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COLORADO STATE SCHOOL OF MINES.

CALENDAR.

894-95

Fall Term Begins Sept. 17, 1894, Ends Dec. 21, 1894.

Winter Term Begins Jan. 2, 1895, Ends Mch. 28, 1895.

Spring Term Begins Mch. 81, 1895, Ends June 6, 1895.

895-96.

EXAMINATIONS FOK ADMISSION.

June 10, 11, 12, 1895. Sept. 12, 13, 14, 1895.

Fall Term Begins Sept. 16, 1895, Ends Dec. 20, 1895.

Winter Term Begins Jan. 2, 1896, Ends Mch. 26, 1896.

Spring Term Begins Mch. 29, 1896, Ends June 11, 1896.
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Professor of Geology and Mineralogy.
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Professor of Civil Engineering.
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Elbridge Graves Moody,

Registrar and Librarian.

Wm. H. Bennett,
)
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STUDENTS, 1894-95-

POST GRADUATES.

Collins, Philip M. Georgetown, Colorado.

(E. M., Colorado School of Mines, 1893.)

Osborne, Arthur H Golden, Colorado.

(E. M., Colorado School of Mines, 1893.)

Schneider, George W. Colorado Springs, Colorado.

(E. M., Colorado School of Mines, 1891.)

Titsworth, Frederick Sheppard, Denver, Colorado.

(C. E., Princeton, 1893.)

Wheeler, Charles E _
#
_ _ Golden, Colorado.

(E. M., Colorado School of Mines, 1894.)
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SENIORS.

Arthur, Edward P., Jr.

Durell, Charles Terry

Eaton, Albert L.

Eye, Clyde M.

Field, Fred. M.

Gray, Latimer D.

Hartzell, Lester J.

Kennedy, Geo. Adams

Limbach, Edmund C.

Maxwell, Fred. A.

Merryman, Herbert E.

Parker, James H.

Rowe, Edward E.

Shetler, Waverly

Skinner, Lewis B.

Stannard, Purt C.

Stockton, Robert S.

Suhr, Otto B.

Wallace, Louis R.

Young, Frank P.

(E.M.)_

(E.M.)_

(E.M.)-

(E.M.)_

(E.M.V
(E.E.)_

(B.S.)-

(E.M.)_

(E.M.).

(E.M.).

(E.M.)_

(E.M.).

(P. S.) .

(E.M.).

(B. S.)

(P. S.)

(E. M.)

(E.M.)

(E.M.)

(E. M.)

Cripple Creek,

Denver,

Denver,

Leadville,

Pillings,

Golden,

Golden,

Highlands,

Monument,

Golden,

Denver,

White Oaks,

Golden,

.Marshalltown

. Denver,

.Troy,

.Golden,

_New York,

_ Denver,

_ Golden,

Colorado.

Colorado.

Colorado.

Colorado.

Montana.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

New Mexico.

Colorado.

Iowa.

Colorado.

New York.

Colorado.

New York.

Colorado.

Colorado.
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JUNIORS.

Atkinson, W. J. (C.E.) _ White, South Dakota.

Barensheer, Wm. J. (KM.) -Denver, Colorado.
•

Barnes, Corin (E. M.) _ Jefferson County, Colorado.

Bartlett, W. E. (E.M.)_ Omaha, Nebraska.

Beeler, Henry C. (E.M.) .Denver, Colorado.

Bussey, Edwin E. (E.M.) -Highlands, Colorado.

Canning, Herbert A. (E.M.) _Aspen, Colorado.

DeFrance, Hugh H. (E.M.) _Golden, Colorado.

Dunham, Herman E. (E.M.) -Denver, Colorado.

Dwelle, Jesse E. (E.M.) -Denver, Colorado.

Griswold, George G. (B. S.) -Denver, Colorado.

Hoyt, George F. (B. S.) _E1 Modena, California.

Milliken, John T. (E.M.) _Coal Creek, Colorado.

Mitchell, George B. (C. E.) -Denver, Colorado.

Nance, William H. (E.M.) -Denver, Colorado.

Newnam, William E. (B. S.) -Denver, Colorado.

Paul, William H. (E.M.) -Denver, Colorado.

Powell, George F. (B. S.) Leadville, Colorado.

Smith, Thomas G. (E.M.) -Denver, Colorado.

Strout, Frederick Mel, (E.M.) -Ouray, Colorado.

Woods, Thomas H.

!

*

(E.M.) .Denver, Colorado.
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SOPHOMORES.

Andrews, George M Denver,

Arkins, Charles T Denver,

Brown, Fred. L Golden,

Brown, Walter Erie,

Buck, Arthur H. Denver,

Cohen, Louis Denver,

Draper, Marshall D. Denver,

Febles, John C .;
Denver,

Gross, John Lyman P. O.,

Harrington, Emil .- -Denver,

Ingols, J. August Denver,

Jarvis, Royal P Crested Butte,

Kelle'y, William A Denver,

Lee, Murray Denver,

Lerchen, Frank H Brookvale,

Lewis, William H Gunnison,

Logue, Nelson Aspen,

McGregor, George H. Estes Park,

McLeod, J. Norman Fairbury,

Magenau, William Denver,

Mills, Eben B Denver,

Nelson, Harry E Denver,

Newton, Harry E Denver,

Ober, George F Denver,

Boiler, Arthur H. Salida,

Starbird, Harold B Denver,

Tippett, J. Mellon Wolcott,

Warnecke, Julius E. Denver,

Weed, Floyd Denver,

Wells, Mason Highlands,

Whitaker, H. Clyde Fairbury,

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Nebraska.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Colorado.

Nebraska.
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FRESHMEN

Akers, Thomas P. Lexington, Kentucky.

Argall, Harry Denver, Colorado.

Barbour, Percy P. Edgewater, Colorado.

Barry, David M Agawam, Massachusetts.

Bertschy, Perry H. Saguache, Colorado.

Blumenthal, Emil, Jr. Denver, Colorado.

Bowie, Alexander Gallup, New Mexico.

Bowie, John S Gallup, New Mexico.

Brown, George W Petersburg, Colorado.

Church, Myron J. •_ Milwaukee, Wisconsin.

Corry, Arthur V Butte, Montana.

Cotton, Charles S. Friendship, New York.

Cotton, James Friendship, New York.

Cramer, Curtis P. Sedalia, Colorado.

Davey, William K., Jr. Lake City, Colorado.

Davidson, J. Lofton Golden, Colorado.

Davis, Ralph T. Colorado Springs, Colorado.

Dollison, J. E. Golden, Colorado.

Farmer, Frank Brooklyn, New York.

Fries, Edward R. Denver, Colorado.

Gleason, George, Jr. Highlands, Colorado.

Hamilton, Frank R Denver, Colorado.

Harrington, Orville Denver, Colorado.

Harris, Judge Tipton ville, Tennessee.

Hartmann, Frederick C. Sonora, Mexico.

Hobson, William G. Golden, Colorado.

Hollis, Charles D. Wood ville, New York.

Jeffries, Edward H. Denver, Colorado.

Johnston, Frederick . _ . Denver, Colorado.

Jones, Frank H Dallas, Texas.

Kobayashi, Gisaku Tokio, Japan.

Kraemer, Edward L. Denver, Colorado.
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FRESHMEN—Continued.

Laird E. Purnell Parkersburg,WestVirginia.

Lampe, Oscar A Saguache, Colorado.

Lawton, Frank C Colorado Springs, Colorado.

Lucy, Richard W Denver, Colorado.

McGinn, Thomas F Gibson, New Mexico.

Mayer, Fritz London, England.

Mitchell, John A Denver. Colorado.

Norman, Edward Denver, Colorado.

Orahood, Harper H. Denver, Colorado.

Reid, George B Norwich, Connecticut.

Rodriguez, Crisostomo Saltillo, Mexico.

Shay, Herman C Golden, Colorado.

Slater, Amos Denver. Colorado.

Smith, Harry C Denver, Colorado.

Smith, Walter Denver, Colorado.

Sonaer, Frederick E. . _ .
----- Golden. Colorado.

Stephens, Charles N Denver, Colorado.

Stepliens, William - - Denver, Colorado.

Valentine, Malvern R Highlands, Colorado.

Whitaker, Orvil R. - . - - Durango. Colorado.

Work, Joseph Y Lancaster. Ohio.

SUMMARY.

Post Graduates

Seniors

Juniors

Sophomores

Freshmen

Total
130
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GRADUATES, JUNE, 1894.

Atkins, Horace H., Jr., E. M._ Georgetown, Colorado.

Bowie, James, M. E. Gallup, New Mexico.

Post, George M., E. M Denver, Colorado.

Saint-Dizier, Julius L., E. M._ Paris, France.

Schneider, George W., E. M._ _ Colorado Springs, Colorado.

Wheeler, Charles E., M. E Golden, Colorado.

Williams, Percy W., B. S Cleveland, Ohio.

PRESENT OCCUPATION OF FORMER STUDENTS.*

Assayers 32

Business 20

Chemists 17

Electric Works 7

Engineering 16

Manufactures 5

Medicine 4

Metallurgists 12

Miners 19

Mine Owners 10

Mining Superintends 16

Railroading 6

Students 7

Surveyors 14

Teachers 5

Total 190

* So far as known.
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HISTORY AND ORGANIZATION.

The School of Mines of the State of Colorado was

established by Act of the Territorial Legislative Assembly,

approved February 9 th, 1874.

Its first location was about one mile south of the

City of Golden, where it occupied a building which did

not belong to it, and where its support was so slight that

it was soon seen that removal to a better site, and the

erection of a building for its exclusive use were conditions

without which it could not hope to survive.

An appropriation was granted by the General Assem-

bly, and lots were given by citizens of Golden on which to

erect the building. No land, however, was then or has ever

been granted by the State, so that subsequent additions

have been made from the current income of the institution.

The building thus provided for was erected in 1880.

It was, however, even for that time, quite too small for

any organized work to be carried forward in it, a fact

evidently apparent to the next legislature, as an additional

appropriation was granted in 1881, and the building was

enlarged so as to include space for laboratories, a few

small rooms for lectures, and a larger hall for museum and

other purposes. This building still forms a part of the

oroup now occupied by the school, though not well suited

for much of the work, which has accordingly been trans-

ferred to the later additions to be mentioned.

From very small beginnings the school now began to

grow in numbers, but from 1880 to 1889 its growth was

merely nominal, so far as the roll of students was con-

cerned, though the standard of instruction was being

constantly raised.
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In fact, the space at its disposal during this period

did not permit any expansion. Fifty was the average

number of students, and more would have unduly crowded

it. Some attempts were made, without success, to interest

the legislatures of 1885 and 1887 in the matter, when it

was finally decided by the Trustees to erect an important

addition from the current income which at that time was

one-fifth of one mill of the State tax.

This addition was first occupied in the fall of 18D0.

It will be described under "Buildings" in the present cata-

logue. With its erection the elimination of the u special"

courses, hitherto the bar to progress in the development

of either practical or theoretical lines, was begun. It is

significant of the rapid rise in the educational demand of

the State, that the prediction was very freely made at the

time, that this abolition of partial and " optional" courses

would materially reduce the number of students. How-

ever, in two years the number increased 100 per cent.,

and a number of former partial students returned to take

advantage of the full course now offered.

