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The Illinois Miners' and Mechanics' Institutes were established

by act of the State Legislature, Senate Bill No. 259, approved May
25, 1911. An appropriation of $15,000.00 per annum to carry out

this authorization was included in House Bill No. 895, approved

June 30, 1913.

The purpose of the Institutes, as stated in the act, is "to prevent

accidents in mines and other industrial plants and to conserve the

resources of the state.
"

In the development of this purpose, any and all means may be

employed which promise "to promote the technical efficiency of all

persons working in and about the mines and other industrial plants

and to assist them to better overcome the increasing difficulties of

mining and other industrial employments.''

The administration of the Institutes is vested in the Trustees

of the University. The Trustees have appointed a Director and have

placed the Institutes under the general supervision of the Department
of Mining Engineering of the University of Illinois.

For copies of bulletins, or other information, address the Di-

rector, Illinois Miners' and Mechanics' Institutes, Urbana, Illinois.



ILLINOIS MINERS' AND MECHANICS'
INSTITUTES

R. Y. WILLIAMS, DIRECTOR

BULLETIN No. 2

OUTLINE OF PROPOSED METHODS

PUBLISHED BY THE UNIVERSITY OF ILLINOIS

URBANA, ILLINOIS





OUTLINE OF PROPOSED METHODS 3

*

Introduction.

In Illinois, there are 79,411 men working in and about the coal

mines. Only two other states have a larger production of coal than

has Illinois, and in no other state is there as much unmined bitumi-

nous coal as there is in this state. Recognizing the importance of

the coal industry in the present as well as the future development
of Illinois, the State Legislature has enacted a number of laws to

prevent accidents to the miners and to conserve the natural resources.

The Illinois Miners ' and Mechanics '

Institutes, established by the

47th session of the Legislature, was given authority to plan and power
to execute any and all means "to promote the technical efficiency of

persons working in and about the mines, and to assist them to better

overcome the increasing difficulties of mining." Every man about

the mines, therefore, should look upon these Institutes with a sense

of proprietorship and should be sufficiently interested to inquire into

the details of this endeavor and to offer suggestions for improve-
ments that will make for safety and efficiency at the coal mines.

This preliminary bulletin gives an outline of the methods that

can be made to accomplish the purpose for which the Institutes were

established. Success can be obtained only with the hearty co-opera-

tion of the men at the mines. It makes no difference what may be

a man's age, education, or practical experience, there are interesting

fields of investigation with which he is not familiar. The mine

manager, who has forced his way to the top of the ladder at a par-

ticular mine, should realize that other ladders lead higher than those

he has climbed and that he must show results before he can become

general manager. If after becoming general manager he considers

his goal won and fails to progress further, he will soon find that a

more progressive man has superseded him.

After reaching a position of responsibility, a man owes to his

fellows a certain interest in their advancement and should look upon
it as a duty to give of his experience to others.

The aim of the Illinois Miners' and Mechanics' Institutes is not

only to increase a knowledge of the science of mining and to in-

terpret fundamental principles, but is also to offer a clearing house

for the exchange of practical methods, to increase the earning power
of the miner and the efficiency of the company man, and to safeguard

life and property.
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The general methods which will be adopted have been modeled

after those that have been used most successfully in other states and

countries. Special details must be worked out to make their applica-

tion of the greatest benefit under the conditions which exist in Illi-

nois. Attention should be called to the fact that the mines in this

state are scattered over a large territory and that the expense of

reaching all of them will be too great for the present appropriation.
An endeavor will be made to concentrate the work on those methods

which will accomplish immediate results.

Friend Reader; after you have looked through this pamphlet,

please drop a line to the Director of the Illinois Miners' and Me-
chanics' Institutes and give him the benefit of your suggestions. He
is intensely interested in this new work; he wants the Institutes to

be of maximum service to the miner and to be their best friend. So

send in your criticism, and do not fail to give a substitute suggestion
for the features you do not like.

The outline of methods proposed for carrying out the work of

the Illinois Miners' and Mechanics' Institutes may be grouped under

the following heads;

1. Two-year course of systematic instruction at mining centers.

2. Short course at the University.

3. Unit courses in mining towns.

4. Co-operation with existing organizations.

a. With the State Mining Board and Inspectors.

b. With the Mine Rescue Commission.

c. With miners' locals.

d. With the United States Bureau of Mines.

e. With high schools and public schools.

f . With libraries in mining towns.

g. With first aid or other local organizations.

