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Music. 401 South State Street, C.

HARRY SANDS GRINDLEY, B.S., First Assistant in Chemistry.
202 West Columbia Street, C.

HOWARD STIDHAM BRODE, Assistant in Zodlogy.
601 John Street, C.
N\

JAMES McLAREN WHITE, B.S., Assistant in Architecture.
106 West University Avenue, C.
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NON-RESIDENT LECTURERS.

During the year the Board of Trustees authorized a course of
lectures to students in the College of Enginesring. In this course
lectures upon the subjects named hawe been given by the following
eminent specialists.
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W. L. B. JENNEY,
Tall Building Construction.

DAVID L. BARNES,
Recent Locomotive Construction.

WILLIAM SO0OY SMITH,
Tall Building Construction.

J. A. C. WADDELL,
Bridge Design.

GEORGE CUTTER,
Electrical Transmission of Power.

FRANCIS B. BADT,

Commercial Distribution of Power.

DANKMAR ADLER,
Design of Auditoriums.

LIBRARY STALT.

Chicago.

Chicago.

Chicago.

Kansas City, Mo.

Chicago.

Chicago.

Chicago.

ProFEssorR JAMES DOUGLASS CRAWFORD, M.A., Librarian.
308 West Church Street, C.

CLEAVES BENNETT, B.L., Assistant Librarian.
105 West Universily Avenue, C.

CHIEF JANITOR.

A. B. BAKER. Main University Building.
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STATE LABORATORY OF NATURAL HISTORY.

LABORATORY STAFF.

Proressor STEPHEN ALFRED FORBES, PH.D., Director of
State Laboratory and State Entomologist.
1109 Springfield Avenue, U.

Proressor  THOMAS JONATHAN BURRILL, M.A., Pmu.D.,
Botanist. 1107 West Green Street, U.

CHARLES ARTHUR HART, Office Entomologist.
915 West Green Street, U.

JOHN MARTEN, Field Entomologist. 602 West Hill Street, C.
MARY JANE SNYDER, Stenographer. 601 John Street, C.

AGRICULTURAL EXPERIMENT STATION.

STATION STAFF.

ProFEssor GEORGE ESPY MORROW, M.A., Agriculturist.
University Farm, U.

WILLIAM LOW PILLSBURY, M.A., Secretary.
504 West Elm Street, U.
Office, third story of Chemical Building.

Prorrssor THOMAS JONATHAN BURRILIL, Pr.D., Horticult-
urist and Botanist. 1107 West Green Street, U.

EDWARD HOLYOKE FARRINGTON, M.S., Chemist.
201 Randolph Street, C.

ProrEssor STEPHEN ALFRED FORBES, Pu.D., Consulting
Entomologist. 1109 Springfield Avenue, U.

ProrEssorR DONALD McINTOSH, V.S., Consulting Veterinarian.
505 West Church Street, C.
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GEORGE WASHINGTON McCLUER, B.S., Assistant Horticult-
urist. 505 John Street, C.

GEORGE PERKINS CLINTON, B.S., Assistant Botanist.
509 East University Avenue, C.

ELNATHAN KEMPER NELSON, Assistant Chemist.
801 West Green Street, C.

FRANK DUANE GARDNER, B.S., Assistant Agriculturist.
606 East Green Street, C.

NOTICE.

The Bulletins of the Agricultural Experiment Station will be
sent FREE oF CHARGE to any person in the State of I)linois who is
engaged in agricultural pursuits, and who will send his name and
postoffice.

Address:
AGRICULTURAL EXPERIMENT STATION,

CHAMPAIGN, ILL.

GEOGRAPHICAL POSITION OF THE UNIVERSITY.

The Observatory has the following position:
Latitude, 40° 6' 297'.66.
Longitude, west of Washington, 11° 107 37''.5, or 44m. 42.5s.
Elevation above sea level, 720 feet.
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HISTORY.

The University of Illinois had its origin in a movement for the
higher education of the industrial classes, begun in Illinois in 1851,
and resulting in the congressional grant of lands for this purpose,
made to the several states in 1862, and amounting in this state to
480,000 acres. The University was chartered in February, 1867,
and opened to students in March, 1868. In addition to the endow-
sment from the land grant, $100,000 in bonds, 1,000 acres of land,
and the building in which the institution was opened were donated
by Champaign county. The state also has made large appropria-
tions for fitting up and stocking the farms, for library and appara-
tus, and for buildings, including the large main building erected in
1872 and 1873, the mechanical building, the chemical laboratory,
completed in 1878, a commodious military building, finished in 1890,
and a natural science building in course of erection. In 1874 a fine
art gallery was established.

The whole number matriculated as students since the opening is
2,762. The number graduated from the several colleges, including
the class of 1891, is 693. In 1871 the University was opened for
women, on the same terms as to men.

The University has a beautiful and healthful situation on the
high grounds between the cities of Champaign and Urbana, within
the corporate limits of the latter. It is one hundred and twenty-
eight miles south from Chicago, at the junction of the Illinois Cen-
tral, the Cleveland, Cincinnati, Chicago and St. Louis, and the
Wabash railways. The country is a region of Dbeautiful rolling
prairies, with large belts of timber along the streams, and is one of
the richest farming districts of the state.

BUILDINGS AND GROUNDS.

The land occupied by the University and its several depart-
ments embraces about 610 acres, including stock farm, experimental
11
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farm, orchards, forest plantation, arboretum, ornamental grounds,
and military parade grounds.

The main University building, designed wholly for public uses,
occupies three sides of a quadrangle, measuring 214 feet in front
and 122 feet upon the wings. The library wing contains in spacious
halls the museum of natural history, the library, the art gallery,
and the museum of industrial art. The chapel wing contains the
chapel, the physical laboratory and lecture room, and rooms occu-
pied by the departments of architecture, and of art and design. In
the main front are convenient class-rooms, and on the upper floor,
elegant halls for literary societies. The building is warmed by
steam.

The mechanical building is of brick, 126 feet in length, and 88
feet in width. It contains a boiler-room, a machine shop furnished
for practical use with a steam engine and lathes, and other machin-
ery; pattern and finishing shop; testing laboratory; shops for car-
pentry and cabinet work, furnished with wood-working machinery.
The blacksmith shop contains sixteen forges with anvils and tools,
and a cupola for melting iron.

The chemical building contains five well equipped laboratories,
sufficient to accommodate 250 students.

A military building, erected in 1889-90, 100 by 150 feet in one
grand hall, gives ample space for company and battalion maneuvers
and for large audiences upon special occasions. It is also used as a
gymnasium.

There are, in addition, a veterinary hall, a small astronomical
observatory, three dwellings, two large barns, and a greenhouse.

The new natural science building, under contract for $60,000,
will be open for use in September, 1892.

MUSEUMS AND COLLECTIONS.

The museum of zodlogy and geology occupies a hall 61 by 79
feet, with a gallery on three sides, and is completely furnished with
wall, table, and alcove cases. It already contains interesting and
important collections, equaled at few, if any, of the colleges of the
West. They have been specially selected and prepared to illustrate
the courses of study in the school of natural history, and to present
a synoptical view of the zodlogy of the state.

Zoology.—The mounted mammals comprise an unusually large
and instructive collection of the ruminants of our country, includ-
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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, eden-
tates, and monotremes. Fifty species of this class are represented
by eighty specimens.

The collection of mounted birds (about five hundred and fifty
specimens of three hundred species), includes representatives of all
the orders and families of North America, together with a number
of characteristic tropical forms. Many of these specimens are
excellent examples of artistic taxidermy. A series of several hun-
dred unmounted skins is available for the practical study of species.

The set of skeletons contains examples of all the orders of mam-
mals and birds except proboscide, together with typical representa~
tives of the principal groups of reptiles, amphibians, and fishes.

The cold-blooded veitebrates are also represented by a very use-
ful collection of alcoholic specimens, plaster casts, and mounted
skins of the larger species, both terrestrial and marine.

Embryology is illustrated by a set of Ziegler wax models, and
several series of slides, sections, and other preparations.

Conchology is illustrated by several thousand shells belonging to
seventeen hundred species; together with alcoholic specimens of all
classes and orders. The collection of Illimpis shells is fair, but
incomplete.

The entomological cabinet contains about three thonsand species
(principally American), named, labeled, and systematically arranged.

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

Botany.-—The herbarium contains nearly all the species of flow-
ering plants indigenous to .Illinois, including a complete set of
grasses and sedges. The flora of North America is fairly well repre-
sented, and a considerable collection of foreign species has been
made. A collection of fungiincludes a very full set of those most
injurious to other plants, causing rusts, smuts, moulds, etc. A col-
lection of wood specimens from two hundred species of North
American trees well illustrates the varieties of native wood.

Plaster casts represent fruits of many of the leading varieties,
as well as interesting specimens of morphology, showing peculiari-
ties of growth, effects of cross-fertilization, ete.

Geology.—The geological collection comprises many of the larg-
est and most remarkable fossils hitherto discovered in the various



14 UNIVERSITY OF ILLINOIS.

geological formations, illustrating the general progress of life in
the mollusks, fishes, reptiles, and mammals, from the oldest paleo-
zoic time to the present. A fine set of fossils from Germany, and
collections suitably arranged for practical study, from this and
other states, illustrate the different formations. There is a good
collection of foot-prints from the Connecticut river sand-stones.

Lithology.—This collection embraces the principal kinds of
metamorphic and volecanic roeks: examples of stratification in the
limestone and fragmental kinds, with many samples of such rocks
as are found most valuable for building purposes.

Mineralogy.—The specimens of minerals show all the groups,
and all the important and typical species. All the metals are repre-
sented; also many of their most important combinations. Many of
the specimens are finely crystalized; these, with a complete set of
imported models, fully illustrate crystalography.

Agriculture.—A collection of soils from different portions of
Illinois and other states; many varieties of corn, wheat, and other
cereals and seeds ; specimens illustrating the official state inspection
of grains at Chicago, showing the quality of the different grades
recognized ; models of agricultural inventions; models illustrating
modes and materials fogdrains; casts of ancient plows; engravings,
lithographs, and photographs of typical animals of noted breeds.

The farms give good illustrations of farm buaildings, implements,
machinery, modes of culture, and of domestic animals of various
classes.

Physics.—The cabinets of the physical laboratory contain a col-
lection of apparatus from the most .elebrated European and Ameri-
can makers, illustrating the subjects of mechanics, pneumatics,
optics, and electricity.

A series of standard weights and measures from the office of the
Coast and Geodetic Survey of the United States may be consulted
at the physical laboratory.

ART GALLERY.

The University art gallery was the gift of citizens of Cham-
paign and Urbana. It occupies a beautiful hall, 61 by 79 feet, and
the large display of art objects has surprised and delighted all visit-
ors. In sculpture it embraces thirteen full-size casts of celebrated
statues, including the LaocoGn group, the Venus of Milo, etc., forty
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statues of reduced size, and a large number of busts, ancient and
modern, bas reliefs, etc., making over four hundred pieces. It
includes also hundreds of large autotypes, photographs, and fine
engravings, representing many of the great masterpieces of paint-
ing of nearly all the modern schools. Also a gallery of historical
portraits, mostly large French lithographs of peculiar fineness,
copied from the great national portrait galleries of France. The
value of this splendid collection, as a means of education, is shown
in the work of the course of drawing and design of the University.

MUSEUM OF INDUSTRIAL ARTS.

A large room is devoted to a museum of practical art, the
materials for which are constantly accumulating in the various sci-
entific departments. Prominent among the agricultural specimens
here exhibited is an excellent collection of the sub-species and
varieties of Indian corn, including the best of their kinds, a consid-
erable collection of small grains and of grasses, a collection of
fibers in various states of manufacture, and a series of analyses of
grains showing at a glance the elements and proportion of structure.
The museum contains full lines of illustrations of the work of the
shops; models made at the University or purchased abroad; draw-
ings in all departments; Patent Office models, etc., samples of
building materials, natural and artificial; « large collection illus-
trating the forestry of Illinois, Florida, and California; with what-
ever may be secured that will teach or illustrate in this most impor-
tant phase of University work. The elegant exhibit made by the
University at the Centennial and Cotton Exposition at New Orleans,
finds a permanent abode in this apartment.

A notable feature of this collection 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 competitive design for a monument
to be erected in Rome, commemorative of Victor Emanuel, first king
of Italy. The monument 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; but both the first and second were set aside
for political reasons. Mr. Gay’s generous gift occupies the place of
honor in the museum of industrial arts.
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LIBRARY.

The library, selected with reference to the literary and scientific
studies required in the several courses, had March 1, 1892, 21,216
volumes, and important purchases have been made since that date.

The large library hall fitted up as a reading room, is open
throughout the day for study, reading, and consulting authorities.
It is intended that the use of the library shall largely supplement
the class-room instruction in all departments. Constant reference
is made in classes to works contained in the library, and their study
is encouraged or required. The reading room is well provided with
American, English, French, and German papers and periodicals,
embracing some of the most important publications in science and
art.

The State Laboratory of Natural History is rich in the world’s
best literature upon biological sciences, and affords advanced stu-
dents excellent opportunities for work in this line.

The library of the Agricultural Experiment Station has 2,800
volumes, and 1,606 pamphlets. This is also accessible to students.

LABORATORIES.

These essential facilities for modern educational work bhave
been provided at the cost of large sums of money, and of much
care to have them best suited for their various purposes. They are
thoroughly well equipped.

The chemical laboratories occupy a building 75 by 120 feet, four
stories high, including basement and mansard. The basement is
used for storage, and for work in mining and metallurgy; the first
floor has a lecture room, a laboratory for quantitative work, for one
hundred and fifty students, and several subsidiary rooms; the sec-
ond floor, its laboratories for qualitative analysis, private work,
lecture rooms, store room, ete.; and on the uppermost floor is the
laboratory of the Agricultural Experiment Station, and apartments
for photography.

The new natural science building is to be occupied in Septem-
ber, 1892, with the laboratories and lecture rooms for the work and
instruction in botany, zodlogy, physiology, mineralogy, and geology;
it will also contain 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
Jaboratory rooms on each of the main floors—sufficient altogether ta
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accommodate readily two hundred students, besides offering abun-
dant facilities for the private work of the instructors. The labora-
tory work in these departments constitutes a very large part of the
instruction.

The physical laboratory and lecture room are in the main build-
ing, occupying large, well lighted, and well arranged apartments.
Students have ample facilities for experimental work and oppor-
tunity to prosecute it under the guidance of the instructors.

The electrical laboratory, recently fitted up, is also in the main
building. It has five rooms each especially adapted to its distinct
purpose, and equipped for work in experiment and research. The
laboratory has its own power from steam and gas engines.

The testing laboratory, located in the mechanical building, gives
opportunity to students of the college of engineering to make vari-
ous practical experiments and tests, and to prosecute original inves-
tigations in the lines of their specialities.

The mechanical laboratory occupies a large part of both floors
of the mechanical building, and each of its departments is equipped
for practical work by students. There is a large machine shop with
hand and machine tools for all the required operations, a pattern
shop, a blacksmith shop, a foundry, a boiler room, ete.

The laboratory for mining engineers, located in the chemical
building, is equipped upon a large scale for the work in ore dressing,
assaying, metallurgy, and surveying. Students make use of ma-
chinery, furnaces, and instruments as in practical work.

The architectural workshops, in the same building with the
mechanical laboratory, are fully equipped for bench and lathe work,
and are supplied with all essential machine tools. Students become
familiar with the tools and the work of the carpenter and cabinet
maker, as well as with the draughting operations of the architect’s
office.

The farms, fruit, and forestry plan“ations, and gardens offer
abundant illustrations of the work associated with the courses of
instruction in agriculture and horticulture. 'The varied and care-
fully conducted operations of the Agricultural Experiment Station
afford excellent aids to students in these departments. For its spe-
cific purposes there are used about one hundred of the six hundred
and ten acres comprised in the University farms and grounds.

—2



GENERAL LIST OF SUBJECTS.

This list gives all the subjects and the entire number of courses
of instruction offered to students of the University. Fuller infor-
mation will be found under these same headings appropriately dis-
tributed under the different colleges and schools. The number of
hours a week stated is the time required in the class rooms and
laboratories ; when more than five, laboratory practice forms a part,
at least, of the exercise.

PHILOSOPHY—
1. Mental Science. Fall term, 5 hours a week.
2. Introduction to Philosophy. Winter term, 5 hours a week.
3. Logic. Winter term, 5 hours a week.
4. History of Philosophy. Spring term, 5 hours a week.

PEDAGOGY—
1. Educational Psychology. Fall term, 5 hours a week.
. Science of Instruction. Winter term, 5 hours a week.
. Special Methods in Education. Spring term, 5 hours a week.
. School Supervision. Fall term, 5 hours a week.
. History of Education. Winter term, 5 hours a week.
6. Philosophy of Education. Spring term, 5 hours a week.

[S2 VU )

PoriTicar EcoNoyMy—
1. Political Economy. Spring term, 3 hours a week.

HIsTorRY—

1. General History. Fall, winter, and spring terms, 5 hours a
week.

2. History of Civilizaticn. Fall term, 5 hours a week.

3. Constitutional History. Winter and spring terms, 5-hours a
week.

4, Constitutional History. For students who have not had
course 1. Winter term, 5 hours a week.

18
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GREEK—

1. Herodotus. Fall term, 5 hours a week.

2. Xenophon’s Hellenica. Winter term, 5 hours a week.

3. Xenophon’s Memorabilia. Spring term, 5 hours a week.

4. Lysias and Demosthenes. Fall term, 5 hours a week.

5. Plato’s Apology and Selections from Pheaedo. Winter term, 5
hours a week,

6. Aeschylus’s Prometheus Bound and Euripides’ Alcestis.
Spring term, 5 hours a week.

7. Homer's Tliad. Fall term, 5 hours a week.

8. Aristophanes’ Clouds. Winter term, 10 hours a week.

9. Lyric Poets. Spring term, 10 hours a week.

LATIN—
1. Livy and Prose Composition. Fall term, 5 hours a week.
. Cicero de Amicitia. Winter term, 5 hours a week.
. Horace. Spring term, 5 hours a week.
. Tusculan Disputations. Fall term, 5 hours a week.
. Horace's Satires. Wintor term, 5 hours a week.
. Tacitus and Roman Archzology. Spring term, 5 hours a

D Ot o W

7. Quintilian. Fall term, 5 hoars a week.
8. Juvenal's Satires. Winter term, 5 hours a week.
9. Cicero de Officiis. Spring term, 5 hours a week.

FrRENCH—

1. For students in College of Literature. Fall, winter, and
spring terms, 5 hours a week.

2. For students in College of Literature. Fall, winter, and
spring terms, 5 hours a week.

3. For students in College of Literature. Fall, winter, and
spring terms, 5 hours a week.

4. For students in Colleges of Agriculture, Engineering, and
Science. Fall, winter, and spring terms, 5 hours a week.

TrALIAN—
1. Course of one year (given in 1892-3). Fall, winter, and spring
terms, 5 hours a week.

