SCHOOL OF M E C H A N IC A L E N G IN E E R IN G .

D R A W IN G

ROOM.

There have been provided for the use of students in Mechanical
Engineering ten drawing tables. These accommodate two stu
dents each, and each contains four drawers provided with lock and
key. Each table holds two drawing boards 25x36 inches. There
are other drawing boards 24x30 inches for smaller work. Special
drawing instruments are placed at the disposal of the students.
WOOD SHOP.

This shop contains the following tools and machines:
10 Wood Turning Lathes.
1 Scroll Saw.
1 Band Saw.
1 Double Circular Saw.
1 Pow er Grindstone.
1 Pattern Maker's Large Wood Turning Lathe.
10 Carpenters Benches.
10 Complete Sets of Bench Tools.
11 Complete Sets of Wood Turning Tools.
Set of Iron Clamps.
Set of W ooden Clamps.

FORGE SHOP.

This shop contains the following appliances for forge work:
10 D own-D raft Forges.
10 A nvils on Blocks.
10 Hardies.
10 Hammers.
10 Sets of Tongs.
10 Squares.
10 Calipers.
Set of Top and Bottom Swages.
Set of Top and Bottom Fullers.
Set of H eading Tools.

- 2 5 H ot Chisels.
Cold Chisels.
Combined Punch and Shear.
Combined E xhaust and Blast Fan.

6
6

The blast and exhaust piping is concealed under the floor.

M ACHINE SHOP.

The machine shop contains the following equipment:
Shaper, 16-inch Stroke.
M illing Machine.
P laner 24x24 inch x 8 foot.
D rill Press, 25-inch Swing.
Sensitive Drill.
W ater Eme^v Grinder.
D ry Emery Grinder.
lG-inch Engine Lathe.
14-inch Engine Lathe.
6 V ises for Metal Working.

TOOL ROOM.

This room contains the small supplies, special tools, and appli
ances for special work in the various shops.

—
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COLLEGIATE DEPARTMENTS OE INSTRUCTION.
Note Roman numerals indicate the number o f t h e c o u r s e ; Arabic
indicate the number of recitations per week. C o u r s e s e x t e n d through
one semester.

C O U R SE S OF STUDY IN THE D E P A R T M E N T OF HISTORY
AND PHILOSOPHY.

HISTORY.

I. The History of England and the English Constitution. 4.
II. American History, w ith especial reference to the development
of Political, Social, and Industrial Institutions. 4.
III. Studies in Ancient History, including the K ingdom s of the
East, Egyptian Civilization, the Grecian States, and the Roman Em
pire.
I \ . The History

of

Civilization

in

M ediaeval

and

Modern

Europe.
PHILOSOPHY.

I.

The E lem ents of Psychology. E sp ecia l. prominence w ill be
given to the practical phases of the subject as relates to Mind Cul

ture. 3.
II.

Ethics. Lectures and Recitations. An attem pt will be made
to apply the scientific method to the investigation of the right in hut man conduct and individual relation. 2.
III. History of Philosophy. Text-Book and Lectures. 4.
IV. An examination of the leading theories in Modern Philosophy.

Lectures and Library Work. 4.
POL ITICAL ECONOMY.

I.
The Elements of Political Economy. The subject will be treated
from the historical standpoint, and especial attention will be given to
those subjects which directly relate to the industrial, social and prac
tical life of the people.
The instruction aims to train the student in probable reasoning;
and to guard him against hasty generalization in those departments
of the science where facts are not well determined and known. 3.

—
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D E P A R T M E N T OF RHETORIC A N D LITE RATU RE.

I. Rhetoric.—Class room work will be divided between theory and
practice. Them es affording practice in narration, exposition, summar
izing and argum ent will be required.
A portion of the time will be devoted to the analysis and study of
the oration.
Lectures w ill be given upon the history of the English Language.
Four tim es per week, first semester.
II. Rhetoric.—(Open to students who have taken Course I or its
equivalent.)
Critical reading of prose masterpieces, having in view the verify
ing of the principles of Rhetoric. E ssays and papers w ill be re
quired throughout the course.
L ectures upon the formation and growth of English prose w ill be
reinforced by collateral reading. Second Semester.
III. L iteratu re—Old and Middle English. A working knowledge
of Old and Middle English will be acquired, and selections read from
Early E nglish Authors, with special reference to Chaucer. Must be
preceded by Course I. F irst semester.
IV. Literature.—Elizabethan Drama. A general study of the Mir
acle P la y s and the pre-Elizabethan period is pursued to obtain an his
torical setting. Selected plays from Greene, Peele, Lyly, Marlowe,
Jonson. Beaumont and Fletcher. W ebster, M essinger and Shirley.
Papers from time to time w ill be required upon assigned subjects.
Must be preceded by Course I. F irst sem ester.
V. L iteratu re—One-half Course (a) Shakespearian Drama. Crit
ical and careful study of representative Shakespearian plays w ith the
literary history they cover.
One-half Course (b) Comparative Literature. The work w ill be
outlined for each class, as the needs and desires of the students dic
tate. Must be preceded by Courses I and IV. Second semester.
VI. L iterature—Nineteenth Century Literature. Representative
selections from the prose and verse of W ordsworth. Coleridge, Southey,
Carlyle, Lamb, De Quincey, Shelley, K eats, Ruskin and Arnold.
The preparation of the papers required from tim e to time upon as
signed subjects w ill necessitate the study of Comparative Literature.
Must be preceded by Course I. IV and V. F irst semester.
VII.
L iterature—Tennyson and Browning. The critical study of
selections from Tennyson and Browning, comparing the style, philo
sophical ideas and theories of the authors. Papers w ill be required as
designated in Course VI. Must be preceded by Courses I, IV,V and
VI. Second semester.