Although the course adopted by the management, in

thus drawing from the current funds to erect permanent

and expensive improvements, was the only possible policy,

and while it resulted, as was expected, in raising the effi-

ciency of the institution in a marked degree, the strain upon

its resources was very great, and the reduction of income

from a fifth to a sixth of a mill, before the debt on this

addition was cleared, still further obstructed the develop-

ment of all plans for proper equipment. Nevertheless, the

close of the year 1802 found the school fairly in sight of

freedom from debt. Meantime the rapid increase in

numbers, and the no less marked advance in the demands

made upon the management for the most modern methods,

especially for electrical instruction, necessitated a still

further addition to the "plant," and the Assembly of 1893
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granted $20,000 for that purpose. With every effort on

the part of the Trustees to hold the plans within that

figure, it was found that it would require almost exactly

the sum originally asked for ($25,000) to complete the

new edifice, without fatal hampering of its proposed uses.

The building is now occupied (Fall of 1894) and may

be fairly considered the best, though by no means the

largest of the buildings.

The removal of three departments to the new build-

ing allows a re-arrangement in the former quarters not

only radical in its great advance in convenience, but pro-

viding for future expansion in numbers, a consideration

of no small importance. The space needed in a technical

school is necessarily far greater than in any other, propor-

tionately to the number of students, since each and every

student must be provided in addition to space in the lecture

room, with laboratory, draughting room, physical testing

and mechanical working spaces, the practical work, in short,

absorbing far more space than that needed for all the

lectures and recitations.

The o-eneral nature of the organization of the School

of Mines of Colorado is set forth in the pages following.

It resembles that of the best technical schools of the United

States, and the institution is now in fact what it has long

been in intent, a " School of Applied Science," with the

weight of instruction, both direct and preparatory, thrown

to every branch having a more or less direct bearing upon

mining and metallurgy.

With far greater confidence than ever before, the

authorities of the institution now present its claims as a

technical school of the first rank. They feel that with its

many graduates occupying positions demanding responsi-

bility and skill, it has fully passed its experimental stage,

but they are very far from asserting that nothing remains

to be done, and so far as future means will permit, it is
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their intention that every department shall continue to

meet the ever growing demands oi the industries of the

State and of practical science.

LOCATION.

The institution is located at Golden, sixteen miles

west of Denver on the Colorado Central Railroad, or thir-

teen miles by the Denver, Lakewood & Golden Railroad.

It is at an altitude of 5,700 feet above sea level, and very

close to the first foot-hills of the Rocky Mountains.

No place in Colorado has a better health record than

Golden. The climate is invigorating and pleasant, with

open winters and a large proportion of clear days.

The surrounding region is rich in illustrations of the

geological formations of various ages, affording abundant

opportunities for practical instruction as well as exercise.

Cheap commutation rates are given to students who

desire to reside in Denver while pursuing their course in

the school. It is recommended, however, to all students,

to reside in Golden, the time taken by daily transit being

a severe strain upon the demands of the course.

EXPENSES.

Tuition is free. Students are charged with material

consumed or broken. Students in Assaying and Analytical

Chemistry pay fifteen dollars ($15.00) per term for fuel,

gas and ordinary chemicals. Expensive chemicals are

charged as used.

A deposit of ten dollars ($10.00) is required of each

student in qualitative analysis, and twenty dollars ($20.00)

of each student in quantitative analysis, at the opening of his
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course. These amounts being credited, the student is charged

with apparatus taken out for use, and again credited with

all that he returns in good condition at the close of the year

or term. Balance to his credit, if any, is then returned to

him in cash. An additional deposit may he required at any

time, if the apparatus called for is unusual or excessive.

Ten dollars ($10.00) a year is added to the bill of

students in Surveying and Electrical Engineering, for the

use and wear of instruments.

Members of the students
1 "Athletic Association" pay

a fee of one dollar a term, which is reserved for the renewal

and repair of gymnasium apparatus. A small deposit is

required on keys issued to students for lockers and drawers.

This is refunded upon return of the keys.

Each student also deposits a "damage fee," the amount

of which is fixed by the Faculty. It has not hitherto

exceeded two dollars per annum. From this fund, repairs

necessitated by willful damage are paid for.

All fees and charges are payable in advance to the

Kegistrar, whose receipt must be shown before any desk

can be occupied.

Board and suitable accommodation can be obtained in

Golden for from five to seven dollars a week.

It is estimated that the total expense of the school

year, fees included, need not in any case exceed three

hundred and fifty dollars ($350.00). Many students,

however, have come very far within these figures by

special arrangements and "clubbing," so that it is hardly

practicable to name a minimum figure.

REQUIREMENTS FOR ADMISSION

Candidates for admission must be at least seventeen

years of age. They must sustain a satisfactory examination
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in English Composition, Geography, Arithmetic, and in

the lirst elements of Algebra and Geometry.

In Arithmetic they must be ready in the use of deci-

mals and in the statement and solution of problems involv-

ing "Ratio and Proportion."

In Algebra the fundamental operations, also factoring

and fractions, as in Wentwortlrs "Complete" Algebra, or

an equivalent.

In Geometry the first two books of any standard text,

i. e., triangles, etc., and first book on the circle.

In these subjects the candidate is expected to have

distinct notions of the reason and meaning of all that he

does, explaining them in his own language. Unless the

fundamental operations of Algebra are so familiar to him

that he can solve any ordinary cases with ease and rapidity,

he will not be accepted.

The very slight requirement in Geometry indicates

that it is not what the candidate has "gone over," but his

appreciation of geometric reasoning that is regarded.

Thoroughness in the elements is a far better prepara-

tion than the imperfect knowledge of a whole text-book.

Candidates for advanced standing will be examined

upon all the studies of the course below the class they propose

to enter, as well as upon the subjects required for admission.

June examinations for admission having now been

instituted (in addition to those in September), it is recom-

mended to all prospective candidates to attend at the earlier

date. Any deficiency then discovered can almost certainly

be made good before the opening of the Fall term.

Certificates of proficiency from approved High Schools

will be received in lieu of examination for admission to the

Freshman class. The Faculty reserve the right, however,

to examine for admission to any higher standing than the

first or Fall term admission to the Freshman year, irre-

spective of the certificate brought from another institution.
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COURSES AND DEGREES.

There are three full courses of study, viz: Civil

Engineering, Mining and Metallurgical Engineering, and

Electrical Engineering.

Each covers a period of four years. The studies, how-

ever, are identical during the first two years of all courses,

beginning to diverge at the opening of the third year.

The degrees given are:

Civil Engineering (C. E.)

Engineer of Mines and Metallurgy (E. M.)

Electrical Engineer (E. E.)
'

Bachelor of Science (B. S.)

The decree " B. S." will be given to students of four

years' residence, who after completing the Sophomore

studies devote themselves for two years to the study and

practice of theoretical and analytical Chemistry. Permis-

sion to stand for this degree will be given only to such as

have shown exceptional skill in laboratory manipulation and

in theory both of chemistry and physics.

Such students attend lectures in the Junior and Senior

classes, in not less than two branches other than their

specialty, and must during their senior year conduct some

special research in analytical or technical Chemistry.

Students will not be admitted to the fourth year as appli-

cants for the degree of " C. E." unless they have shown very

marked ability in Mathematics. They must also have been

connected with some survey or other active field operation

in engineering lines, during one of the vacations of

their course.

No special or partial students are admitted, except as

Post Graduates.
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EXAMINATIONS.

Regular examinations, which all students are required

to attend, are held at the end of each term, on the various

subjects pursued during the term. Upon the completion

of any branch of study, the student will be subjected to a

rigid examination upon the whole subject.

A student failing in more than two subjects at the

June examination must repeat the year. A complete

failure in one or two branches may subject him to the

same condition. If conditioned in one or two branches

the condition must be made up prior to the opening of the

ensuing Fall term, at any regular examination date, i. e.,

in June or September, as announced in the catalogue.

A student failing in term examination (December or

April), or debarred from same by absences, may, at the

discretion of the Faculty, be excluded from the course.

The attempt of any student to present as his own, the

work of another, or to pass any examination by improper

means, will render him liable to expulsion.

Absence from examinations, whether from illness or

from any other cause, can only be excused upon presenta-

tion of satisfactory reasons to the President of the Faculty.

No student can present himself for examination in

any subject who has not attended at least eighty per cent,

of the lectures or other exercises on that subject. No

re-examinations will be allowed except by special vote of

the Faculty.

Students failing to attend examinations for the

removal of conditions cannot be re-examined, but must

repeat the year.

No student can enter the Senior class " conditioned.
1 '
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MEMOIRS AND THESES.

Each student is required, during the summer vacation

preceding his senior year, to execute a memoir on some

subject assigned by the Faculty. The subject is chosen

with direct reference to the practical end the student has

in view in his course of study.

Careful inspection of mines, metallurgical works, etc,

furnishes the student material from which to make his

estimates and calculations. These memoirs and accom-

panying drawings must be completed and handed to the

Faculty for acceptance on or before December 1st,

At the end of the third year the student is also

assigned a subject for a graduating thesis. Such data are

given as would be met with in practical experience.

When completed, the thesis is presented to the Faculty

for approval. It must be handed in on or before April 1st,

All memoirs, theses and drawings which constitute

any regular part of the school work, may be retained by

the institution, and preserved as a part of the permanent

record of the student who executed them.

An important part of the work of the institution con-

sists in visiting mines, smelters, power plants and other

works where the processes lectured upon may be seen in

actual operation. Short trips of this description are fre-

quent, while once a year a longer one is arranged, usually

to some important mining section.

Expeditions of this kind afford abundant opportunities

for the student to collect material suitable for memoirs

and theses.
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SCHEDULE OF STUDIES

FRESHMAN YEAR.

FOR ALL COURSES.

FIRST TERM.

Algebra, (Wentworth's " College ") 3 hours a week.

Geometry, (Chauvenet's, Byerly edition)- _2 hours a week.

General Chemistry, (Lectures) 5 hours a week.

Mechanical Drawing 12 hours a week.

Descriptive Geometry 2 hours a week.

SECOND TERM.
•

Algebra 3 hours a week.

Geometry 2 hours a week.

General Chemistry 5 hours a week.

Mechanical Drawing 12 hours a week.

Descriptive Geometry 2 hours a week.

THIRD TERM.

Plane Trigonometry, (Chauvenet's) 3 hours a week.

Geometry 2 hours a week.

General Chemistry 5 hours a week.

Qualitative Analysis, (three afternoons) 9 hours a week.

Mechanical Drawing, (two afternoons) hours a week.

Descriptive Geometry 2 hours a week.
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SOPHOMORE YEAR

FOR ALL COURSES.

FIRST TERM.

Analytical Geometry 2 hours a week.

Alo-ebra _ 3 hours a week.

Physics, (Lectures) 3 hours a week.

Physics, (Laboratory) L hours a week.

Chemistry, (Lectures) 1 hour a week.

Analytical Chemistry, (Laboratory) 6 hours a week.

Mineralogy 5 hours a we*-

Mechanical Drawing 4 hours a week.

SECOND TERM.

Analytical Geometry 2 hours a week.

Advanced Algebra 3 hours a week.

Mineralogy ._ 5 hours a week.

Physics, (Lectures) 3 hours a week.

Physics, (Laboratory) 4 hours a week.

Chemistry, (Lectures) 1 hour a week.

Chemistry, (Laboratory) 4 hours a week.

Mechanical Drawing 6 hours a week.

THIRD TERM.

Differential Calculus 3 hours a week.

Mineralogy 5 hours a week.

Physics, (Lectures) 3 hours a week.