SPANISH—

1. Course of one year (given in 1893-4). Fall, winter, and spring
terms, 5 hours a week.
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GERMAN—

1. For students in College of Literature. Fall, winter, and
spring terms, 5 hours a week.

2. For students in College of Literature. Fall, winter, and
sprifg terms, 5 hours a week.

3. For students in College of Literature. Fall, winter, and
spring terms, 5 hours a week.

4. For students in Colleges of Agriculture, Engineering, and
Science. Fall, winter, and spring terms, 5 hours a week.

EXGLISH LITERATURE —
1. American Authors. Fall term, 5 hours a week.
. British Authors. Winter and spring terms, 5 hours a week.
. English Classics (Prose). Fall term, 5 hours a week.
. English Classics (Verse). Winter term, 5 hours a week.
Shakspere. Spring term, 5 hours a week.
. Old English (Anglo-Saxon). Fall term, 5 hours a week.
. Middle English. Winter term, 5 hours a week.
. Science of Language. Spring term, 5 hours a week.

W TP Y W

RHEHETORIC AND ORATORY—

1. Themes and Elocution, for students in Colleges of Agricul-
ture, Engineering, and Science. Fall, winter, and spring terms, 3
hours a week.

2. Themes and Elocution, for students in College of Literature.
First year, 2 hours a week ; fourth year, 1 hour a week.

3. Elocution and Oratory. Elective course. Fall, winter, and
spring terms, 2 hours a week.

MATHEMATICS—

1. Advanced Algebra, for students in Colleges of Agriculture,
Science, and Literature. Fall term, 5 hours a week.

2. Advanced Algebra, for students in College of Engineering.
Fall term, 5 hours a week.

3. Trigonometry, for students in Colieges of Agriculture, Sci-
ence, and Literature. Winter term, 5 hours a week.

4. Trigonometry, for students in College of Engineering. Win-
ter term, 5 hours a week.

5. Conic Sections. Spring term, 5 hours a week.

6. Analytical Geometry. Spripg term, 5 hours a week.

7. Calculus and Analytical Geometry. Fall, winter, and spring
terms, 5 hours a week.
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DESCRIPTIVE ASTRONOMY-—

1. For students in Colleges of Agriculture, Science, and Litera-
ture. Spring term, 5 hours a week.

2. For stodents in College of Engineering. Spring term, 5
hours a week.
Prysics—

1. Major Course. Fall, winter, and spring terms, 6 hours a
week.

2. Minor Course. Winter term, 5 hours a week.

METEOROLOGY—

1. Atmospheriec Conditions and Movements. One-half of fall
term, ¥ hours a week.

CHEMISTRY—

1. General and Experimental Chemisiry. Fall term, 10 hours a
week.

2. Qualitative Analysis. Winter and spring terms, 15 hours a
week.

3. Quantitative Analysis and Assaying. Fall, winter, spring,
and fall terms, 10 hours a week.

4. Organic Chemistry. Winter and spring terms, 10 hours a
week.

5. Investigations and Thesis. Fall, winter, and spring terms,
10 hours a week.

6. Qualitative Analysis. Fall, winter, and spring terms, 10
hours a week.

7. Advanced Work for Agricultural Students. Fall, winter,
and spring terms, 10 hours a week.

8. Pharmaceutical Chemistry. Fall, winter, spring, and fall
terms, 10 hours a week.

9. Assaying. Winter term, 10 hours a week.

10. Metallurgy. Spring term, 5 hours a week.

Arrangements may be made for special course of advanced
work.

MINERALOGY—
1. General Course. Fall term, 5 hours a week.

GEOLOGY—

1. General and Economic Geology. For students in College of
Science. Winter and spring terms, 5 hours a week; fall term, 10
hours a week.
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2. Special Advanced Work. Winter and spring terms, 10 hours
a week.

3. Engineering Geology. Winter term, 10 hours a week.

4. General Geology. Spring term, 10 hours a week.

BoTrANY—

1. Histology, Morphology, and Physiology. Fall, winter, and
spring terms, 10 hours a week.

2. Bacteriology. Fall term, 10 hours a week.

3. Fungi. Winter term, 10 hours a week.

4. Reproduction. Spring term, 10 hours a week.

5. Investigations and Thesis. inter and spring terms, 10
hours a week.

6. General Botany. Spring term, 7 hours a week.

ZooLoaYy—
1. General Zoblogy for students in College of Science. Fall,
winter, and spring terms, 10 hours a week.

2. Embryology. Fall term, 10 hours a week.

3. Investigations and Thesis. Winter and spring terms, 10
hours a week.

4. Systematic Zodlogy (including Entomology). Fall, winter,
and spring terms, 10 hours a week.

5. General Zoblogy. Winter term, 10 hours a week.

ENTOMOLOGY—
1. General and Economic Entomology. Winter and spring
terms, 10 hours a week.

PHYSIOLOGY—
1. Human Physiology. Fall term, 5 hours a week.

Brorocy—
1. General Advanced Study. Spring term, 10 hours a week.

ANTHROPOLOGY—
1. Origin and Progress of Man. Fall term, 3 hours a week.

AGRICULTURE—
1. Farm Equipment. Fall term, 10 hours a week.
2. Animal Husbandry. Winter term, 5 hours a week.
3. Rural Economy. Winter term, 5 hours a week.
4. History of Agriculture. Half of spring term, 5 hours a

5. Rural Law. Half of spring term, 5 hours a week.
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VETERINARY SCIENCE—

1. Anatomy and Physiology. Fall term, 5 hours a week.

2. Principles and Practice of Veterinary Medicine. Winter and
spring terms, 5 hours a week.

3. Materia Medica. Winter and spring terms, 5 hours a week.

HORTICULTURE—

1. Fruit Culture. Fall term, 5 hours a week.

2. Forestry. Half of winter term, 5 hours a week.

3. Plant Houses and House Plants. Half of winter term, 7
hours a week.

4. Gardens. Spring term, 5 hours a week.

5. Elements of Horticulture. Winter term, 5 hours a week.

ART AND DEsSIGN—

1. For special students of Art and Design. Three years, 20
hours a week.

2. For special students of Design. Fall, winter, and spring
terms, 20 hours a week.

3. For students in Architecture. Two years, 10 hours a week.

4. For students in Agriculture and Natural Science. Fall,
winter, and spring terms, 10 hours a week.

5. For students in Mechanical, Electrical, Civil, and Mining
Engineering, and Chemistry. Fall and winter terms, 10 hours a
week.

6. For students in College of Literature. Three or six terms,
10 hours a week.

7. History of Art. Fall, winter, and spring term}, 1 hour a
week.

GENERAL ENGINEERING DRAWING—

1. Elements of Draughtings Tall term, 10 hours a week.

2. Descriptive Geometry. Half of winter term and the spring
term, 10 hours a week.

3. Lettering. Half of winter term, 10 hours a week.

THEORETICAL AND APPLIED MECHANICS—
1. Analytical Mechanics. Fall term, 5 hours a week.
2. Resistance of Materials. Winter term, 7 hours a week.
3. Hydraulics. Spring term, 7 hours a week.

MECHANICAL ENGINEERING—
1. Shop Practice A. TFall, winter, and spring terms, 10 hours a
week.



24 UNIVERSITY OF ILLINOIS,

2. Mechanical Drawing and Construction. Fall, winter, and
spring terms, 13 hours a week.

3. Mechanism. Fall term, 10 hours a week.

4. (a) Engineering Materials. Winter term, { hours a week.

(b) Steam Engineering. Winter term, 6 hours a week.

5. Mechanics of Machinery. Spring term, 5 hours a week.

6. Heat Engines. Fall term, 5 hours a week.

7. Machine Design. Fall term, 10 hours a week.

8. Hydraulic Engines and Wind Wheels. Winter term, 5 hours
a week.

9. Laboratory Practice. Winter and spring terms, 10 hours a
week.

10. Estimates. Spring term, 5 hours a week.

ELECTRICAL ENGINEERING—
1. Electrical Measurements. Spring term, 10 hours a week.
2. Primary and Secondary Batteries. Fall term, 10 hours a

3. Laboratory Practice. Winter term, 10 hours a week.

4. Electro-Magnetism and Dynamo-Electric Machinery. Winter
term, 10 hours a week.

5. Alternating Currents and Machines. Spring term, 10 hours
a week.

6. Installation of Light and Power Plants. Spring term, 6
hours a week.

7. Photometry. Spring term, 4 hours a week.

Crvi. ENdINEERING—
1. Land Surveying. Fall term, 10 hours a week.
2. Topographical Drawing and Surveying. Winter and spring
terms, with course 3 takes 10 hours a week.
3. Transit Surveying and Leveling. Winter and spring terms,
with course 2 takes 10 hours a week.
4. Railroad Engineering. Fall term, 10 hours a week.
5. Masonry Construction. Fall term, 7 hours a week.
6. Geodesy. Half of fall term, 5 hours a week.
7. Practical Astronomy. Half of fall term, 10 hours a week.
8. Bridges.
(a) Bridge Analysis. Winter term, 5 hours a week.
(b) Bridge Designing. Spring term, 5 hours a week.
9. Tunneling. Spring term, 5 hours a week.
10. Surveying. Spring term, 10 hours a week.
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MUNICIPAL AND SANITARY ENGINEERING—
. Road Engineering. Winter term, 5 hours a week.
Water Supply Engineering. Fall term, 5 hours a week.
. Sewerage. Winter term, 5 hours a week.
. Botany. Half of winter term, 10 hours a week.

5. Bacteriology. Fall term, 10 hours a week.
MiNING ENGINEERING.

1. Mine Attack. Fall term, 5 hours a week.

2. Mine Surveying. Spring term, 5 hours a week.

3. Ore Dressing. Fall term, 10 hours a week.

4. Mine Engineering. Winter and spring terms, 10 hours a week.

N

ARCHITECTURE—

1. Shop Practice B. Fall, winter, and spring terms, 10 hours a
week.

2. General Architectural Construction. Fall and winter terms,
10 hours a week.

3. Sanitary Construction. Spring term, 5 hours a week.

4. Architectural Drawing. Fall and winter terms, 10 hours a
week.

5. History of Architecture. Winter and spring terms, 5 hours
a week.

6. Roofs. Spring term, 10 hours a week.

7. Architectural Perspective. Fall term, 10 hours a week.

8. Superintendence, Estimates, and Specifications. Fall term,
5 hours a week.

9. Advanced Graphics. Fall term, 10 hours a week.

10. Heating and Ventilation. Winter term, 5 hours a week.

11. Architectural Designing. Winter and spring terms, 10 hours
a week.

12. Esthetics of Architecture. Spring term, 10 hours a week.

13. Architectural Course in Artistic Drawing and Modeling. For
second year students. Fall, winter, and spring terms, 10 hours a
week.

14. Architectural Course in Artistic Drawing and Modeling. For
fourth year students. Fall, winter, and spring terms, 10 hours a
week.

MILITARY SCIENCE—

1. Drill Regulation for Infantry. Fall and winter terms, 1 hour
a week.

2. Drill Practice. Two years, 2 hours a week.

3. For Officers of the Battalion. Six terms, 2 hours a week.



ORGANIZATION.

I. THE COLLEGE OF AGRICULTURE:
Course in Agriculture.
Course in Veterinary Science.
Course in Horticulture.
Junior Course in Agriculture.

II. THE COLLEGE OF EXGINEERING:
Course in Mechanical Engineering.
Course in Electrical Engineering.
Course in Civil Engineering.
Course in Municipal and Sanitary Engineering.
Course in Mining Engineering.
Course in Architecture.
Course in Architectural Engineering.

I1I. TeE COLLEGE OF SCIENCE:
School of Chemistry.
School of Natural Science.

IV. Taue COLLEGE OF LITERATURE:
School of English and Moderr Languages.
School of Ancient Languages.
School of Philosophy and Pedagogy.
Additional Schools not distinctly attached to any of the colleges:
School of Military Science.
School of Art and Design.

V. GRADUATE SCHOOL.

Vocal and instrumental music are also taught, but not as parts
of any regular course.

Preparatory Classes.—To meet an urgent demand, the Trustees
have temporarily provided for teaching the preparatory studies
lying between the work of the elementary common schools and that
of the University.
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COURSES.

AGRICULTURE; VETERINARY SCIENCE; HORTICULTURE.

FACULTY.

TroMAS J. BURRILL, PA.D., Acriné REGENT, Botany and Horti-
culture.

GeorGE E. MorRow, M.A., Dean, Agriculture.

StepHEN A. ForBES, PH.D., Zodlogy and Entomology.

CuarrLEs W. RoLrFE, M.S., Geology.

Dokarp McIxtosH, V.S.; Veterinary Science.

ArTaHUR W. PALMER, Sc.D., Chemistry.

SaMUEL W. PARR, M.S., Analytical Chemistry.

MEMBERS OF OTHER FACULTIES GIVING INSTRUCTION
IN THIS COLLEGE.

EDWARD SXYDER, M.A., German.

JameEs D. CrawrorD, M.A., History.

Javes H. BRowxLEE, M.A., Rhetoric and Oratory.
NATHANIEL BUTLER, JR., English Language and Literature.
Frang F. FREDERICE, Industrial Art and Design.

ErsrmmeeE R. Hiris, First Lieut., U.S.A., Military Science.
M. R. Paranis, M.A., French.

SAMUEL W. STrRAaTTON, B.S., Physics.

GEORGE W. MYERS, M.L., Mathematics.

GEORGE W. PARKER, Wood Work.

HowarRDp S. BRODE, Zoodlogy.

OBJECT.

The College of Agriculture aims to give a liberal and practical
education, based largely on the natural and physical sciences, but
supplementing these with a list of technical or professional studies
in which the application of science to the best modern practice of
agriculture is carefully considered. The purpose is to prepare its

1
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students to be intelligent and successful farmers or horticulturists;
teachers of agriculture in schools or eolleges, or through the agri-
cultural press, or to be investigators in the agricultural experiment
stations of the country. It also gives a good foundation in the
study of veterinary science.

Shorter courses are provided for those who already have a good
scientific education, and for those who desire to pursue the techni-
cal studies with special reference to their practical applications.

This college has the advantage of a close connection with the
other colleges of the University, especially with the College of Sci-
ence. The libraries, laboratories, museums, and collections of the
University are a part of its equipment.

METHODS OF INSTRUCTION.

So far as is practicable, the professional studies are taught after
a study of the sciences with which agriculture is most closely
related. They are taught mainly by lectures, with use of text-books
where suitable ones are available. Readings are prescribed in
standard agricultural books and periodicals. Large use is made of
the publications of agricultural experiment stations. Frequent
written or oral discussion by the student of the principles taught is
required. These are also illustrated by observations in the fields,
stables, orchards, gardens, ete., of the University, or in the vicinity.

The constant aim is to aid the student in forming habits of
careful and accurate observation and investigation; to lead him to
seek the reasons for agricultural methods, as well as to learn rules
of practice; to teach him how to use the sources of knowledge con-
cerning agriculture; and to help him to become an intelligent, pro-
gressive citizen and business man.

EQUIPMENT.

The College has, for the illustration of practical agriculture, a
stock farm of 400 acres, provided with a large stock barn fitted up
with stables, pens, yards, etc.; also an experiment farm of 180
acres, furnished with all necessary apparatus to illustrate the prob-'
lems of breeding and feeding. It has specimens of heavy draft,
farm, and roadster horses, and herds of Shorthorn, Hereford, Hol-
stein, and Jersey cattle, and of Poland-China swine.

The Agricultural Experiment Station, established as a depart-
ment of the University, exhibits field experiments in testing the
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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 feeding animals of differ-
ent ages and development upon the various kinds of food. In com-
mon with similar departments in the several agricultural colleges of
the country, it attempts to create positive knowledge towards the
development of an agricultural science. A dairy house fitted with
a creain separator, apparatns for deep and shallow setting of milk,
churns, etc., is used in illustration of dairy processes.

Surveying and drainage are illustrated by field practice, with
instruments, and by models. Agricultural chemistry is pursued, in
connection with laboratory practice, in the analysis of soils, fertil-
izers, foods, etc. The College has fine collections of soils, seeds,
plants, implements, models, and skeletons of domestic animals,
charts, and other apparatus, including a large number of models of
agricultural machinery.

Upon the grounds devoted to the use of the college are: An
apple orchard, containing numerous varieties, and planted in 1869;
also many varieties of pears, cherries, grapes, and small fruits.

A forest tree plantation, embracing the most useful kinds of
timber.

An arboretum, in which all hardy, indigenous, and exotic trees
are planted as fast as they ean be secured, and which now contains
nearly one hundred varieties.

The ornamental grounds which surround the University build-
ings, contain about twenty acres, and are kept in neat and attractive
style. These with all the adjuncts of trees and flowering shrubs,
lawns, beds of flowers, and foliage plants, walks of different mate-
rials and styles of laying out, give illustration to the class room
work in landscape gardening. A greenhouse contains a collection
of plants of ereat value for the classes in fioriculture and landscape
gardening, besides furnishing students with practice in greenhouse
management.

The extensive fruit plantations of the Agricultural Experiment
Station give abundant opportunity for studies and illustrations in
many horticultural lines, and add greatly to the effectiveness of
class room work.

The cabinet contains a series of colored plaster casts of fruits
prepared at the University; models of fruits and flowers by Auzoux,
of Paris; collections of seeds of native and exotic rlants; of speci-
mens of native and foreign woods; of beneficial and injurious



30 UNIVERSITY OF ILLINOIS.

insects, and specimens showing their work ; numerous dry and alco-
holic specimens and preparations; maps, charts, diagrams, draw-
ings, etc.

The College has a supply of compound microscopes and appara-
tus, and stu-dents have opportunity to learn their use, and to maké
practical investigations with them. The herbarium is rich in speci-
mens of useful and noxious plants, including many of the fungous
parasites which cause disease to cultivated crops.

COURSES OF INSTRUCTION.
AGRICULTURE.

1. Farm Equipment.—QCareful consideration is given to the planning
and methods of construction of farm buildings: to the division
of the farm into fields; to a comparison of different methods of
fencing, with methods of construction and care of each; to lay-
ing out, constructing, and maintaining roads. Especial atten-
tion is given to the improvement of the farm by drainage, the
reasons for drainage, laying out drains, methods of leveling,
estimating size of tile, and depth of drains best adapted for
different situations being fully explained. Field practice
accompanies the class room work. The selection, use, and care
of farm implements and machinery receive full consideration.
Lcctures and Reference Reading. Fall term, 10 hours a week.
Professor MORROW.

2. Animal Husbandry.—The leading principles of breeding and the
practical methods of feeding and managing farm animals,
horses, cattle, sheep, and swine, are discussed. The purpose
served by food, and the best methods of feeding for the eco-
nomical production of meat, dairy products, wool, etc., are
explained with free use of the records of practice by successful
breeders and feeders in this and other <ountries. The history,
characteristics, and adaptations of all important breeds of farm
animals are studied. Students are given the opportunity of
carefully studying animals and judging them with reference to
breed characteristics and their adaptations to different uses.
Practice is given in study of pedigrees. Lectures and Reference
Reading. Winter term, 5 hours a week. Professor MORROW.
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Rural Economy.—The relation of agriculture to other industries ;
the advantages and disadvantages of different systems, as stock
rearing, dairying, grain farming; of specialties and general
farming, and the circumstances which make each desirable, are
discussed. The culture of farm crops, cereals, roots, grasses,
ete , including choice of varieties, preparation and cultivation
of the soil, harvesting and utilization of each, receives as full
attention as time permits. Lectures and Reference Reading.
Winter term, 5 hours a week. Professor MoRrow.