A III. Literature.—English Epic Poetry. The following topics will
be studied: The characteristics of Epic Poetry; The Classification of
Epics; The Theory of Epic Growth; The Iliad as the model of Epic
Poetry; The B eow ulf (translation) English B allads; Paradise Lost.
Must be preceded by Course I. Second semester.

ELOCUTION AND PHY SIC AL CU LTURE.

In addition to the work in Elocution outlined in connection
with the Preparatory English, special classes may be formed afford
ing training in Voice Culture and Rendering.
I he aim of the Vocal Culture is to strengthen, purify, and en
rich the voice by acquiring a correct method of breathing, paying
due regard to the hygiene of the voice, and by engaging in system
atic drills to develop the flexibility, and to control the pitch,
force and energy of the voice.
The initiative steps in Rendering will be followed by Thought,
Conception and Analysis, Memory Work, Reading of Dramatic
Literature, Study of Comedy and Study of Life.
V hen desired special lessons will be given in any of the work
outlined above, also in Individual Recitals, Monologue Work and
Impersonation.
The movements of the Swedish system are introduced to
further the development of muscular power. This is supple
mented by the Delsarte system of Physical Culture which enables
the student to become possessed of that grace and ease of move
ment which characterizes a refined hearing.
The work as outlined will include General Gymnastics, Marching, Poise, First Steps in Gesture, Expressive Power of the Body,
and Grace in Action.
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PHYSICS.

This subject is taught by both lectures and laboratory work. In
the preparatory courses the students perform nearly all of the ex
periments themselves after having had the subject presented to
them and explained in the recitation.
l o r the advanced work the subject will he presented in two
courses. One of lectures and recitation work only, and one
of laboratory work only, accompanying or following the lecture
course. In this way the illustrative part of the subject is pre
sented to the student by the lecturer, and the quantitative part
is done by the student himself. This arrangement gives the
greatest efficiency to the department both for the student and for
the professor. The equipment in the way of apparatus is very
well arranged for both lecture experiments and for physical meas
urements, while the laboratories are well equipped with the mod
ern forms of tables, piers, etc., as described under Equipment.
Course I. College Physics.—Mechanics, Sound and Light. Re^
quired of all students in Engineering, and in the Scientific Course.
Must be preceded by Courses I and II. Preparatory, or their equiva
lents. by M athem atics I and II, and. except in Engineering Course.
Chem istry I and II. Not open to Freshmen except by special permis
sion. Students conditioned in the required M athematics may not take
this course. Four hours credit, tw o lectures and tw o recitations.
Course begins in first semester. Lectures accompanied by experiments
of illustrative rather than quantitative nature. Text-book. Car hart’s
U niversity Physics.
Course II. College Physics, Heat. Electricity and Magnetism.
Second sem ester. A continuation of Course I. and cannot be taken
independently of that course. Four hours.
Course III. Physical Experiments.—Theory and Methods of P hys
ical M easurements. Includes laboratory experim ents illustrating gen
eral law s in all branches of Physics, and instruction in the use of the
instrum ents of precision employed in Mechanics. Heat, Light and E lec
tricity. Required of Engineers and w ill be found of value to Science
students w ho expect to teach the subjects. Must be preceded by
Courses I and II. Students electing this course are strongly advised
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to prepare them selves by first taking M athem atics III and IV, which
w ill be required of the M echanical Engineering students before tak
ing this work. This course is expected to give the laboratory work
that usually accom panies Courses I and II.
Course IV. Laboratory Work Only.—H ours to be taken optional
w ith the student, but not less than three hours may be taken. May be
taken during either or both sem esters.

GEOLOGY AND M INERALOGY.

At present this work is included in one Department and all
courses offered are elective. The subjects treated will be gen
eral work in Mineralogy and Petrography, and in Dynamic Geol
ogy and Physical Geography. No courses in Paleontology and
Stratigraphic Geology will be given and the subject will receive
its only treatment as a part of Dynamic Geology.
The immediate locality offers unsurpassed opportunities for
study of the many and varied processes in geological changes, and
of a wonderful diversity of different geological formations,
while the State of Montana and neighboring states are noted for
the large numbers of crystallized minerals found within their bor
ders. These states being distinctively mining states all must real
ize the importance of thorough knowledge of the principles of
Mineralogy and Geology as applied to ores of economic importance.
Special attention is given to Economic Geology after the students
have prepared themselves in the fields of these twro sciences.
The subjects are taught by lectures and laboratory work. For
Mineralogy and Petrography the laboratory work is the examina
tion of the minerals in museum (see museum,) and the determi
nation of minerals by microscopic and blow-pipe tests. For Geol
ogy the laboratory work is applied as field work and excursions to
the different exposures of characteristic rocks, and to localities
where important geological changes have taken place and left their
trace.