Physics, (Laboratory) 4 hours a week.

Mechanical Drawing I 9 hours a week.
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COURSE IN MINING AND METALLURGY.

JUNIOR YEAR.

FIRST TERM.

Analytical Geometry 2 hours a week.

Differential Calculus * 3 hours a week.

Kinematics and Statics 3 hours a week.

Surveying, (Recitations) 2 hours a week.

Surveying, (Field Work) 12 hours a week.

Metallurgy 3 hours a week.

Mining 2 hours a week.

Analytical Chemistry 9 hours a week.

Mechanical Drawing 4 hours a week.

SECOND TERM.

Analytical Geometry 2 hours a week.

Calculus _ 3 hours a week.

Metallurgy 3 hours a week.

Minino- 2 hours a week.

Dynamics 3 hours a week.

Surveying and Tunnelling 2 hours a week.

Surveying, (Field Work) Saturdays.

Chemistry 6 hours a week.

Machine Design 4 hours a week.

THIRD TERM.

Applied Calculus 3 hours a week.

Mechanism and Machinery 3 hours a week.

Graphical Analysis 2 hours a week.

Surveying, (Recitations) 2 hours a week.

Surveying, (Field Work) 6 hours a week.

Electrical Measurements 1 hour a week.

Electrical Measurements (LaboratoryWork) 3 hours a week.

Machine Design () hours a week.
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COURSE IN MINING AND METALLURGY.

SENIOR YEAR.

FIRST TERM.

Metallurgy 3 honrs a week -

Mining.. 2 hours a week.

Geology 3 hours a week.

Strength of Materials 3 hours a week.

Strength of Materials, (Testing Machine) _3 hours a week.

Thermodynamics 2 hours a week.

Theory of ( instruction 2 hours a week.

Hydraulics 2 hours a week.

Electric Power Transmission _ - _ 3 hours a week.

Advanced Chemistry 2 hours a week.

SECOND TERM.

Metallurgy „ _3 hours a week.

Mining--- 2 hoiirB a week *

Strength of Materials 3 hours a week.

Strength of Materials, (Laboratory) 3 hours a week.

Geology - 3 hours a week.

Prime Movers and Steam Engines 2 hours a week.

Theory of Construction 2 hours a week.

( Jhemical Technology 2 hours a week.

Electric Transmission of Power 2 hours a week.

THIRD TERM.

Metallurgy 3 hours a week.

Mining. 2 hours a week.

Geology 3 hours a week.

( hcmical Technology 2 hours a week.

Thesis Work.
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COURSE IN CIVIL ENGINEERING.

JUNIOR YEAR.

FIRST TERM.

Analytical Geometry 2 hours a week.

Differential Calculus 3 hours a week.

Kinematics and Statics 3 hours a week.

Surveying, (Recitations) 2 hours a week.

Surveying, (Field Work) 12 hours a week.

Masonry Structures 2 hours a week.

Drawing 6 hours a week.

SECOND TERM.

Analytical Geometry 2 hours a week.

Calculus 3 hours a week.

Statics and Dynamics 3 hours a week.

Framed Structures, treated analytically and

graphically 3 hours a week.

Surveying, (Recitations) 3 hours a week.

Surveying, (Field Work and Computations ) 9 hours a week.

Graphic Analysis of Arches and Designing

Masonry Structures 3 hours a week.

THIRD TERM.

Calculus 3 hours a week.

Machine Dynamics and Designing 3 hours a week.

Framed Structures 2 hours a week.

Surveying, (Recitations) 3 hours a week.

Surveying, (Field Work, etc.) 9 hours a week.

Electrical Measurements 1 hour a week.

Electrical Measurements (LaboratoryWork ) 3 hours a week.
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COURSE IN CIVIL ENGINEERING,

Streng

SENIOR YEAR.

FIRST TERM.

jth of Materials 3 hours a week.

Economics of Railway Location 3 hours a week.

Hydraulics and Hydraulic Motors . . . .5 hours a week.

Framed Structures, (Complete Designs of

Bridges and Roofs) 2 hours a week.

Electric Power Transmission 3 hours a week.,

Testing, (Laboratory ) - - 3 hours a week.

Hydraulic, (Laboratory) _ _ - -3 hours a week.

Designing 3 hours a week.

SECOND TERM.

Strength of Materials -3 hours a week.

Water Supply and Irrigation - A hours a week.

Prime Movers and Steam Engines,

.

- -2 hours a week.

Framed Structures, (Completed) --2 hours a week.

River and Harbor Improvements _ 2 hours a week.

Testing, (Laboratory ) -3 hours a week.

Designing..- . _9 hours a week.

THIRD TERM.

City and Sanitary Engineering . _ _ _ - - 3 hours a week.

Abstracts and Reports of Engineering

Work and Literature 3 hours a week.

Designing ._3 hours a week.

Thesis Work.
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COURSE IN ELECTRICAL ENGINEERING.

JUNIOR YEAR

FIRST TERM.

Analytical Geometry 2 hours a week.

Differential Calculus 3 hours a week.

Mining 2 hours a week.

Metallurgy 3 hours a week.

Primary and Secondary Batteries, (Recita-

tions) 1 hour a week.

Primary and Secondary Batteries, ^Labora-

tory Work) 6 hours a week.

Pattern Work 3 hours a week.

Electrical Measurements -t hours a week.

Drawing and Machine Design 4 hours a week.

SECOND TERM.

Analytical Geometry 2 hours a week.

Calculus 3 hours a week.

Graphic Analysis .
2 hours a week.

Dynamo Electric Machinery 3 hours a week.

Dynamo Electric Machinery, (Laboratory) 3 hours a week.

Pattern Work 4 hours a week.

Drawing and Machine Design 6 hours a week.

THIRD TERM.

Applied Calculus 3 hours a week.

Dynamo Electrical Machinery, (Recitations) 3 hours a week.

Dynamo Electrical Machinery, ( Laboratory) 3 hours a week.

Machine Dynamics and Designing 3 hours a week.

Shop Work 6 hours a week.

Electrical Magnetism, (Lectures) 2 hours a week.

Electrical Magnetism, (Laboratory) 6 hours a week.
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COURSE IN ELECTRICAL ENGINEERING,

SENIOR YEAR.

FIRST TERM.

Dynamo Electric Machinery, (Lectures) _ J _ 3 hours a week.

Dynamo Electric Machinery, (Laboratory). 3 hours a week.

Thermo-Dynamics ~ hours a week.

Electric Power Transmission 2 hours a week.

Hydraulics ~ hours a week.

Photometry, (Lectures) , - 1 hour a week.

Photometry, (Laboratory) 3 hours a week..

Shop Work .
( > hours a week.

Testing- of Engines and Dynamos, (Lectures) 1 hour a week.

Testing of Engines and Dynamos, (Labora-

tory) 6 hours a week.

SECOND TERM.

Hydraulics ~ hours a week.

Dynamo Electric Machinery, (Lectures) __3 hours a week.

Dynamo Electric Machinery, (Laboratory) J) hours .a week.

Prime Movers and Steam Engines 2 hours a week.

Shop Work ( > hours a week.

Distribution of Electricity for Lighting. __2 hours a week.

Electro Metallurgy 2 hours a week.

Streno-th of Materials 3 hours a week.

THIRD TERM.

Transformers, (Lectures and Laboratory

Work )
-t hours a week.

Electric Machinery 3 hours a week.

Designing 3 hours a week.

Thesis Work 15 hours a week.
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DEPARTMENTS OF INSTRUCTION

CHEMISTRY.

A laro-e amount of time is devoted to Chemistry

general, analytical and applied.

Theoretical and Experimental Chemistry are taught

during the whole of the first year, by lectures and recita-

tions. The course includes what is known as "general"

Chemistry, its principles and nomenclature, descriptions of

the elements, the nature of chemical reactions, and the use

of symbols and equations to express them.

Lectures in Applied Chemistry are given in the fourth

year of the course, in which course are also given lectures

upon chemical theory of a more advanced character than

those in the course in "general" Chemistry above described.

Instruction in Analytical Chemistry begins with the

third term of the first year. In this, and in the first term



36 COLORADO STATE SCHOOL OF MINES.

of the second year, qualitative analysis is pursued, the

course including the reactions of the bases and acids, sepa-

ration and identification of all the ordinary elements, and

analysis of simple and complex compounds, ores, industrial

products, slags and mattes.

The work in the laboratory is supplemented by two

lectures a week, in which the student is taught the theory

of chemical equations, details of manipulation, simple and

useful field tests. The laboratory is open every afternoon

in the week except Saturday.

Instruction in Quantitative Analysis is given durino-

the second term of the second year; also during the first

and second terms of the third year. The course includes

the analysis of a number of salts of definite chemical

composition ; the gravimetric and volumetric determina-

tions of iron, copper, zinc, lead and other metals from their

ores ; the complete analysis of limestones, clays, slags,

building stones, and of various types of ores.

Fire Assaying is a part of this course, coming usually

in its last term. Those students who continue their course

in Analysis beyond the second term of the third year, or

who have made more than the usual progress in the

schedule work, are put upon special cases, such as the

examination of drinking water for sanitary investigations,

analysis of pig iron and steel, and other work demanding

delicate manipulation.

Accurate methods are taught in Quantitative Analysis,

but a due amount of time is given to instruction in the

rapid volumetric methods, which find so much favor in

Western metallurgical works, for ore and matte valuation.

In the Fire Assay course, large numbers of samples

are given for examination. It is believed, indeed, that no

technic school in the country exacts such an amount of

actual practice from its students as is here insisted upon

before the student is pronounced fit for a practical assayer.
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Not less than one hundred assays for copper, and several

hundred for silver and gold, with very numerous cases for

other metals, are required of every student, The best proof

of the snccess of the institution in this direction is the fact

that no term passes without application being made to it

for assayers or chemists. Nor has a case yet arisen in

which the person sent in answer to such application has

failed to give perfect satisfaction.

From smelting works and other establishments in the

State, the school has secured very great numbers of well-

checked samples, and may claim to be far more than usually

well supplied with material for assays and analysis. Stu-

dents are required to " check" with the results obtained by

experienced workers, and that, too, with certainty and

rapidity, before they can pass out of this department.

Each student receives individual instruction in the labo-

ratory . If his progress exceeds that of his classmates, he may

be promoted to a higher class of work, provided same does

not interfere with the regular schedule of laboratory terms.

The "B. S." course coincides with the regular course

for two years. After this, the student is under the direction

of his Professor, so far as the nature of his work is con-

cerned, though he is now (in his third year) expected to

conduct the details of his analyses without so much attention

from instructors as in the earlier parts of his course.

During the first term of the third year the course will not

greatly differ from that of the Metallurgical students, after-

wards diverging into various specialties. Soil and gas

analysis, use of the microscope, detection of alkaloidal

poisons, and other lines, as may be suggested by the Professor

in charge, and in the last year a special investigation, either

in organic or inorganic work, analytical or synthetical,

according to the direction his previous preparation has taken.

There are three laboratories for general chemical work,

and two for fire assaying. The whole of the first floor of



38 COLORADO STATE SCHOOL OF MINES.

the old building is now devoted to practical chemistry, and

much of the basement and second floor. There are two

balance rooms, private laboratory and still room. The

general laboratories " are fitted with working desks, each

student having the exclusive use of one, in which he keeps

(under lock) the apparatus he has drawn from the school.