History of Agriculture.—The development of agriculture, espe-
cially in comparatively recent times and in our own country, is
studied with particular reference to the effects of climate, differ-
ent phases of civilization and of legislation in advancing or
retarding it. The history and characteristics of agricultural
organizatious of various classes are considered, and a survey is
taken of agricultural literature. Lectures and Reference Read -
ing. Half of spring term, 5 hours a week. Professor MORROW.

5. Rural Law.—The objec’ of this study is to enable the student to
familiarize himself with some fundamental principles of law
and with the special laws which most directly affect the farmer.
Tenure of real estate; laws relating to roads, fences, drainage,
ete., as well as the most important parts of commercial law are
considered. Lectures and Reference Reading. Half of spring
term, 5 hours a week. Professor MORROW.

VETERINARY SCIENCE.

1. Anatomy and Physiology.—The anatomy and physiology of the
domestic animals constitute the subjects of instruction for a
term. The instruction is given by lectures aided by demonstra-
tions with use of skeletons and models illustrating the details of
structure and formation of parts. This is supplemented by the
study of text-books. Strangeway’s Veterinary Anatomy,; Smith’ s
Physiology f the Domestic Animals. Fall term, 5 hours a week.
Professor McINTOSH.

2. Principles and Practice of Veterinary Medicine.—This subject
comprises veterinary medicine, surgery, and hygiene, and is
taught by lectures and text-books, and illustrated by specimens
of morbid anatomy, with observations and practice at the
clinics. The latter are held at the veterinary infirmary where
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a large number of animals are treated or operated upon once
each week. Dissections and post mortems are made. Williams’s
Practice of Veterinary Medicine and Surgery; Courtney’s Practice
of Veterinary Medicine and Surgery. Winter and spring terms,
5 hours a week. Professor McINTOSH.

3. Materia Medica.—The substances and agents used for the pre-
vention or cure of disease and for the preservation of health are
studied in this course. The instruction is given by lectures and
text-books. In the illustrative collections are specimens of all
the drugs used. Dun’s Veterinary Materia Medica; Wood’s
Human Materia Medica. Winter and spring terms, 5 hours a
week. Professor MCINTOSH.

HORTICULTURE.

1. Fruit Culture.—Orchards, vineyards, small fruit plantations and
their products, constitute the main subjects of this term’s work.
Lectures are given upon propogating, planting, and cultivating
trees and vines; upon identifying, classifying, and preserving
fruits, and npon diseases and remedies. Studies are made upon
illustrative material in the laboratory, and visits to the orchards
and plantations form a part of the instruction. Fall term, 6
hours a week. Professor BURRILL.

2. Forestry.—This course embraces a stud¥ of forest trees and their
uses, their natural distribution, and their artificial production.
The relations of forests and climate are studied, and the general
topics of forestry legislation and economy are discussed. Lect-
ures. Half of winter term, 5 hours a week. Professor BURRILL.

3. Plant Houses and House Plants.—This study includes gardening
and landscape architecture; the methods of construction, heat-
ing, and ventilation, and general management of greenhouses,
and the study of the kinds, propagation, growth, and care of
flowering plants. Kach student has practice in propagating by
cuttings and otherwise, in potting aund shifting, and in care of
plants requiring various treatment. Insects and diseases, with
the remedies, are thoroughly treated, and the means of secur-
ing vigor of growth and abundance of flowers are studied and
illustrated by practice. Henderson’s Practical Floriculture.
One-half of winter term, 7 hours a week. Professor BURRILL.
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4. Gardens.—Kitchen and market gardens are made the first sub-
jects of study, after which ornamental and landscape gardening
occupies the time. Henderson’s Gardening for Profit; Long’s
Ornamenial Gardening. Spring term, 5 hours a week. Pro-
fessor BURRILL.

5. Elements of Horticulture.—This is a minor course, intended for
students who take but one term of hsrticultural work. The
following topics are discussed: Orchard sites; the age of trees
to plant; the season to plant; how to plant; what to plant; the
management of the soil; pruning and care of trees; gathering
and preserving fruit; diseases and injuries; the nursery; orna-
mental trees and shrubs; flower gardens; vegetable gardens,
including propagating beds and houses; the vineyard and small
fruits, and timber tree plantation. Students have instruction
and practice in grafting, budding, propagation by cuttings, etc.
Lectures. Winter term, 6 hours a week. Professor BURRILL.

The following subjects, offered to students in the College of
Agriculture, are described elsewhere, as noted.

In College of Engineering—
Mathematics, 1, 3, 5; Physics, 1, or 2; Shop Practice, 1;
Mineralogy, 1.

In College of Science—
Chemistry, 1, or 1, 6, 7; Botany, 1, 2, 3, 4 or 6; Zodlogy,
1, or 5; Entomology, 1; Physiology, 1; Geology, 1, or 5;
General Biology, 1.

In College of Literature—
History, 3; Political Economy, 1; Philosophy, 1; Pedagogy,
2, or 5, or 2 and 3, or 5 and 6; Themes and Elocution, 1; Ger-
man, 1 and 2, or 4; French, 1 and 2, or 4.

In School of Military Science—
Military Science, 1, 2.

CLASSIFICATION OF STUDIES.

For the degree of Bachelor of Science in the College of Agri-
cultore 40 credits are required, each given for the satisfactory
completion of the study of a required or elective subject for one
term, five exercises a week. Of these credits 24 must be obtained
by pursuing the required studies each for the minimum time named

—3
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below. The other 17 credits may be obtained by pursuing further
required studies, or by the prosecution of elective studies.

Students who have completed a four years’ course of study in
the College of Science may take the professional agricultural studies
in one year; and those who have followed a course for two years
may take the professional studies, and other scientific or general
studies in the last two years of their course.

Students especially interested in animal husbandry or veterin-
ary science may omit some of the horticultural studies; and those
preparing for horticultural work may omit veterinary specialties.

REQUIRED STUDIES. ELECTIVE STUDIES.
Agriculture—3 to 4 terms. Bacteriology-—1 term.
Horticulture—1 to 3 terms. Entomology—2 terms.
Veterinary Science—1 to 4 terms. General Biology—1 term.
Thesis—1 to 2 terms. Geology—1 to 2 t«rms.
Botany—1 to 6 terms. Mineralogy—1 term.
Chemistry—3 to 6 terms. Physiology—1 term.
Physics—1 to 3 terms. Zoblogy—1 to 3 terms.
Mathematics—2 to 3 terms. Meteorologiy—}g term.
French—3 or 6 terms. Anthropology—24 term.
German—3 or 6 terms Mental Science—1 term.
Themes and Elocution—2 terms. Pedagogy—1 to 2 terms.
Military—=2 terms. Drawing—1 to 3 terms.
Political Economy—1 term. French—3 terms.

German—3 terms.
Constitutional History—-1 term.
Shop Practice—1 term.

SUGGESTED COURSES OF STUDY IN AGRICULTURE.

For the guidance of students in the selection of studies the fo.-
lowing courses are offered. The first year’s work, at least, should
be taken as laid downin one of these courses, after which free selec-
tion may be made within the limits of the prescribed lists of
required and elective subjects. Close correspondence exists for the
first two years between these courses and those of the College of
Science. The special professional subjects occur in the third and
fourth years, or in the fourth alone.

Course 1 is arranged with nearly equal amounts of time given to
each of the sciences, and is adapted to students who do not wish to
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specialize in any one of these subjects. Courses 2 and 3 may be
chosen by those who desire to give more attention to chemistry;
course 4 by those who wish to make botanical studies a specialty;
and course 5 by those who take a year’s work in horticulture.
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COURSE 1.
FIRST YEAR.

. Chemistry; Mathematics; Physiology; Military.
. Chemistry ; Mathematics; Drawing; Military.
. Chemistry; Astronomy; Drawing; Military.

SECOND YEAR.

. Botany: Physics; French; Military.
. Botany; Physics; French; Military.
. Botany; Physics; French; Military.

THIRD YEAR.

. Zobdlogy; Mineralogy; German; Themes and Elocution.
. Entomology ; Geology; German; Themes and Elocution.
. Entomology; Geology; German; Themes and Elocution.

FOURTH YEAR.

. Farm Equipment; Horticulture; Mental Science; Thesis.
. Rural Economy; Veterinary Science; Animal Husbandry.
. History of Agriculture and Rural Law; Veterinary Science;

Political Economy.

COURSE 2.

FIRST YEAR.

. Chemistry; Mathematics; French; Military.
. Chemistry; Mathematics; French; Military.
. Chemistry; Mathematies; French; Military.

SECOND YEAR.

. Chemistry ; Physiology: German; Military.
. Chemistry ; Zodlogy; German ; Military.
. Chemistry ; Botany; German ; Military.

THIRD YEAR.

. Physics; German; Veterinary Science; Themes and Elocution.
. Physics; German; Veterinary Science; Themes and Elocution.
. Physies; Geology; Veterinary Science; Themes and Elocution.
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FOURTH YEAR.

. Farm Equipment; Mental Science ; Horticulture ; Thesis.
. Rural Economy; Animal Husbandry ; Constitutional History.
. History of Agriculture and Rural Law; Vegetable Physiology ;

Political Economy.

COURSE 3.

FIRST YEAR.

. Chemistry ; Mathematics; French; Military.
. Chemistry ; Mathematics; French; Military.
. Chemistry ; Mathematics; French; Military.

SECOND YEAR.

. Chemistry ; Physics; German ; Military.
. Chemistry; Physics; German; Military.
. Chemistry; Physics; German ; Military.

THIRD YEAR.

. Chemistry ; Botany; Physiology; Themes and Elocution.
. Chemistry ; Botany; Zodlogy; Themes and Elocution.
. Chemistry ; Botany; Geology; Themes and Elocution.

FOURTH YEAR.

. Farm Equipment; Horticulture ; Mental Science ; Thesis.
. Rural Economy ; Veterinary Science ; Animal Husbandry.
. History of Agriculture and Rural Law; Veterinary Science;

Political Economy.

COURSE 4.
FIRST YEAR.

. Chemistry ; Mathematics; French; Military.
. Chemistry; Mathematics; French; Military.
. Chemistry; Mathematics; French; Military.

SECOND YEAR.

. Botany; Physics; German; Military.
. Botany; Physics; German ; Military.
. Botany; Physics; German ; Military.

THIRD YEAR.

. Bacteriology ; Zodlogy; Veterinary Science ; Themes and Elocu-

tion.

. Fungi; Zobdlogy; Veterinary Science; Themes and Elocution.
. Plant Reproduction; Zoology; Veterinary Science; Themes and

Elocution.
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FOURTH YEAR.

1. Farm Equipment; Horticulture; Mental Science ; Thesis.
2. Rural Economy ; Entomology ; Animal Husbandry.
3. History of Agriculture and Rural Law; Entomology; Political
Economy.
COURSE 5.
FIRST YEAR.
1. Chemistry; Mathematics; French; Military.
2. Chemistry ; Mathematics ; French ; Military.
3. Chemistry; Mathematics; French; Military.
SECOND YEAR.
1. Botany; Physics; German ; Military.
2. Botany; Physics; German ; Military.
3. Botany; Physics; German ; Military.
THIRD YEAR.
1. Bacteriology ; Zodlogy; Physiology; Themes and Elocution.
2. Fungi; Zodlogy; Entomology; Theme and Elocution.
3. Plant Reproduction ; Zoblogy; Entomology; Themes and Elocu-
tion.
FOURTH YEAR.
1. Fruit Culture; Farm Equipment; Mental Science.
2. Forestry and Plant Houses; Rural Economy; Constitutional His-
tory.
3. Gardens; History of Agriculture and Rural Law; Political
Economy.

JUNIOR COURSE IN AGRICULTURE.

A two years’ course has been arranged for those who desire
some knowledge of the physical and natural sciences as well as the
professional agricultural studies. For admission to this eourse stu-
dents should not be less than eighteen years of age, and should have
at least a good common school education.

Students of sufficient age and attainments may take the pro-
fessional studies of this course in one year. Horticultural studies
may be substituted for veterinary science if desired.

Young farmers, or others, who can give but a few months to
school preparation, will be admitted in the winter term without
special examination, to the lectures and class exercises on farm
crops, farm animals, and the more important diseases of animals.
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The two years’ course ig arranged as follows :

JUNIOR COURSE IN AGRICULTURE.
FIRST YEAR.

. Chemistry; Natural Philosophy; Physiology and Algebra.
. Chemistry ; Zotlogy; English, or Free Hand Drawing.
. Chemistry ; Botany; English, or Free Hand Drawing.

WD

SECOXND YEAR.

=

. Farm Equipment and Management: Horticulture; Botany.

2. Animal Husbandry; Veterinary Science; Rural Economy, or
Entomology.

3. History of Agriculture and Rural Law; Veterinary Science;

Vegetable Physiology, or Entomology.
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COURSES.

MECHANICAL  ENGINEERING ; ELECTRICAL ENGINEERING; CIVIL
ENGINEERING; MUNICIPAL AND SANITARY ENGINEERING; MINING
ENGINEERING ; ARCHITECTURE ; ARCHITECTURAL ENGINEERING.

FACULTY.

TaoMAS J. BURRILL, PH.D., AcTING REGENT, Botany.

N. CrirroRD RickeRr, M.Arch., Dean, Architecture.

SamMueL W. SEHATTUCK, C.E., Mathematics.

IrA O. Baxer, C.E., Civil Engineering.

ArTHUR N. TALBOT, C.E., Municipal Engineering and Mechanics.
FraNk F. FreDpErRICK, Industrial Art and Design.

SAMUEL W. STRATTON, B.S., Electrical Engineering and Physics.
WALTER J. Barpwin, B.S., Mining Engineering.

CHARLES W. SCRIBNER, A. B., M.E., Mechanical Engineering.
GEorRGE W. MyrRrs, M.L., Mathematics.

GeEorRGE W. PARKER, Wood Work.

Rurus AxDERsoN, M.E., Iron Work.

James M. WHITE, B.S., Architecture.

Epwarp S. KEENE, B.S., Mechanical Engineering.

JorN H. PoweLL, B.S., General Engineering Drawing.

GLEN M. Hosss, Physical Laboratory.

MEMBERS OF OTHER FACULTIES GIVING INSTRUCTION
IN THIS COLLEGE.

EpwarD SNYDER, M.A., German.
James D. CRAWFORD, M.A., History.
James H. BRowNLEE, M.A., Rhetoric and Oratory.
CeARLES W. RoLFE, M.S., Geology.
NATHANIEL BUTLER, JR., M.A., English Literature.
ARTHUR W. PALMER, Sc.D., Chemistry.
EvBrIDGE R. HirLs, First Lieut., U.S.A., Military Science.
SAMUEL W. PARR, M.S., Chemistry.
M. R. Parapis, M.A., French.
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GENERAL OBJECT OF THE COLLEGE.

The purpose of the College of Engineering is thoroughly to edu-
cate and prepare engineers and architects for their future profes-
sional courses. Its aim must therefore be two-fold—general and
technical. A considerable proportion of the course of study must
be devoted to general and literary work, since a graduate is expected
now to arrange his ideas in clear order, and to write or speak effect-
ively, whenever it becomes necessary. Professional success fre-
quently depends upon this power far more than is commonly sup-
posed.

Moreover there is an ever-increasing fund of general and sci-
entific knowledge with which any educated man is expected to be
conversant, if he desires to retain the esteem of his associates and
clients. Much of the most valuable material is yet locked up in for-
eign languages, and their keys must be acquired by patient study
and practice. Scarcely a single science is not at some time useful
to the professional man, and some of them, like mathematics or
physics, are so intimately interwoven with the different branches of
technical knowledge, as to be practically indispensable, and so
require a more thorough mastery than is necessary to the literary
man. It might appear that this general training would alone be
sufficient 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 the acquiring of a professional capi-
tal, or stock of information and knowledge of details, which is
almost limitless in its demands and possibilities.

The methods employed for embodying new ideas in drawings,
intelligible to other professional men and to mechanics, must like-
wise be acquired.

A knowledge of the latest results of scientific experiments is
likewise essential, requiring wide reading by some one, either stu-
dent or professor. 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 crystallized in text-books, but must be drawn from the
mental stores of the teacher.

GENERAL METHODS OF INSTRUCTION.

Whenever suitable text books can be found they are employed,
because saving much time in acquiring facts and data, and because
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such books become doubly valuable for later reference when
enriched by notes and additions., But to arouse and awaken the
enthusiasm of the student, occasional or stated lectures are neces-
sary, and these are fully illustrated by sketches, diagrams, drawings,
and photographs of executed work. They are frequently used in
the advanced classes, partly because the deficiency of text books
is there most apparent. Additional courses of extended reading are
marked out by references to the University library, so that each stu-
dent may enjoy the greatest possible benefit from the course of
instruction. In all courses of study offered by the College, drawing
in its manifold forms and uses, is made of especial importance both
in its use and its modes of execution.

TESTING LABORATORY.

The testing laboratory has a Riehle testing machine of 100,000
pounds capacity, a smaller apparatus for testing beams, a Riehle
cement testing machine, a stone grinding machine, a rattler, for
abrasion tests of stone and brick, with apparatus for making all
necessary measurements and cbservations, molds, and standard
sieves for cement, ete. "~ The laboratory is fitted up as a working
laboratory where students may acquire such practice in experi-
mental work as engineers are called upon to perform, as well for the
purpose of illustrating principles as for use in original investigation.
The ordinary work includes testing metals, wooden beams, cement
briguettes, and stone and brick.

The hydraulic laboratory includes elevated tank and stand-pipe,
steam pumps for giving high pressure, tanks for measuring flow of
water, pressure gauges, meters, water motor, turbine, and other
apparatus for experiments with orifices, weirs, etc. The experi-
ments are made in connection with the regular class instruction.

COMPUTING APPARATUS.

A collection of machines and apparatus for abbreviating compu-
tations and especially for use in the calculation of tables, includes
the following instruments:

A Thomas’s 10-place arithmometer, giving products of numbers
to 20 places. This is the largest size manufactured, imported espe-
cially for the University, and is probably as convenient and accu-
rate as any computing machine yet invented. It performs addition,
subtraction, multiplication, and division, and is particularly useful
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in calculating or verifying numerical tables. Two Thacher’s com-
puting scales, for performing multiplication, division, squaring, and
extraction of square root. This instrument is sufficiently accurate
for almost all purposes, and can be used more rapidly than the last.
An Amsler’s polar planimeter for measuring the area of figures of
any form, and principally employed in graphic statics, or by me-
chanical engineers for measuring indicator diagrams. A Webb’s
adder for performing addition only.

COURSES OF INSTRUCTION.
MATHEMATICS.

The instruction offered in pure mathematics constitutes two dis-
tinct lines of study differing in extent, partially in subject matter,
and in the method of presentation. The first is for students in the
Colleges of Agriculture, Science, and Literature, and occupies one
year, beginning in the fall. It has for its object to promote habits
of mental concentration and continuity of thought, to develop the
capacity, to form and combine abstract conceptions, and to cultivate
the deductive reason. The second is primarily offered to students
in the College of Engineering and occupies two years, also begin-
ning in the fall. In additivn to the educational object just given,
the purpose is to enable the student to meet the requirements of his
engineering studies. The greater part of the time is necessarily
taken up with the theory and its applications to geometrical magni-
tudes.

The first line of study includes the courses numbered 1, 3, and
5; the second, courses 2, 4, 6, and 7.