- 3 1 Course I. Mineralogy. A study of the minerals from their erystallographic and chemical properties. Subject of Crystallography thor
oughly review ed before the study of minerals is taken up. Must
be preceded by Chemistry I and II.
The following courses are
recommended as precedents or to accompany this work. Cliem. III.
Math. I and II, and Physics I and II. Students deficient in preparatory
M athem atics or Physics may not take this course. Four hours credit.
Two lectures or recitations, and two laboratory practices. T his latter
work w ill include blowpipe analysis which w ill be studied during the
latter portion of the term. Students electing this course should arrange
work so as to have three lectures with one practice for the first part
of the term, and extra laboratory work in the latter portion. F irst
sem ester.
Course II. General Geology. Lectures accompanied by field and
laboratory work. Four hours distributed between lectures and field
work like course in Mineralogy. Especial attention is given to D y 
namic Geology, but Physiographic Geology is also fully treated. Second
sem ester. Must be preceded by Mineralogy, Course I.
•Course III. Lithology. A study of rocks from their physical and
chemical properties without the use of the microscope. Particular at
tention is paid to their geological history. Must be preceded by
Courses I and II. First semester. Three hours credit, tw o lectures
and one laboratory practice.
•Course IV. Economic Geology. D eals with the m inerals of gold,
silver, copper, lead, iron, zinc, antimony, etc. w^hich occur in quanti
ties of economic importance, modes of occurrence of same, and effect
of different gangues on value of ores. Must be preceded by Courses I
and II. Second semester. Four hours, lectures.
•Courses III and IV w ill not be given in the year 1898-99, but may
be expected in year 1899-1900.

CO UR SES IN CH E M IST R Y .

The courses in Chemistry are arranged as nearly as possible like
those in the best Chemical Laboratories in the United States. As
an introduction to all courses in this subject, and as a pre-requisite
for many others, a course extending over one year is given in Gen
eral Chemistry. This is presented by recitations and laboratory
work, together with some lectures on points which involve the

use of apparatus too complicated or too delicate for the average stu
dent. For the present this one course will be given to all students
choosing it, instead of making separate classes for Mechanical En
gineers, and for general course students. Iiemsen’s Briefer Course
and Trevor’s Molecular Theory are used as the text books, and
K ortright and Trevor’s Laboratory Guide for the practices. In
this year’s work students gain a clear conception of chemical ele
ments, chemical changes, and the philosophy in general of Chem
istry—principles too often indistinctly learned, but absolutely es
sential for all future work in this Science.
One-lialf year in Qualitative Analysis follows this work.
It
is taught by recitations, but the larger proportion of the stu
dent’s time is spent in the Laboratory. I t is expected that the
remainder of the year will be devoted to Quantitative Analysis
which involves the principles of Analysis, by both Gravimetric
and Volumetric methods.
These two years of work should be considered as essential for
all other work in Chemistry and for advanced w^ork in Mineral
ogy. It is recommended that Assaying be not taken up until
after this amount of work has been finished, although only the
first three semesters of work are required.
Advanced courses in Chemistry are taken up at the student’s
option. At present a course in Organic Chemistry involving lec
tures and laboratory work on the chemistry of the compounds of
carbon is offered for those students fitted for the work. Addi
tional courses in advanced Quantitative Analysis, Organic and In 
organic Chemistry, and Agricultural Chemistry, will be given when
sufficient demand is made by students properly prepared for the
work.
Ample apparatus is at the disposal of the students (see equip
ment) and with the fine laboratories every inducement is offered
to students to make themselves proficient in this interesting line
of science.

C H E M IS T R Y .

Course I. General Inorganic Chemistry, required of all general
course students and of Engineers. Open to students in the Freshm an
year who have no entrance conditions in M athem atics. Course begins
first sem ester. Four hours credit. Two recitations or lectures per w eek.
Two laboratory practices (two hours of laboratory work count as one
hour recitation).
Text Books, Remsen’s Briefer Course, Trevor’s Molecular Theory,
Trevor and Kortright’s Laboratory Guide. Deposit for breakage, $5.00
per term.
Course II. Continuation of Course I through second sem ester.
Course III. Qualitative A nalysis, required of all students special
izing in Chemistry, and must be preceded by Courses I and II, or
equivalent in some laboratory of acknowledged standing. F irst sem 
ester. F iv e hours credit, one or tw o hours recitations as needed,
and six or eight hours of laboratory work dependent upon the recita

tions.
Text Book, Caldwell’s Chemical A nalysis, w ith Prescott and John
son’s Q ualitative A nalysis for reference. D eposit for breakage, $5.00.
Course IV. Introductory Q uantitative

A nalysis.

Must

be pre

ceded by Course III and Mathematics I and II. Second sem ester.
F ive hours credit. One recitation and eight hours laboratory work.
Eight determ inations by gravimetric and six by volum etric m ethods
will be the minimum amount of work accepted for this course.
T his course is required of all students specializing in Chemistry.