The laboratory is furnished with gas (manufactured on the

premises), and with sinks, hoods and all other necessary

adjuncts. Apparatus is issued as called for, by the Regis-

trar. (See "Expenses.")

No fee for chemicals less that that for a whole term

can be accepted. Students are strictly prohibited from

taking analyses or assays on their own account, whether for

a fee or gratuitously. All work, of whatever description,

performed by laboratory students must be at the suggestion

and under the direction of the Professors of Chemistry.

Attendance in the laboratory on all days scheduled is

as obligatory as that upon lectures or other exercises.

STOICHIOMETRY.

This subject is taught by lectures and recitations, with

numerous exercises in calculation. It is not wholly con-

fined to chemical calculation, but includes physical and

metallurgical features.

The lectures begin with the second term of the first

year, and end with the year. An advanced course, having

reference mainly to slag calculations, and introductory to

third year work in Metallurgy, is taken in the third term

of the second year.

The entire course includes the metric system, specific

gravity determinations, density and tension of gases, calcu-

lation of formulae and analyses, slag calculations, and gener-

ally, all applications of elementary mathematics to chemical

and metallurgical problems.
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METALLURGY.

The study of Metallurgy begins with the Junior year,

and continues through the remainder of the school course,

the work beintr arranged as follows:

JUNIOR YEAR.

The general principles of Metallurgy, including the

properties and thermal treatment of metals, the metallurgy

of alloys, bronzes, brasses, etc., fuels, fluxes and the calcu-

lation of furnace charges, the general study and classifica-

tion of furnaces and metallurgical processes.

Text-book: "Introduction to Metallurgy." W. C. R.

Austen.

Solid, Liquid and Gaseous Fuels—Their manufacture

and use, principles and methods of combustion. The prin-

ciples of furnace design and construction, draft, (natural

and artificial), chimneys, blast machinery, hot-blast stoves,

etc. Refractory materials, acid neutral and basic, fire-clays,

crucibles.

Electro Metallurgy—The separation and refining of

metals by electricity.

Ore Dressing and Concentration—The principles of

concentration machinery and appliances. The selection

and arrangement of machinery and the designing of

concentrating mills.

Text-book, a The Art of Ore Dressing in Em-ope."

W. B. Kunhardt.

The Metallurgy of Iron and Steel—Direct methods,

blast-furnace practice, the manufacture of wrought iron.
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manufacture of steel by Bessemer, open hearth and other

processes.

The Metallurgy of Antimony, Bismuth, Mercury,

Nickel, Arsenic and Platinum.

Metallurgy of Tin, Zinc and Aluminum.

Copper Smelting and Refining, with the treatment of

gold and silver ores by matte smelting.

Text-book, " Modern American Methods of Copper

Smelting." E. I). Peters.
CJ

SENIOR YEAR

Lead Smelting and Refining as applied to the treat-

ment of gold and silver ores.

Text-book, -The Metallurgy of Lead." H. O.

Hofman.
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Metallurgy of Silver Free milling, chloridizing,

roasting and amalgamation, the treatment of silver ore by

wet processes.

Text-book, "Metallurgy of Silver." M. Eissler.

Metallurgy of Gold- Free milling, combination pro-

cesses, the treatment of gold ores by wet processes,

chlorination, and the cyanide process.

Text-book, "The Metallurgy of Gold." M. Eissler.

Ore Sampling and Ore Buying -The selection of

metallurgical processes, designing of metallurgical plants,

]
practical problems

.

Graduating Theses -The student is required to select

the best method of treating the ore from some mine or

district, and to make working drawings and speeih cations

for the construction of a plant.

The course of Metallurgy as outlined above is taught

by class-room lectures, aided by the study of the best works

on the principal subjects, these works being used as text-

books by the. student, The School has the advantage of a

remarkable collection of models from the workshop of

Theodore Gersdorf, Freiberg, Saxony, illustrating the prin-

cipal types of modern furnaces in this country and Europe.

Each model is made to a scale from the working drawings,

and is complete in every detail. The following furnaces

are represented in this collection:

Lono- hearth roasting furnace, for silver, lead and

copper ores.

American lead-silver furnace, as nsed in Colorado

smelters.

Kound silver-lead furnace, as used in Germany and in

Utah.

Small round silver-lead furnace, of type used with

scant water supply.

Complete "plant" for refining "base bullion," includ-

ing the following models:
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Softening furnace in Parks' process, as used at Pueblo,

Kansas City, St. Louis, etc.

Zinc pots as used in same.

Sweating furnace as used in same.

Lead pots as used in same.

Concentration cupel for making silver bullion.

Refining cupel for making fine silver.

Belgian zinc furnace, as used in Missouri, New Jersey,

and Belgium.

Silesian zinc furnace, as used in parts of Europe.

Silver amalgamation pan (working model), as used in

United States.

Copper reverberatory furnace, as used in Montana,

Colorado, etc.

Gerstenhofer roasting furnace for fine copper and iron

sulphides.

Tin blast furnace, as used in Saxony.
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Bismuth smelting furnace, as used in Germany.

Large mercury furnace, as used in Almaden, Spain.

Fume furnace for making lead and zinc paints.

In addition to the above there is a large number of

smaller models, being the complete set used in the famous

Keyes and Arents lead-well suit.

In Colorado students have unusual opportunities for

the practical study of metallurgical operations on a large

scale. Denver is not only the mining center of the United

States, but the business of treating silver and gold ores by

lead smelting is carried on by large plants in Denver and

Pueblo, on a scale unequaled in any other part of the world.

In both cities large matte smelting plants, representing the

most advanced methods in the art of metallurgy, are in

operation, for the treatment of gold and silver by this

process.

In the State, within easy reach of students, metallur-

gical and mining work of every description is in active

operation

:

Coal mining, coke and charcoal manufacture.

Brick and tile works.

Iron blast furnaces, and Bessemer steel works.

Gold, silver and lead mining, gold placer mining,

smelting processes of all kinds. Gold milling, concentra-

tion milling, silver chloridizing, lixiviation milling, wet

processes for gold, ore sampling works, iron foundries and

machine shops, with manufacturing establishments in great

variety.

In the course of study, special attention is paid to

those branches of Metallurgy now applied to Western ores,

but the important fact is always kept in view that under

the commerical conditions of the United States, a successful

career is best assured to students by giving them a thorough

training in all departments of Metallurgy. A student can

never be certain in what line of metallurgical or mining
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work he will be occupied, after leaving school, since this

usually depends upon the chances of his business career.

It is therefore intended that the students shall leave their

studies thoroughly qualified to undertake whatever kind of

mining or metallurgical work they may find to do in after

life, and when actively engaged in this special work they

will use the scientific methods of study, and acquire the

practical experience to make them specialists in such work.

-

::

The lectures throughout are richly illustrated by lan-

tern exhibits of plans, views and designs of metallurgical

appliances.
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MINING

The students are taught the best methods of Mining

as they have been developed in various parts of the world.

Lectures on this subject are given during the entire Junior

year, and include the following subjects:

Explosives and blasting. Hand and machine drilling.

Drills, Channellers, Quarry machinery. Coal cutters.

Air Compression, and the use of compressed air.

Diamond Drill work. Deep boring by American drop-

drill.

Methods of shaft sinking. Methods of driving tun-

nels, drifts, etc.

Hoisting machinery and hoisting methods. Surface

works. Underground haulage and machinery. Surface

transportation of ore and materials. Elevated and surface

tramways, etc. Mine drainage and pumping machinery.

Ventilation and lighting of mines.

Mine timbering. General methods of extracting and

developing ore bodies.

Special Departments of mining work. Open air

quarrying, Coal mining, Metal mining, Hydraulic gold

mining. Details of special and typical mines.

The Costs of Mining.

Mining Laws of the United States.

Prospecting, Sampling mines. Expert examination

of mines.

Text-book, "Coal Mining." H. W. Hughes.

MATHEMATICS.

Euclidian Geometry, Algebra, Plane and Spherical

Trigonometry, are the subjects in pure Mathematics

pursued during the first and second years.
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In Geometry many problems not in the text are given,

especially toward the close of the course. Much stress is

laid upon clear comprehension of geometric reasoning, and
upon ability to apply it to original solutions; comparatively

little upon strict adherence to the text matter in recitation.

The student is made sufficiently familiar with deter-

minants and special algebraic methods to make extensive

use of them in following the courses in Analytical Geometry
and Calculus, which begin in the second year and occupy

five hours weekly.

The problem of maxima and minima of analytical

functions is treated in its widest sense, and, so far as the

present theory of qualities allows, not only the necessary

but also the sufficient conditions, are rigorously established

in determinant form.

The course in the fourth year is subject to variation,

and is largely adapted to the needs of individual students.

It consists mainly of exercises and lectures in selected

parts of Advanced Mathematics. In this way lectures on

the following subjects have been delivered to students

specially interested in pure mathematics:

Solution of the most general system of Algebraic

Equations.

Introduction to Weirstrass' Theory of Analytic

Functions.

Method of Least Squares.

Elliptic Functions.

Integration on Riemann's Surfaces.

Analytical Mechanics.

A full set of models is provided for instruction in

Descriptive Geometry.

All courses except the Advanced Chemical
(

U B. S.")

take the regular mathematical course in full.

No student can omit any of the course in Mathematics

during the first two years of his course.
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DEPARTMENT OF GEOLOGY AND

MINERALOGY.

(A.) MINERALOGY.

Under this head are included Crystallography, Blow-

Piping and Mineralogy proper.

The immediate object of this course is to give the

student in a comparatively short time a thorough famil-

iarity with the more commonly occurring minerals, i. e.,

with such as form the materials of rocks, or are likely to be

met with in connection with mining operations.

It is quite possible so to train the powers of observa-

tion that, with the aid of a knife, a pocket lens and, perhaps,

of one or two other simple accessories, which can easily be

carried in the pocket, one can determine on the spot nine-

tenths of the minerals he meets. In the study of minerals,

therefore, attention is directed mainly to the physical prop-

erties, namely, to those that can be recognized by the aid of

sight and touch.

For this purpose extensive collections have been

arranged. These comprise:

First A Type Collection, consisting of well character-

ized specimens to be used by the students for the purpose

of study and comparison. This collection contains at pre-

sent specimens representing one hundred and ninety species

and sixty-one additional varieties. These specimens come

from many countries, but Colorado minerals are specially

well represented. The mineral species and varieties con-

tained in this collection are given in a tabulated list to be

found on pages 52-60.

Sec(md—An Exhibition Collection, of mostly large and

tine specimens, to be found in the glass cases in the museum.
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Third—A Supplementary Collection, containing the

rarer and more expensive minerals not placed in one of the

above mentioned collections.

Fourth—A Descriptive Collection, illustrative of the

terms used in describing the various structural, physical,

optical and other properties of minerals.

Fifth—A Student's Working Collection, consisting of

several thousand unlabeled specimens, similar to those in

the Type Collection, to be used by the student for study and
determination.

Sixth—A Crystal Collection, consisting of natural

crystals to be used in the determination of crystal forms.

Serenth—A Crystal Model Collection, containing a

large number of glass and wooden models used in the

study of Crystallography.

Eighth—A Blow-Pipe Collection, containing mate-

rials used in Blow- Piping.

The course in Mineralogy extends throughout the

whole of the Sophomore year, live hours a week being de-

voted to this subject. The course opens with the study of

Crystallography, which requires a little more than half of the

first term. The remaining weeks of the term are devoted

mainly to a short course in the use of the blow-pipe, in

which only such reactions are studied as are likely to be

made use of in determining minerals later in the year.