1. Advanced Algebra.—For students in the Colleges of Agriculture,
Science, and Literature., Functions and their notation; series
and the theories of limits ; imaginary quantities ; general theory
of equations. Topical reviews of all preceding algebraic pro-
cesses. Wells’s University Algebra. Fall term, 5 hours a week.
Professor MYERS.

2. Advanced Algebra.—For students in the College of Engineering.
Principles of small practical value are subordinated to those of
higher utility. Accuracy and dispateh in the use of principles
are continually emphasized. A topical review of principles of
elementary algebra is made from time to time. This review is
sometimes made by requiring students to solve practical prob-
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lems illustrative of principles not well understood. Some of the
most important subjects in which instruction is given are func-
tions and their notation ; the progressions; theory of numbers;
permutations and combinations; probabilities; convergency
-and divergency of series; summation of series; undetermined
coefficients ; doctrine of limits; logarithms and general theory
of equations. Newcomb’s College Algebra. Fall term, 5 hours o
week. Professor MYERS.

3. Trigonometry.—For students in the Colleges of Agriculture, Sci-
ence, and Literature. Trigonometry, plane aud spherical; fun-
damental relations between the trigonometrical functions of an
angle or arc; relations between the functions of different angles
or arcs; construction and use of tables; solution of triangles;
angles as functions of sides, and sides as functions of angles;
applications. Wells’s Trigonometry. Winter term, 5 hours a
week. Professor MYERS.

Required: Math., 1.

4. Trigonometry.—For students in College of Engineering. The
ratio system is studied chiefly, but the necessary connection
between it and the line system is carefully proved and illus-
trated. Students are frequently required to demonstrate the
same proposition, using first the line values, then the ratio
values of the functions. The subjects taught are the circular
measurement of angles, general formule of plane and spherical
trigonometry, relations between functions of multiples of 90°
plus or minus and angle, solution of right and oblique plane tri-
angles, of spherical right and oblique triangles, Napier’s rules
and analogies, and practical applications of principles to the
solutions of astronomical problems. Teaching is in part by
text book, and in part by assigning principles to be demon-
strated and problems to be solved outside of the text book.
Wells’s Essentials of Trigonometry. Winter term, 5 hours a
week. Professor MYERS.

Required: Math., 2.

5. Conic Sections (geometrical method).—Definitions and general
properties of the ellipse, hyperbola, and parabola; curvature of
the conic sections; elements of analytical geometry. Proper-
ties and relations of the point and right line in a plane; of the
conic sections. Coffin’s Sections and Analytical Geometry.
Spring term, 5 hours a week. Professor MYERS.

Required: Math., 1, 3.
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6. Analvtical Geometry.-——The aim is to acquaint the student with
analytical methods of investigation, and to familiarize him with
some of the most recent developmentsin synthetic geometry ; to
make him more skillful in the use of algebraic processes, espe-
cially as a means of demonstrating geometric properties of loci.
Subjects considered are the elementary theory of the point and
right line in a plane; use of abbreviated notation; elementary
theory of the conic sections, their equations and properties
developed analytically; poles and polars; synthetic geometry of
the circle, and the discussion of the general equation of the
second degree. Written work in plotting and discussing loci
from their equations is required from time to time. Newcomb’s
Analytic Geometry. Spring term, 5 hours a tweek. Professor
MYERS.

Required: Math., 2, 4.

7. Differential Calculus.—Rules for the differentiation of functions
of a single variable; successive differentiation ; development of
functions ; maxima and minima of functions of asingle variable;
differentials of an arc, plane area, surface and volume of revo-
lution; elementary discussion of higher plane curves; the
spirals, logarithmic curve, trochoid, ete.; algebraic curves.

Integral Calculus. Integration of elementary formsand rational
fractions; rectification of plane curves; guadrature of plane
areas and surfaces of revolution; cubature of solids of revolu-
tion.

Advanced Analytical Geometry. Loci in :pace ; in point, right
line, plane and surfaces of the second order.

Advanced Calculus. Development of the second state of func-
tions of any number of variables; differential equations;
maxima and minima of functions of two or more variables; con-
struction and discussion of curves and surfaces; integration of
irrational and transcendental differentials and of differential
equations of the higher orders and degree; applications; ele-
ments of elliptic integrals. Byerly’s Differential Calculus ;
Byerly’s Integral Calewlus; Newcomb's Analytic Geometry.
Fall, winter, and spring terms, 5 hours a week. Professor SHAT-
TUCKE.

Required: Math., 2, 4, 5, 6.
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THEORETICAL AND APPLIED MECHANICS.

1. Analytical Mechanics.—The mechanics of engineering rather
than that of astronomy and physics is here considered, with a
view to the future needs of the student of engineering. In
addition to fixing the fundamental concepts and demonstrating
the general principles of equilibrium and motion, app]ica,tioﬁ of
principles and methodsis made to numerous and varied engineer-
ing problems in such « way that the student must discriminate
in the use of data and in the statement of conditions, and so
obtain a working knowledge 6f the subject. The methods of
the calculus are used whenever preferable. As mathematical
processes and forms express most readily and quickly the rules
and methods of work, the training in this direction is impor-
tant. This subject requires a thorough working knowledge of
the mathematics preceding it in the course.

Outline of the subject: Nature and measure of force; composi-
tion and resolution of forces; moments; conditions of equilib-
rium; resultant of systems; of forces; center of gravity;
moment of inertia; rectilinear and curvilinear motion, and the
relation between such motion and the constraining and accele-
rating forces; dynamics of a rigid body; momentum and
impact; work, energy, and power; mechanical advantage;
friction. Bowser’'s Analytical Mechanics. Fall term, 5 hours a
week. Professor TALBOT.

Required: Math., 2, 4, 5, 6, 7.

2. Resistance of Materials.—In the treatment of this subject it is
the aim to give the student a thorough training in the elemen-
tary principles of the mechanics of materials, to follow with
such experiments and investigations in the testing laboratory as
tend to verify the experimental laws, and to add such problems
in ordinary engineering practice as will train the student in the
use of his knowledge.

Outline of the subject: Elasticity of materials; stresses and
strains; experimental laws; working strength for different
materials; resistance of pipes and riveted joints; bending and
resisting moment, shear and elastic curve of cantilever, simple,
restrained, and continuous beams; column formulas; torsion,
and shafts; maximum internal stresses in beams; fatigue of
metals; working strength for repeated stresses; resilience;
reliability of the common theory of flexure as shown by actual
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experiment; design and strength of rolled and built beams and
columns; specifications for materials and methods of testing.
Merriman’s Mechanics of Materials. Winter term, 7 hours a
week. Professor TALBOT.

Required: Math., 2, 4, 6, 7; Mechanics, 1.

3. Hydraulics.—In hydraulics the instruction is by text book and

laboratory work.

The subject covers the following: Weight and pressure of
water ; head ; center of pressure, velocity and discharge through
orifices, weirs, tubes, pipes, conduits, canals, and rivers; mea-
surement of pressure, velocity, and discharge; water power.
Merriman’s Hydraulics. Spring term, 7 hours a week. Professor

TALBOT.

Required: Math., 2, 4, 6, 7; Mechanics, 1, 2.

GENERAL ENGINEERING DRAWING.

1. Elements of Draughting.—This term’s work is designed as a gen-

eral preparation for draughting in all branches. Its aim is
first, to teach the accurate and intelligent use of instruments
and materials; and second, to start the student upon his work
with those neat and orderly habits that are invaluable to the
competent draughtsman.

The instruction is given by text books, lectures, and reference
to books in the University library. The problems are arranged
so as to be of the most practical benefit to the student and,
instead of being copies of similar problems, are designed to
throw him upon his own ingenuity in applying his knowledge of
principles learned. 'This work includes geometrical construc-
tions; orthographic, isometric, and cabinet projections of
objects from models or given data; sections, drawings finished
in line shading and water colors; in all about thirty plates.
Faunce’'s Mechanical Drawing ; Lectures and Blue Print. Fall
term, 10 hours a week. Mr. POWELL.

2. Descriptive Geometry.—The first term’s work in this study

includes problems on the point, line, and plane, some of the
simpler geometrical solids, and shades and shadows. The second
terms’s work takes up plane, single-curved, double-curved, and
warped surfaces; the generation and development of the same;
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sections, and intersections. The application of principles and

methods in numerous and varied practical problems is a large

part of the work in each term, comprising in all the drawing of

about thirty-five plates. Woolf’s Descriptive Geometry. Half of

winter term and the spring term, 10 hours a week.  Mr. POWELL.
Required: General Engineering Drawing, 1.

3. Lettering.—Plain and ornamental alphabets; round and stump
writing ; titles and title pages. Half of winter term, 10 hours ¢
week. Mr. POWELL.

Required: General Engineering Drawing, 1.

PHYSICS.

The department of physics has for its quarters a large lecture
room provided with conveniences for lecture illustrations, such as
projecting lantern, switch board, resistances, motors, ete.; also a
laboratory for experimental work, a photometry room, and a photo-
graphic dark room.

The equipment consists of a line of apparatus selected from the
best makers with especial reference to lecture illustrations and
quantative laboratory work. Large additions have lately been made
to the apparatus in this department. The equipment of the elec-
trical laboratory adds greatly to the facilities for the treatment of
electricity in the general physics.

®

1. Major Course.—This course is provided for the students in the
College of Engineering and is required of them; it is also open
to others wishing a more complete course in physics than
course 2.

(a) Elementary Mechanics and Sound. The mechanics is
made introductory to the study of general physics. The centi-
metre-gramme-second system is introduced and methods of accu-
rate measurement discussed. Sound is taken up and thoroughly
treated as an introduction to the study of wave motions in heat,
light, and electricity.

(b) Heat and Light. The theory of heat is studied and special
attention is paid to the various heat measurements and measur-
ing apparatus, including calorimetry.

In light the ordinary phenomena are considered and explained
according to the wave theory. The action of lenses and their
various combinations in the different optical instruments are
discussed.
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(¢) Electricity and Magnetism. Static electricity is first
taken up and especial attention is paid to the theory of poten-
tial, the character of the electrical discharge, and the theory of
instruments used in static electrical measurements. Current
electricity and magnetism follow, in which the laws governing
the flow of electricity, the effects of the current, and its meas-
urement are fully considered. @The more important applica-
tions of current electricity are studied and the idea of the
magnetic circuit introduced with magnetism.

(d) Laboratory Exercises in Precision of Measurement are de-
signed to acquaint the student with the various forms of accu-
rate measuring apparatus and their use, including the vernier,
micrometer, comparator, the physical balances, etc. The data
taken in the laboratory are afterward to be written up and pre-
sented at the end of the term in the form of an illustrated note
book.

Experiments in heat are given, including the determination
of coefficients of expansion, latent and specific heats, the testing
of mercurial and air thermometers, etc. Experiments in light
include the simple photometric measurements, the determina-
tion of indices of refraction, and constants of lenses and mir-
rors.

Practice in electricity and magnetism consists of the elemen-
tary electrical measurements, and is designed to impress the
student with the principles taken up in course 5. Ttis prepara-
tory to the laboratory practice in electrical engineering.
Ganot's Physics. Fall, winter, and spring terms, 6 hours a week.
Professor STRATTOX.

Required: Math.. 3, or 4.

2. Minor Course.—This course is designed to cover the general sub-

ject of physics, and consists of lectures, text book and refer-
ence work. 'The student is required to be well prepared in ele-
mentary physics and to have had trigonometry. Olmstead’s Col-
lege Philosophy. Winter term, 5 hours a week. Professor STRAT-
TON.

Required: Math., 3, or 4.

DESCRIPTIVE ASTRONOMY.

1. Descriptive Astronomy.—For students in Colleges of Agriculture,

Science, and Literature. The aim of this course is to supply
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(1) a general knowledge of the facts of astronomy, (2) a clear
conception of the principles underlying them, and (3) an under-
standing of the methods of arriving 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 each other by their attractions, radiation, or any
other ascertainable cause. The most important instroments 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
Holden’s Astronomy, Advanced Course. Spring term, 5 hours a
week. Professor MYERS.

Reguired: Math., 3.

2. Descriptive Astronomy.—For students of the College of Engineer-
ing. This course comprises the subject matter of course 1 and,
in addition, some of the fundamental principles of celestial
mechaniecs. 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 mechanics formule for weighing
the masses of the heavenly bodies against each other, to solve
problems involving corrections for parallax, refraction, dip of
the horizon, and to determine mathematically the distances,
dimensions, and orbits of the bodies of the solar system. When
favorable weather admits, the equatorial telescope is in use by
students, and time is spent in the location and study of the con-
stellations. Students are directed to make readings on astro-
nomical subjects of value to be found in astronomical publica-
tions in the library, and are frequently required to recite upon
them. Though no attempt is made to teach practical astronomy,
which is taught as a specialty in civil engineering, the practical
features of descriptive astronomy are kept uppermost in this
course. Young’s General Astronomy. 8Spring term, 5 hours a
week. Professor MYERS.

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

—4
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MECHANICAL EXNGINEERING.

1. Shop Praclice A.—The course of elementary shop practice has
been carefully arranged to familiarize the student with the
forms of the parts of machines, and the mode of producing
them. He is made familiar with all the ordinary cutting tools
for iron or wood ; with the form and condition for most effective
work ; with the machines and appliances by which they are put
in action, and the instruments by which desired dimensions of
product are obtained.

(a) Exercises preparatory to pattern making in wood, consist-
ing of planing, chiseling, boxing, sawing, turning, etc.; pieces
are combined by mortise, dovetail, and glue joints. Finally, fin-
ished patterns are made.

(b) Exercises in chipping and filing, in which true surfaces
are produced with the cold chisel and file. After the hand and
eye are sufficiently trained, fitting is begun, and the square,
bevel, rule, compasses, and other auxiliary bench tools are used.
Pieces are then fitted together by the file, with surfaces care-
fully finished.

(¢) Blacksmithing, including such operations as drawing, up-
setting, punching, welding, tempering, etc.

(d) Elementary exercises in machine tool work, in which the
student becomes familiar with the various machine tools, such
as engine lathes, shapers, planers, etc.

(e) Exercises in molding and casting.

(f) Machine tool work executed with especial reference to
finish and sizes, using calipers, scales, gauges, etc. Fall, winter,
and spring terms, 10 hours a week. Mr. ANDERSON.

2. Mechanical Drawing and Construction.—In this course che stu-
dent is tavght the methods peculiar to mechanical drawing. A
complete set of drawings is made of some machine or parts of
machines, and serves as working drawings for the shop work of
the course. The time is divided between the drawing room and
the machine shop. - Fuall, winter, and spring terms, 13 hours a
week. Mr. ANDERSOXN.

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

3. Mechanism.—In this course the student takes up the parts of
machines with reference to the production of required motions.
The various forms of gear wheels, cams, link work, ete., are
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studied. Finished drawings are made, involving the more

important problems. Stahl and Woods's Principles of Mcchan-

ism. Fall term, 10 hours a week. Professor SCRIBNER.
Required: Math., 2, 4, 6.

4. (a) Engineering Materials.—The work of this course includes the
characteristic properties of the materials used in construction,
and their preparation. The nature and value of fuels for vari-
ous purposes are also considered.

(b) Steam Engineering. This subject is preparatory to the
course on heat engines. The steam engine and boiler are taken
up with reference to design, usesto which the different kinds are
best suited, action of the parts, and general rules governing the
selection and installation. Winter term, 10 howrs a week. Pro-
fessor SCRIBNER.

Required: Shop Practice A; Math., 2, 4, 6; General Engi-
neering Drawing, 1, 2.

5. Mechanics of Machinery.—In this course the dimensions of the
various parts of machines are computed, the problems relative
to shafting, belts, etc., are also taken up. Unwin’s Machine
Design. Spring term, 5 hours @ week. Professor SCRIBNER.

Required: Shop Practice A; Math., 2, 4, 6.

6. Heat Engines.—This course includes the problems of thermo-
dynamics that arise in the consideration of steam, gas, and
other heat engines. Peabody’s Thermo-Dynamics. Fall term, 5
hours a week. Professor SCRIBNER.

Required: Math., 2, 6, 7; General Engineering Drawing, 1, 2,
3; Shop Practice A; Mechanical Engineering, 5.

7. Machine Design.—In this course the designing of a steam engine
or other machine is undertaken, the parts of which are carefully
computed and designed in accordance with the best scientific
practice. Fall term, 10 hours a week. Professor SCRIBNER.

Required: Math., 2, 4, 6, 7; General Engineering Drawing, 1,
2, 3; Mechanical Engineering, 1, 2, 3, 4, 5.

8. Hydraulic Engines and Wind Wheels.—This is a study of the
theory and practice of turbine and other water motors. Wind
wheels are also considered. Bodmer's Hydraulic Engines.
Winler term, 5 hours o week. Professor SCRIBNER,

Reguired: Math., 2, 4, 6, 7; General Engineering Drawing, 1,
2, 3; Mechanical Engineering, 1, 2, 3, 4, 5, 6.
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9. Mechanical Laboratory.——The work of this course in the winter

10.

term is designed to give the student practical experience in the
testing of steam engines and boilers. In the spring term the
student takes up some special line of work as seems best suited
to his needs. Winter and spring terms, 10 hours a week. Pro-
fessor SCRIBNER.

Required: Math., 2, 4, 6, 7; General Enginecring Drawing, 1,
2, 3; Mechanical Engineering 1, 2, 3, 4, 5, 6.
Estimates.—In this course estimate are made of the cost of
power and heating plants, including the various forms of con-
tracts and specifications. Spring term, 5 hours o week. Pro-
fessor SCRIBNER.

Required: Math., 2, 4, 6; General Engineering Drawing, 1, 2,
3; Mechanical Engineering, 1.

ELECTRICAL ENGINEERING.

1. Electrical Measurements.—This course isdesigned to bring before

the student the systems of electrical units, together with the
ordinary problems of electrical measurement and measuring
apparatus.

(a) Lectures twice a week upon the theory of instruments,
electrical units, and theory of electricity.

(b) Laboratory work consisting of the determination of galva-
nometer constants, measurements of resistances by the various
Wheatstone bridge methods, electro-motive force, and current
measurements. Stewart and Gee’s Electricity and Magnetism ;
Kempe's Hand Book of Electrical Testing. Spring term, 10
hours a week. Professor STRATTON.

Required: Physics, 1.

2. Primary and Secondary Batteries.

(a) Lectures upon the theory of primary and secondary bat-
teries, and eloctrolysis.

(b) Laboratory practice. This follows 1 (b), and includes the
testing and selection of primary batteries for special purposes,
the measurement of the internal resistance, polarization and
electro-motive force by the condenser and other accurate meth-
ods, the testing of secondary batteries for efficiency, and the
changes during charge and discharge. Carhart's Primary Bat-
teries; Reynier’s Voltaic Aceumulators. Fall term, 10 hours o
week. Professor STRATTOXN.

Required: Physics, 1; Electrical Engineering, 1.
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3. Electrical Laboratory.—This course is essentially a course of
laboratory work, but lectures may be given or text book work
assigned, as is thought best. It includes the measurement of
high resistances, cable and line testing, measurements of
capacity, the standardizing of ammeters and voltmeters, and
electrometer work. The work of the course is taken up with
special reference to accuracy and methods of precision. Winter
term, 10 hours a week. Professor STRATTON.

Required: Physics, 1; Electrical Engineering, 1, 2.