Text books, same as for Qualitative A nalysis, with Fresenius Quan
titative A nalysis for reference.
Course V. Assaying. Must be preceded by Courses I and II. and if
possible by III and IV. Students specializing in Chemistry and As
saying will not be permitted to take this course unless preceded by
Course III and accompanied or preceded by Course IV. Includes lab
oratory work in grinding and sampling ores, and the fire assay for gold,
silver, lead and copper, and bullion assay. Determinations involving
Volumetric methods, or the so-called wet methods will be given as part
* of courses IV or VI depending upon the needs of the student.
Lectures on occurrence of ores, methods of sampling and fluxing,
for the assays of all of the principal metals will be given. Students
desiring to specialize in this work are required to precede the course
by Mineralogy I and III.
Text book. Brown’s Manual of Assaying. Other standard works
as Ricketts and Miller, Hiorns, Mitchell, and Furman are in the library.
Hours dependent upon the needs of the student, but not less than three
may be taken, of which one will be lecture and two laboratory work.
Second semester.
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Course A I. Quantitative Analysis, Advanced work. Analyses of
milk, butter and cheese, fodder and fertilizers, electrolysis of metals
as copper, lead, silver, etc., by Classen’s method, analysis of gases
by Hem pel s method, volumetric assays for lead, copper, antimony,
etc., water analysis by sanitary and microscopic methods, analysis
of iron and steel. Must be preceded by Courses III and IV. and
P hysics I and II. Hours to suit the needs of the student but not
loss than three may be taken, all of which will be laboratory work.
F ree use of reference books in library required for this work. Either
semester.
Course VII. Organic Chemistry. The chem istry of the compounds
of Carbon. Lectures, recitations and laboratory work. F iv e h o u rs
credit, of which three are laboratory practices. Must be preceded by
Courses III and IV. The laboratory work is m ainly synthetical, in
w hich the student prepares the compounds studied in the lectures,
h irst semester, to be followed by second sem ester of work along same
lines. Required of all students specializing in Chemistry.
T ext book, R em sen’s Organic Chemistry, and Orndorff’s laboratory
Guide. D eposit .$10.00.
♦Course VIII. Metallurgy. F irst semester. Required o f Mechan
ical Engineers. D eals particularly with the metallurgy of iron and
steel, of the composition and properties o f the different form s of iron.
Presupposes Chemistry I and II, and recommends Mineralogy I. Lec
tures illustrated by lantern slides. Three hours.
♦Course IX . Metallurgy, continuation of Course VIII. D eals with
the extraction and refining of the m etals gold, silver, lead, copper and
zinc. Lectures and excursions to principal m ills in the state. Three
hours. Second semester. Requires Chemistry I, II and III, Mineral
ogy I and IV.
♦Courses V III and IX will not be given in year 1898-99, but may
be expected in 1S99-1900.

D E P A R T M E N T OF BIOLOGY.

This department offers elementary work in general Biology look
ing toward a specialization either in Botany, Zoology or Mi
croscopy, with advanced work in some lines in either of these three
subjects. I he rooms for the use of the department are in the
basement and on the first floor of University Hall, are commo
dious and well lighted, and offer ample facilities for present
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needs. The material equipment is given elsewhere in this cata
logue under the head of Equipment.
The collections of working material are being constantly aug
mented. In addition to those mentioned under the head Mu
seum there is a good series of marine alcoholics, containing both
vertebrates and invertebrates, and a good collection of alcoholics
from this region. For comparison in elementary work there is a
collection of several hundred mounted slides, additions being con
stantly made. The I niversity is situated under the shadow of
University Mountain, altitude 6,000 feet, is within a short distance
of Missoula River, is but a few miles from the Bitter Root River,
and is in the famous Missoula Valley, an agricultural region of
great fertility. A few miles away Mt. Lo Lo rises to an alti
tude of 12,000 feet. The opportunities botanically and zoologi
cally are excellent.
The aim of the department is to bring the student into direct
contact with the truths of nature. To do this there are lectures
and recitations to give broad and general views, while in the labor
atory each student is taught to get the facts for himself first hand.
The rich and new field in which the University is located gives
students good opportunity for work.
It is the intention of the State Board of Education to make
the work of the I niversity as nearly free to residents of the State
of Montana as possible. In earn in g out this generous plan there
are no laboratory fees. The student makes a deposit to cover
breakage only. At the close of the semester the balance is re
turned.
To carry on the work of the department a knowledge of Latin or
Greek will be found of great advantage. In all courses an ability
to draw well free hand is anticipated, while a knowledge of Ger
man or French is very desirable, and for research work almost in
dispensable.
The following courses are offered for the year 1898-99; for the
year of required Biology the student may take courses I and II.
or V and VI.
\
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Course I. General Biology. An introduction to the study of liv
ing things. It is designed to illustrate by the study of a few organ
isms the fundam ental structure and properties of living matter. A
series of animal and vegetable form s is studied in the laboratory, to
harmonize w ith the recitations. Two recitations and four hours of
laboratory per week.
In this course Parker’s Biology w as used the past year. The stu
dents have each a microscope and all necessary material for work.
The dissections included Amoeba, Param ecium , Haem atococcus, Dia
tom, Vorticella, Hydroid, Aurelia, Mueor, Penicillium , Yeast, Earth
worm, Starfish, Lobster, Dogfish. Each student prepared and mounted
a series of slides, and w as taught to embed in paratfine and use the
microtome. To aid in the work reference w as made to such works
as Marshall and H urst’s Zoology, Brooks’ Invertebrate Zoology, Buiupus’s Invertebrate Zoology, D odge’s E lem entary Biology, Colton's
Zoology, H uxley and Martin’s Biology, H ow es’ A tlas of Biology.
At the close of the work of the sem ester a thesis is written on
some approved subject, and presented for criticism. Accurate draw
ings are required, which are handed in from time to time for inspec
tion.
Course II. General Biology. Continuation of course one, and nec
essary for the completion of the work therein indicated.
Course III. Invertebrate Zoology. A general course in the morph
ology and classification of Invertebrates. Laboratory and Class Work.
D issection of typical invertebrates, such as Grantia, Leucosolenia.
Metridium, Pennaria. Campanularia, Sea-Urchin, Sea-Cucumber, Star
fish, Squid, Lobster, Earthworm, Nereis, B alanoglossus, Phascolosoma.
King Crab, Clam, and Insects. In this as in other work in the depart
ment, accurate drawings are required. At the close of the sem ester a
thesis is presented, written on some topic in connection w ith the work.
During the study constant reference is made to such w orks as
Packard, Claus and Sedgwick, H uxley, and Lang. The dissections
are from the list of laboratory books referred to under Course I. with
others. A fair portion of the time is devoted to laboratory technique,
and each student mounts a series of slides from some o f the speci
mens as the work progresses. The course must be preceded by Courses
I and II, but none of the work therein given is duplicated.