Determinative Mineralogy is taken up shortly before Christ-

mas and extends throughout the rest of the school year.

Crystallography and Blow- Piping are taught by means

of lectures and practical laboratory work. In Determina-

tive Mineralogy, lectures are made to supplement the text-

book used (Dana's Manual of Mineralogy and Lithology).

(B.) GEOLOGY.

Few regions present greater advantages for the study

of this science than the Rocky Mountains. The appreciation

of this fact is sufficiently shown by the many expeditions
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ent hither by the United States Government, and by

Eastern colleges to study its Geology. These mountains

lave been the principal theatre of geological explorations

n this country, and have yielded vast assistance to the

progress of this science throughout the world.

The State School of Mines is singularly well situated

or this particular study, better, in fact, than any similar

nstitution in the land, being at the foot of these mountains

md in close proximity to its mines. The particular locality

ibout Golden and its vicinity is exceptionally favorable for

Teological research. Nearly the whole geological series of

'he Kocky Mountains is represented. The canons cut deep

sections, revealing the rock structure. Fossil leaves are

ibundant in the foot hills, while the locality has gained a

widespread reputation in the scientific world by the

discovery of the largest fossil animals known to have

existed the gigantic lizards, or Dinosaurs. The Table

Mountains, capped with basaltic lava, are equally remark-

able for the variety and fineness of their zeolite crystals,

while beneath the volcanic cap, the sandstones have yielded

a vast amount and variety of fossil leaves, of the lignite

formation, which have been selected as typical forms in the

leading works on Paleobotany. Economic Geology is well

represented in the coal mines, stone and fire clay quarries

close to the town.

The course in Geology extends throughout the Senior

year, three hours a week being devoted to this study.

Special attention is paid to Lithological, Dynamical,

Structural and Economic Geology. The work is con-

ducted by aid of a text- book (Le Conte's Elements of

Geology), supplemented by lectures and excursions for

which Golden is admirably situated.

During the past year a fine collection of rocks has

been purchased and added to the former lithological col-

lections. This comprises a full typical collection of, first,

J
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Eruptive Rocks; second. Crystalline Schists, and third,

Sedimentary Rocks. An additional collection of Colorado

rocks is being arranged to supplement this.

MUSEUM.

The mineral collection of the school was originally

started by purchases from Ward & Howell, of Rochester,

N. Y. By gifts from various mines, the explorations of

students under the guidance of Prof. Lakes, and by contri-

butions from graduates of the institution, the cabinet grew

steadily until 1890, when it was removed to its present

quarters in the new building. It was felt to be inadequate

to the needs of the institution, and in the winter of 1890-

91, the collection of J. Alden Smith (formerly State Geol-

ogist) was purchased, many serious gaps in the classification

being thereby filled. In the Spring of 1892, a larger acces-

sion was made in the purchase of the cabinet of Mr. J. S.

Randall, of Georgetown, Colorado, a collection long and

favorably known to all local mineralogists.

With this and its previous possessions, this department

may now claim the best collection illustrative of the min-

erals and fossils of Colorado to be found in the State.

The bulk of the material formerly placed in the

museum is now to be found arranged in cases of drawers

in the large lecture room, where it is more readily accessible

for teaching and studying purposes. The museum proper

is now given up almost entirely to the display of such

minerals and geological specimens as are more attractive

to casual visitors, and to material that does not need to be

constantly accessible.

As the specimens are arranged purely for purposes of

display, no system of classification has been attempted. A
few of the cases are deemed worthy of special mention, viz

:
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First Three eases of large, line specimens of smoky

quartz and of microcline, from Florissant, El Paso County.

(Usually labeled "Pike's Peak.")

Second A case of calcite from numerous localities.

Third A very fine collection of Colorado Pyrite,

Galenite, (lead ore,) and Sphalerite, (zinc ore.)

Fourth A case containing beautiful, delicate snow-

white Natrolite crystals, from South Table Mountain near

Golden.

Fifth A collection of one hundred and twenty speci-

mens of gems, both cut and uncut.

Sixth—Cases containing fossil leaves of the Creta-

ceous and Tertiary formations from Golden and other

Colorado localities.

MINERALS IN THE TYPE COLLECTION.

;Note. The minerals in this collection are arranged

in accordance with the system adopted in the latest edition

of Dana's System of Mineralogy. Each specimen has a

double number; the first (the one given before the name

of the mineral in this list) is Dana's species number, the

second is the individual number of the specimen. Of the

two numbers following the mineral name, and enclosed in

brackets in this list, the first refers to the page in Dana's

Manual of Mineralogy and Lithology, the second to the

drawer of the Type Collection.



COLORADO STATE SCHOOL OF MINES.

I. NATIVE ELEMENTS.

I. AND II. NON-METALS AND SEMI-METALS.

Diamond (115. Dr. 1.)

Graphite (119. Dr. 1.)

Sulphur (106. Dr. 1-2.)

Tellurium (108. Dr. 2.)

Arsenic (110. Dr. 3.)

Antimony (112. Dr. 3.)

Bismuth. (113. Dr. 3.)

III. METALS.

13. Gold __(122. Dr. 3.)

14. Silver (129. Dr. 3-4.)

15. Copper (145. Dr. 5.)

16. Mercury (142. Dr. 6.)

20. Platinum (139. Dr. 6.)

SULPHIDES, SELENIDES, TELLURIDES, ARSENIDES,

ANTIMONIDES.

I. SULPHIDES, ETC., OF THE SEMI-METALS, ARSENIC,

ANTIMONY, BISMUTH; ALSO MOLYBDENUM.

26. Realgar (111. Dr. 6.)

27. Orpiment (111. Dr. 6.)

28. Stibnite (112. Dr. 6.)

34. Molybdenite (108. Dr. 6-7.)

II. SULPHIDES, ETC., OF THE METALS.

B. Monosulphides, Selenides, Etc.

GALENITE GROUP. ISOMETRIC. HOLOHEDRAL.

42. Argentite (131. Dr. 7.)

43. Hessite (131. Dr. 7.)

44. Petzite (132. Dr. 7.)

45. Galenite (160. Dr. 7-9.)

46. Altaite (164. Dr. 9.)
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2. CHALCOCITE GROUP. ORTHORHOMBIC.

54. Chalcocite (146. Dr. 9.)

3. SPHALERITE GROUP. ISOMETRIC. INCLINED HEM.

58. Sphalerite (170. Dr. 9-11.)

63. Alabandite (
Dr. 11.)

4. CINNABAR-MILLERITE GROUP. HEXAGONAL AND RHOMBOHED.

66. Cinnabar (143. Dr. 12.)

70. Millerite (181. Dr. 12.)

71. Niccolite (182. Dr. 12.)

74. Pyrrhotite (192. Dr. 12.)

C. Intermediate Division.

78. Bornite (148. Dr. 13.)

83. Chalcopyrite (147. Dr. 13-14.)

84. Stannite (176. Dr. 15.)

D. DlSULPHIDES, DlARSENIDES, ETC.

1. PYRITE GROUP. ISOMETRIC. PARALLEL HEM.

85. Pyrite -(189. Dr. 15-16.)

87. Smaltite (181. Dr. 16.)

89. Cobaltite (182. Dr. 16.)

2. MARCASITE GROUP. ORTHORHOMBIC.

96. Marcasite (191. Dr. 16-17.)

97. Lollingite (193. Dr. 17.)

98. Arsenopyrite (192. Dr. 17.)

3. SYLVANITE GROUP.

104. Sylvanite (132. Dr. 17.)

III. SULPHO-SALTS.

130. Jamesonite (164. Dr. 17.)

136. Bournonite (149. Dr. 17.)

144. Pyrargyrite (132. Dr. 18.)

145. Proustite (133. Dr. 18.)

148. Tetrahedrite (150. Dr. 18-19.)

149. Tennantite (149. Dr. 19.)

153. Stepbanite (133. Dr. 19.)

158. Enargite (149. Dr. 19.)
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IV. HALOIDS.

166. Halite (243. Dr. 21.)

169. Cerargyrite (134. Dr. 21.)

170. Embolite (134. Dr. 21.)

175. Flourite (227. Dr. 21-23.)

183. Cryolite (216. Dr. 23.)

193. Atacamite (150. Dr. 24.)

201. Carnallite (224. Dr. 24.)

OXIDES.

I. OXIDES OF SILICON.

210. Quartz (253. Dr. 24-32.)

A. Phenocrystalline or Vitreous Varieties—
Rock Crystal, Amethyst, Rose, Smoky Blue,

Opalescent, Milky, Ferruginous, with enclos-

ures.

B. Cryptocrystalline Varieties—Chalcedony,

Carnelian, Chrysoprase, Heliotrope, Prase,

Agate, Geyserite, Flint, Hornstone, Jasper.

C. Special Varieties—Tabular Quartz, Pseu-

domorphous, Silicified Wood, Agatized Wood,
Quartzite, Itacolumite.

212. Opal (259. Dr. 32 33.)

Varieties—Precious, Common, Jasp-Opal, Wood-
Opal, Hyalite, Tripoli, Diatomaceous Earth,

Infusorial Earth.

III. OXIDES OF THE METALS.

A. Anhydrous,

i. protoxides.

224. Cuprite (151. Dr. 34.)

228. Zincite (171. Dr. 35.)
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II. SESQUIOXIDES.

231. Corundum (211. Dr. 35.)

232. Hematite (193. Dr. 35-38.)

Also Var. Martite.

233. Ilmenite (195. Dr. 38.)

III. INTERMEDIATE OXIDES.

PINEL GROUP. ISOMETRIC. MAINLY OCTAHEDRAL.

234. Spinel (213. Dr. 38.)

23G. Gahnite (214. Dr. 38.)

237. Magnetite (196. Dr. 38-40.)

239. Franklinite (197. Dr. 40.)

241. Chromite (197. Dr. 41.)

243. Hausmannite (207. Dr. 41.)

IV. DEUTOXIDES.

248. Cassiterite (176. Dr. 41.)

250. Rutile (179. Dr. 42.)

254. Pyrolusite (206. Dr. 42.)

B. Hydrous Oxides.

257. Goethite (199. Dr. 42.)

258. Manganite (207. Dr. 42.)

259. Limonite (198. Dr. 43-44.)

261. Bauxite (213. Dr. 44.)

262. Brucite (223. Dr. 45.)

269. Psilomelane (207. Dr. 45-46.)

Variety Wad (208. Dr. 46.)

VI. OXYGEN SALTS.

I. CARBONATES.

A. Anhydrous Carbonates.

1. CALCITE GROUP. RHOMBOHEDRAL.

270. Calcite (234. Dr. 48-54.)

Varieties—Marble, Dr. 51, Chalk, Dr. 51, Sta-

lactitic and Stalagmitic, Dr. 52-54, Tufa-

ceous, Dr. 54.
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271. Dolomite (238. Dr. 55.)

272. Magnesite (226. Dr. 55.)

273. Siderite (203. Dr. 55.56.

)

274. Rhodochrosite (201. Dr. 56.)

275. Smithsonite (172. Dr. 56-57.)

2. ARAGONITE GROUP. ORTHORHOMBIC.

277. Aragonite (237. Dr. 57-58.)

279. Witherite , (241. Dr. 59.)

280. Strontianite (242. Dr. 59.)

281. Cerussite (168. Dr. 59-60.)

B. Acid, Basic and Hydrous Carbonates.

288. Malachite (154. Dr. 61.)

289. Azurite (156. Dr. 61.)

296. Natron (249. Dr. 61.)

303. Zaratite (185. Dr. 61.)

II. SILICATES.

A. Anhydrous Silicates.

FELDSPAR GROUP. MONOCLINIC SECTION.