5. Special activities.

a. Organization of local institutes.

b. Question and answer department.

c. Traveling libraries, laboratory equipment, etc.

d. Work for non-English speaking miners.

e. Correspondence courses.
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1. Two-year course of systematic instruction at mining centers.

The general mining law of Illinois requires that all state mine

inspectors, mine managers, mine examiners and hoisting engineers
shall be certified by the State Mining Board as having passed ex-

aminations as to their practical and technical knowledge of different

phases of the development and operation of coal mines. It is one

of the primary aims of the Illinois Miners' and Mechanics' Institutes

to lend assistance to men who are ambitious to prepare themselves for

these positions of responsibility.

It is recognized that a man who works hard at the face is unable

to study for long concentrated periods without becoming discouraged.
It is, therefore, planned to have the general course, which is de-

signed to cover all the practical details required in the examination

by the State Mining Board, extend over two years, so that a man
who receives a certificate from the Illinois Miners' and Mechanics'

Institutes should be able to pass the examinations of that Board.

By extending the course over two years, a man is able to con-

tinue full time at work while obtaining the required technical knowl-

edge. In this way he is increasing his practical experience and ob-

taining the necessary knowledge of the theory of mining, both of

which will be of advantage to him in the position of enlarged re-

sponsibility for which he is striving.

This course should not be limited to men who desire state cer-

tificates. The man who is dissatisfied to remain all his life familiar

with only one part of mining, and wants to have a general knowledge
that will permit him to choose those jobs underground which will

yield him the maximum return for his efforts; the man who wants
to know the best and safest methods that have been devised for any
particular purpose; and the man who has ingenuity for suggesting
new ideas, will find that this course will be of great practical benefit.

Men who take this course will be identified with the progressive
movement for safer and saner mining in Illinois. Those who show

ability in this work will find that their services will be made of greater

value, and that they will be sought out for the desirable positions
about the mines. Twenty years ago, it was said that anyone could

farm, and that anyone could mine coal. While these statements are

still true, the men who are today successful in farming and in mining
are the men who have recognized the necessity of combining prac-
tical experience and technical knowledge to fit them for their strug-

gle to the top. The Illinois Miners' and Mechanics' Institutes will

watch with interest the progress of the men receiving certificates and
will do everything possible to further their advancement.

In conducting this course, the Institutes will endeavor to secure

from among the qualified men at the mine those who will have charge
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of the instruction along strictly practical lines, and to furnish in

addition a man technically and practically trained who will devote

his whole time to the work and who will, in addition to his work as

instructor, review all current news items, digest the more important
methods applicable to coal mining, and present them to the evening

meetings so that the work may be kept strictly up-to-date.

The course itself will be handled differently from the usual

method of teaching, getting as far as possible from the idea of a

class room and consisting more of general discussions of the subjects,

where the instructor acts as the chairman of the meeting. Subjects
for discussion will be announced in advance, reference books will be

available at the local headquarters of the Institutes, and the men, as

well as the instructors, will prepare themselves for a general consid-

eration of the subject and for an exchange of ideas.

Such fundamental and elementary subjects as chemistry, me-

chanics, physics, drawing and English composition will be considered

in connection with their application to the different phases of the

development and operation of coal mines.

It is planned in each place to hold two meetings each week and
to spend two hours at each meeting. If a man taking this course

will spend a like amount of time at home or in the mine thinking
about the subjects under consideration, he should be able to receive

certificates both from the Illinois Miners' and Mechanics' Institutes

and from the State Mining Board. In addition, he will "know that

he knows" the general principles of coal mining and will be better

qualified for positions of trust and responsibility.

THE INSTITUTE CALENDAR 1914-1915

AS APPLICABLE TO

The Two-Year Course.

First Term 14 weeks:

February 2, 1914, to May 9, 1914.

Examination period, May 11 to 15.

Second Term 14 weeks:

October 5, 1914, to January 23, 1915.

(Christmas Vacation, Dec. 20 to Jan. 3.)

Examination period, January 25 to 29.

Third Term 14 weeks:

February 1, 1915, to May 8, 1915.

Examination period, May 10 to 14.

Fourth Term 14 weeks.

October 4, 1915, to January 22, 1916.

(Christmas Vacation, Dec. 19 to Jan. 2.)

Examination period, January 24 to 28.
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List of subjects and the time devoted to each subject in the two-

year course.

