out.
lacker's Lectures on Estimates. Vogdes' Price Book. Win-
ter term, full study. Assistant Professor WHITE.

Required: Architecture 2, 3, 4, 5, 6, 8, 16; Theoretical and
Applied Mechanics 1, 2, or 4, 5.

13. HEATIXG AND VENTILATION.—A full knowledge of
the scientific theory and of the practice of warming and ven-
tilating buildings is the purpose of this study. Commencing
with the fuels and the production of heat, the student passes
to the flow of gases through ajutages and pipes, applying these
data to the calculation of the dimensions of air ducts and chim-
neys. The different systems of heating by furnaces, hot water,
steam, etc., are next examined, with the details of each. The
sources of impurity in the air and the requirements of good
ventilation are then considered, with the different methods of
ventilation by aspiration, by fans, etc., ending with the study
of fans of different types. Numerous problems are given.
Carpenter's Heating and Ventilating Buildings. Fall term,
full study. Assistant Professor WHITE.

Required: Mathematics 2, 4, 6; Architecture 2, 3, 4 ;
Physics 1,3; Chemistry 1; Theoretical and Applied Mechanics
1, 2, or 4, 5.

14. ARCHITECTURAL PERSPECTIVE. — The theory of per-
spective is taught, with all labor saving methods of abbreviating
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the labor, and designing in perspective itself is made a special
aim, this power being very useful to a draughtsman in prepar-
ing sketches for clients. Methods of diagonals by triangles,
and by coordinates are all used. Problems in angular, par-
allel, vertical, and curvilinear perspective, as well as in per-
spective shades and shadows, are solved, requiring original work
as far as possible, so as thoroughly to prepare the student for
any kind of work in perspective, instead of restricting him to
the study and use of a single system. Six problems are worked
out on as many plates. Ware's Modern Perspective. Winter
term, full study. Mr. GUNN.

Required: General Engineering Drawing 1, 2, 3, 4; Archi-
tecture 2, 3, 4, 8, 16, 20.

15. REQUIREMENTS AND PLANNING OF BUILDINGS.—The
lectures will be fully illustrated by plans sketched on the
blackboard, which must be embodied in students' notes. Prob-
lems in planning will be given, and these are to be worked
out in rendered drawings, or as otherwise directed. References
will frequently be made to the University library and the
architectural cabinet. Winter term, full study. Assistant
Professor WHITE.

Required: Architecture 2, 3, 4, 8, 16.
16. ARCHITECTURAL DESIGNING—(Residences).—Practice

in office methods of preparing drawings and in the design and
the study of the requirements for dwellings are the object of
this study. The work is limited to residences, since this class
of buildings is likely to afford the graduate his first oppor-
tunity for independent original work. The designing of a
convenient, attractive dwelling, to cost a limited amount, is
really a very difficult problem, requiring more time and thought
than any other building of equal cost. Lectures with black-
board sketches to be copied in students' notes. Problems in
design worked out in rendered drawings. Gibson's Conven-
ient Homes. Fall term, full study. Assistant Professor
WHITB.

Required: Architecture 2, 3, 4, 8, 20.
17. ARCHITECTURAL DESIGNING—(Problems).—Each stu-

dent makes sketches at small scale for assigned problems,
which are criticised and modified until approved, then worked
out in plans, elevations, and details, these drawings being
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rendered in shade or color as required. The object is to obtain
as much practice in original design as possible; and in the
making of rapid and effective sketches, suitable for submission
to a client or employer. Fall term, full study. Assistant
Professor WHITE.

Required: Architecture 2, 3,4, 6, 7, 8, 9,11, 15, 16, 18, 20.

18. ESTHETICS OP ARCHITECTURE.—The laws of correct
design, so far as these may be formulated in words, are illus-
trated by the study of numerous examples. Commences with
the study of the nature and -mode of working the different ma-
terials used for structural and ornamental purposes, deducing
the proper ornamental treatment for each, then taking up the
proper decoration of walls, ceilings, and roofs. The general
principles of ornamentation are next applied to flat surfaces
and to solids of various shapes. A full study of the various
materials used in furniture, art works, etc., is then made, with
suggestions for their proper use in the art industries. About
twenty problems in original design are rendered on as many
plates. Rickets (abridged) Translation of Redtenbacher's
Architektonikj Meyer's Handbook of Ornament. Spring
term, full study. Professor RICKER.