Course I \ . A continuation of Course III. Vertebrate Zoology.
The dissections include Balanoglossus, Amphioxus, Trout, Frog, Cat,
etc.
( ourse
. Structural Botany. In this course the idea is to give an
intelligent idea of the scope of modern Botany. Recitation twice and
laboratory practice four hours per week. Bessey’s Briefer Course is
used, with reference to other works on the subject. In addition to the
general exercises as given in the text the student studies such types
as Spirogyra, Diatoms. Protococcus, Mucor. Agaricus, Moss and a flow
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ering plant, using such laboratory guides as Arthur, B arnes and
Coulter’s Plant Dissection, D odge’s Elem entary Biology, H u x ley s
Biology, etc. Each student is supplied w ith a microscope and all nec
essary reagents, is taught to use the camera lucida and m easure w ith
a micrometer scale, and to prepare m aterial for the microtome.
Course VI. System atic Botany. To be preceded by Course
The region near the U niversity has a rich flora, of great botanical in
terest. The valley has an altitude of 3,250 feet above the sea, and
plants may be had from this height to 12,000 feet, the height of M ount
Lo Lo some miles distant. T his course and course V m ay be
taken at any time without previous biological study. Not only is the
student expected to make an herbarium, but he w ill be expected to
study the chemical and medicinal properties of a large num ber of
plants as well as to work out some problems in geographical distribu
tion. Laboratory and field work.
Additional botanical study may be had under Courses A II and
VIII, special work.
Courses VII and VIII. Special Work. Under this heading addi
tional study along biological lines w ill be outlined for stu d en ts desir
ing it. considering both the demands of the students and the capacity
of the department for carrying on the work. Special su b jects w ill be
assigned under the follow ing heads. Advanced microscopical m anipu
lation, entomology or ornithology w ithin certain lim its, physiology
w ith special reference to the histology of the human body, or in v esti
gative work on limited groups of anim als o r ‘plants. Those entering
this work must have finished four of the preceding courses, and m ust
have a reading knowledge of French or German. Laboratory work
w ith seminary.
Seminary. Advanced students will meet once per w eek at an hour
to be agreed upon, to make reports of work or investigations. Occa
sional theses will be presented for discussion, as also reports on cur
rent literature.
,

THE D E P A R T M E N T OF LATIN AND G REEK .

G E N E R A L IN F O R M A T IO N .

1.
The primary aims of this department are the acquisition
of such a mastery of the languages as to enable the student to read
them with some degree of facility, to read the greatest possible
amount of the best Greek and Roman literatures, and to make the
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work subservient to general culture in the English language and
literature.
The scope of this department is conceived to include, not only
the study of the language and literature of the ancient Greeks
and Romans, as narrowly defined, but also some attention to all
phases of their civilization. Without this broader view, some of
the most im portant results of classical studies cannot be attained.
For this reason, the study of the arts, institutions, and life of the
Greeks and Romans will be given due prominence; and provision
has been made for this part of the work.
2. In the required courses, the study of grammar will be pur
sued in connection with the reading, not as an end in itself, but as
a means of intelligently reading the language, with or without
translation. The more systematic and scientific study of gram
mar will be provided for in elective courses.
3. In connection with the prose reading, exercises in writing
Latin and Greek will be used. The training in syntax will be
largely given in connection with this work.
4. There will be almost daily practice in reading and translat
ing at sight, generally from that portion of the text assigned for
the next day’s reading.
• 5. “ Bennett’s Latin Grammar” and “Hadley-Allen’s Greek
Grammar” will be used for the ordinary class room work. Edi
tions of the texts will be chosen as far as possible from those
which have references to these grammars. Students are advised
to bring with them any Latin and Greek text books they may
have; but not to purchase books before definite directions are
given. The most essential aids for study, such as maps, charts,
and works of reference, are provided by the University.
6. The work of the college courses outlined below will be ad
vanced as fast as it seems practicable to advance the requirements
for admission, and should not l>e regarded as presenting the ulti
mate standard or ideal.