Group
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1. Methods of Mining.

Mining practice
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3. Ventilation.

Mining practice
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4. Mine Gases and Safety Lamps.

Mining practice
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6. Geology.

Mining practice
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8. Coal, a Fuel.

Mining practice
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10. Steam.

Mining practice
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11. Hoisting.

Mining practice
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12. Haulage.

Mining practice
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13. Fire Protection.

Mining practice
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14. Electricity.

Mining practice
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15. Drainage.

Mining practice
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2. Short course at the University.

It has been suggested by a number of the coal companies and
miners that there are men about the mines who would attend a short

course on coal mining at the University of Illinois at Urbana. Ac-

cordingly the Department of Mining Engineering at the University
of Illinois, through the Illinois Miners' and Mechanics' Institutes,

will offer courses beginning April 6 and continuing until May 16,

1914.

This short course should appeal strongly to men who desire to

apply to the State Mining Board for certification to the positions of

state mine inspector, mine manager, mine examiner and hoisting en-

gineer, because it will permit them to review their technical knowl-

edge of the development and operation of coal mines.

It should be attractive, also, to superintendents, certified men,
and others who wish to keep abreast of the times; for the science of

coal mining is developing rapidly, measuring its progress with leaps
and bounds. No better opportunity for the exchange of ideas on

mining can be offered for the busy men about the mines than the

short course at the University.

In general, the same subjects will be discussed as have been men-
tioned in the schedule for the two-year course, and the practical

aspects of these topics will be treated in the same manner as in the

longer course. But where the men spend full time on this work, the

progress will be very rapid, and a great deal of ground can be cov-

ered in a short period of time.

For the benefit of those who cannot remain for the full six weeks

course, each applicant may register for the particular subjects in

which he is especially interested and may receive credit for the work

accomplished. In this way, a man who can spend only two weeks at

Urbana will be able not only to receive technical training in those

subjects which appeal to him most strongly, but he will be able to

enter the spirit of the Miners' and Mechanics' Institutes and of the

University of Illinois in both of which departments he has a certain

proprietorship.

During the short course, four hours each morning will be spent
in lectures and discussions which will be conducted by the teaching
staff of the University and of the Institute and by practical men from
the mines. During three hours each afternoon, courses will be given
in the mining laboratory, in surveying on the campus, and in rescue

and first aid work at the University Mine Rescue Station. Repre-
sentatives of both the U. S. Bureau of Mines and the State Mine
Rescue Commission will have charge of the rescue and first aid train-

ing, and it will thus be possible for men to receive both State and
National Certificates for proficiency in these subjects. On Saturday
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night of each week, it is planned to hold an informal social session

in order that all who are connected with the short course may be-

come better acquainted.

The mining laboratory at the University, which will be available

for this course, is very complete. A list of some of the equipment
will be interesting to the men from the mines:

1. Coal washing machinery.

a. Robinson washer.

b. New Century differential motion coal jig.

c. Stewart coal jig.

d. Coal crushing rolls.

e. Swing hammer pulverizer.

f. Four-product trommel screen.

g. Four-product shaking screen.

h. Watson-Stillman briquetting press.

i. Sink-and-float testing machine.

j. Peck coal conveyor.
k. Drying pans.
1. Sampling and grinding apparatus.

2. Mining machines.

a. Pneumelectric.

b. Sullivan puncher.
c. Goodman chain.

d. Sullivan diamond drill outfit.

e. Ratchet-augurs, etc.

f . Rock driUs.

g. Hand-power machines.

3. Mine rescue equipment.

a. Draeger.
b. Westphalia.
c. Fluess.

d. Pulmotor.

e. Smoke chamber.

f . Telephone helmet.

4. Mine safety lamps.

a. Davy.
b. Wolfe.

c. Clanny.
d. Mueseler.

e. Cambrian.

f. Pieler.

g. Ackroyd and Best.
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h. Ashworth-Hepplewhite-Gray.
i. Marsaut.

j. Deputy,
k. Carbide lamps.
1. Hubbell electric,

m. Hirsch electric,

n. Proto electric,

o. Bull-dog electric.

5. Gas testing equipment.

a. Oldham gas tester.

b. Hailwood gas tester.

c. Orsatt analysis cabinet.

d. Photometer.

