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A WORD TO THE MEMBERS FROM

THE SECRETARY

1 doubt whether our members realize the tremendous
amount of work connected with getting together the year
book which is presented herewith. Probably none of the
members have ever stopped to consider what is necessary
to make this book possible.

First of all, we are dependent upon the suppliers for
advertisements in order to defray the expenses of the year
book. This is our sixth issue. Many of the advertisers
have contributed to each issue, and we feel that the users
of equipment would assist the Institute very materially if
they would give due consideration to the suppliers whose
advertisements appear in the advertising section in the
back of this book, whenever in need of equipment and
supplies.

It will be of great assistance for future issues if you will
patronize our supporters, the advertisers, whenever pos
sible. The success or failure of this publication and the
issuance of future editions will depend greatly on this
assistance.



OUR RIVER TRIP

We've done a lot of grumblin' and a cussin' of our luck,
. And talked of rotten business and the President gettin' stuck,

But when we get our notice that the River Trip is near,
We push all other things aside and the world seems full of cheer.

'Tis then we tell our bosses of the business we will lose
If we fail to lake this river trip or do not pay our dues,

And then the sun begins to shine as the cashier writes a check,
For we know our feet will once more hit the Cape Girardeau's deck.

For sixteen years we've sailed these shores with Happy Captain Buck,
And made each port along the way from Thebes to Keokuk.

We always meet some dear old friends and make some new ones too,
And mine more coal, if talking counts, than all the miners do.

Our business sessions, held on deck, are interesting, indeed,
As almost every mining man hears something he should heed.

Good papers and discussions are given us each day,
By able minded mining men who know just what to say.

To those who take these river trips, there's nothing to be said
About the jovial times we've had, from supper-time till bed.

You either join a game of cards or talk with those you've met,
Or listen to "Sweet Adeline" by some barber-shop quartette.

And then our midnight lunch is spread, with sausages galore,
With beans and cheese and hard-boiled eggs; you'd never ask for more.

Of course, there's always hot-dogs, both rubber and of meat,
With coffee, which is good and hot, it surely is some treat.

Then, when our trip is ended and the dock is drawing near,
We gather on the forward deck and this is what we hear:

"Good-bye Harry, good-bye Bael," farewell is the cry,
Be sure to make the trip next year, on the good boat I. M. I.

J. A. ("JEFF.") JEFFEIUS.
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SUMMER MEETING AND BOAT TRIP

June 8-10, 1934
Annual Summer Meeting and Boat Trip of the Illinois Mining Institute

held on S. S. Cape Girardeau, leaving St. Louis Friday, June 8, 1934, at
10:30 p. m., and returning to St. Louis Sunday, June 10, 1934, at 8:30 a. m.

MORNING SESSION

Meeting called to order at 9:45 a. m., Saturday, June 9, 1934, by Harry
A. Treadwell, President.

Harry Treadwell: It is very much of a pleasure this morning to greet the
members of this Institute, and it is very gratifying to find 113 at this meeting
today that are actively interested in the coal business and the operation of
the Institute.

As we have quite a little business and quite a long program, I believe we
should get started on it. As the yearbook is out and the minutes are in it,
we can dispense with the reading of the minutes. So wo will now have the
roll call by the Secretary and will ask everyone to stand up as his name is
called.