-
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courses

-

IN LATIN.

I. Vergil's Aeneid—F irst three books, elem ents of prosody. 4.
II. Vergil's Aeneid—Books IV., V., and VI. 4.
III. Horace—First half, selected Odes. 4.
Cicero—Second half* E ssays, Letters.
IV. L ivy and Tacitus—Selections. 4.
V. Horace—F irst half, selected Satires and Epistles. 4.
Plautu s and Terence—Second half, one play from each.
VI. Private L ife of the Homans. Descriptive, no know ledge of
Latin required for this course, open to all students. 4.
VII. Rapid Reading Course, selected from Latin Poetry. 4.
V III. Rapid Reading Course, selected from Latin Prose. 4.

C O UR SES IN G REEK .

I. A F irst Greek Book: elem ents of Greek Grammar. 5.
II. F irst Book of Anabasis; sight reading, writing Greek; study
of Grammar in connection with the reading and writing. 5.
III. Anabasis continued; sight reading; writing Greek; Gram
mar with topical outlines. 4.
IV. Hom er’s Iliad, selections. 4.
V. Homer Continued—First half, selections from O dyssey. 4.
Herodotus and Thucydides—Second half, selections.
VI. Plato—First half, selections. 4.
Dem osthenes—Second half, selections.
VII. Greek D ram atists—One play each from Aeschylus. Sopho
cles. anl Euripides, selections from Aristophanes. 4.
V III. Greek Archaeology, elective in first sem ester of Senior Year.
Open to all students. 3.
IX . P rivate Life of the Greeks—Descriptive, no know ledge of
Greek required for this course, open to all students. 4.

D E P A R T H E N T OF M ATH EH A TICS.

All students are required to take one course in Mathematics.
Students in the Scientific Course must take courses I and II. In
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addition to these, students in the Engineering Course are required
to take courses III, IV, and Y. Students in the Classical or the
Philosophical Course may choose between courses I and II.
Courses not required are open to all students as electives, but
must be taken in the order prescribed under Courses in Mathe
matics.

CO U R SE S IN H A T H E M A T IC S .

I. Trigonometry. F irst semester. 4.
II. Higher Algebra. Intermediate Coefficients, Loci of Equa
tions, Horner’s Method of Approximation, Series, etc.
Second semester. 4.
III. A nalytical Geometry. F irst sem ester. 4. Must be pre*
ceded by courses I and II.
IV. Differential and Integral Calculus. Second sem ester. 3.
W hen required, must be preceded by courses I, II and III.
If elected, may be taken after courses I and II.
V. Differential and Integral Calculus. F irst sem ester. 3. Must
be preceded by course IV.
VI. Problems in Geometry. Devoted entirely to original w o rk .
Either semester. 1. May be taken w ith any of the
courses.
VII. Plane Surveying. Second semester. 4.

D E P A R T H E N T OF HODERN LA N G U A G ES.

The special aim of the first two years in German and French
is to give the student a good knowledge of the grammar and syn
tax; much attention is given to the study of composition, enab
ling the student to get a practical knowledge of the languages,
as well as a means of culture. In the last year the chief aim of the
work will be linguistic and literary.
The whole course as laid out in Spanish is elective.
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GERMAN.

I and II. This first year is devoted to the study of Grammar
(Joynes’ Meissner) and Joynes’ German Reader.
I l l and IV. During this year a select course of reading is fol
low ed w ith exercises in composition and conversation.
\ and VI. (Elective.) Reading of German classics and scientific
monographs. Recitations will be required to be made in the German
language. E ssays will be required.

FRENCH.

I and II. This first year is devoted to French Grammar (Chardenal’s Complete Course); Reading (3 Contes Choises, Daudet; Mercinles.
Colomba. etc.) 5.
I l l and IV. Readings; translations of various selections from
classical and modern writers, wit h a study of syntax, idioms, etc., and
with exercises in conversation and compositions.
^ and VI. Reading of French C lassics and Scientific writings;
recitations in the French language. E ssays in French w ill be re
quired.
SPAN IS H .

A tw o years course in Spanish has been laid o u t
I and II. Devoted to the study of Grammar, w ith some easy read
ing and translations from Modern Prose.
I l l and IV. Reading of Spanish Classics; study of Spanish Litera
ture: study of Syntax and Idioms; exercises in Composition and Con
versation.
Recitations required in the Spanish language in the second sem-.
ester.

SCHOOL OF MEC HANICAL ENGINEERING.

This department makes a specialty of those technical branches
that are associated with the profession of mechanical engineermg. Systematic instruction is given along practical as well as
theoretical lines.
Below will be found the special work required in this depart-
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*nent. For the general work and the arrangement of the theoret
ical and practical work according to the years see tabular statement
of the Mechanical Engineering Course.
D R A W IN G .