Required: Architecture 2, 3, 4, 6, 8, 14, 16, 20.
19. ARCHITECTURAL ENGINEERING.—This continues the

study of graphic statics, commenced in Roofs, with applications
to metallic roofs of wide span, roof trusses of curved or un-
usual form, and those supported by abutments and jointed.
Spherical and conical trussed domes. Effect of moving loads
on girders, the graphical analysis of the arch, vault, and dome,
and of the Gothic system of vault and buttress. Construction
and details of steel skeleton .buildings. Practical applications
are made to a series of problems in design for specified cases.
Ricker's Notes on Advanced Graphics; JPreitag's Architect-
ural Engineering; Ricker's Translation of Wittman'ts Arch
and Vault. References to the works of Planat, Lands-
berg, DuBois, Clarke, Ott, Levy, Muller-Breslau, etc.; on
Graphic Statics. /Spring term, full study. Assistant Profes-
sor WHITE.

Required: Math. 2,4,6; Theoretical and Applied Mechanics
1 and 2, or 4 and 5; Architecture 2, 3, 4, 5.

20. ARCHITECTS' ART COURSE 1, Prescribed.
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Any three of Art and Design 1, 2, 3, 5, 6,13. Fall, winter,
and spring terms. Professor FREDERICK.

21. AKCHITECTS' AKT COURSE 2. Optional.
Any'three of Art and Design 5, 6, 7, 8, 10, 11, 13. Fall,

winter, and spring terms. Professor FREDERICK.
Required: Architecture 20.
The Art and Design courses offered as Architecture 20

and 21 are varied to meet the special needs of students of
architecture.

22. RENAISSANCE DESIGN.—Fall term, full study.
23. GOTHIC DESIGN.— Winter term, full study.
24. ROMANESQUE DESIGN.— Winter term, full study.
In each of these three courses a prescribed series of tra-

cings of important details are to be made, and a single problem
in design will be worked out as fully as time will permit. To
acquaint the student with the methods of construction and mo-
tives in design peculiar to the style, a course of lectures will
be given during each term. These will be fully illustrated by
stereopticon views and blackboard drawings. A second term
of work in Architecture 23 will be accepted in lieu of Archi-
tecture 24 or 25. Professor RICKER and Assistant Professor
WHITE.

Required: Architecture 2, 3, 4, 6, 8, 9, 11, 14, 15, 16,
18, 20.

These three courses, 23 to 25 inclusive, are not regularly
offered and will be taught during the year 1896-97 by special
arrangement only.

25. COMPOSITION OF ORNAMENT.—This term is devoted to
daily exercises in the designing of architectural ornament to
decorate the structural forms usually found in architectural
practice. These designs will be charcoal or crayon sketches,
drawings rendered in shade or color, or finished drawings.
They will be made on as large a scale as possible, usually full
size. Spring term, full study. Professor RICKER and Assist-
ant Professor WHITE.

Required: Architecture 2, 3, 4, 5, 6, 7, 8, 9, 11,14,15,16,
18, 20, 21, 22, 23, 24.

This study is not regularly offered and will be taught
during the year 1896-97 by special arrangement only.
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COURSES FOR GRADUATES
PRIMARY

101. Construction of Extensive Wooden Buildings, 1, 2,
or 3 credits.

102. Recent Uses of Stone, Brick, and Terra Cotta in
Architecture, 1, 2, or 3 credits.

103. Metallic Skeleton Buildings, 1, 2, or 3 credits.
104. Fire-resisting and Fire-proof Buildings, 1, 2, or 3

credits.
105. Sanitation of Public and Semi-public Buildings, 1, 2,

or 3 credits.
106. Researches on the Evolution of Architectural Styles,

1, 2, or 3 credits.
107. Higher Application of Graphic Statics, 1, 2, or 3

credits.
108. Heating and Ventilation of Large Buildings, 1, 2, or

3 credits.
109. Higher Studies in Architectural Design, 1, 2, or 3

credits.
110. Researches and Experiments in Applied Esthetics, 1,

2, or 3 credits.
111. Translation of an Approved Technical Architectural

Work from the French or German, 1, 2, or 3 credits.
SECONDARY

112. Stereotomy Applied to American Problems, 1 credit.
113. Examinations of Heating and Ventilation of Build-

ings, 1, 2, or 3 credits.
114. Higher Workshop Practice, 1 credit.
115. Photography for Architects, 1 credit.
116. Methods of Reproducing Drawings, Specifications,