ATTENDANCE

ILLINOIS MINING INSTITUTE SIXTEENTH ANNUAL
BOAT TRIP

St. Louis, Down the Mississippi River, and Return
June 8-9-10, 1934

ADAMS, W. C. Koppers-Rheolaveur Co., Pittsburgh, Pa.
ADAMSON, C. H. Stephen-Adamson Mfg. Co., Chicago, 111.
RARLOVV, J. E. Goodman Mfg. Co., Springfield, 111.
BARTLETT, A. G. Austin Powder Co., West Frankfort, 111.
BASKIN, E. D. Upson-Walton Co., Chicago, 111.
BELTZ, J. S. Jeffrey Mfg. Co., Columbus, Ohio
BENNER, DALE A. Aluminum Co. of America, St. Louis, Mo.
BERGFELD, R., JR. Vacuum Oil Co., St. Louis, Mo.
BLAKE, ARTHUR Peabody Coal Co., Marion, 111.
BLANKIXSHIP, G. F. Egyptian Iron Works, Murphysboro, 111.
BREWSTER, BURT B. Webster Groves, Mo.
CARGAL, GORDON' Jeffrey Mfg. Co., Herrin, 111.
CARTER, DALE Bell & Zoller Coal & Mining, Zeigler, 111.
CHIXX. ERWIX Franklin County Coal Co., Royalton, 111.
CHRISTIAXSOX, C. Sullivan Machinery Co., Mt. Vernon, 111.
CLARK, FRED K. Hulburt Oil & Grease Co., St. Louis, Mo.
COFFEY, E. J. Binkley Coal Co., St. Louis, Mo.
COI.CLESSER, R. Y. E. I. duPont deXemours Co., Terre Haute, Ind.
COOK, WALTER Central Mine Equipment Co., Webster Groves, Mo.
DAVIS, W. H. Simplex Wire & Cable Co., Decatur, 111.
DAWSOX, HUGH Bethlehem Steel Co., Herrin, 111.

When buying, pltaae consult the Advertising Section.
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DAY, SAM Clarkson Coal Mining Co., Nashville, 111.
DODD, A. F. U. S. Fuel Co., Danville, 111.
DOUGHERTY, JAMES __. Bell & Zoller Coal & Mng. Co., Zeigler, 111.
EDMUNDSON, RAY United Mine Workers, Benton, 111.
EVANS, JOHN H Wasson Coal Co., Harrisburg, 111.
FARNSWORTH, NAT West Virginia Coal Co., Gillespie, 111.
FIRMIN, WALTER H. Joyce-Watkins Co., Metropolis, 111.
FLEMING, J. B. Mine Safety Appliances Co., Urbana, 111.
FOSTER, JOHN R. C. W. & F. Coal Co., West Frankfort, 111.
GARCIA, JOHN A. _. Allen & Garcia Co., Chicago, 111.
GARWOOD, THOMAS C. W. & F. Coal Co., West Frankfort, 111.
GIVEN, IVAN A. "Coal Age," New York, N. Y.
GRLSSOM, J. FRANK Aluminum Ore Co., Belleville, 111.
HALBERSLEBEN, PAUL Sahara Coal Co., Harrisburg, 111.
HALL, L. W. Goodman Mfg. Co., St. Louis, Mo.
HAMILTON, C. F. ___ Pyramid Coal Co., Chicago. 111.
HARTWELL, LEN Pyramid Coal Co., Pinckneyville, 111.
HARVEY, HADLEY Ohio Brass Co., Evansville, Ind.
HEI.SON, JAMES R. ... Metropolis, III.
HERRINGTON, M. K. Dept. Mines & Minerals, Springfield, 111.
JEFFERIS, J. A. 111. Term. Ry. System, St. Louis, Mo.
JOHNSON, E. H. Sullivan Mcby. Co., Chicago, 111.
JONES, ARCH M. John A. Roebling's Sons Co., St. Louis, Mo.
JONES, JOHN E. Old Ben Coal Corp., West Frankfort, 111.
JONES, WALTER M. Joy Mfg. Co., Franklin, Pa.
JOY, DEWEY Sullivan Mchy. Co., Chicago, 111.
JOY, JOSEPH Sullivan Mchy. Co., Chicago, 111.
KINSMAN, HENRY Franklin County Coal Co., Royalton, 111.
KNOIZEN, A. S. Joy Mfg. Co., Franklin, Pa.
LEIGHTON, M. M. State Geological Survey, Urbana, III.
LEMING, ED Union Colliery, Dowell, III.
LINDSAY. W. L. Vacuum Oil Co., Benton, III.
LONG. JOSEPH A. Jeffrey Mfg. Co., Terre Haute, Ind.
MacVEAN, GORDON Mine Safety Appliances Co., Pittsburgh, Pa.
MALSBERGER, A. H. DuPont Powder Co., Springfield, 111.
MARSH, I. D. Alcoa Ore Co., Belleville, 111.
MARTIN, ENOCH Dept. Mines & Minerals, Springfield, 111.
MILLER, FRED Franklin County Coal Co., Herrin, 111.
MILLER, JAMES ._ Mines Equipment Co., St. Louis, Mo.
M1LLMOUSE, JOHN G Litchfield, III.
MITCHELL, D. R. University of Illinois, Urbana, 111.
McFADDEN, GEO. C. Peabody Coal Co., Chicago, 111.
McREAKEN, C. W. Peabody Coal Co., Marion, III.
NIEDRINGHAUS, RAY A. Leschen & Sons Rope Co., St. Louis, Mo.
O'BRIEN, FRANK American Cable Co., Harrisburg, 111.
OEIIM, KARI Sahara Coal Company, Harrisburg, 111.
O'ROURKE, JOHN C. W. &F. Coal Co., West Frankfort, 111.
O'ROURKE, PETE Wm. Hales Co., West Frankfort, 111.