6. Explosives.

a. Dummy explosives.

b. Powder samples.

c. Fuses, caps, crimpers, etc.

d. Electric blasting machine.

e. Thawing cases.

f . Complete set of powder screens.

g. Sectionalized wooden models of drill holes,

h. Testing appliances.

7. Chemical equipment.

a. Calorimeters, photometers, driers, microscopes, bal-

ances, and accessory apparatus for coal analyses and

specific gravity determinations.

8. Models.

a. Steel mine timbers.

b. Wood shaft timbers.

c. Holmes' steam hoist.

d. Coal jigs.

e. Ventilating fan.

f. Interlocking steel shaft piling.

g. Pardee spiral separator.
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THE INSTITUTE CALENDAR, 1914

AS APPLICABLE TO

The short course at the University of Illinois

Dates.
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4. Co-operation with existing organizations.

a. With the State Mining Board and Inspectors.

The State Mining Board is vested with the authority to certify

men for the positions of State mine inspector, mine manager, mine

examiner and hoisting engineer. In part, this certifications is based

on the technical knowledge of the applicant as shown on examination.

The Illinois Miners' and Mechanics' Institutes, by keeping in

close touch with the State Mining Board and the Inspectors, will be

able to assist applicants in preparing for these examinations and if

requested by the Board will always be glad to present statements of

the technical work performed under their auspices.

b. With the Mine Rescue Commission.

This commission was established "for the purpose of providing

prompt and efficient means of fighting mine fires and of saving lives

and property jeopardized by fires, explosions or other accidents in

coal mines in Illinois" and was authorized to give "instruction in

first aid to the injured and similar technical subjects."

By co-operation with this commission, the Illinois Miners' and

Mechanics' Institutes will be able to hold lectures and vocational

courses in rescue stations and cars. Each of these departments has

for its main purpose the prevention of accidents and the conserva-

tion of natural resources, and each will assist the other in offering

to men engaged in mining Illinois coal a practical and technical

training to fit them for profitable employment in this great industry.

c. With Miners' Locals.

There are many camps in Illinnois where the local union head-

quarters are used not only as the place for the regular meetings, but

also as a club where the men convene for social purposes.
If the members of a local union vote to request it, the Illinois

Miners' and Mechanics' Institutes will co-operate with them in in-

creasing the club features at their meeting rooms. This may be ac-

complished by furnishing traveling libraries, by giving occasional

lectures on mine safety, and by the organization of local institutes.

d. With the United States Bureau of Mines.

"The general purpose of the Bureau of Mines is to conduct, in

behalf of the public welfare, fundamental inquiries and investiga-

tions into the mining industry. The two phases of the industry of

greatest national concern are safety and efficiency safeguarding the

lives of our miners and insuring the most efficient and least wasteful

development and use of our mineral resources.
' '
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This Bureau has signified its willingness to co-operate with the

Illinois Miners' and Mechanics' Institutes. It will furnish, free of

cost to the men enrolled in the Institute courses, copies of bulletins,

technical papers and circulars which refer to the subjects under dis-

cussion. Also from time to time, it will detail to this work a lecturer

who will illustrate his talk with stereopticon views or motion pictures.

e. With Ifiigh schools and public schools.

The purpose of high schools and public schools is to offer a gen-
eral education for the

* '

all around development of the individual, the

preparation to live well and to appreciate the fine things of life, art

music, literature and sciences."

The object of the Illinois Miners' and Mechanics' Institutes is

to prepare the individual for profitable employment.

Many of the high and public schools are located in districts where
coal mines offer practically the only employment and where many
of the pupils, are looking forward to work in the mines as soon as

the law will permit them to enter. Some high schools in these dis-

tricts have already requested assistance from the Department of Min-

ing Engineering at the University of Illinois, but were unable to

receive help because of lack of funds. It is hoped that an agreement

may be made with these schools by which the Illinois Miners' and
Mechanics' Institutes can offer assistance as follows:

1. By furnishing bulletins and outlines to the teachers to assist

them in giving courses in chemistry, physics, mechanics, geology,

etc.

2. By offering instruction to the school pupils in the practice
of coal mining in order that they may enter the dangerous and
hazardous occupations in the mines with a working knowledge of the

rules and regulations established for the safety of life and property.
3. By organizing evening classes for men who are employed

during the day in the mines, in order that they may be fitted for

more efficient service and more profitable employment in the mines,

These classes may take the form of the two-year course, the unit

course, or occasional lectures on mining subjects.

f . With libraries in mining towns.