etc., for Architects, 1 credit.
117. Higher Problems and Methods in Perspective, 1 or 2

oredits.
118. Practice in Estimates, Specifications, etc., for Large

Buildings, 1, 2, or 3 credits.
119. Higher Industrial design, 1 or 2 credits.
120. Advanced Water-color Painting, 1 credit.
121. Study of Office Methods and Arrangements, 1 credit.
122. Any primary offered in the College of Engineering,

1 credit.
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ART AND DESIGN

1. FREE-HAND DRAWING.—Lectures on free-hand per-
spective and practice in drawing geometric solids. Principles
applied by drawing groups of common objects, as books,
vases, chairs, tables, etc., casts of ornament; interiors, as the
corner of the room ; plants and flowers from nature. Fred-
erick's Notes on Free-Hand Drawing. Fall, winter and
spring terms, full study. Mr. LAKE.

2. CHIAROSCURO.—Study of chiaroscuro in charcoal,
crayon, ink, pencil, and water color (monochrome) of geomet-
ric solids, still-life, casts of ornament, details of the human face
and animal forms. Working Drawings of Ornament. Winter
and spring terms, full study. Professor FREDERICK; and Mr.
LAKE.

Required: Art and Design 1.
3. ARTISTIC ANATOMY.—Artistic anatomy of the human

figure. Drawing from Rimmer's Art Anatomy and Julien's
fitudes d'Apres l'Antique. Outline drawing from the antique
figure. DuvaVs Artistic Anatomy. Spring term, full study.
Professor FREDERICK.

Required: Art and Design 1, 2.
4. THE ANTIQUE.—Shaded drawings in charcoal or oil

from the antique figure. Sketching from costumed model.
Spring term, full study. Professor FREDERICK.

Required: Art and Design 1, 2, 3.
5. PEW DRAWING.—Work with pen and ink arranged to

suit the needs of students from all departments. Fall term,
full study. Professor FREDERICK and Mr. LAKE.

Required: Art and Design 1.
6. MODELING.—Modeling in clay (a) details of human

face, (b) copy of cast of ornament, (c) ornament from photo-
graph. Casts are made of (a) at least one modeled piece, (b)
arm, hand,or foot from nature, (c) foliage, fruit, or vegetable
from nature. Fall term, full studg. Professor FREDERICK.

Required: Art and Design 1, 2.
7. ADVANCED MODELING.—Modeling: (a) bas relief from

antique figure, (b) anatomical rendering of an antique figure,
(c) bust from the antique, (d) portrait head from nature in the
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round or relief. Casting: («) piece mould, (b) sulphur mould,
(c) gelatine mould. Fall term, full study. Professor FRED-
ERICK.

Required: Art and design 1, 2, 6.
8. OIL PAINTING.—This course of painting in oil color is

designed for beginners, and consists of two parts: (a) study
in monochrome from still-life; (5) group, as a study for com-
position and color. Winter term, full study. Professor
FREDERICK.

Required: Art and Design 1, 2, 3.
9. ADVANCED OIL PAINTING.—This is a continuation of

course 8. It comprises a careful study of the methods followed
in landscape painting. A number of time sketches of still-life
are required. Winter term, full study. Professor FREDERICK.

Required: Art and Design 1, 2, 3, 8.
10. WATER-COLOR PAINTING.—Painting in water-color:

(a) group, as a study for composition and color; (b) sketching
from nature. Spring term, full study. Professor FRED-
ERICK.

Required: Art and Design, 1, 2.
11. THEORY OP COLOR.—In this course the student takes

up the study of color as a means of interior and exterior deco-
ration. Several original problems are required. Winter
term, full study. Professor FREDERICK.

Required: Art and Design 1, 2.
12. RELATION OF DESIGN TO MANUFACTURE.—This is

primarily a course in industrial design arranged for special
students of that subject. Spring term, full study: Professor
FREDERICK.