When buying, please consult the Advertising Section.
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OTOOLE, COL. E. American Coal Cleaning Co., Welch, \V. Va.
PFAHLER, F. S. __ Superior Coal Co., Chicago, III.
PHILLIPS, E. R. Tyson Roller Bearing Co., Massillon, Ohio
1TCKARD, A. E. Mt. Vernon Car Co., Mt. Vernon, III.
POWERS, F. A. Dooley Bros., Peoria, 111.
PRITCHARD, W. Goodman Mfg. Co., St. Louis, Mo.
REUTER, WM Pcabody Coal Co., Marion, 111.
RHINE, FRANK Duncan Foundry & Mch. Co., Alton, III.
RICHART, F. W. General Electric Co., Carterville, III.
RODENBUSH, JOHN C. W. & F. Coal Co., West Frankfort, III.
ROMAN, FRANK Hercules Powder Co., Chicago, 111.
SACKBAUER, L. A. Missouri Pacific Ry., St. Louis, Mo.
SANDOE, C. J. W. Va. Coal Co., St. Louis, Mo.
SCHONTHAL, B. E. B. E. Schonthal & Co., Chicago, 111.
SCHULL, B. H. Binkley Mining Co., Clinton, Ind.
SCHULL, FRANK Binkley Mining Co., Clinton, Ind.
SCHUMACHER, H. J. Joyce-Watkins Co., Chicago, HI.
SCOTT, G. W. Timken Roller Bearing Co., St. Louis, Mo.
SCULLY, T. ALVIN State Mine Inspector, Troy, 111.
SHACKELFORD, N. P. Friedman-Shelby Shoe Co., St. Louis, Mo.
SKINNER, S. E. Standard Coal Co., Wheatland, Ind.
SMITH, C. M. University of Illinois, Urbana, III.
SPICER, CHAS. B. Hercules Powder Co., St. Louis, Mo.
STARKS, J. W. Peabody Coal Co., Taylorville, 111.
STEIGER, A. E. Pyramid Coal Co., Pinckneyville, 111.
STELLING, H. C. Union Carbide Co., New York, N. Y.
SUTHERLAND, H. T. Standard Oil Co., Marion, 111.
SUTOR, DON M. Sullivan Mchy. Co., St. Louis, Mo.
SYERS, JACOB Western Powder Co., Peoria, 111.
THIES, HENRY Portable Lamp & Equipt. Co., Pittsburgh, Pa.
THOMPSON, J. I. Koppers-Rheolaveur Co., Pittsburgh, Pa.
THOMPSON, ROBERT Hercules Powder Co., Chicago, 111.
TIRRE, FRANK Better Business Bureau, St. Louis, Mo.
TOBIN, HOWARD Coal Stripping Co., Pinckneyville, 111.
TREADWELL, H. A. C. W. & F. Coal Co., Benton, 111.
VI ASAK, JOSEPH St. Louis & O'Fallon Coal Co., Caseyville, 111.
WEART, EVERETT T. John A. Roebling's Sons Co., Chicago, 111.
WIEDERANDERS, E. O Jeffrey Mfg. Co., Springfield, III.
WILKEY, FRED S. 111. Coal Oper. Assn., Chicago, 111.
WILSON, J. C. Ohio Brass Co., Mansfield, Ohio

WOOSLEY, C. W. Pyramid Coal Corp., Pinckneyville, 111.
WRIGHT, D. D. Cent. 111. Pub. Sen-. Co., Marion, HI.
WYLAND, RAYMOND American Coal Clng. Co., Welch, W. Va.
YOUNG, WM. P Crescent Mining Co., Peoria. Hi.