In the Third Preparatory year instruction is given in Free
ITand Lettering to those students intending to take the mechan
ical Engineering work. This is given three times a week through
out the first and second semesters.
treshman Drawing.—Throughout the year instruction is given
in free hand drawing from models and objects and also in mechan
ical drawing. The work in the latter during the first semester
(Course I) includes lettering, symbolic cross-hatching, line shad
ing, drawing from copy, and orthographic projection. In the sec
ond semester (Course II) drawings to scale are made of machines
and machine parts. Some of these drawings are tinted.
Sophomore Drawing.—During the first semester attention is
given to Descriptive Geometry problems and to elementary ma
chine designs (Course III).
In the second semester the work in elementary machine design
is continued and the making of detail shop drawings is given at
tention (Course IV).
Junior and Senior Drawing—Courses V, VI, V II, V III. In the
Junior and Senior years drawing is embodied in the designs of
machines, machine parts, boilers, engines, etc., that are required
in those years.
SHOP W ORK.

Instruction in shop work is given in the afternoon throughout
the Freshman and Sophomore years.
Freshman Wood Work.—During the first semester attention is
given to acquiring a knowledge of the use and the care of the
tools in this shop. A systematic course of exercises has been laid
out to accomplish this, involving the use of the tools at the dis

posal of the student. On the bench the exercises in carpentry
consist of sawing, planing, joining, splicing, mortising, dove-tailing, framing and paneling. On the lathes exercise is given in
turning of cylinders, cones, beads, ogee curves, etc., and in chuck
ing and face turning.
During the latter part of the semester some cabinet making is
done that the student may apply the principles already learned.
In the second semester attention is given ’to pattern making.
This work consists in making patterns of machine parts, and also
core boxes for the same should they be required. The making of
patterns involves a knowledge of both lathe work and carpentry
and requires careful and accurate workmanship.
Sophomore Iron Work—The first semester is devoted to work
in iron and steel forging. This work consists in drawing out, up
setting, welding, punching, and forming. After a thorough
knowledge is gained of the various manipulations, steeltools are
made for use in the machine shop.
The second semester’s work is in the machine shop. Here the
exercise system is again observed and the student is acquainted
with the working of the various machines and tools used for cut
ting and shaping the metals used in construction.
The principal work in this shop consists in the making ofma
chine parts and the construction of complete machines.
The special studies of this department are the following: (Un
less otherwise stated they continue through one semester.)
Mechanical Drawing:
Freshman, two semesters.

10.

Sophomore, two semesters. 8.
Lectures on Wood W orking Tools. 2.
Theory of Pattern Making and Foundry Practice. 2.
Wood Shop Work:
Bench and Lathe. 10.
Pattern Making. 10.
Forge Shop Work. 10.
Machine Shop Work. 10.
Descriptive Geometry. 4.
Kinem atics. 4.
Lectures on Machine Shop Practice. 1.
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Graphical Statics. 2.
A nalytical Mechanics. 4.
Strength of Materials. 4.
Heat. 4.
Magnetism and Electricity. 3.
Machine Design:
I. 4.
II. 3.
I l l and IV. 6.
Valve Gearing. 4.
Theory of the Steam Engine. 3.
Hydraulics. 2.
Steam Boilers. 3.
Pumping Machinery. 2.
Theory of Engine Designs. 3.
Transmission of Power. 2.
Machine, V alve and Boiler Design. 18.
Engine D esign. 9.
Thesis Work. 10.
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C O L L E G IA T E C O U R S E S O F S T U D Y .

The University offers the following general courses of instruc
tion:
A.—A classical course, leading to the degree of A. B.
B.—A Philosophical course, leading to the degree of B. Ph.
C.—A Science course, leading to the degree of B. S.
A course in Mechanical Engineering leading to the degree of B.

M. E.

The work of the year is divided into two equal Semesters. For
convenience in classification, the work of each department of
study is divided into courses and fractional courses. One course
means the equivalent of one hour’s lecture or recitation four times
a week for one semester. Two hours of laboratory works counts
the same as one of lecture or of recitation. At least thirty-two
full courses as here defined are required for graduation. A stu
dent’s choice of elective work is subject to the approval of the
Faculty, which reserves the right of refusing to give any elective
course for which there are less than three approved applicants.

ADMISSION TO CO LLEGIA TE C O U R SE S .