313. Orthoclaee (300. Dr. 63-64.)

Varitif.s—Adularia and Common Orthoclase.

FELDSPAR GROUP. TRICLINIC SECTION.

315. Microcline (300. Dr. 64-65.)

FELDSPAR GROUP. PLAGIOCLASE SECTION.

?? Albite -W299. Dr. 65-66
31 1. Ohgoclase \\
oirk T

°
, y for all four species

319. Labradonte
J

. , . , ,

oon a 4-U-4. I ot plagioclase.)
320. Anorthite

J
^ &

LEUCITE GROUP.

321. Leucite (295. Dr. 66.)

PYROXENE GROUP.

A. Orthorhombic Section.

323. Enstatite (264. Dr. 66.)

324. Hypersthene (264. Dr. 66.)
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B. Monoolinio Section.

325. Pyroxene (265. Dr. 66-67.)

Varieties Diopside, Hedenbergite, Augite.

327. Spodutnene (269. Dr. 68.)

329. Wollastonite (265. Dr. 68.)

330. Pectolite (315. Dr. 68.)

335. Rhodonite (268. Dr. 69.)

AMPHIBOLE GROUP.

338. Amphibole (270. Dr. 69-71.)

Varieties—Tremolite, Actinolite, Nephrite.

Asbestos, Mountain Cork, etc., Edenite,

Pargasite, Hornblende.

341. Crocidolite (273. Dr. 72.)

VARIOUS GROUPS.

344. Beryl (274. Dr. 72.)

353. Iolite (287. Dr. 72.)

357. Nephelite (293. Dr. 72-73.)

362. Sodalite (294. Dr. 73.)

370. Garnet (278. Dr. 73-75.)

Varieties—A. Grossularite; B. Pyrope; C.

Almandite; E. Andradite; F. Uvarovite.

376. Chrysolite or Olivine (277 Dr. 75.)

381. Willemite (173. Dr. 75.)

387. Wernerite _._.- (292. Dr. 75.)

393. Vesuvianite (282. Dr. 75.)

394. Zircon (281. Dr. 76.)

397. Topaz (309. Dr. 76.)

398. Andalusite (306. Dr. 76.)

399. Sillimanite (307. Dr. 77.)

400. Cyanite (308. Dr. 77.)

401. Datolite (311. Dr. 78.)

406. Zoisite (285. Dr. 78.)

407. Epidote (283. Dr. 78.)

408. Piedmontite (284. Dr. 78.)

410. Axinite (286. Dr. 79.)

411. Prehnite (317. Dr. 79.)

415. Chondrodite (303. Dr. 79.)

423. Calamine (174. Dr. 79-80.)

426. Tourmaline,.-.' (304. Dr. 80-81.)

428. Staurolite (313. Dr. 81-82.)

B. Hydrous Silicates,

i. zeolite division.

435. Apophyllite (316. Dr. 84.)

438. Heulandite (325. Dr. 84.)
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443. Stilbite (324. Dr. 85.)

447. Chabazite (322. Dr. 85.)

450. Analcite (322. Dr. 86.)

453. Natrolile (321. Dr. 86.)

455. Mesolite (321. Dr. 87.)

456. Thomsonite (320. Dr. 87.)

II. MICA DIVISION.

I. MICA GROUP.

458. Muscovil e (288. Dr. 88-90.)

460. Lepidolite (289. Dr. 90.)

462. Biotite (291. Dr. 90-91.)

462A.Phlogopite (290. Dr. 91.)

2. CLINTONITE (BRITTLE MICAl GROUP.

464. Margarile (341. Dr. 92.)

466. Chloritoid (341. Dr. 92.)

3. CHLORITE GROUP.

468. Clinochlore (339. Dr. 92.)

Variety—Ripidolite.

468A.Penninite (339. Dr. 92.)

480. Jefferi*ite (339. Dr. 92.)

III. SERPENTINE AND TALC DIVISION.

481. Serpentine (329. Dr. 93 94.)

Varieties— Common, Williamsite, Chrysolite,

Picrolite.

483. Genthite (185. Dr. 94.)

483A.Garnierite (185. Dr. 94.)

484. Talc (326. Dr. 94-95.)

485. Sepiolite (328. Dr. 95.)

DIVISIONS IV. AND V.

492. Kaolinite.._ (332. Dr. 96.)

497. Pyrophyllite (328. Dr. 96.)

504. Chrysocolla (157. Dr. 96.)
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TITANO-SILICATES, TITANATES.

510. Titanite (312. Dr. 97.)

514. Astrophyllite (292. Dr. 97.)

3 . NIOBATES, TANTALATES.

525. Columbite (201. Dr. 99.)

529. Samarekite (221. Dr. 99.)

PHOSPHATES, ARSENATES, VAVADATES, ANTIMONATES

APATITE GROUP.

549. Apatite (233.

550. Pyromorphite (167.

551. Mimetite (167.

552. Vanadinite (168.

BELONGING TO VARIOUS GROUPS.

574. Lazulite (218.

597. Vivianite (202.

601. Erythrite (184.

639. Wavellite (220.

642. Turquois (219.

Dr.

Dr.

Dr.

Dr.

99-100.)

100.)

100.)

100.)

Dr. 101.)

Dr. 101.)

Dr. 101.)

Dr. 101.)

Dr. 101.)

5 . BORATES.

698. Boracite (225. Dr. 101.)

704. ColemaEite (231. Dr. 102.)

707. Borax (246. Dr. 102.)
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6. SULPHATES, CHROMATES, ETC.

BARITE GROUP.

719. Barite (240. Dr. 102-103.)

720. Celestite -. (242. Dr. 103-105.)

721. Anglesite (165. Dr. 105.)

722. Anhydrite (230. Dr. 105.)

725. Crocoite (166. Dr. 105.)

HYDROUS SULPHATES.

746. Gypsum (229. Dr. 106-107.

)

7 . TUNGSTATES, MOLYBDATES.

812. Wolframite (200. Dr. 107.)

818. Wulfenite (166. Dr. 109.)

VIII. HYDROCARBON COMPOUNDS

P. 998. Ozocerite (347.

P. 1002. Succinite (348.

P. 1007. Copalite (349.

P. 1015. Petroleum (344.

P. 1017. Asphaltum (349.

P. 1018. Elaterite (347.

P. 1020. Albertite (349.

P. 1021. Anthracite (350.

P. 1021. Bitumenous Coal (351.

P. 1022. CannelCoal
P. 1022. Lignite (351.

P. 1022. Jet (352.

Dr. 109.)

Dr. 109.)

Dr. 109.)

Dr. 109.)

Dr. 109.)

Dr. 110.)

Dr. 110.)

Dr. 110.)

Dr. 110-111.)

Dr. 111.)

Dr. 111.)
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PHYSICS.

The course in Physics is given by lectures and recita-

tions accompanied by practical work in the laboratory.

The course embraces molecular physics, gravitation,

mechanics of liquids and gases, elementary machines,

acoustics, the theory of heat and of the steam engine, and

the general principles of light. The third term is devoted

chiefly to an elementary course in electricity and magnetism.

Three hours per week for three terms are given to

work in the laboratory. During the first part of the course

the student acquires facility in the use of the instruments

and accuracy in measurement, which fit him for the other

work in the laboratory.

The object of the laboratory work is not original

research, but the acquirement of a certain familiarity with

the subject which this work alone can give. The experi-

ments are quantitative and are selected with the view of

illustrating the fundamental principles of the subject

rather than of devoting the student's whole time to elaborate

determinations of a few constants. 3ST.0 advanced course in

physics is required, a good foundation knowledge of the

subject being all that is aimed at.

The text-books used in the laboratory are Glazebrook

and Shaw's Practical Physics, Stewart and Gee's Practical

Physics, Pickering's Physical Manipulations, Ayrton's

Practical Electricity, besides a list of references to more

extensive works.

The laboratory is supplied with numerous duplicates

of the various pieces of apparatus required.

ELECTRICAL ENGINEERING

The course in Electrical Engineering is intended to

cover both the theoretical and practical parts of the subject.
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It is adapted to the needs of the State by the devotion of

much time to the applications of electricity to mining and

metallurgy.

The first two years of this course are identical with all

other courses, but after the second year, the student takes

up the technical part of the subject. In the third and

fourth years, work in Mechanical Engineering forms a con-

siderable part of the course. Tests of steam engines,

boilers and w^ater wheels are made from time to time.

The engine belonging to this department is fitted up for

testing, as is the eighty horse-power boiler furnishing

steam to Engineering Hall. The course in Electrical

Units and Measurements consists of lectures on the theory

and value of the units of the science and the modern

methods of measurement. Four hours per week are

devoted to work in the laboratory.

The course in the Distribution of Electricity embraces

distribution for lighting and the various systems for the

transmission of power.

Lectures on the theory and design of Dynamo-Electric

Machinery will occupy the student live times a week

during the fourth year. Two full afternoons per week, in

addition, will be devoted to work in the laboratory and in

the designing room. Alternate currents and alternate

current transformers occupy a large portion of the time

during this year.

The laboratory work of the second and third terms of

the fourth year consists of insulation and capacity tests,

measurement and location of faults, determination of

magnetization curves of iron and steel, determination of

characteristic curves of various machines, and of tests of

dynamos and motors, as well as standardizing and cali-

brating the various instruments used.

The new quarters in Engineering Hall offer much

better facilities to students wishing to pursue this course
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than could be given in any previous year. Besides the

space occupied by the general lecture room and the

Physical Laboratory, a large room is fitted up on the

second floor for work in Photometry. The various experi-

mental machines are belted to pulleys on a jack shaft,

driven by the engine in the dynamo room. The instru-

ments for use in testing are in a smaller room adjoining,

where the marble switchboard and the large resistance

coils are also placed. Separate wires run to each room

from both the alternate and continuous current circuits

and also from the sixty-cell accumulator presented by the

Carpenter Electric Storage Company. The rooms on the

north side of the building, devoted to electrical measure-

ments, have little iron used in their construction, while

the room designed for magnetic measurements has none.

These rooms are equipped with piers, non-inductive

resistances, gas, water and direct connections to all the

currents, besides the ordinary galvanometers, resistance

boxes, balances and other instruments.

The department, in addition to these appliances, is

well equipped with high-grade galvanometers and the

ordinary apparatus for electrical measurements. Cradle

and absorbtion dynamo meters and Watt meters enable

efficiency tests to be conveniently made. Kelvin balances,

electrostatic volt meters, ammeters and volt meters of

various makes, form part of the equipment,

Through the kindness of Mr. Irving Hale, the depart-

ment has been presented with a twenty-five horse-power

motor.

To Mr. Paul Webster, a former student of the

institution, the department is indebted for a small steam

engine.

Additions are being constantly made, and before the

close of the present school year, every section will be

equipped and in working order.
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APPLIED MECHANICS.

Beginning with the third year the study of Applied
Mechanics is pursued in its various branches of Statics,

Kinematics and Dynamics, with the purpose of giving

the student a broad comprehension of the relation of

forces acting upon matter at rest or in motion. Investi-

gations concerning these are carried on by analytical and
graphic methods, and the laws governing balanced forces,
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brces in motion, frictional forces and kindred subjects

ire investigated.