When buying, please consult the Advertising Section.
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Harry Treadwell: -Next we will
have the report of the different com
mittees and will hear first from Mr.

Hamilton, Chairman of the Scholar
ship Committee.

(Mr. Hamilton reads paper giving
report of Vocational Training Com
mittee).

REPORT OF VOCATIONAL TRAIN

ING COMMITTEE

Chicago, Illinois, June 5th, 1984.
Mr. Harry A. Treadwell. President,
Illinois Mining Institute.

Memhers of the Institute.

Dear Sir and Gentlemen:

At the annual meeting of the
Institute held at Springfield on No
vember 3,1933,a motion prevailed for
the appointment of a Committee of
five to inquire into and arrange for
considering an appropriation for a
scholarship in Mining Engineering at
the University of Illinois. This Com
mittee has had four meetings.

At the first meeting Mr. George F.
Campbell was appointed as a Sub
committee to contact and secure all

possible information regarding the
establishment of scholarship at the
University of Illinois. The result of
his efforts is given in the following
communications:

"Dr. Arthur H. Daniels, Acting Presi
dent, University of Illinois, Ur-
bana, Illinois.

Dear Dr. Daniels:

I have just been advised by one of
the executives of the Illinois Mining
Institute that they want to establish
a scholarship at the University of a
value not to exceed $500 per annum.

Their plan, I think, is to create a
trust fund, the income from which
will provide the necessary funds.
They want to do this in connection
with our School of Mining Engineer
ing at the University. I think they

will want to make the deposit with
us in trust, to be operated by the
University in accordance with their
plans. I told them I would get them
the full details with regard to it.

While I did not discuss that detail,
I imagine they will want to deposit
with us enough gilt-edge securities to
provide the fund, same to be admin
istered by us.

What would be the cost and

method of administration of a fellow

ship in mining engineering instead of
a scholarship'.'

Very truly yours,
(Signed) WALTER W. WILLIAMS."

"Hon. Walter W. Williams, Benton,
Illinois.

Dear Mr. Williams:

This is in reply to your letter of
May 4, concerning the plan of the
Illinois Mining Institute to establish
a scholarship at the University of
Illinois of a value not to exceed

$500.00 per annum.
Scholarships are usually awarded

for distinction or achievement in

scholarship and ordinarily do not
carry with them any obligation to
render service. Fellowships are fre
quently awarded to persons who are
expected in return to do research
work in a certain field. Sometimes

they are called research fellowships or
research assistantships. We prefer to
call such positions research assistant-
ships when the funds arc supplied to
further research work.

The University has not made any
charge against trust funds established
for scholarships and fellowships, so
that there would not be any cost in
administering the proposed Illinois
Mining Institute's trust. You also
ask what would be the method of
administration. It is customary to
leave the selection of the recipients
of such awards to the University.

Win n liiiinnn, j.lcaur consult the Advertising Section.
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The department in which the research
work is done makes nominations to

such fellowships or research assistant-
ships in the same way as it recom
mends persons for appointment to
the staff. If the Illinois Mining
Institute will indicate in general
terms the purposes for which it
wishes to endow a fellowship we shall
be glad to supply its officers with
any further information they desire.
Perhaps the following statute of the
Board of Trustees should he called

to the attention of the Institute:

Merging of Gift Funds

Every donation to the University
in a sum of §5,000 or less, for the
purpose of providing a fund, the
annual income of which shall be used
for a purpose designated by the don
or, if accepted, shall be accepted with
the condition and proviso that the
capital sum of the fund thus estab
lished may, after the lapse of twenty-
five years, be merged with other
capital funds given to the University
for similar purposes.

When any donation or donations
to the University are thus merged,
the record of the consolidated fund
shall indicate the names or titles of
the smaller funds so consolidated.