A great many books, technical magazines, and bulletins have

been published which deal in a practical way with the science and
art of coal mining. This literature should be in the library of every

mining town.

The Illinois Miners' and Mechanics' Institutes will prepare and
circulate lists of these books in the endeavor to interest local libraries,

coal operators, and individuals in their purchase.

g. With first aid and other local organizations.

For the purpose of rendering immediate assistance to persons

injured in and about the coal mines there have been organized in
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Illinois a large number of first aid teams and associations. These or-

ganizations hold frequent meetings for training and for the discussion

of methods of safeguarding life at the mines.

The Illinois Miners' and Mechanics' Institutes salutes the men
who are devoting much of their time to this humanitarian work and
offers to assist them by furnishing traveling libraries, by giving oc-

casional lectures on mine safety, by arranging evening programs to

follow first aid contests, and by the organization of local institutes.

5. Special activities.

There are a number of special activities in which it should be

possible for the Illinois Miners' and Mechanics' Institutes to assist

the general movement for safety and efficiency in coal mining. It is

too early, and the desires of the men at the mines have not been

sufficiently expressed, to permit a complete statement of the methods
that will be suggested for carrying on this phase of its work. The

following outline, however, will give a general idea of the special

features :

a. Organization of local institutes.

It is believed that local institutes furnish the best opportunity
to employers and employees to meet with equal advantage and abso-

lutely on the same footing for the discussion of subjects pertinent
to coal mining. These institutes should be entirely self-governing;
but the Illinois Miners' and Mechanics' Institutes will be glad to

assist in their formation and to take an active part in their conduct

by furnishing lecturers, stereopticon equipment, reference books,

editorship of papers, and general advice.

A bulletin will soon be issued with suggestions for the organiza-
tion and management of local institutes in Illinois.

b. Question and ans^ver department.

The Illinois Miners' and Mechanics' Institutes will acknowledge
and attempt to answer all reasonable questions which may be asked.

It should be able to be of great assistance in helping to solve the

problems at the mines because of its close connection with the fol-

lowing departments at the University of Illinois :

Department of Mining Engineering.
Department of Civil Engineering.
Department of Electrical Engineering.
Department of Mechanical Engineering.
Engineering Experiment Station.

Library of the University of Illinois.

Bureau of Mines.

State Geological Survey.
Co-operative Coal Mining Investigations.
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c. Traveling libraries, laboratory equipment, etc.

The books and technical papers, which deal in a practical way
with the subjects discussed in the two-year, the unit, and the cor-

respondence courses, will be purchased by the Illinois Miners' and

Mechanics' Institutes and circulated from town to town as traveling

libraries.

In addition to this circulation of literature, the Institutes will

maintain a traveling laboratory equipment in connection with its

courses, this equipment to contain safety lamps, gas analysis cabinets,

surveying instruments, and mechanisms for the demonstration of the

practical application of physics, mechanics, and chemistry to coal

mining.
d. Work for non-English speaking miners.

An increasing number of non-English speaking men are enter-

ing the mines in Illinois. These men are ignorant of both our lan-

guage and our customs and are often entirely unfamiliar with the

details of mining.
For these men, the Illinois Miners' and Mechanics' Institutes has

a special mission to teach them the rudiments of English and to in-

struct them with the aid of their own language in the general prin-

ciples of mining and in the rules and regulations for safety.

e. Correspondence courses.

During the period until June 30, 1915, only a small appropria-
tion is available for the conduct of the Illinois Miners' and Mechanics'

Institutes. It will be impossible, therefore, to provide regular courses

as outlined above for all who may desire to be enrolled in this work.

It is planned when funds are available, as soon as the interest

is manifest and as quickly as the details can be worked out, to offer

correspondence courses. The lectures which will be prepared for the

regular courses will be printed in pamphlets and will form the basis

on which the subject of the development and operation of coal mines
will be treated through correspondence.

It is suggested that those who are already enrolled in correspon-

dence schools will find that the lectures and courses of the Institutes

will assist them in the work that they are doing.
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**

CONCLUSION

As a final paragraph, the Illinois Miners' and Mechanics' In-

stitutes requests that the men at any particular mine prepare a list

of the names of persons who desire technical assistance and submit

suggestions as to which of the above methods will be most applicable
to the local conditions. In this manner, the organization of the work
will be materially helped and results will be immediate.