4. Electro-Magnetism and Dynamo-Electric Machinery.—(a) Lec-
tures and text book work. The theory, design, and classi-
fication of dynamo-electric machines and motors is consid-
ered, together with the efficiency and methods of governing
constant current and constant potentia! machines.

(b) Laboratory work, including the testing of dynamos and
motors for characteristics, efficiency, regulation, ete. Thomp-
son’s Dynamo-Electric Machines, and Thompson’s Lectures upon
the Electro-Magnet. Winter term, 10 hours a week. Professor
STRATTOXN.

Required: Pbysics, 1; Electrical Engineering, 1.

5. Alternating Currents and Machines.—(a) Lectures and text book
work upon the generation and application of alternating cur-
rents, the theory of converters, and the effect of the alternating
current.

(b) Laboratory practice, consisting of the measurement of
the alternating current and testing of alternating current
machines. Fleming’s Alternate Current Transformer. Spring
term, 10 hours a week. Professor STRATTON.

Required: Physics, 1; Electrical Engineering, 1, 2, 3.

6. The Installation of Light and Power Plants.—(a) Electric Light-
ing. Lectures, and Notes. This includes the methods of wir-
ing for arc and incandescent lighting, wiring, rules and regula-
tions, and estimates on the cost of plants.

(b) Electrical Distribution of Power. The distribution of
power is taken up with especial regard to the electric railway,
including estimates. Spring term, 6 howrs @ week. Professor
STRATTON.

Requirel: Physics, 1; Electrical Engineering, 1, 4,
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7. Photometry.—Laboratory Work from Notes. This includes the
problems of photometry, as found in connection with arc and
incandescent electric lights. Spring term, 4 hours a week. Pro-
fessor STRATTON.

Required: Physics, 1; Electrical Engineering, 1, 2, 3.

Crvi. ENXGINEERING.

1. Land Surveying.—Areas and distances by chain, compass, and
plane table; U. S. public land surveys, including legal boin‘ns
involved in the re-establishment of boundaries ; magnetic varia-
tion and determination of true meridian. The students solve
numerous problems in the field with instruments. To facilitate
practice in surveying, an area has been specially prepared in
which the difficulties of plane surveying are presented to the
beginner as he is able to meet them, and where he is taught
practical methods of overcoming them. All possible distances,
directions, areas, and elevations are accurately known; and
hence the instructor knows beforehand the precise result which
the student should obtain. This is an incentive to the student,
and enables the teacher to show him the degree of accuracy
attained, and also to point out errors. Bellows and Hodgman’s
Surveyor’'s Manual. Fall term, 10 hours a weck. Professor BAKER.

Required: General Engineering Drawing, 1; Math., 4.

2. Topographical Drawing and Surveying.—Topographical drawing
is given during the bad weather of the winter term. The stu-
dent spends about half a term making the standard topograph-

“ical symbols, and in taking the data for, and making. a map.
This and transit surveying and leveling making one credit.

During the spring term Topographical surveying is taught, in
which students solve problems with the plane table and the
stadia, and make a topographical survey and plot the notes.
Winter and spring terms, with course 3 requires 10 hours o week.
Professor BAXER.

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

3. Transit Surveying and Leveling.—Construction, adjustment, and
use of the transit and level; angles, inaccessible distances, and
areas with the transit; profiles and contours with the level.
The department is provided with the instruments necessary for
the different branches of engineering field practice, including
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chains, tapes, compasses, plane tables, stadias, transits, levels,
barometers, base rods and comparing apparatus, sextants, and
solar transits. These instruments are in constant use by the
students whenever the weather will permit. Baker's Engineer’s
Surveying Instruments. Winter and spring terms, with course 2
requires 10 hours a week. Professor BAKER.

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

4. Railroad Engineering.—In the field practice, the class makes pre-
liminary and location surveys of a line of railroad of sufficient
length to secure familiarity with the methods of actual practice.
Each student makes a complete set of notes, maps, profiles, cal-
culations, and estimates. In addition to the mathematical
theory of curves, turnouts, crossings, and the calculations of
earth work, instruction is given by means of text books and
lectures on the principles of economic location, particularly the
effect of distance, grade, and curve upon operation and mainte-
nance, and of methods of construction, equipment, and mainte-
nance of way. Godwin's Railroad Engineers’ Field-Book;
Wellington’s Economic Theory of Railroad Location. Fall term,
10 hours a week ; winter term, 4 weeks, 5 hours o week. Pro-
fessor TALBOT.

Required: Math., 4; General Engineering Drawing, 1, 2;
Civil Engineering, 1, 2, 3.

5. Masonry Construction.—Requirements and methods of testing
stone, brick, cement, and lime; composition, preparation, and
strength of mortar and concrete; classification, construction,
strength, cost of stone and brick masonry; foundations under
water; theory of stability; cost, etc., of dams, retaining walls,
bridge piers, bridge abutments, culverts, and arches. The stu-
dents have experiments in the tzsting laboratory, in testing
cement, mortar, stone, and brick. DBaker’s Masonry Construc-
tion. Fall term, 7 hours a week. Professor BAKER.

Requircd: Math., 2, 4, 6, 7; Mechanics, 1, 2; General Engi-
neering Drawing, 1, 2.

6. Geodesy.—Geodesy is taught by lectures and assigned reading.
Studies are made of the instruments and methods employed in
spirit, barometrical, and trigonometrical leveling ; the apparatus
and methods used in measuring base lines; the location and
construction of stations; the method of measuring the angles
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and reducing the triangulation; the principles of projecting
maps; the methods employed in running parallels and meridians.
The apparatus consists of a 12-inch alt-azimuth instrument
reading to single seconds, a precise level, aneroid and mercurial
barometers, three wooden base rods, a comparator, a steel tape
with level, thermometer, and spring balance. Problems are
solved in barometrical, trigonometrical, and precise leveling, and
in reading horizontal angles. Half of fall texm, 5 hours a week.
Professor BAKER.

Required: Math., 4; Genera! Engineering Drawing, 1, 2, 3;
Civil Engineering, 1, 2; Descriptive Astronomy, 2.

7. Practical Astronomy.—Is given by lectures, recitations, and prac-
tice. The object is to familiarize the strudents with those prin-
ciples of practical astronomy employed in extended surveying
operations, and also to train the student in methods of exact
observations. The apparatus consists of an observatory with
three isolated stone piers; a 12-inch alt-azimuth instrument
reading by micrometers to single seconds, both of altitude and
azimuth; an astronomical transit; three chronometers; two
sextants; two solar transits; and a set of meteorologieal instru-
ments. The problems include the adjustments of all the instru-
ments, and the determination of time, latitude, and azimuth by
the several methods. Loomis’s Practical Astronomy. Half of
fall term, 10 hours a week. Professor BAKER.

Required: Math., 4; General Engineering Drawing, 1, 2, 3;
Civil Engineering, 1, 2; Descriptive Astronoiny, 2.

8. Bridges.—The instruction in bridges occupies two terms. The
first—bridge analysis—is devoted to the calculations of the
sirains in the various forms of bridge trusses, by algebraic and
graphieal methods, consideration being given to weights of
bridge and train, and force of wind. The second—bridge
design—is devoted to designing bridges, proportioning sections,
and working out of details. Each student designs and makes a
full set of drawings of a bridge. The apparatus consists of a
series of full size joints and connections of a modern iron rail-
road bridge, numerous models of bridges, a large collection of
drawings, photographs and lithographs of bridges. DuBois’s
Strains in Framed Structures. Winter and spring terms, 5 hours
a week in the former and 10 in the latier. Professor BAKER,

Reguired: Mechanics, 1, 2,
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9. Tunneling.—This course, treating of methods of tunneling and

10.

mine attack, is given to students of civil engineering. The
lectures treat first of the nature and use.of explosives, com-
pressed air and power drills. The methods of tunneling are
then explained and discussed with their accompanying methods
of timbering and walling. Attention is given to the sinking of
shafts for the working of tunnels, or for the purposes of driv-
ing. The details of the duties of a tunnel engineer are made
as clear and concise as possible. Some time is given in the
earlier part of the course to the practice in hydraulics,
boring wells, dredging, and quarrying. Spring lerm, 5 hours a
week. Professor BALDWIN.

Required: Math., 2, 4, 6 ; General Engineering Drawing, 1, 2;
Shop Practice A; Mechanical Engineering, 4; Chemistry, 1;
Physics, 1.

Surveying.—For students in the courses of architecture, archi-
tectural engineering, and mechanical engineering. Areas
with chain and compass; U. S. public land surveys, and princi-
ples of re-establishing corners; use of transit in finding dis-
tances, areas, and in laying out buildings; use of the level in
finding profiles and contours. Baker’s Engineers’ Surveying
Instruments. Spring term, 10 hours a week.  Professor BAKER.

Required: Math., 4; General Engineering Drawing, 1, 3;
Physics, 1.

MUNICIPAL ENGINEERING.

1. Road Engineering.—Instruction is given by means of text books

and lectures. In country highways the value and importance
of road improvement and the best means of securing it are con-
sidered, together with the principles and details of construction
of earth, gravel, and macadam roads. In city streets, the meth-
ods of construction, cost, durability, and desirability of the
various kinds of pavement, and the question of grades, cross
sections, methods of assessment of cost, and methods of mainte-
nance and cleaning are tieated. Gilmore’s Roads, Streets, and
Pavements. Winter term, 7 weeks, 5 hours a week. Professor
TATBOT.

Required: Math., 4; General Engineering Drawing, 1, 2;
Civil Engineering, 1, 2, 3, 4.
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2. Water Supply Engineering.—This subject is intended to cover
the principal features of the construction of water-works,
including the tests and standards of purity of potable water;
the choice of source of supply; the designing of the distribu-
tion system, pumps and pumping machinery, reservoirs, stand-
pipes, and the filtration of water. Lectures; Fanning’s Water
Supply Engineering. Fall term, 5 hours a week. Professor
TALBOT.

Required: Mechanics, 1, 3; Chemistry, 1; Mechanical Engi-
neering, 4; (Steam Engineering).

3. Sewerage.—The design and methods of construction of sewerage
systems for cities, including the following: sanitary necessity
of sowerage; water carriage systems, both separate and com-
bined; surveys and general plans; hydraulics of sewers; rela-
tion of rainfall to storm water flow, and determination of size
and capacity of sewers; house sewage and its removal; form,
size, design, and construction of sewers and sewer appurte-
nances; modern methods of sewage disposal by filtration,
chemical precipitation, irrigation, ete., with resultant changes
in the sewage; estimates and specifications. Lectures; Staley
and Pierson’s Separate System of Sewerage. Winter term, 5
hours a week.

Required: Mechanics, 1, 3; Chemistry, 1.

4. Botany.—This is a study of the lowest orders of plants, including
such species as are most commonly met with in microscopical
examinations of water, and found associated with putrescent
substances. Lectures or recitation: and microscopical labora-
tory work. This is practically the same as the first part of the
second term of botany 1, in College of Science. One half of
winter term, 10 hours a week. Professor BURRILIL.

5. Bacteriology.—For students in course in municipal engineering.
This course includes the identification and classification of bac-
teria, and of allied organisms, their relations to health and to
disease, the methods of separation and cultivation, and the
methods of air and water analysis. The laboratory is furnished
with sterilizers, culture ovens, microscopes, etc.; and students
have abundant opportunity to do practical work. This is at
first the same as bacteriology 1, in the College of Science, but in
the latter part of the term special investigations are undertaken
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by the engineering students. Fall term, 10 hours a week. Pro-
fessor BURRILL.
Required: Botany, 1, first half of winter term.

MiNING ENGINEERING.

1. Mine Attack.—This includes the means and methods of attack,
and the transportation of products to the surface, as follows:
(1) tools, implements, machinery, explosives, stripping, boriung,
sinking, drifting, etc.; (2) timbering; (3) haulage; (4) hoist-
ing; (5) ventilation; (6) drainage. There are coal mining dis-
tricts within easy reach, and the mine managers offer to stu-
dents every facility for visiting and inspecting the mines.

Diagrams, charts, models, and full sized tools and machines in
possession of the University, are used in illustrating the lect-
ures. Fall term, 5 hours a week. Prcfessor BALDWIN.

Required: Math., 4; Chemistry, 1, 6; Physics, 1.

2. Mine Surveying.—Instruction is given by lectures and recita-
tions, and includes the use of the solar compass, solar attach-
ments, practice of the U. S. deputy surveyors, traverse survey
with inclined measurements, connection of surveys above and
below ground, and the determination of the position of bore
holes, drifts, and shafts from data given or acquired by the stu-
dents. The field work is carried along with the lectures. The
University has three transit instruments especially adapted
for underground work. The field work is under the personal
supervision of the instructor, and all checks are made by the
students, as in regular surveys. Complete plats, maps, draw-
ings, and calculations are required for all field work.

Surveying in the mines for two weeks at the end of the term
familiarizes the students with the peculiar features and difficul-
ties of underground practice. Spring term, 10 howrs a week.
Professor BALDWIN.

Required: Math., 4; General Engineering Drawing, 1, 3;
Civil Engineering, 1, 2, 3.

3. Ore Dressing.—The fall term is devoted to ore dressing. and the
course comprises lectures upon properties of ores in respect to
subsequent treatment; theory of jigging and treatment of
slimes; haund dressing ; machine crushing, crushers, rolls, stamp
mills, and pulverizers, etc.; sizing machinery, classifiers, and
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separators, ete.; sorting machinery; comparative economy and
efficiency of different methods of treatment; typical dressing
works. Dauaring the entire course the students work in the
laboratory, making mill and experimental tests upon the large
scale. The laboratory is equipped for this purpose with a Dodge
crusher, a pair of Cornish rolls, elevators with deflecting spouts,
automatic sampler, sizing screens, jigs, hydraulic separator,
and rotating table. There is also a chlorine generator with
tanks and vats. The machines are all of regular working size,
driven with gearing by a steam engine, and worked in accord-
ance with the practic: of milling and testing laboratories. A
complete series of assays is made of the products from each
machine, and schemes of treatment and the speeding of the
machine are worked out from the data.

4. Mine Engineering.—Two terms are devoted mainly to the tech-
nical and professional branches of mining. The exploration,
development, and exploitation of mines are considered at length.
The complications which arise are specially brought out from
the study of typical mines. Instruction in mine management
and smine accounts is given. Calculations and designs from
actual data are required from the students. The operation of
machines and apparatus, ventilation, ete., are explained in
accordance with the principles underlying them, as well as from
the standpoint of practice. Fall term, 10 hours a week; winter
and spring terms, 5 hours a week. Professor BALDWIN.

Required: Chemistry, 1, 6; Physics, 1; Mine Engineering, 1, 2, 3.

ARCHITECTURE.

1. Shop Practice B.-——To give a practical knowledge of various kinds
of work, three terms are devoted to a course of instr.ction,
which all architectural students are required to pursue, unless
they have previously had equivalent practice and obtained credit
therefor.

First Term.—Carpentry and Joinery. Planing flat, square,
and octagonal prisms and cylinders; framing with single,
double, and oblique tenons; splices, straight and scarfed ; mitre,
lap, and gained joints; through and lap dovetails; mouldings,
mitres, mitre-box, and panels.
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Second Term.—Turning and cabinet making. Glue joints;
mouldings ;-inlaying ; ornamental veneering ; turning cylinders,
balusters, ornamental forms, capitals, rosettes, vases, etc.

Third Term.—Construction of portions of buildings or of com-
plete architectural structures at a reduced scale; roof trusses,
stairs, frames of wooden buildings, etc., made from drawings.

2. General Architectural Construction.—(a) Wood Construction.
Formul® and data for computing 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 exam-
ples. 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
tretaed, and afterwards, joinery, comprising doors, windows,
bays, inside finish, cornices, wainscoting, ete. The construc-
tion and design of stairs of the various types terminate the
work of the term. About twenty problems are worked out
on as many plates by the student.

(b) Stone, Brick, and Metal Construction. Foundations of
stone, brick, concrete, and on piles, are first studied. Then the
materials employved in stone masonry, their uses, defects, quali-
ties, and mode of preparation. Kinds of masonry and external
finish. Tools and methods of stone cutting. The preparation
of working drawings is illustrated 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 sec-
tions to be obtained in the market. The special properties and
value of each metal in a structure, 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. Ricker’'s Wood, Stone, Brick, and Metal
Construction ; Plerce’s Mathematical Tables. Fall and winter
terms, 10 howrs a week; 3 recitations and 7 hours drawing.
Myr. WHITE.

Required: Shop Practice B; General Engineering Drawing,1,2,3.



62 UNIVERSITY OF ILLINOIS.

3. Sanitary Construction.—Daily recitations or special lectures, with
designs for special problems. The study of plumbing, trap ven-
tilation, removal of wastes, construction of water closets, drains
and systems of water supply; sewage disposal. Hot water sup-
ply and fixtures in dwellings. Gerhard’s Drain -ge and Sewerage
of Dwellings; Lectures on Sewage Disposal; Dye’s Hot Water
Supply. Spring term, 5 hours a week. Mr. WHITE.

Required: Math., 4; Shop Practice B; Physics, 1.

4. Architectural Drawing.—(a) The subjects of instruction are the
different methods of finishing architectural drawings in lino
and washes, the use of the orders, and the study of shades
and shadows, these being combined to produce the greatest
benefit, so far as possible. Penciling, inking, washing, and
tinting drawings are practiced, as well as obtaining cast shades
and shadows. The single plane method is preferred for this
purpose, and is found applicable to most cases. The orders are
drawn in plan and elevation, as well as superposed, and the
shades and shadows are found on a capital and base, drawn at
large scale. Drawings are finished in ink, ink wash, sepia, and
various tints. Lectures and special instruction in shades and
+ hadows.

(b) The second term is devoted to instruction in the office
style of preparing working drawings for a given building.
Rough figured sketches are furnished to the student, from
which each student makes a set of general and detail drawings
in pencil on opaque paper. These are then traced in ink on
transparent paper or linen and colored to indicate materials.
Especial care is taken to secure neat lettering and accurately
figured dimensions. Personal instruction to each member of
the class. Vignola’s Five Orders; Spiers’s Agricultural Drawing.
Fall and winter terms, 10 hours a week. Mr. WHITE.

Required: General Engineering Drawing, 1, 2, 3; Architect-
ure, 2.

5. History of Architecture.—Two terms’ work, usually divided at
the beginning of the Romanesque style. Commencing with
the Egyptian and ending with the renaissance, a careful study
is made of each of the more important styles, successfully
examining the historical conditions, the local and inherited
influences, the structural materials and system, the special
ornaments, and the purposes and designs of the buildings,
with an exawination of a few of the most important typical
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examples of the style. Especial attention is given to any ideas
that wmight 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 his-
tory of human civilization. References are made to numerous
works, especially to Fergusson, Lubke, Durm, Reber, Gailha-
baud, etc. Ricker’s Notes on History of Architecture; Good-
year’s History of Art. Winter and spring terms, 5 hours a
week. Professor RICKER.
Required: Architecture, 2, 3, 4 (a).

6. 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,
center of gravity and moment of inertia of any form of cross
sections, are first examined. The construction of wooden and
‘of metallic roofs are next studied, then the mode of computing
permanent and temporary loads on roof trusses, of obtaining
end reactions, of drawing strain diagrams, determining sec-
tional dimensions of members, and ending with the designing
of joint connections. Numerous problems are solved, five dif-
ferent types of trusses are usually worked out, complete designs
and details being made for one of wood and another of iron or
steel. Ricker’s Trussed Roofs. Spring term, 3 hours recitation
and 7 hours drawing a week. Mr. WHITE.