Since the Institute wishes to pro
vide an income of §500.00 per annum
I assume that the above provision will
not apply to its trust fund since an
income of $'500 per year would re
quire an endowment of at least
S10.000.

If I have not covered all of the

questions you had in mind, please
let me know and I shall be glad to
give you any additional information
you may desire.

Cordially yours,

(Signed) ARTHUR H. DANIELS,
Acting President."

At the next meeting the Committee
decided that the Institute at this time

did not have sufficient funds to es

tablish either a scholarship or fellow
ship at the University, and further
that the establishment of either a

scholarship or fellowship was a mat
ter for more extensive study and con
sideration.

It then gave consideration to either
a Safety Contest in the state, or an
Essay Contest on SAFETY by the
school children of the state. The

latter idea seemed to prevail and the
following data was secured from the
National Safety Council.

The National Safety Council will
conduct, on behalf of the Illinois Min
ing Institute, an Essay Contest for
a sum not to exceed S100.00. In

explanation, we wish to add that the
National Safety Council is an associa
tion operating without profit and is
only charging the actual out-of-
pocket expense, plus an estimated
amount for the services of its organi
zation, which will be used in this
work.

The committee, therefore, recom
mends that the Institute appropriate
the sum of §350.00 for use in an

Essay Contest for the year 1934, to
he conducted by the National Safety
Council on behalf of the Illinois

Mining Institute under the following

general plan:

1. Subject: Why should coal
miners he interested in Safety?

2. No Essay shall exceed 500
words.

3. Eligible pupils of the Fifth,
Sixth, Seventh and Eighth Grades,
who are fourteen years of age or
less, and who attend schools within
the State of Illinois and within the

counties and districts in which coal is

mined are eligible to compete in this
contest.

When baying, pleaec eoneult the Advertising Section.
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'1. Closing of Essays should be
submitted to School Principals on or
before October 20, 1984.

5. Originality of thought, clear
ness of expression, and truthfulness

of facts will be considered in making
awards.

(>. Prizes:

a. Best essay in the state, $25.00.
b. Second best essay in the state,

$15.00.

c. Third best essay in the state,
$10.00.

d. Each of the ten next best

essays in the state, $5.00 each.
e. Best essay in each district

(approx. 20 (list.), $1.00 each.
f. Second best essay in each dis

trict (approx. 20 (list.), $2.00 each.
7. Xo pupil will be eligible for

more than one prize.
8. Selection: No more than four

essays will be submitted to the
National Safety Council from any
one school. It is suggested that each
school select one essay from each of
the four grades (5th, 0th, 7th and
8th).

0. The four best essays from each
school shall he selected by the School
Principal, or in some manner desig
nated by him or her.

10. Contest Judges: The judges
in this contest shall be the President
of the National Safety Council, the
President of the Illinois Mining In
stitute, and the Director of the De
partment of Mines and Minerals,
State of Illinois.

Your Committee further recom
mends that a new committee of three
be appointed to cooperate with the
National Safety Council in arranging
further details for this contest, and
that another committee of three be
appointed to further investigate the
question of scholarship or fellowships
at the University of Illinois.

Respectfully submitted,
GEORGE F. CAMPBELL.

J. M. JOHNSTON".

L. D. SMITH.

H. H. TAYLOR, Jr.
C. F. HAMILTON, Chairman.

Harry Treadwell: You have heard
the report of the committee. Are
there any comments on it'.'

E. H. Johnson: Do I understand

that it is not possible for the Institute
to contribute any help to some chap
whom they might wish to aid?

C. F. Hamilton: Yes, that is the
situation as it now stands. We

thought we could try this essay con
test and at the end of the contest the

committee could make what other

recommendations they wanted.

E. H. Johnson: I think the essay
contest is a good idea, but would it
not be possible to figure out some
way so that we could help out some
fellow whom we think deserving?