Candidates for admission to the Freshman class in any of the col
legiate courses of the University, must be at least sixteen years old
and present evidences of good moral character.
Students coming from other colleges and universities must bring
certificates of honorable dismissal.
Preparation is required or may be presented in the following
subjects:
I. Algebra through quadratics.
II. Geometry, Plane and Solid.
III. English Language and Literature.
The requirements are:—
1. In Grammar. A good knowledge of the elements of grammar.
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including the parts and properties of speech, the various kinds of sen
tences as to form and meaning, parsing, sentential analysis, and the
classification of the elem ents of sentences.
2. In Composition and Rhetoric. Ability to w rite clear and idio
matic English, and make practical use of the essentials of Rhetoric,
not only form, construction, syntax and punctuation, but also the prin
ciples of good style and rhetorical figures.
3. In Literature. Evidence of a good know ledge of the form,
structure and substance of the follow ing E nglish masterpieces:
Julius Caesar, Macbeth, Vision of Sir Launfal, The Sir Roger de Coverly Papers, Burke’s speech on the Conciliation w ith America, Para
dise Lost, The Princess, F light of Tartar Tribe, the Vicar of Wake
field and The Ancient Mariner; also of a general knowledge of the
substance of this list: Autocrat at the Breakfast Table, David Copperfleld, F irst Bunker Hill Oration, B ite of Sam uel Johnson, Sketch
Book. Tope’s Iliad, Books I, IV and X X II, Prisoner of Chillon, Courtship of Miles Standish, Heroes and Hero Worship.
A fair knowledge of the main facts in the literary history cover
ing the periods treated in the books in the first list, ability to answer
simple questions on the lives of the authors, and a general knowledge
of the great periods in the development of E nglish Literature.
IV. History. General History, the equivalent of one year's work,
with special reference to Rome, England, France, and the Fnited
States of America.
V. Physics. One year of Elementary Physics, the equivalent of
Carhart and Chute’s Elementary Physics, Gage’s Principles of Phys
ics, or A very’s Elem ents, one-half of the time having been devoted
to laboratory work. The student’s note book in laboratory practice
w ill be considered evidence of having done this work.
VI. Latin. The reading of four books of Caesar, and four orations
of Cicero, or their equivalents, with the grammatical knowledge which
must be acquired in the preparation for and performance in a thorough
manner of this reading. Practice in writing Latin to the extent pre
sented in B ennett’s or Jones’ Latin Composition or sim ilar works.
VII. German. Grammar, Joynes Meissner, W hitney’s or their
equivalents. A bility to read easy prose fluently, and to translate at
sight such a work as “Hauffs Maerchen” (Goold).
VIII. French. Grammar, Chardenal’s Complete, Edgren’s. or their
equivalents. A bility to read easy prose fluently and to translate at
sight such a work as “La Pierre de Touche’’ (Harper).
IX . Biology. One year’s work in Biological Science, w ith h alf the
tim e given to laboratory work. An equivalent amount of work in
Chemistry may lie presented.
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The subjects required for admission to the various courses are
as follows:
Classical Course, I, II, III, IV, V, VI.
Philosophical Course, the sam e as for the classical, except that IX ,
with either VII or VIII, may be substituted for VI, w holly or in part.
Scientific Course, the same as for the Philosophical Course. P rep
aration in IX is recommended.
Mechanical Engineering Course, I, II, III, IV, V.

Graduates of the accredited High Schools of Montana are ad
mitted to the Collegiate Departments of the University on pres
entation of their Diplomas accompanied by a certificate from the
Superintendent of their respective schools.
The above described requirements for admission as relating
to Science subjects will take effect in September of 1899.

GRADUATION A N D D E G R E E S .

In order to secure the recommendation of the Faculty for grad
uation from the University in any of the respective lines of work
that have been outlined, it is necessary for the student to complete
the equivalent of at least thirty-two full courses as already de
fined in the section concerning collegiate courses.
T hat the needs and special inclinations of the different students
may be consulted as far as possible, certain of these courses are
required for each of the respective degrees and the rest are left
for the student’s selection.
The work required for the completion of either of the three
courses in the College of Letters and Science shows at a glance the
difference in the courses. Certain subjects are required of all stu
dents, others are required in special courses, others must be
elected from definite lines of work, and still others are free elec
tives. I t must be understood that the choice in free electives
must in part be governed by the arrangement of subjects on the

- 4 8 -

daily program, and precedence will always be given to required or
partial elective subjects in case of conflicts on the program.
The following is a statement of the amount of required work
for the different degrees and the number of elective courses al
lowed.
G E N E R A L W O RK

REQUIRED

FO R

DEG RE ES.

Drawing, 3 tim es per week for one year.................................. ^ course
R hetoric....................................................................................................
tt
Political Economy......................................................................
^ M
Psychology and E th ics............................................................... ... 2 'course9
L iterature............................. ............................................................ 2
tt
Biology................................................................................................ 2
Chem istry................................. ....................................................... ' .................
* j work.................................................................
i,
. . 10 courses
General required

.

Drawing must be taken the first year: Rhetoric, wi 1
first two years; the other courses may be taken when the s u
prepared for them.

WORK R E Q U IR ED FOR D E G R E E A. B.

General required work (given above).....................
Special

“
“
*>
“
P artial E lectives,
“
“
Free E le c tiv e s —

“ L a tin ..........................................................
“ Greek L if e
“ Roman L if e .............................................
in Greek, L atin, ModernL a n g u a g e s.. . .
T rigonom etry or H igher A le g b r a

’
1 c0“rse
1
6 courses
1 course

8c

T o tal..................................................................................
•

™

#

32 coun**

WORK R EQUIRED FOR D E G R EE PH. B.

General required work (given above).......................................... 10 courses
P artial E lectiv es, A n cien t and Modern L an g u a g es............. 6

*»
**

u
“

Free E le c tiv e s

History, Literature and Philosophy . . . .
Trigonometry or Higher A lgebra..........

8
1 course
« courses

T o t a l............................................................................................... 32 courses