In the Latter part of the third year the study of

Mechanism and Machine Dynamics is introduced. A

careful analysis of the various motions with a graphic

itudy of resistance in machines, prepares the student for

lie critical examination of practical working machines.

A study of the strength of materials is pursued dur-

ng the entire fourth year, comprising a careful study of

:he effects of stresses and strains and the proper limits of

safety in their use. In connection with this each student

is required to make a series of definite tests of wrought

iron, steel, cast iron and wood in tension, compression and

bending.

A Pviehie testing machine of one hundred thousand

pounds capacity, cross breaking machine, cement testing

appliances with various lathes and bench tools for prepar-

ing specimens, afford opportunities for independent re-

search, as well as for class drill and illustration.

During a part of the fourth year the study of Prime

Movers, particularly steam engines and boilers, occupies

the students' attention. In this connection the combus-

tion of fuel, with designing of stacks and furnaces, is

treated. A course of Thermodynamics is also pursued in

the fourth year.

Designing of machinery for special purposes will be

pursued under direction of the instructor, particular atten-

tion being given to the study of gearing, transmission of

power by belt and wire cable, boxes, shafting, fly-wheels

and governors.

To more fully acquaint the student with the most

approved forms of mining, reducing and smelting

machinery in use, visits will be made to large manufac-

tories of machinery at shops or warehouses, neighboring

mines and smelting plants.
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CIVIL ENGINEERING.

The course of study in Civil Engineering has been

planned to meet the professional needs of the mining

engineer as well as those of the civil engineer. Thus,

while the students in both courses take all the work in

surveying, applied mechanics, graphics and structural

designing, those students candidates for the degree of Civil

Engineer have special lines of work laid out for them from

the beginning of the Junior year. The facilities for

instruction, illustration, experimental work and research

are thought to equal those of any institution west of the

Mississippi. The course of study begins in the Junior

year with the study of applied mechanics, surveying, theory

and practice of framed structures, and designing masonry

structures. Two afternoons per week during the first term

are devoted to making the complete detail measurements

and drawings of some railway or highway bridge in order

to familiarize the student with structural forms and

details. Other afternoons are taken up in the drafting

room with such subjects as tinting and shading, pen topog-

raphy, colored topography, etc.

In connection with designing of masonry structures,

the subjects of foundations of all kinds, cements, building

stones, etc., are investigated and each student makes

designs of stone arches, chimneys and retaining walls.

A large part of the fourth year is devoted to designing

and investigation of framed structures, such as roofs, rail-

way and highway bridges and long arch bridges of steel.

A complete study is also made of the various systems of

sewage disposal, water supply and sanitary improvements

of cities and towns. The candidate for the degree of

Civil Engineer is expected to show special aptitude in

mathematics, and pursues a course of study in higher

engineering problems.
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Theory and practice are combined wherever possible,

and the student placed on his own responsibility, so that

pur graduates, aided by such technical and practical training

as they have obtained, will develop into useful investigators

and constructors.

SURVEYING.

The instruction in this subject is both theoretical and

practical, the aim being to convey to the mind of the

student a broad understanding of the subject and its

applications in the professional work of the Mining and

Civil Engineer. As a means to this end, the institution

is well supplied with the necessary instruments for field

practice. Among these may be mentioned one complete

mining transit, one triangulation transit, three complete

engineer's transits with solar attachments, four engineer's

levels, one needle compass, one three-hundred-foot steel

tape, standardized, and all the necessary accompanying

apparatus for field and office use, such as chains, tapes,

stadia boards, level rods, etc. The classes are first

instructed in the adjustments of the various instruments,

and each student required to perform and thoroughly

understand the underlying principle of each.

The subject of Land Surveying is then taken up and

various problems solved, in the office and field, relative to

areas, subdivisions of land and retracing of section and

township lines of the government land surveys.

In Topographical Surveying, each class makes a com-

plete survey and contour map of a portion of the City of

Golden, using the transit and stadia method ; in addition

to tins, contour maps are made of several promising

reservoir sites, and from these, preliminary estimates of
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capacity made and compared. In City Surveying, classes

are instructed in the laying out of cities and towns, sur-

veys of new subdivisions, street improvements, giving of

grades, etc., together with such applications of each in the

field as time will allow.

In Geodetic Surveying, classes are instructed in the

outlines of that subject, the different kinds of triangula-

tion, description of the U. S. Coast Survey base apparatus

and the establishment of stations and signals. A base

line is measured with a three-hundred -foot steel tape and

all corrections made so as to eliminate errors of sag and

pull. To this is hinged a system of triangulation of the

neighboring peaks and all angles measured and adjusted,

and distances computed.

In Railroad Surveying, classes are instructed in the

theory of curves of different kinds, running of levels and

the measurement of earthwork. Considerable time is

devoted in the held to a projected line, with preliminary

and location surveys, topography, cross-sectioning and

preliminary and final estimates of earthwork.

In Mine Surveying, various problems relative to

underground surveying are solved, especial attention being

paid to those which present peculiar difficulties and require

careful instrumental work and computations. A complete

survey is made of some mine in the neighborhood and

each student required to make all the computations and

plat the field notes. Each student is also required to

make a survey of several intersecting mining claims,

together with such computations as would be necessary

for a patent survey.

Each student, during the course, is required to make

a determination of the true meridian by an observation

on the pole star, and check the same by the methods of

direct observation on the sun and solar attachment to the

transit.
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DRAUGHTING.

It is the object in this department to first give a

thorough grounding in all the more elementary parts of

Mechanical Drawing, and to follow this with their appli-

cation in the most practical way possible in a technical

school.

The student is first taught the proper way of using

his instruments, preparing his sheets, etc., and then given

the simplest of geometrical figures, to cultivate some skill

in their use. At this time, individual instruction is given

each student.

The work then leads into the more difficult elements

of drawing, including line shading and tinting, together

with lettering, and no student is allowed to proceed who

canuot neatly execute at least two alphabets in free-hand.

Then follows all the more difficult work, in projec-

tions and intersections, interspersed with representative

practical problems, to show the direct application to actual

work. The elements of all the methods of representing

objects upon one plane including true perspective, com-

pletes the purely elementary work.

In all this work, as in the more advanced, no grades

are given. Each drawing must be up to a certain standard,

such as would hold in any well regulated drawing office,

before being accepted, it being considered that under these

conditions all drawings are of the same rank, except as to

artistic effect, which is not considered a requisite of pure

Mechanical Drawing.

The advanced drawing is all of a practical nature.

The elements which have been thoroughly mastered in the

previous years are here combined, and none but the

methods used in the best American drawing offices are

followed

.
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To this end, all of the drawing rooms have been

equipped with the most modern as well as the most efficient

appliances. The Freshmen have large, rigid drawing

tables, with ample room for each individual, and the ad-

vanced classes have been provided with improved individual

tables, adjustable in every way, the light in the rooms
being reflected from the perfectly white walls, giving a

mild diffused light, much preferred to any strong direct

light.

The blue-print room is modern and complete in every

way, and students are taught to make prints either from

tracings or direct from the bond papers now so much used

in many offices.

The work by years is as follows:

FRESHMAN YEAR.

Use of drawing instruments, mounting sheets, etc.

This includes the proper selection of instruments, testing

and care of pen points, and like details, all of great impor-

tance to the beginner. Plain geometrical problems, simple

projections and intersections; plans, elevations and sections,

exercises in lettering, both free-hand and with the instru-

ments; line shading, tinting and shading with tints;

with applications of each as in working drawings. The
drawing of problems as given in Church's Descriptive

Geometry, including Spherical Projections, and Shades

and Shadows.

SOPHOMORE YEAR.

Mechanical, Cavalier and Isometric Projections; true

perspective; the construction of detail drawings, of simple

parts of machines, etc., particular attention being given to

the making of complete and perfectly plain drawings

according to the best American practices. This includes
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fork on ordinary Manilla paper, bond paper and tracing

inen, and complete instructions are given in the details of

>lue printing.

JUNIOR YEAR.

The work in this year is principally the same as in

he latter part of the previous year, with the important

exception that more responsibility is thrown upon the

tudent. Drawings of complete machines or structures,

ogether with details, are made, in which more or less

)riginality is required.

ORIGINAL WORK.

Instruction in Draughting, so far as concerns manual

skill and the principles of projections and perspective, ends

vvith the first term of the Junior year.

From this time until graduation the draughting work

?f any course consists of special work undertaken according

to the suggestions of the Professors having in charge the

technical lines of the Senior and Junior classes.

Mining projets, metallurgical plants, steam or

slectrical machinery, and in short, any practical designs

to be worked out or illustrated, are assigned to members

of the two upper classes, as applications of knowledge or

of manual skill already acquired.

MINING AND METALLURGICAL EXCURSIONS.

An important part of the work of the institution

consists in visiting mines, smelters, power plants and other

works, where the processes lectured upon may be seen in

actual operation.
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Trips of this description have been made in past

years to Aspen, Leadville, Central and Idaho Springs, in

Colorado, and to the Michigan copper and iron mines

(Summer of 1893).

In the line of Coal Mining and Economic Geology,

excursions have been made to El Moro and Trinidad,

Canon City and the local mines (near Golden).

Metallurgical trips to the smelters at Denver and

vicinity are qnite frequent, while Pueblo and Leadville

have also been included in longer trips, the iron and steel

works at Pueblo being among those inspected.

Geological excursions have also been frequent, and

although chiefly confined to a radius of ten miles from

Golden, have been extended to Boulder County, also to El

Paso (Pike's Peak region), and to the southern portion of

the State.

On these trips, low traveling rates are secured for the

students, and though they cannot be made obligatory, they

are strongly recommended to all, as presenting practical

advantages too great to need any arguments in their favor.

LIBRARY.

The Library contains between three and four thousand

volumes, mostly standard scientific and technical works,

though history and travels are not neglected. Its cost per

volume, as must be the case with scientific works, has

been large.

Complete sets of the transactions of the institutes of

mining engineers and of civil engineers, association of

engineering societies, -journals of chemistry, electricity and
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metallurgy, and many technical cyclopedias in various lines

have recently been added.

Students have free access to the Library, which can

be used as a reading room at all hours, the students having

also a separate reading room (22x25), on the same floor,

immediately connected with the Library.

FIELD WORK AND PUBLICATIONS.

Since 1885 the school has undertaken the work of a

Geological Survey and Mining Bureau. Reports were

published in 1885, 1886, 1887 and 1889. Various mining

camps have been visited and the results of the examina-

tions largely published. The examples of minerals and

ores collected are retained in the collection of the institu-

tion. The contributions hitherto published, in the reports

above mentioned, have been as follows:

DATE. SUBJECT.

1887. Ore Chutes and Recent

Developments on

Iron Hill, Leadville.

Mineral Resources of

Boulder County.

1885. Preliminary Notes on

the Iron Resources

of Colorado.

1886. Notes on Iron Deposits

of Northern Colo-

rado.

AUTHOR.

A. A. Blow, C. E.

P. H. Van Diest, E. M. 1886,

Prof. Regis Chauvenet.
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AUTHOR. DATE. SUBJECT.

Prof. Regis Chauvenet. 1887.

Prof. Arthur Lakes.

Prof.Magnus C. Ihlseng.

1885.

1886.

1887.

1889.

1885.

1885.

1886.

Iron Resources of Gun-
nison County.