C. F. Hamilton: It would be pos
sible to do that, but I think the Insti
tute is taking a chance in establishing
this scholarship. The one we select

may decide he does not want to finish,
his education. And if the boy does
go through his college work he may
want to change to something else. It
would seem that if the Institute were

to establish this scholarship they
should have the directorship of the
class of work to be taken. We all
thought we should have more time to

study the whole problem.
D. R. Mitchell: I think the com

mittee has done the right thing in
taking more time to think this over.
I do believe that President Daniels

may have got the wrong slant on just
what was wanted. In fact the
students who are working their way
through school, if they can get
enough for their fees, are the ones
we want to help. But there arc a

When bailing, please consult the Advertising Section.
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great number of angles to this thing,
and I believe the eommittee did right
by taking more time in thinking it
over. We get but very few boys
from the mining regions who follow
or want to enter into mining work,
and I think the type of man to be
selected for work of this kind should

be given much thought.

(Motion made and seconded that

the recommendations of the com
mittee be accepted. Motion carried
unanimously.)

Harry Treadwull: As Mr. Thomas,
Chairman of Appropriation for Min
eral Industry Research Committee, is
not with us, will ask Dr. I.eighton to
give us some idea of what has been
done along this line.

Dr. M. M. I.eighton: You will re
member that last Hall your attention
was called to the fact that the Min

eral Industry Research that was be
ing carried on at the University of
Illinois was handicapped because of
lack of funds and the idea of pro
viding for Mineral Industry Research
was brought out at this last meeting.
A part of the research work has been
carried on in several ways in tempor
ary laboratories at the University for
the last two and one-half years.

The matter was also called to your
attention at our last session in

Springfield last Fall, that these labor
atories are very poorly housed, and
a committee was appointed to look
into this to see what could be done;
the thought being that this planning
would not in any way displace the
work already started, but rather add
to it.

T. J. Thomas, Geo. X. Reed and
Geo. B. Harrington went into this
matter very carefully, and they
pointed out that this was a very
worthy cause. They were shown,
however, where some 30% of the

cost of such an appropriation could
be borne by the Federal Government,
but to take advantage of this, it
would be necessary for the State of
Illinois to deposit with the Federal
Government bonds to cover the 30%

to be advanced by the Federal Gov
ernment, but the Stale of Illinois

does not have any bonds to deposit,
and consequently we would be unable
to take advantage of this opportunity.

A report of a measure to provide
for this work was made to the legis
lature, but nothing came of it. Mr.
Thomas has been very active in this
work, and the committee has done a

lot of work to be sure that the meas

ure would he the kind that the in

dustry could find to be of the most
value. So looking forward toward
having a measure of this kind passed,
a committee from the Operator's As
sociation is co-operating with the
Institute Committee together with
the State Geological Survey to pre
sent a consolidated report on this
measure.

Harry Treadwell: We will now
have a report from the Membership
Committee. As Mr. Herb Taylor is
not on the boat, will ask our Secre
tary, Mr. Schonthal, to give this re
port.

II. 10. Schonthal: We have had a

very active, successful membership
committee this year. We have se
cured 132 new members, and have
also secured about 12 or 15 on this

boat trip. We had 470 members up
to this morning, and we will prob
ably have about 485 members when
this trip is over, as there are several
on this trip who are not members,
and we are going to sign them up.

Harry Treadwell: 1 will now turn
the chair over to Mr. Hamilton, who
will act as your Chairman for the
morning session.

Il'/irii liiinhin. iilcttsc consult the Ath'ci'tiuintl Suction.
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C. F. Hamilton: 1 a m advised
that the Program Committee has
deemed it advisable and necessary to
make a change in the program.
Therefore the first paper we will
have this morning will be "How Can
bailor lie .Made to Realize Its Re

sponsibilities for Prevention of Ac
cidents?" by W. J. Jenkins. As Mr.

Jenkins is not with us will ask Mr.

Fred Wilkey to read his paper. The
paper by Mr. Jones will be presented
a little later in the morning session.

HOW CAN LABOR BE MADE TO REALIZE ITS
RESPONSIBILITIES FOR PREVENTION

OF ACCIDENTS?
By W. J. JENKINS

President, Consolidated Coal Co. of St. Louis

Mr. Chairman and Members of the

Illinois Mining Institute: The sub
ject assigned to me by your Program
Committee is "How Can Labor Bo

Made to Realize Its Responsibility
for Prevention of Accidents?"