Required: Math., 2, 4, 6, 7; Theoretical and Applied Me-
chanies, 1, 2; Architecture, 2, 3, 5 (except for students in civil
engineering course).

7. Architectural Perspective.—The theory of perspective is taught,
with all labor saving methods of abbreviating the Ilabor,
and designing in perspective itself is made a special aim,
this power being very useful to a draughtsman in preparing
sketches for clients. Methods of diagonals, by triangles, and
by codrdinates are all used. Problems in angular, parallel,
vertical, and curvilinear perspective, as well as in perspective
shades and shadows, are solved, requiring original work as far
ag 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
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out on as mauny plates. Ware’s Modern Perspective. Fall
term, 10 hours a week. Mr. WHITE.
Rcquired: Architecture, 2, 3, 5.

8. Superintendence, Estimates, and Specifications.—This study com-
prises several specialties in office work, not otherwise provided
for, so far as they can be taught in a professional school. One-
third the time is devoted to superintendence, one-half to esti-
mates, and the remainder to specifications, contracts, etc.

Text book in superintendence is Clark’s Building Superin-
tendence, which is carefully read with daily recitations.

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 con-
venient order, and an acquaintance with approximate prices of
materials and labor, which vary in different localities. The
methods of sguaring, cubing, of units, and of quantities, are
each employed and illustrated by numerous examples.

In Specifications, practice is obtained by writing out a com-
plete set for a house, drawings for which have been previously
made by the student.

Groves’ Specification Blanks are employed.

The standard Contractof the American Institute of Architects
is used, being first carefully studied, then filled ou- for the same
house. Bids, certificates, etc., are also prepared. Reference to
Ricker’'s Notes on Estimales; Wohlgemu h's Ready Reckoner:
Lloyd’s Law of Building. Fall term, 5 hours a weck. Professor
RICKER.

Required : Architecture, 2, 3, 4, 5.

9. Advanced Graphics.—This continues the study of graphic statics,
commenced in roofs, with applications to metallic roofs of wide
spans, roof trusses, of curved or arched form, and those sup-
ported by abutments and also jointed. Continuous girders are
also examined, with the effect of moving loads on girders, the
instruction ending with the graphical analysis of the arch,
vault, and dome, and of the Gothic system of vault and but-
tress. Instruction is imparted by special lectures, and applica-
tions are made to a series of problems in designs for specified
cases. Planat’s Mecanique Applique ; Lardsberg’s Statik: Du-
bois and Clarke’s Graphical Statics; Levy’s Graphique Statique
(Last Ed.). Fall term, 10 hours a week. Professor RICKER.
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Required: Math., 2, 4, 6, 7; Theoretical and Applied Me-
chanics, 1, 2; Architecture, 2, 5, 8.

Heating and Ventilation.—A full knowledge of the scientific
theory and of the practice of warming and ventilating 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 o the calcula-
tion of the dimensions of air ducts and chimneys. The different
systems of heating by furnaces, hot water, steam, etc., are
next examined, with the details of each. The sources of im-
purity 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. Ricker’s abridged
translation of Planat’s Chauffage et Venttlation. Winter term, 5
hours @ week. Professor RICKER.

Required : Math, 4; Architecture, 2, 3, 4, 5; Physics, 1;
Chemistry, 1.

Architectural Designing.—(a) Since students often find consid-
erable difficulty when commencing to express their ideas in
designs, several simple problems are first given, such as a tower,
a store with flats over it, a small library, etc., usunally five being
studied during the term. Each student makes sketchesat small
scale, which are criticised and modified until approved, then
worked out in plans, elevations, and details, one elevation being
washed to show color or shade effects. The object is to obtain
as much practice in original design as possible, and in the mak-
ing of rapid and effective sketches, suitable for submission to a
client or employer.

(b) Further practice in design and the study of the require-
ments of dwellings of moderate size are the objects of the
study. Several typical plans are selected as bases, and numerous
changes suggested, which usually produce radical changes in
the design. The student is also encouraged to make working
drawings for actual clients, criticisms and suggestions being
freely made to him. The work is limited to residences, since
this class of buildings is likely to afford the graduate his first
opportunity for independent original work, and practice in sat-
isfying their requirements is considered to be more valuable
than the study of theoretical or impossible problems. The
—5
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designing of a convenient, attractive dwelling, to cost a lim-
ited amount, is really a quite difficult problem, requiring more
time and thought than any other building of equal cost. Gib-
son’s Converient Houses. Winter and spring term, 10 hours a
week. Professor RICKER.

Required : Architecture, 2, 3, 5.

Esthetics of Architecture.—Subject, the laws of correct design,
so far as these may be formulated in words, illustrated by the
study of numerous examples. Commences with the study of the
nature and mode of working of the different materials used in
structural and ornamental purposes, deducing the proper orna-
mental treatment for each, then taking up the proper decoration
of walls, ceilings, and roofs. The general principles of orna-
mentation are next stated, as 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
of their proper use in the art industries. About twenty prob-
lems in original design are worked out on as many plates.
Ricker's (abridged) translation of Redtenbacher's Architiktonik;
Mayeux, Decorative Composition. Spring term, 10 hours a week.
Professor RICKER.
Required; Architecture, 2, 3, 5, 6, 12(a).

Architect’s Course in Artistic Drawing and Modeling. For sec-
ond year students.

First term. Principles of free hand drawing and light and
shade learned from drawing geometric solids (a) in outline; (b)
in washes of water color; (¢) in values of charcoal.

Second term. Principles applied by drawing (a) groups of com-
mon objects, as books, vases, chairs, tables, etc.; (b) casts of
ornament; (c¢) interiors, as the corner of the room; (d) plants
and flowers from nature. Special attention is given the work
from casts and interiors.

Third term. Rendering perspectives in washes of water color
(sepia). Sketching from nature.

Lectures are given throughous the year on design and the his-
toric styles of ornament. Students are required to prepare (a)
a monograph of the ancient, mediaeval, or modern styles; (b)
original exercises showing principles and methods; (¢) original
exercises employing color.
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Lectures on perspective are given the second term, and the
problems then worked out are illustrated by sketches from
nature and made during the third term.

Instruction in pen etching is given throughout the year, but
most of the work must be done out of hours. Gregg’s Archi-
tectural Rendering in Pen and Ink. Fall, winter, and Spring
terms, 10 hours a week. Professor FREDERICK.

Required : Elements of Draughting.

14. Architect’s Course in Artistic Drawing and Modeling. For fourth
year students.

First term. Modeling in clay (a) details of human face; (b)
copy of cast of ornament; (¢) ornament from photograph.
Casts are made of (a) at least one modeled piece; (b) arm,
hand, or foot from nature; (c¢) foliage, fruit, or vegetable from
nature. Obpe original design required.

Second term. Study of color as a means of exterior and inte-
rior decoration, at least one color scheme to be worked out, full
size, in tempera colors. In place of this a second term of
modeling can be taken.

Third term. Work in water colors, groups, flowers, and per-
spectives, or sketching from the antique and life. Sketching
from nature in color. Full, winter, and spring terms, 10 hours
a week. Professor FREDERICK.

Required : Architecture, 14.

ADDITIONAL SUBJECTS.

The following subjects, offered to students in the College of
Engineering, are described elsewhere as noted :
In College of Science—
Chemistry, 1, 2, 3, and 6 ; Mineralogy, 1; Geology, 1, 3; Metal-
lurgy, 1.
In College of Literature—
French, 4; German 4; English, 1, 2; Themes and Elocution, 1;
Constitutional History, 3; Political Economy, 1.
In School of Military Science—
Drill Regulations for Infantry, 1; Drill Practice, 2.
School of Art and Design—
Free Hand Drawing, 5.
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MECHANICAL ENGINEERING.
OBJECT.

This course is designed to prepare students for the profession of
mechanical engineering. It aims to fit them to invent, design, con-
struct, and manage machinery for any branch of manufactures.
There is a great demand for men who, to a thorough knowledge of
the principles of machinery and of the various motors, add the prac-
tical skill necessary to design and construct the machines by which
these motors are made to work.

INSTRUCTIOXN.

The instruetion, while severely scientific, is thoroughly prac-
tical. It aims at a clear understanding and mastery of all mechan-
ical principles and devices. Practice in the workshop is required as
one of the studies of the course.

In principles instruction is imparted by lectures, illustrated
plates, and text books. Ezxamples are given, showing the applica-
tion of the theories and principles taught. Experiments in the test-
ing of machines and motors are undertaken by the student.

In practice elementary forms are produced and projects are exe-
cuted, in which the student constructs machines, or parts thereof,
of his own designing, and from his own working drawings.

In designing the student begins with elements and proceeds with
progressive exercises till he is able to design and represent complete
machines.

EQUIPMENT.

The mechapical laboratory consists of a large, well lighted
machine shop, a pattern shop, a blacksmith shop, and a foundry.

The machine shop is supplied with twelve first-class engine
lathes, ranging from twelve- to twenty-four-inch swing, ten hand
lathes, two shapers, a planer, two milling machines, three drill
presses, one punching machine, a Brown & Sharpe universal grind-
ing machine, sixteen vises and the corresponding sets of bench
tools. This shop is also provided with complete sets of standard
guages, reamers, arbors, drillers, etc.

The pattern shop is provided with thirty-two benches, each
supplied with a case of wood-working tools.

The blacksmith shop contains sixteen forges, fitted with power
blast, sixteen anvils and sets of blacksmith tools.
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The foundry is equipped with a cupola for melting iron, the
necessary sand, ladles, flasks, etc., for making the castings which
are afterward to be used in the machine shop.

The laboratory is also supplied with dynamometers, friction
brakes, calorimeters, steam engine indicators, and other apparatus
for carrying on mechanical laboratory work. A 50-horse power high
speed engine, made by the students in the machine shop, furnishes
power and is available for testing purposes. Three other steam
engines, a gas engine, and several boilers of different makes furnish
ample material for testing by the ssudents in this department.

COURSE IN MECHANICAL ENGINEERING.
FIRST YEAR.

1. Advanced Algebra; Elements of Draughting; Shop Practice;
French, German, or English; Military.
. Trigonometry; Descriptive Geometry and Lettering; Shop Prac-
tice; French, German, or English; Military.
3. Analytical Geometry; Advanced Descriptive Geometry; Shop
Practice; French, German, or English; Military.

(&)

SECOND YEAR.

1. Differential Caleulus; Mechanical Drawing and Construction;
Physics;- French, or German (optional); Military.

. Advanced Analytical Geometry; Mechanical Drawing and Con-
struction; Physices; French, or German (optional;) Mil-
itary.

3. Integral Calculus; Mechanical Drawing and Construction; Physics;

French, or German (optional): Military.

v

THIRD YEAR.

1. Analytical Mechanics; Mechanism; Chemistry; Themes and Elo-
cution.

2. Resistance of Materials; Engincering Materials; Chemistry;
Themes and Elocution.

3. Hydraulics; Mechanism of Machines: Electrical Measurements,
or Surveying; Themes and Elocution.

FOURTH YEAR.

[ary

. Heat Engines; Machine Design; Masonry Construction.

2. Hydraulic Engines and Wind Wheels; Mechanical Laboratory,
or Dynamo Electrical Machines; ~Constitutional His-
tory ; Thesis.

3. Estimates; Mechanical Laboratory; Political Economy, or Astron-

omy; Thesis.
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ELECTRICAL ENGINEERING.

The electrical laboratory decupies a large room on the ground
floor, fitted with masonry piers for the more sensitive instruments,
and cases for apparatus. In this room the work relating to the
measurement of current, resistance, electro-motor force, the stan-
dardizing of measurement apparatus, etc., is carried on.

In addition fo this are a photometry room, intended especially
for photometric work in connection with electric lighting; a battery
room containing a large storage battery and a collection of all the
léading primary cells which are used for current and testing pur-
poses; a dynamo room supplied with power from a fifteen-horse
power gas engine and a sixty-horse power, high speed steam engine,
both of which are used exclusively for this department and experi-
mental work. In this room are to be found the leading types of
dynamos and motors with conveniences for illustrating and testing
them. A complete Thomson-Houston alternating plant has lately
been added to the equipment of this room.

Adjacent to the dynamo room is a workshop supplied with
power from an electric motor. The shop is supplied with an engine
lathe and a line of fine tools suited to the manufacture of special
apparatus.

Equipment.—The electrical laboratory has been supplied with
apparatus from the leading makers at home and abroad. There are
several forms of the Wheatstone bridge, resistance boxes, ineclud-
ing an Apthony 100,000 ohm box, and a Nalder Bros. subdivided
megohm box, an assortment of switches, keys, condensers, and the
leading forms of deadbeat and ballistic galvanometers, including a
Thompson high resistance, and an Edelman deadbeat galvanometer;
also several D’Arsonval galvanometers, and numerous others. Sev-
eral réading telescopes are used in connection with the gal-
vanometers. The laboratory is also supplied with certified stan-
dards of resistance, standard cells, Thompson’s current balances,
ammeters, voltmeters, and watt-meters. Current is brought to the
room from the dynamo and battery rooms.

CoUuRrseE IN ELECTRICAL ENGINEERING.
FIRST YEAR.

1. Advanced Algebra; Elements of Draughting; Shop Practice;
French, German, or English; Military.

2. Trigonometry; Descriptive Geometry and Lettering; Shop Prac-
tice; French, German, or English; Military.
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3. Analytical Geometry; Advanced Descriptive Geometry; Shop
Practice; French, German, or English; Military.

SECOND YEAR.

1. Differential Calculus; Mechanical Drawing and Construction;
Physics; French, or German (optional); Military.

2. Advanced Analytical Geometry; Mechanical Drawing and Con-
struction; Physics; French, or German (optional);
Military.

3. Integral Calculus; Mechanical Drawing and Construction; Phys-
ics; French, or German (optional); Military.

THIRD YEAR.

1. Analytical Mechanics; Mechanism; Chemistry; Themes and Elo-
cution.
2. Resistance of Materials; Engineering Materials; Chemistry;
. Themes and Elocution; Military.
3. Hydraulics (one-half term); Chemistry (one-half term); Mechan-
ism of Machines; Electrical Measurements; Them«s
and Elocution.

FOURTH YEAR.

1. Machine Design; Heat Engines; Primary and Secondary Bat-
teries.

2. Hydraulic Engines and Wind Wheels; Dynamo-Electrical Ma-
chines; Electrical Laboratory; Thesis.

3. Installation of Light and Power Plants; Electrical Laboratory;
Political Economy, or Astronomy; Thesis.

CIVIL ENGINEERING.
OBJECT.

The design is to furnish a course of theoretical instruection,
accompanied and illustrated by a large amount of practice, which
will enable the student to enter intelligently upor the various and
important duties of the civil engineer.

INSTRUCTIOXN.

While the instruction aims to be practical by giving the student
information and practice directly applicable in his future profes-
sional work, the prime object is the development of the mental facul-
ties. 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 prac-
tical acquirements. The method of instruction consists in coupling
the development of intellectual power with the acquisition of infor-
mation directly useful to the civil engineer in his profession.
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The instruction is given by lectures, text books, and reading, to
which are added numerous problems and practical exercises, as will
serve best to explain principles completely and fix them in the mind.
Models and instruments are continually used, both in lectures and
by the students.

COURSE OF STUDY.

The complete course occupies four years. The several subjects
included therein are shown in the list below. Each study requires
five recitations per week, and should receive daily from three to
four hours of the student’s time. Some of the class exercises occupy
one hour daily, while others require two hours: as a rule the laster
require less time for preparation. The order of studies, as given by
the year and term in the tabular view of the course, should be closely
followed to avoid interference in hours of recitation, and because
the studies are there given in the order which best meets the prep-
aration of the student.

CoURSE IN CiVIL EXGINEERING.
FIRST YEAR.

1. Advanced Algebra; Elements of Draughting; Shop Practice;
French, German, or English; Military.

. Trigonometry; Descriptive Geometry and Lettering; Shop Prac-
tice; French, German, or English; Military.

3. Analytical Geometry; Advanced Analytical Geometry; Shop Prac-
tice; French, German, or English; Military.

2

SECOND YEAR.

1. Differential Calculus; Land Surveying; Physics; French, or Ger-
man (optional); Military.

2. Advanced Analytical Geometry; Topographical Drawing and
Transit Surveying and Leveling; Physics; French, or
German (optional); Military.

3. Integral Caleculus; Topographical Surveying; Physics; French,
or German (optional); Military.

THIRD YEAR.

1. Analytical Mechanics; Railroad Engineering; Chemistry; Themes
and Elocution.

2. Resistance of Materials; Railroad and Road Engineering; En-
gineering Materials; Themes and Elocution.

3. Hydraulics; Astronomy; Roofs; Themes and Elocution.
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FOURTH YEAR.

1. Masonry Construction; Geodesy and Practical Astronomy; Water

2.

Supply Engineering.
Bridge Analysis; Sewerage; Geology; Thesis.

3. Bridge Designing; Tunneling; Political Economy; Thesis.

MUNICIPAL AND SANITARY ENGINEERING.
OBJECT.
This course is a modification of the civil engineering course and

is designed for students intending to make a specialty of city engi-
neering work. It includes the study of chemistry and bacteriology
necessary to a comprehension of the questions involved in water sup-
ply and sewage disposal.

oo

QO DD -t

COURSE IN MUNICIPAL AND SANITARY ENGINEERING.
FIRST YEAR.

. Advanced Algebra; Elements of Draughting; Shop Practice;

French, German, or English ; Military.

. Trigonometry ; Descriptive Geometry and Lettering; Shop Prac-

tice; French, German, or English ; Military.

. Analytical Geometry; Advanced Analytical Geometry; Shop

Practice; French, German, or English ; Military.

SECOND YEAR.

. Differential Calculus; Land Surveying ; Physics; French or Ger-

man (optional); Military.

. Advaunced Analytical Geometry; Topographical Drawing, and

Transit Surveying and Leveling; Physics; French or
German (optional) ; Military.

. Integral Calculus; Topographical Surveying; Physics; French

or German (optional); Military.

THIRD YEAR.

. Railroad Engineering; Analytical Mechanics; Chemistry: Themes

and Elocution.

. Railroad and Road Engineering ; Resistance of Materials ; Botany,

one-half term; Steam Engineering, one-half term;
Themes and Elocution.

. Roofs; Hydraulics; Electrical Measurements; Themes and Elo-

cution.

FOURTH YEAR.

. Water Supply Engiueering; Masonry Construction ; Bacteriology.
. Sewerage; Bridge Construction; Chemistry.
. Tunneling ; Bridge Analysis; Chemistry.
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MINING ENGINEERING.
OBJECT.

This course has been provided to meet the growing demand of a
very important industry, the subjects of which are the discovery,
opening, e onomical working and proper ventilation of mines; the
prevention of accidents; transportation above and below ground;
treatment of products; with many others which fall within the
scope of the mining engineer. It is important that a broad basis
be laid by way of general preparation for the more technical studies
here included. Whatever of general culture the student may obtain
before entering the University, will not come amiss, and, although
.the requirement is not made, it is advised that all who can do so
should acquire a reading knowledge of French or German before be-
ginning this course.