Reports on Trinidad and

Crested Butte Coal.

Geology of the Aspen
Mining District.

Geology of Colorado Ore

Deposits.

Geology of Colorado

Coal Deposits.

The San Juan Region.

Oil Fields of Fremont

County.

The Present Mining Law
Chaos.

Notes on Leadville.

Mining Notes from

Eagle County.

Western Assay Methods.

Colorado Cokes.

Present Applications of

Electricity to Mining

in Colorado.

Metallurgical Treat-

ment of Low-Grade

Ores.

During the year 1891, Prof. Tilden undertook and

executed a large number of water analyses from the wells

and water supply of Denver. The wells alone included in

this investigation numbered over three hundred.

These . publications are issued as the means of the

institution will permit, no special appropriation for either

field-work or printing having ever been made by the State.

a a a 1887.

Prof. George C. Tilden. 1886.

a a a 1887.

Prof. Benjamin Sadtler. 1889.

Prof. Louis C, Hill. 1892.

Prof. Edmund B. Kirby. 1894.
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BUILDINGS.

(i). BUILDING OF i88o-'8 2 .

The combined building, 1880-'82, has the main

dimensions of 100x70 feet, two stories, and basement

extending under most of the space.

The Kiehle testing machine (see " Mechanics"), stands

in the south basement, and is run by electric motor con-

nected with the storage battery.

One of the two rooms for furnace assaying is also

in this basement, which contains besides, rooms for testing

of material and for the storage of laboratory supplies.

The main floor is wholly occupied by chemical labora-

tories, assay rooms, balance rooms, and room for the

storage and issue of apparatus. (See "Chemistry".)

The second floor contains the lecture room for mathe-

matics, (excepting Freshman year). This room is at the

north end of the building, dimensions 21x44 feet. The

lecture room for general chemistry (35x35) is next in

order, having an annex room for apparatus.

A special laboratory (35x25) is also upon this floor,

the remainder of whose space is occupied by several small

rooms for storage and apparatus of various kinds.

(2). BUILDING OF 1890.

This building is connected with thaj of 1882 by

passages on every floor. Its length is one hundred feet,
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its width varies from fifty-seven to sixty-eight feet. Its

basement contains the gymnasium (q. v.) lavatories, shower

bath, work-shop, steam-heating, boiler and gas apparatus.

The first floor contains the offices of the President and

Registrar, library and reading room, on one side of the main

hall. The space on the other side (65x40), hitherto

devoted to physics, is now occupied by the department of

geology and mineralogy. It is divided into two rooms,

one (22 x 40 ) for the museum, the other (40x43) is the

working department and lecture room, containing all the

collections and appliances used for instruction in geology,

mineralogy, lithology and blow-piping.

The second floor is divided into: (1. ) Lecture room

(35x20) for metallurgy and mining, containing also the

collections and models for this department, and the arc

lantern for exhibition of the numerous slides which have

been prepared of working draughts for these courses.

(2.) Lecture room (40x40) for mathematics, chiefly

devoted to Freshman work. (3.) Lecture room (22x35)

for engineering classes. ( 4. ) Draughting room ( 26 x 40)

for upper classes. (5.) Office rooms for Professors.

This building stands upon ground overlooking the

town, and presents a handsome appearance. The base-

ment is in solid red sandstone, the upper stories in brick,

laid in red mortar, and trimmed with the same red stone.

It was first occupied at the opening of the fall term of 1890.

(3). BUILDING OF 1894 (HALL OF ENGINEERING)

The completion of Engineering Hall has placed the

department of Physics and Electrical Engineering on a

new footing. The space in the old quarters was entirely
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^adequate for a department of so much importance to a

state in which electric power is so widely used in mining

operations.

Engineering Hall is a three-story brick and stone

structure, fifty by seventy-live feet, The first and second

floors are devoted to Physics and Electricity, while the

tipper floor contains two large draughting rooms, a blue

print room and a room containing the school's collection

of drawings, tracings and blue prints, which is also used

as a study by the instructor in drawing.

The second floor is devoted to Physics and to ele-

mentary work in Electricity and Magnetism. The lecture

room, furnished with raised seats, will accommodate about

seventy students. Besides the ordinary gas and water

connections, the lecture table is connected to the high and

low potential alternating and direct currents. For experi-

ments in light, the room can be quickly darkened. The

photometer room is fitted for experiments in light and the

measurement of arc and incandescent lamps. Special wires

connect with both the alternating and direct current circuits

and with the storage battery. The room devoted to

laboratory work in Physics and Elementary Electrical

Measurements is well lighted and iitted with slate shelves

and heavy tables. The apparatus for students' use is kept

in a small room opening off the laboratory. The balances,

placed on separate slate shelves supported from the walls

of the building, are in another room, connected with the

main laboratory. Gas, air, water and electricity are sup-

plied at various points in the laboratory.

The south half of the lower floor is divided into two

rooms, the larger containing the fifty horse- power, high-

speed engine, the dynamos and motors for testing purposes.

All wires run from this room to the smaller, wdiich

contains the marble switch board, the measuring instru-

ments for testino- work, and the large resistance coil.
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These have a combined capacity of absorbing one hundred

K. W. A non-inductive resistance, capable of absorbing

thirty K. W., is also to be placed here. A small work-

shop connects with the dynamo room. The battery room,

floored with tiles, contains the sixty-cell accumulator and

various primary batteries. Three light rooms furnished

with piers, on the north side of the building, are devoted

to advanced work in Electrical Measurements. One of

these rooms contains no iron whatever, and is used for

magnetic observations. Very little iron is used in the

construction of the lower portion of the building, so that

all the rooms are well adapted for electrical measurements.

The building is heated by the Sturtevant system.

The new boiler house contains the Sturtevant engine and

fan, an eighty horse-power boiler, and the feed pumps,

heater, etc.

The compact arrangement of this building, and the

careful apportionment of space to the various purposes,

make it the most efficient, in proportion to cost, of any of

the additions to the School of Mines.

R. S. Roeschlaub, of Denver, was the architect of the

buildings of 1890 and of 1894.

The builders, 1890 building, were Messrs. Kimballo 7

& Quick, of Golden.

Builders of the 1894 buildincr, The Mouat Lumbero 7

Co., of Denver.

The total floor space in the three buildings is over

forty thousand square feet.

APPARATUS.

The scientific apparatus in the various departments,

can hardly be described in detail or even named, in a

school catalogue. It may be said, however, that in Chemistry
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the 'apparatus in stock is ample for the supply of every

student in the laboratory, and includes tine balances,

volumetric instruments, and every approved appliance for

analytical and experimental chemistry. The laboratory

fittings have been mentioned under " Chemistry."

The surveying instruments are of the best makes, and

several of each kind are provided, so that several parties

can be in the Held at the same time. Among the makers

are Gurley & Sons, Young & Sons, Negretti & Zambra,

and Trouo-hton & Simms. Six transits, five levels, and all

necessary accessory instruments are included.

A very beautiful mining transit, by Buff & Berger,

with complete set of attachments, is the latest addition to

this collection, which of course is in constant use in field

work.

The electric equipment, although the most recent

addition, is very complete, the instruments being without

exception of the very best construction—motors, volt meters,

galvanometers, numerous resistance sets, sixty-cell storage

battery, electro-dynamometers, cradle dynamometer, Kel-

vin balances and a variety of other instruments, the whole

comprising one of the best collections west of the Mis-

sissippi. Golden being lighted by electricity, the whole

current from the works can be sent to the school at any

time, special wires having been erected for that purpose.

Keference should be made to the various articles under

" Departments of Instruction," for details concerning the

scientific equipment. The estimate for the year 1894 on

value of strictly scientific apparatus on hand is $24,000,

though additions are being rapidly made, and these figures

will soon be out of date. They are exclusive of all furni-

ture, fittino-s, cases and ordinary school appliances.
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SCIENTIFIC SOCIETY.

In the Spring of 1892 the "Scientific Society of the

State School of Mines'' was organized with a membership

representing every class, and the Faculty, as well as a few

ontside of the school, whose names are identified with the

earliest of Colorado's scientific enterprises. The object of

the society is to afford occasions for the presentation and

discussion of papers written by the members upon scientific

subjects. The organization is liberal in every particular,

and is governed by a constitution the provisions of which

are sufficient to maintain integrity, the imposition of

harassing detail having been studiously avoided. The

programmes are prepared by an executive committee, the

meetings being held in the school building.

GOLDEN HIGH SCHOOL.

The courses of study in the Golden High School are

those recommended by the Colorado State Teachers' Asso-

ciation. They have been adopted as the preparatory course

in all the higher institutions of learning in the State,

having preparatory departments. These courses embrace

Algebra, Plane and Solid Geometry, Physics, Chemistry

and Biology. Four years of English, including Khetoric,

and four years of Latin. General History is also included

in the course.

The entire upper floor of an eight-room building is

used by the High School. This school offers ample oppor-

tunity for preparation to those wishing to enter the State

School of Mines.
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TEXT BOOKS.

Roscoe's Elementary Chemistry.

Prescott and Johnson's Qualitative Analysis.

Cairns' Quantitative Analysis.

Wentworth's College Algebra.

Chauvenet's Geometry, Byerly's Edition.

Chauvenet's Trigonometry.

Nichols' Analytical Geometry.

Osborne's Calculus.

Church's Descriptive Geometry.

Morris' Geometrical Drawing.

Olmstead's College Philosophy.

Stewart and Gee's Practical Physics.

Balfour Stewart's Principles of Heat.

Thomson's Dynamo Electric Machinery.

Thomson's Electricity and Magnetism.

Bedell and Crehore's Alternating Currents.

Flemings Alternate Current Transformer.

Holmes' Steam Engine.

Hermann's Graphical Statics of Mechanism.

Johnson's Surveying.

Godwin's Field Book.

Church's Mechanics of Engineering.

Greene's Roof and Bridge Trusses.

Baker's Masonry Construction.

Johnson's Theory and Practice of Framed Structures.

Hughes' Coal Mining.

Austen's Introduction to Metallurgy.

Peters' Copper Smelting.

Eissler's Metallurgy (Silver and Gold).

IIofman's Metallurgy of Lead.

Le Conte's Geology.

Dana's Manual of Mineralogy and Lithology.

Pattons' Crystallography.
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GYMNASIUM

The Gymnasium is the most spacious and the best

equipped of any college or school gymnasium in the State,

and is a valuable adjunct to the school equipment. It is

in the basement of the building of 1890, its floor (65x40)

admitting drill exercise with ample space for apparatus,

while its height of twenty feet allows the use of swinging

appliances and perfect ventilation. Around the walls are

pulling weights of every description, while among the

other instruments are swinging rings, parallel bars, horse

buck, quarter circle, "cage" with apparatus for develop-

ment of every set of muscles, ladders, spring-board, com-

plete sets of clubs and dumb-bells and many others.

The Gymnasium is open every school afternoon, also

for systematic class-work and " free exercise" three evenings

of each week. Instruction is given in gymnastic exercises

on those evenings. Shower baths (hot or cold) adjoin the

gymnasium. Each student pays a fee of one dollar a term

for the use of gymnasium, and deposits one dollar for his

locker key, the latter being returnable. The gymnasium

fee is used exclusively for repairs and renewals of gymnastic

apparatus.

The Gymnasium is managed by the u School of Mines

Athletic Association," composed of officers and students of

the institution. The Directors of this Association are

responsible to the school for the maintenance of order and

care of apparatus.