Required: Art and design 1, 2, 3, 10, 11.
13. ARCHITECTURAL RENDERING. — This course is in-

tended primarily for students of architecture. Perspectives
are rendered in water-colors, and buildings sketched from na-
ture. Frederick's Architectural Rendering in Sepia. Spring
term, full study. Professor FREDERICK.

Required: Art and Design, 1, 2.

ASTRONOMY

1. CELESTIAL MECHANICS.—This course will include a study
in detail of some of the principles and laws of analytical
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mechanics as applied to the solution of astronomical problems.
More specifically, it will consider the following and other
similar subjects : motion of a particle in space under the action
of central forces; determination of paths when the laws of
force are given ; determination of orbits, masses, etc., of the
heavenly bodies. So far as is possible all computations are
based upon data taken by the student. Watson's Theoretical
Astronomy. Winter term, full study. Associate Professor
MYERS.

Required: Theoretical and Applied Mechanics 1.
2. DESCRIPTIVE ASTRONOMY.—For students of the Col-

lege of Engineering. This course comprises the subject mat-
ter of course 1, and, in addition, some of the fundamental
principles of celestial mechanics. Astronomy is here taught
with a view to its utility rather than as a matter of general
information. Students are required to work out problems in
latitude and longitude, to deduce from the principles of me-
chanics formulae for weighing the masses of the heavenly
bodies against one another, to solve problems involving cor-
rections for parallax, refraction, dip of the horizon, and to de-
termine mathematically the distances, dimensions, and orbits
of the bodies of the solar system. When weather permits,
the equatorial telescope is in use by students, and time is spent
in the location and study of the constellations. Frequent
readings are assigned on astronomical subjects of value to be
found in astronomical publications in the library. Though
no attempt is made to teach practical astronomy, which is
taught as a specialty in civil engineering, the practical fea-
tures of descriptive astronomy are kept uppermost in this
course. Young's General Astronomy. /Spring term, full
study. Associate Professor MYERS.

Required: Math. 4; Physics 1, 3; Theoretical and Applied
Mechanics 1.

3. MATHEMATICAL ASTRONOMY.—This course will be a con-
tinuation of the work begun in Celestial Mechanics. Con-
siderable time must be spent in the work of the observatory.
Fuller consideration will be given to these topics: the doctrine
of the sphere; motions of the heavenly bodies; instrumental
adjustments and methods; and various other mathematical
practical features of the subject. The aim will be to
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familiarize the student with the practice and the problems of
the working observatory. Watson's Theoretical Astronomy;
Chauvenets Practical Astronomy; Price's Analytical Me-
chanics. Fall term, 2 hours per week; winter and spring
terms, 3 hours per week. This, vrith Mathematics 16 and 17,
constitutes a full study for each term. Associate Professor
MYERS.

Required: Astronomy 1.
4. DESCRIPTIVE ASTRONOMY.—For students in Colleges of

Agriculture, Science, and Literature and Arts. The aim of
this course is to supply (1) a general knowledge of the facts
of astronomy, (2) a clear conception of the principles under-
lying them, and (3) an understanding of the methods of ar-
riving at these facts. The subjects considered are the doctrine
of the sphere, the heavenly bodies, their nature, dimensions,
characteristics, and the influence they exert upon .one another
by their attractions, radiation, or any other ascertainable cause.
The most important instruments of astronomical research
are explained, and during favorable weather, the sun, moon,
and planets will be studied with the equatorial telescope.
Methods of spectroscopic research are discussed, and, as far as
possible, illustrated. Illustrative charts and lectures are also
occasionally resorted to. Newcomb and Solden's Astronomy,
Advanced Course. Spring term, full study. Associate Pro-
fessor MYERS.

Required: Math. 3.

BACTERIOLOGY
[See Botany 2, p 147.]

BIBLIOGRAPHY AND LIBRARY ECONOMY

A short course of lectures on this subject will be given by
the librarian to such students as elect it. Assistants in the
library will usually be chosen from those who take these
lectures. The time is at the convenience of instructor and
students.

BIOLOGY —GENERAL

GENERAL BiOLOOY.-r~For those who have taken Zofilogy
10 (minor course) or a major course in either botany or zoology
a single term of advanced general biology is arranged and

U.—10