The course comprises the greater part of the pure and applied
mathematics of the courses in mechanical and civil engineering.
Much time is devoted to chemistry and geology, with the addition
of metallurgy and other technical studies peculiar to mining engi-
neering.

Students who are graduated from this course are not supposed
to be familiar with all the details of mine management from actual
experience; but they will have obtained such a knowledge of the prin-
ciples underlying all successful practice, and such a familiarity with
the science of mining in all its branches, that the art may be ac-
quired with the minimum of practice.

INSTRUCTION.

Lectures are given when desirable, but these are to be regarded
as supplementary to other modes of instruction which are made to
conform as closely as possible to the routine of the engineer in
practice. In every detail the student is made to feel that he is deal-
ing with the actual problems which he will meet in his professional
work.

Plans, estimates, drawings, reports, and caleulations, based upon
data obtained in the student’s own experience, are constantly re-
quired, and no pains is spared to familiarize each member of the
class with the duties and responsibilities of every grade, from miner
to manager.

COURSE OF STUDIES.

In the first two years the work is similar to that required in the

course in civil engineering, but more time is given to chemistry. In



COLLEGE OF ENGINEERING. 7

the third year geology and mine engineering, with assaying and
metallurgy, take the place of special technical studies in the other
engineering courses. In the fourth year strictly technical studies
are continued, with others taken with the mechanical engineers,
and with some of a more general character.

MiNING ENGINEERING COURSE.
FIRST YEAR.

1. Advanced Algebra; Elements of Draughting; Chemistry; French,
German, or English; Military.

2. Trigonometry; Descriptive Geometry and Lettering; Chemistry;
French, German, or English; Military.

3. Analytical Geometry; Free Hand Drawing; Chemistry; French,
German, or English; Military.

SECOND YEAR.

1. Differental Calculus; Land Surveying; Physics; French, German,
or Free Hand Drawing (all optional); Military.

2. Advanced Analytical Geometry; Topographical Drawing and
Transit Surveying and Leveling; Physics; French,
German, or Free Hand Drawing (all optional); Mili-
tary.

3. Integral Calculus; Topographical Surveying; Physics; French,
German, or Free Hand Drawing (all optional); Mili-
tary.

THIRD YEAR.

1. Analytical Mechanics; Mine Attack; Mineralogy; Themes and
Elocution.

2. Resistance of Materials; Assaying; Geology; Themes and Elo-
cution.

3. Hydraulics, Roofs, or Chemistry; Mine Surveying; Geology;
Themes and KElocution.

FOURTH YEAR.

. Mine Engineering; Ore Dressing; Heat Engines; Geology.

. Mine Engineering; Hydraulic Engines and Wind Wheels; Chem-
istry.

3. Mine Enpgineering; Political Economy, Chemistry, or Roofs;

Metallurgy.

™D

ARCHITECTURE.
OBJECT.

The object of this course of study is to prepare graduates for
the profession of architecture, as architects, draughtsmen, and
superintendents of construction. A thorough knowledge of scien-
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tific principles applied to construction, and of drawing in its various
developments, a practical acquaintance with the methods and pro-
cesses of the various building trades, as well as a considerable
degree of skill in the use of tools, are all essential to the fulfillment
of this purpose, and are therefore made prominent in the course of
instruction.

METHODS OF INSTRUCTION.

The principal lines of technical study take up the theory and
practice of construction, the history and esthetics of architecture,
architectural drawing as now practiced in offices, as well as the
various modes of finishing drawings, the use of the architectural
orders, and the usual routine and methods of office practice, so far
as this can be successfully taught in a professional school.

This instruction is imparted by the study of text books, with
recitations and the solution of numerous special problems, also by
lectures, as well as by the use of syllabuses instead of text books,
where suitable works do not yet exist. Enmgravings, photographs,
models and sketches, are employed as illustrations.

Drawing is practiced during the entire course, and whenever
possible, the student is required or encouraged to produce original
designs. Opportunity is also afforded for two years’ instruction in
free hand drawing, modeling, water colors, designing, and sketching
from nature.

Shop practice commences with the production of true plane sur-
faces in wood, and extends through joinery, cabinet work, turning,
and veneering, to the making of models of architectural construc-
tions to scale from drawings.

APPARATTS.

A collection of casts donated by the Spanish government, and
another of casts of various architectural details from Lehr, of Ber-
lin, belong to the departments of architecture and of design;
models of ceilings, roof trusses, stairs and Schroeder’s models of
joints in wood work and of construction in cut stone work, in the
engineering museum.

The department of architecture also possesses a large and rap-
idly increasing collection of engravings and photographs illustrating
the history of architecture and art, and their practical applications
in all ages. The collection is mounted on about 8,000 cards, 11x14
inches, and is classified in two parts, one for the use of the class in
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history of architecture, the other for use by the various classes in
designing; both series are minutely subdivided to facilitate easy
reference, and are always open for free use, thus forming a most
valuable working library. The plates issued by the most important
American architectural journals are to be found here. This collec-
tion is placed in one of the architectural rooms.

The casts, photographs, etc., of the art gallery. In the Univer-
sity Library are many of the best English, German, French, and
American architectural works and periodicals.

A large and well equipped carpenter and cabinet shop contain-
ing cabinet benches and sets of fine tools for classes in shop prac-
tice; foot and power lathes; machine saws, planers, moulder, ten-
oner, shaper, jig saw, mortiser, boring machine, etc.

An architect’s level, rod, and 100-foot steel tape.

A 5x7 folding kodak of latest pattern, fitted with roll holder,
plate holders, and film carriers. An 8x10 bellows camera with a
Steinheil aplanatic, wide angle lens, for copying architectural views
and interiors.

ARCHITECTURAL COURSE.
FIRST YEAR.

1. Advanced Algebra; Elements of Draughting; Shop Practice;
French, German, or English; Military.

2. Trigonometry; Descriptive Geometry and Lettering; Shop Prac-
tice; French, German, or Englisk; Military.

3. Analytic Geometry; Advanced Descriptive Geometry; Shop Prac-
tice; French, German, or English; Military.

SECOND YEAR.

1. Differential Calculus; Wood Construction ; Physics; French, Ger-
man, or Free Hand Drawing (all optional); Military.

2. Advanced Analytical Geometry; Stone, Brick, and Metal Con-
struction; Physics; French, German, or Free Hand
Drawing (all optional); Military.

3. Integral Calculus; Sanitary Construction; Physies; French, Ger-
man, or Free Hand (all optional); Military.

THIRD YEAR.

1. Analytical Mechanics; Architectural Drawing; Chemistry; Themes
and Elocution.

2. Resistance of Materials; History of Architecture; Architectural
Drawing; Themes and Elocution.

3. Roofs; History of Architecture; Surveying; Themes and Elocu-
tion.
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FOURTH YEAR.

1. Superintendence, Estimates, and Specifications; Architectural
Perspective; Free Hand Drawing, or Modeling.

2. Heating and Ventilation; Architectural Design; Free Hand
Drawing, or Water Color; Thesis.

3. Esthetics of Architecture; Architectural Design; Free Hand
Drawing, or Sketching; Thesis.

ARCHITECTURAL ENGINEERING.

The especial purpose of this course of study is to qualify grad-
nates for the profession of architecture, and particularly as archi-
tects, structural draughtsmen, and computers, as well as superintend-
ents of construction. It is intended for those students preferring the
mathematical and structural side of architecture to its artistic side,
and for those who wish to acquire a thorough knowledge of iron and
steel construction as it is now executed in architectural structure.

The course of study differs from that in architecture in the fol-
lowing particulars: Hydraulics and surveying are both required, the
last being a single term study arranged for architectural students.
Masonry construction, bridge analysis, and bridge designing, as
taught to civil engineers, are taken instead of the second year of
work in advanced free hand drawing, such as modeling, industrial
design, and color design. A term of work in advanced graphics is
also offered in lieu of architectural perspective. The remainder of
the course of study is identical with that in architecture. The
methods of imparting instruction are also similar, and are fully
described elsewhere.

ARCHITECTURAL ENGINEERING COURSE.
FIRST YEAR.

1. Advanced Algebra; Elements of Draughting; Shop Practice;
French, German, or English; Military.

2. Trigonometry; Descriptive Geometry and Lettering; Shop Prac-
tice; French, German, or English; Military.

3. Analytical Geometry; Advanced Descriptive Geometry; Shop
Practice; French, German, or English; Military.

SECOND YEAR.

1. Differential Calculus; Wood Construction; Physics; French,
German, or Free Hand (all optional); Military.

2. Advanced Analytical Geometry; Stone, Brick, and Metal Con-
struction; Physics; French, German, or Free Hand (all
optional); Military.
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. Integral Calculus; Sanitary Construction; Physics; French, Ger-
man, or Free Hand (all optional); Military.

THIRD YEAR.

. Analytical Mechanics; Architectural Drawing; Chemistry; Themes
and Elocution.

. Resistance of Materials; History of Architecture; Architectural
Drawing; Themes and Elocution.

. Roofs; History of Architecture; Hydraulics; Themes and Elo-
cution.

FOURTH YEAR.

. Masonry Construction; Superintendence, Estimates, and Specifica-
tions; Architectural Perspective, or Advanced Graphies.
. Bridge Aupalysis; Heating and Ventilation; Architectural Design;
Thesis.

. Bridge Design; Surveying; Architectural Design; Thesis.

—6
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SCHOOLS.
CHEMISTRY; NATURAL SCIEXNCE.
FACULTY.

TrOMAS J. BURRILL, PH.D., Actix¢ REGENT, Botany.
STEPHEN A. FoRrBES, PH.D., Dean, Zoblogy and Entomology.
CHARLES W. RoLFE, M.S., Geology.

ARTHUR W. PALMER, Sc.D., Chemistry.

SAMUEL W. PARR, M.S., Chemistry.

HowArD S. BRODE, Assistant in Zoology.

HARRY S. GRINDLEY, B.S., First Assistant in Chemistry.
GeorGE P. CrLiNnTON, B.S., Assistant in Botany.

RoBERT H. ForBEs, Second Assistant in Chemistry.

MEMBERS OF OTHER FACULTIES GIVING INSTRUCTION
IN THIS COLLEGE.

EDwWARD SNYDER, M.A., German.

Javes D. CRAwFORD, M.A., History.

JaMeEs H. BRowNLEE, M.A., Rhetoric and Oratory.

NATHANIEL BUTLER, JR., M.A., English Literature.

FraNK F. FrEDERICK, Industrial Art and Design.

EvBripgE R. Hirus, First Lieut., U.S.A., Military Science.

M. R. PArRADIS, M.A., French.

HERBERT J. BARTON, M.A., Latin.

SaMUeL W. StrRATTON, B.S., Electrical Engineering and Physics.

GEORGE W. MyERs, M.L., Mathematies.

EpIiTH ADELAIDE SHATTUCK, Assistant in Industrial Art and
Design.

COLLEGE OF SCIENCE.

The College of Science affords an opportunity for the thorough
study of the natural and physical sciences, either as specialties or
82
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as the substance of a liberal education. It is possible for the stu-
dent to take a year each (five exercises a week) in chemistry, phys-
ics, zodlogy, botany, and geology, with a considerable amount of
language, literature, and general studies; or to concentrate his sci-
ence work on one of several subjects; taking, for example, four years
in chemistry or three years in either botany or zodlogy.

It is the leading object of the chemical courses to give a tech-
nical education, as a preparation for chemical pursuits. It is the
main purpose of the courses in natural science, on the other hand,
to give a liberal education, based essentially upon a wide acquaint-
ance with a considerable group of related sciences, or upon a more
thorough knowledge of a smaller number. Access to the elective
literary and historical subjects open to the student in these courses
is conditioned only by a minimum requirement with respect to sub-
jects more important to the immediate ends of the College of Sci-
ence.

DESCRIPTION OF COURSES OF INSTRUCTION.
CHEMISTRY.

The chemistry of the College of Science is taught in ten courses
of instruction, the first five of which form the regular four years’
course of study in the school of chemistry. Course 6 is arranged for
students of other schools, who have taken course 1; and course 7 is
offered to pharmaceutical students, in place of course 3 for regular
students of chemistry.

1. General and Experimental Chemistry.—Required of all students
in this department. This course is-intended to serve as an
introduction to the subject of chemistry, and is directed chiefly
to the fundamental and general principles of the science. The
work of the term consists of illustrated lectures, recitations
upon the subject matter of the lectures and upon text book
lessons, and of practice in the laboratory. The laboratory
work, comprising a series of experiments illustrative of chemical
principles and their applications, and involving a considera-
tion of the properties of some of the more important elements
and their compounds, serves in part as a preparation for the
work of the class room. Remsen’s Introduction to Chemistry.
Fall term, 10 hours a week. Professor PALMER.

2. Qualitative Analysis.—This course includes a systematic study of
the metallic elements, their salts and compounds, and their
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chemical formulse and reactions, together with the principles
which underlie qualitative analysis. In the laboratory these
subjects are experimentally studied as preliminary to the work
of qualitative analysis, which occupies the latter part of the
winter and the first of the spring term. Following this, further
application, and to a large extent an original use, of the knowl-
edge gained is made in the preparation and purification of
typical salts and compounds from the spent material which
accumulates in other lines of work throughout the laboratory.
Thorpe’s Inorganic Chemistry, Metals; Volhard and Zimmer-
man’s Experimental Chemistry. Winter and spring terms, 15
hours a week. Professor PARR.
Required:oChemistry, 1.

3. Quantitative Analysis and Assaying.—The work in this course

extends through the sophomore year and the fall term of the
junior year. It begins with the analysis of salts of definite and
known composition, the purpose being to gain facility and accu-
racy of manipulation together with a general knowledge of the
principles involved in the best practice. The class room work
is chiefly lectures and recitations upon assigned topics in Fre-
sening’s Quantitative Analysis. In the winter term practice is
given in the use of methods for special lines of work, including
volumetric assays and analysis of ores and furnace products.
This is followed by the electrolytic determination of copper,
etc., and by the usual fire assays of lead, silver, and gold. The
class room instruction in this term is mainly by lectures and
special notes, the student being required to read assigned parts
of the works of Kerl, Mitchell, and others.

During the spring term lectures upon the chemistry of agri-
culture are given accompanied by laboratory work in the quan-
titative analysis of some of the materials employed in agricult-
ure and agricultural produets. The laboratory practice
includes the analyses of complex silicates. as feldspar, mica, or
glass, and of commercial fertilizers, milk and grain.

During the fall term of the junior year advanced quantitative
work is continued, to include the analysis of potable and mineral
waters, with special reference to their sanitary examination; of
illuminating, furnace, and natural gases, etc. Use is made of
both the eudiometric and absorption methods.

The class room work in this term is chiefly devoted to special
applications of chemistry to the arts, to chemical technology,
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etc. Theinstruction is by lectures and recitations upon assigned
topics in standard works of reference. Four terms, 10 hours a
week. Professors PALMER and PARR.

Required: Chemistry, 1, 2.

4. Organic Chemistry.—This course consists in a consideration of
the principles and the processes of organic chemistry. The in-
struction comprises recitations, lectures, and laboratory practice.
Remsen’s Organic Chemistry is employed as a text book, and is
supplemented by lectures upon special topics and by references
to the works of Richter, Roscoe and Schorlemmer, and Beilstein.
In the laboratory the practice consists in the preparation of or-
ganic compounds, in accordance with the directions given in the
text book, with selections from the manuals of Levy and Fischer
Some time is also devoted to ultimate organiec analysis. Winter
and spring terms, 10 hours a week. Professor PALMER.

Required: Chemistry, 1, 2.

5. Investigations and Thesis.—This course is intended as a final
preparation for the practical work to which the student intends
to devote himself after graduation. In the first term some
time is given to the study of toxicology and urinalysis, after
which the candidate for a degree is required to engage in some
line of original research. The subject of the investigation must
be determined by or before the Thanksgiving recess, after which
time, and until the Christmas holidays, the work is of such a
nature as to familiarize the student with the special methods and
processes involved in the research contemplated. After the holi-
days the work of investigation is prosecuted and the required
thesis prepared. In this research work the student is required
to make full use of the various sets of chemical journals, Eng-
lish, French, and German, as an essential means of extending
his acquaintance with chemical literature and a drill in consul-
tation of works of reference.

Throughout the year the class instruction is by lectures, reci-
tations, and by discussions in toxicology, in theoretical and
thermo-chemistry, and in the history of chemistry. Wormley’s
Micro-chemistry of Poisons, Taylor on Poisons, Meyer’s Modern
Theories of Chemistry, and Meyer’s Geschichte der Chemie are
some of the works used during the year. Fall, winter, and
spring terms, 10 hours « week. Professors PALMER and PARR.

Required: Ten terms of chemical work.
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6. Qualitative Analysis.—This is a course of study of three terms,
arranged for students in other than the regular chemical
courses. The first term’s work is ideantical with that of course
1. In the second term & short course in qualitative analysis
is given, which involves a study of chemical compounds and of
chemical reactions, and their application to some of the more
common metallurgical and other technological processes. The
analysis of numerous compounds is made, involving also tests of
material and special experiments which may bear upon the
student’s subsequent work. The class room work is by lecture
and recitation upon assigned text. The third term’s work
consists of advanced qualitative analysis, including the purifi-
cation and preparation of inorganic salts and compounds, ete.
Special lectures and experiments are arranged in this course
with reference to the needs of other University departments.
Fall, winter, and spring terms, 10 hours a week. Professor
PARR.

7. Advanced Work for Agricultural Students.—This course com-
prises one term’s work in quantitative analysis identical with
the first term of course 3, one term in organic chemistry, the
first term of course 4, and a third term of work in agricultural
chemistry similar to the third term of course 3 but more dis-
tinctly technical in scope. Text books are Fresenius’s Quanti-
tative Analysis, Remsen’s Organic Chemistry. The instruction
in Chemistry of Agriculture is mainly given by lectures and
assigned reading. Fall, winter, and spring terms, 10 hours a
week. Professors PALMER and PARR.

Required: Chemistry, 1, and either 2 or 6.

8. Pharmaceutical Chemistry.—For students desiring to make a
specialty of pharmaceutical chemistry. The first term is iden-
tical with the corresponding term of course 3. In the second
and third terms the work consists in the valuation, quantitative
analysis, and assay of various pharmaceutical materials and prep-
arations; this work being followed by the preparation of pills,
suppositories, syrups, emulsions, extracts, tinctures, and other
galenical preparations, during the fourth term. Parish’s Treat-
ise on Pharmacy; Fresenius’s Quantitative Analysis; Prescott’s
Organic Analysis; U. S. Dispensatory and Pharmacopeeia. Fall,
winter, spring, and fall terms, 10 hours a week. Professors
PALMER and PARR.

Required: Chemistry, 1 and 2.
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9. Assaying.—For students in mining engineering. The course in
assaying consists of instruction by lectures and from text
books upon the ores, fuels, fluxes, furnaces, reagents, and
chargers used in the fire assay of gold, silver, and lead
ores. The laboratory practice includes daily use of the
crucible and muffle furnaces and the manipulations connected
with fire assaying. The rapid wet assay of copper and zinc
ores is given in close connection with the course in fire assay-
ing. Same as assaying in Chemistry 3. Winter term, 10 hours
a week.

Required: Chemistry, 1, 6; Mining Engineering, 1.

10. Metallurgy.—Especial attention is given to the effect of impu-
rities in ores upon metallurgical processes and finished products.
Fuels, refractory materials, and fluxes are described and their
value and application explained. The known chemical reactions
are expressed in equations; ore mixtures are calculated from
analyses and experiments; and the size, construction, and work-
ing of furnaces are treated in accordance with modern practice.
A series of models of furnaces and specimens of furnace material
and products are used in illustration. The University is suf-
ficiently near large and well conducted works smelting and
refining iron, zine, copper, silver, and lead for excursions to be
made to them during the course. Instruction is given from
text books when possible, but great freedom in choosing ma-
terial from later publications and from the present practice of
actual plants is used in the supplementary lectures. Green-
wood’s Steel and Iron; Peter’s Modern American Methods of Cop-
per Smelting. Spring term, 5 hours a week. Professor PARR.

Required: Chemistry, 1, 6; Physics, 1.

MINERALOGY.

1. Mineralogy.—The first three weeks are devoted to crystallog-
raphy, with recitations and laboratory practice upon models
of crystal forms. In the determination of minerals students
work upon sets of unlabeled hand specimens. Familiarity with
species and skill in applying the best and quickest methods of
determination are attained by constant practice on a large num-
ber of specimens; and the lectures and other instruction ac-
quaint students with the chemical composition and the schemes
of classification. Especial attention is given to ores and rock-
forming minerals. The lectures are extended to cover the whole
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series of minerals, but the time for laboratory practice is not
sufficient to work on all. The succeeding term an opportunity
is given to those who wish it for a continnation of laboratory
practice, but credit will not be allowed unless especially granted.
Dana’s Text Book of Mineralogy. Fall term, 10 hours a week.
Professor BATLDWIN.

Required: Mathematics, 4; Chemistry, 1, 6.

GEOLOGY.

In the department of geology four courses are offered. For
those students who wish more than a general acquaintance with the
subject a major course of one year is provided, covering thirty-
six weeks of class room and laboratory instruction; and a supple-
mentary course of twenty-two weeks is offered to those who
select a geological subject as a thesis. Engineers who wish an
acquaintance with those portions only of the science which bear
most directly on their future work are offered a minor course of
eleven weeks. A minor course of eleven weeks is offered to
those desiring merely an outline of the most prominent facts and
theories of geology, with some ideas of the methods by which the
goologist arrives at his conclusions.

COURSE 1.

1. Geology, Major Course.—(a) Dynamic Geology. The instruction
given under this head is intended to familiarize the student with
the forces now at work upon and within the earth’s crust, model-
ing its reliefs, producing changesin the structure and composition
of its rock masses, and making deposits of minerals and ores.
A series of localities is studied in which great surface changes
have recently taken place, with a view to ascertaining the char-
acter of the forces producing such changes, and the physical
evidence of the action of like forces in the past. The subject
is taught by lectures, and is abundantly illustrated by maps,
models, charts, and views.

(b) Petrographic Geology. The instruction under this topic
is given by lectures and laboratory work. The subjects included
are the classification of rocks, the methods used in their deter-
mination, the conditions governing the formation of each species,
the decompositions to which they are liable, and the products of
these decompositions. Each student is supplied with a set of
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blow-pipe tubes and reagents, and a series of hand specimens
covering all the comnion species of rocks.

(¢) Historical Geology. The work on this subject is substan-
tially an ictroduction to the history of geology as a science, and
the developmental history of the leading geological doctrines.
An attempt is also made to trace the history of each geological
fleriod, so far as may be done with the data in hand.

(d) Paleontology. The scheme of instruction in this subject
places before the student the classification adopted for those
organic forms occurring as fossils, together with the succession
of the various groups that occur in the strata, with the cause,
as far as known, for their appearance and disappearance. The
student is required to familiarize himself with selected groups of
paleozoic fossils, abundant illustrations of which are placed in
his hands. The subject is presented in lectures and demonstra-
tions, each group being considered in connection with its near-
est living representative.

(e) Economic Geology. The final term of this course is devoted
to a study of the uses man may make of geologic materials, the
conditions under which these materials occur, and the qualities
which render them valuable. The instruction is given by lec-
tures, with references to the various state and government
reports, transactions of societies, and monographsin which these
subjects are treated, as well as by demonstrations with mate-
rials from the collections of the University.

In dynamic and historicai geology Dana’s Manual is used as a
reference book. Petrography is pursued by means of a blue-
print adaptation of Rosenbusch for the crystalline rocks, and
various authors for the fragmental. In paleontology Nichol-
son and Zittel are used for descriptions of the larger groups,
Miller, for general distribution, and the various state surveys
for species. Winter and spring terms, 5 hours a week; fall
term, 10 hours a week. Professor ROLFE.

Required: Chemistry, 1; Physics, 1, or 2; Mineralogy, 1; Bot-
any, 1, or 6; Zoblogy, 1, or 5.

2. Investigations and Thesis.—For students who select a geological
thesis gnidance and facilities will be afforded for individual in-
vestigationsin the field and laboratory. Winter and spring terms,
10 hours a week. Professor ROLFE.

Required: Geology, 1.
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3. Engineering Geology.—1It is the object of this course to bring to-
gether those parts of geology which will be of the greatest
practical benefit to an engineer. The course will deal mainly
with subjects connected with the origin, classification, and
transformations of rocks, with the principles which govern the
deposition and structure of rock masses; with the conditions
under which the useful rocks and minerals occur, and thesondi-
tions which make them more or less valuable. The instruction
is given by lectures and by demonstrations in the laboratory.
Winter term, 10 hours @ week. Professor ROLFE.

4. General Geology, Minor Course.—This course includes a selection
of such geological facts and theories as should be known to
every intelligent person, with such discussion of them as the time
will permit. The subjects treated will be fully illustrated, and
opportunity will be afforded for some study of rocks and fossils.
Spring term, 10 hours & week. Professor ROLFE.

METEOROLOGY.

1. Meteorology.—The study of those atmospheric movements which
bring our changes of weather, with their relations to heat, cold,
electrical conditions, wind, cloud, barometric pressure, etc., con-
stitutes the work of the first half of the fall term. Abercrom-
bie’s Weather is used as an introductory text book; but most of
the instruction is given by lectures, the study of charts, and
attempts by the student to forecast weather changes. Fall
term, 2 hours a week. Professor ROLFE.

Required: Chemistry, 1; Physics, 1, or 2.

BOTANY.

Six courses of instruction are offered in this subject—five pri-
marily intended to meet the wants of students making botanical
work more or less a specialty, and the sixth oceupying a single
term, complete in itself, for students whose chief attention is given
to other branches. Three to eight terms’ work constitute a major
course; that of the single term, course 6, a minor course. To a very
large extent natural objects are studied rather than books; but con-
stant 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.
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1. Histology, Morphology, and Physiology.—This major course
extends through one year, beginning in the fall. At first sys-
tematic studies are made upon specially difficult natural orders
of flowering plants; as Composite, Cyperaces, and Graminea;
with attention given to nomenclature and to the principles of
classification. After vegetation has been destroyed by frost the
remainder of the fall term is devoted to the histology of plants.
Students make and study microscopical sections and other
preparations, make micro-chemical tests, draw figures, and
write descriptive notes. Lectures or text book recitations occur
about twice a week.

The morphology and classification of special groups of plants,
beginning with the lowest orders, constitutes the work of the
winter term. Compound microscopes are constantly in use, and
the laboratory work is made the basis of instruction, variously
aided and extended by the study of the text book and by lect-
ures. Special attention is given to injurious fungi.

The third term is devoted to vegetable physiology ard in-
cludes: the extent and causes of the movements of fluids in the
tissues, the absorption of nutrient materials, respiration, trans-
piration, and assimilation; the causes, peculiarities, and results
of growth; the relations and effects of external agencies, as
heat, light, gravitation; self- and cross-fertilization; variation
and heredity; movements and sensitiveness. The instruction is
given by lectures and recitations, supplemented by required
observations and experimental practice. Bessey’s Botany ;
Goebel’s Outlines of Classification and Special Morphology ;
Vine’s Lectures on Vegetable Physiology. Fall, winter, and
spring terms, 10 hours a week. Professor BURRILL.

Required: Chemistry, 1; Art and Design, 4.

2. Bacteriology.—Bacteria and allied organisms are now known to
play exceedingly important roles in nature, and in the daily life
and well being of man. This course is an introduction to existing
knowledge upon the subject, and offers instruction in the mod-
ern methods of experimentation and research. The laboratory
is well equipped for a limited number of students. Only those
who can give extra time when occasion demands should under-
take the work. Lectures and assigned reading accompany the
laboratory work. Fall term, 10 hours a week. Professor BUR-
RILL.

Required: Botany, 1; Chemistry, 1; Art and Design, 4.
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3. Fungi.—There is offered in this course an opportunity for ad-
vanced work in special groups of plants to which an introduc-
tion is made in the winter term of course 1. The determina-
tion and classification of species and studies upon life histories
largely occupy the time. The methods of bacteriology are used
in the cultivation of fresh material. Students who propose to
take the course should give notice of the fact at the beginning
of the year or earlier, and should make collections for them-
selves. Laboratory work constitutes the principal part of the
course. Winter lerm, 10 hours a week. Professor BURRILL.

Required: Botany, 1, 2; Chemistry, 1; Art and Design, 4.

4. Plant Reproduction and Development.-——Studies are made upon
self- and cross-fertilization, embryology, and development, and
upon special topics in physiology. Laboratory work supple-
mented by Jectures and assigned reading. Strasburger’s Prac-
tical Botany: Detmer’s Pflanzenphysiologisches Prakticum.
Spring term, 10 hours @ week. Professor BURRILL.

Required: Botany, 1; Chemistry, 1; Art and Design, 4.

5. Investigations and Thesis.-—Facilities are offered for original
investigations upon selected subjects upon which may be based
a thesis required for a degree. Special arrangements should
be made with the instructor during the preceding year or at
least not later than the beginning of the year in which the work
is to be taken. Laboratory work, 10 or more hours o week. Pro-
fessor BURRILL.

Required: Botany, 1; Chemistry, 1; Art and Design, 4.

6.—General Botany.—This minor course is offered to students who
have bunt a single term of botanical study. An endeavor is
made to present a general view of the science and to provide an
introduction to modern methods of work. Lectures are given
and two to four hours a week of laboratory field work are
required. Spring term, 7 hours a week. Professor BURRILL.
Required: Chemistry, 1.

ZOOLOGY.

Zoblogy is taught in five courses: (1) a major course (restricted
elective) of a full year, two hours a day, primarily for students of
natural science; (2) a term of embryology tor those who have taken
course 1; (3) two terms (senior) for those who have taken courses 1
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and 2, and who select a zodlogical subject for the graduating thesis;
(4) a year’s work (open elective) in systematic zodlogy, for advanced
students only; and (5) a general course of a single term, offered as
a minor course in the school of natural science and as an elective
to the students of the University at large.

1. General Zodlogy, Major Course.—It is the immediate object of
this major elective course to make working zodlogists, and its
secondary object to draw from zoblogical science its dis-
tinctive discipline as an element in a liberal education. It is
planned with a view to giving to students a wide acquaintance
with the methods of zotlogical research in field, laboratory, and
library, and a sound and accurate knowledge of zoGlogical theory
and of the leading facts of observation and experiment upon which
such theory rests. As it is presumed that all taking this course
will have had a major course in botany, the laboratory work of
the fall term (on the earthworm and on Hydra) is made an intro-
duction to the special methods of the zodlogical laboratory. The
remainder of the term is given to the Protozoa and Ceelenterata,
the former of which are studied at length in the laboratory and
lecture room in respect to their structure, physiology, and
classification; their relations to plants; and their relations to
the organization, embryology, and developmental history of the
higher animals. These subjects are used to elucidate and illus-
trate the general theory of zoSlogy, which is here presented in
outline, to be completed and filled in as the work of the course
proceeds.

The second term is devoted to the morphology, physiology,
and general classification of the remaining invertebrates, with
principal attention to the Arthropoda. Early in this term a
course of lectures on general embryology is given, with princi-
pal reference to the development of the earthworm as a type.
The laboratory work includes the thorough study, by each mem-
ber of the class, of an assigned species as a semi-independent
investigation, the results of which are presented at the end of
the term in a paper and drawings.

The third term’s work is done on vertebrates, with principal
attention in the laboratory to anatomical methods for the larger
animals. The work of this term includes also a series of studies
made by the class together upon the smaller aquatic animals of
the neighborhood, taken as a biological group.
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The more important features of the method in this course are
comparative dissections, descriptions, drawings, and microscopic
preparations of types of the greater groups as a basis for the
study of the subkingdoms and their more important divisions;
lectures on the comparative physiology of selected forms, with
especial reference to their relations to their environments, or-
ganic and inorganic, present and past; studies of the zotlogical
classification, commonly introduced by analytical synopses, ex-
hibiting the technical relations of groups, together with lectures
and elaborate reviews directed especially to the general system'
of homologies by which zoGlogical science is organized as a co-
herent whole. One year, 10 hours a week. Professor FORBES.

Required: Chemistry, 1; Botany, 1 or 6. Physiology, 1, must
be taken with the first term’s work of this course, if not before.

2. Embryology.—A course in practical and general embryology is
given in the fall term as a sequel to course 1. It is jequired of
all students intending to present a zotlogical thesis, except such
as take course 4. It includes laboratory work upon the develop-
ment of the chick, with asslgned reading in geueral embryology
for half a term, and an equal amount of reading on the evolu-
tion of animal life. Fall term, 10 hours a week. Professor FORBES.

Required: Zodlogy, 1.

3. Investigations and Thesis.—Candidates for graduation in the
College of Science who select a zobGlogical subject as a thesis,
are required to spend at least two hours a day for the winter
and spring terms of their senior year in making an independent
investigation of some selected zodlogical subject. While this
work is done under the general supervision of an instructor, it
is in its methods and responsibilities essentially original work.

4. Systematic Zoblogy (including Entomology).—To students who
have course 1 an opportunity is offered for a year’s work, two
hours a day, in systematic zoslogy (including entomology), to be
taken ifldividua,lly, under the guidance of an instructor. It
may be closely adapted to the bent and ability of the student. It
should consist essentially of determinative and descriptive work
upon selected groups, and must be concluded with a synoptic or
monographic paper upon some group of animals, based upon
personal study.
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For students of this course very unusual facilities are at hand
in the library and collections of the State Laboratory of Natural
History, which occupy rooms adjoining those of the zoblogical
department of the University. One year, 10 hours a week. Pro-
fessor FORBES.

Required: Zoblogy, 1.

5. General Zodlogy, Minor Course.—For the benefit of students of
natural science specializing in some other direction, as well as
for literary students desiring some general knowledge of zotlogy,
a course of a single term is offered which contains enough lab-
oratory and “descriptive work to give a practical idea of the
method of zodlogical science, and a sufficient number of lectures,
with study of text, to cover the general subject in a cursory
manner. Principal attention is paid to the Protozoa, to insects,
and to birds. Winter term, 10 hours a week. Professor FORBES.

The texts most frequently used in the foregoing courses are
Sedgwick’s Claus, in general zodlogy, Haddon’s Introduction to the
Study of Embryology, and Foster and Balfour’s Elements, in embry-
ology. The dissections and other morphological studies are made
with the aid of laboratory manuals prepared in the department and
furnished to students in cyclostyle print. The determinative work
of the course is guided by synopses, descriptive papers, and the
like, also prepared in the laboratory and reproduced by the cyclo-
style. A very full series of laboratory guides and manuals is at hand
for reference. Winter and spring ierms, 10 hours a week. Professor
FoRBES.

Required: Zoblogy, 1.

ENTOMOLOGY.

1. General and Economic Entomology.—A single course for the
especial benefit of the school of natural science, is offered in
this subject. It is designed mainly as a preparation for economic
work and investigation as & specialty; but students whose prin-
cipal interest is in structural or systematic entomology, may
take a special line of such work in the second term.

A large part of the time is devoted to the study of the char-
acters, life histories, habits, and economic relations of a selected
list of especially important insects. Specimens of these in their
different stages, together with synopses and descriptions of the
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families to which they belong, are furnished the students, and
the essential facts not discoverable by direct observation, are
given in lectures or acquired by study of text.

Practice in field observation is given as opportunity offers,
and all are taught the ordinary methods of the collection, prep-
aration, and care of specimens, together with the approved
methods of controlling the ravages of the injurious species.

A personal study, continuous for a term, of the life history
and habits of some insect species is made by each student, and
is finally reported in the form of a thesis.

In both field and laboratory an extraordinary opportunity
is offered to competent students of this course to observe and
assist in practical entomological work and original research.
Winter and spring terms, 10 hours a week. Professor FORBES.

Required: Zoblogy, 1, or Zodlogy, 5; Botany, 1.

PHYSIOLOGY.

1. Human Physiology.—The students admitted to this class have

already passed an entrance examination in the elementary prin-
ciples of anatomy and physiology.

The main objects of the course are to make the student
familiar with the position, structure, and healthy action of
those organs most liable to become diseased; to make plain the
part which the nervous system plays in both the healthy and
morbid action of the various organs, and in the problems of
nutrition and energy.

The subject is taught during the fall term of the junior year.
The plan embraces lectures, recitations from the text book, fre-
quent readings from standard authors, and demonstrations from
fresh dissections, alcoholic specimens, microscopical prepara-
tions, skeletons, and the manikin. Martin’s Human Body. Fall
term, 5 hours a week. Professor RoLFE.

Required: Chemistry, 1.

GENERAL BIOLOGY.

1. General Advanced Biology.—For those who have taken a major

course in either botany or zodlogy, a single term of general
biology is arranged and especially commended. It is intended
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to review, extend, systematize, and unify the student’s knowl-
edge of the phenomena, the history, and the laws of life, of the
relations of plant and animal, of living and not living matter,
and of biology to other sciences and to philosophy. It will be
taught chiefly by lectures and by assigned reading. It is prop-
erly a senior study for students of the school of natural science.
Spring term, 10 hours a week. Professor FORBES.
Required: Botany, 1, or Zodlogy, 1.

ANTHROPOLOGY.

1. Anthropology.—The objects of this course are tosummarize the
facts and theories relating to the origin of man; to introduce
the comparative study of races with a view to ascertaining their
relations to each other and to primitive man; and to study the
steps by which races change from the savage to the enlightened
stage. 'The instruction is given by lectures, reading, and reeci-
tations. Tylor’s Anthropology. Fall term, 3 hours a week. Pro-
fessor ROLFE.

The following subjects, offered to students in the College of
Science are described elsewhere as noted—

In the College of Agriculture—
Veterinary Science, 3..

In the College of Engineering—
Mathematics, 1, 3 (and 5 elective); Astronomy, 1; Physics, 1, 2;
Electrical Engineering, 1.

In College of Literature—
Philosophy, 1, 2, 3, 4; Pedagogy, 1, 2, 3; History, 1, 2,4; French,
4, or 1 and 2; German, 1, 2; Political Economy, 1; English Lit-
erature, 1 and 2, or 6, 7, 8; Rhetoric and Oratory, 1.

In School of Military Science—
Military Science, 1, 2.

In School of Art and Design—
Art and Design, 4.

SCHOOL OF CHEMISTRY.

The aim of the instruction in this school is to impart such a
knowledge of chemistry as will enable the student to apply the prin-
ciples of the science to the work of the druggist, pharmacist, and
practical chemist, as well as to investigations of chemical problems
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