When we are able to "get over"
to our employees as a whole the ac
ceptance of the truth, as expressed in
a recent National Safety Council
Poster, reading,

"It Takes Only a Few Minutes to
Get to the Hospital but a
Long Time to Come Rack"

we will have gone a long way toward
supplying the answer in connection
with the subject under discussion.
However, labor—including in some
instances members of the supervisory
staff—will ultimately recognize the
truth set out in the poster just re
ferred to.

When labor recognizes the fact and
takes it seriously, that their individual
happiness, as well as the welfare of
their fellow employees is at stake,
we may then anticipate another step
forward toward the minimizing of
causes, as well as a lowering numer
ically of the number of accidents
whether or not they be of a serious
nature.

"Familiarity with danger breeds
contempt." This saying is peculiarly
applicable to those engaged in oper
ating coal mines, and only intelligent

daily direction of the working force

by our supervisory staff can bring

about the acceptance of this truth.

It is surprising to learn how many

of our employees accept as inevitable

the superstition, "That major acci
dents occur in cycles of 3s." Should
one be so unfortunate as to experi

ence a major accident, the manage
ment should "tighten up" and insist
upon an immediate strict observance

and compliance with all Safety Rules
and Practices to "stamp out" this and
any other superstitious idea.

In connection with our own com

pany—First Aid work has been ac

cepted by our employes generally as
having a bearing on their own indi

vidual welfare. When the thought
that it should extend over and include
a fellow worker, is likewise accepted,
we shall, and not until then approach
the time when labor will not only
recognize but will acept their indi
vidual responsibility in connection
with prevention of accidents.

When buying, pirateconsult tl„ Advertising Section.
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The responsibility rests upon the Fatal Accidents Underground
employer to determine accurately and Employees
impartially: Herrin Ml. Olive

1st. Cause of accident. Fall of Top Coal ... 1
„,„,.. .. . . . ., Fall of Face Coal - 2
2nd. Was it possible to prevent it _ „ . _, . ,
.... ,, Fall ol Slate - I
through means of proper uses of
materials to be supplied'.' . (.

3rd. Was the employee qualified Occupations—"
for the particular job? I mean men- Certificate)j Miners
tally as well as physically. Making Places Safe,

4th. Was it due to non-observ- Mcch. Ldg. 1 3
ance of "Safety Rules"? Was the Certificated Miners,
injured employee cognizant of such Hand ],,ig _. . 1
rules? Cutting- Mach. Oper. . 1

So far as our own company is con- Cut. Mach. Helper - - 1
cerned a copy of each accident —
reaches me direct. The three (pies- Total 1 6
tions just mentioned are applied, for other Inside Fatal
the purpose of determining whether Accidents—
the accident is due to the lack of Trip Rider 1
Safety Rules or to negligence on the Timbering Shaft
part of anyone of our supervisors, Bottom 1
having always in view the avoidance Main Line R o a d
of repetitions under similar circum- Cleaner - 1
stances. B otto m Battery

An analysis of our accident record Charger - 1
January 1, 1!)27, to date, shows: —

Southern Illinois Mine No. 7 pro- Total ----—,— \
duced 2,113,012 tons. Total All Fatal . A 8

Central Illinois Mine No. 15 pro- Lost Time on Non-Fatal Accidents
duced 5,204,862 tons. During the 7 Vi years in question
Number of Fatal Accidents at Her- our analysis develops the fact that

rin No. 7 4 there was a total loss in
Number of Fatal Accidents at Mt. Southern Illinois (Herrin Mine No.

Olive No. 15 8 7) of (i,S0(i Mine Days.
_ , Central Illinois (Mt. Olive Mine

Surface Employee. f , ^ Minc „
— Mechanic— Herrin Mt. Olive ' ' «.„♦«.«

A further analysis shows that the
Bursting Throttle "Lost Time" includes:
Valve on Hoisting Njgj,t porces at Herrin .. 142 Days
Engine 1 At Mt. Olive 421 Days

Had the principles as outlined in Top Crews at Herrin 38!) Days
the earlier part of this paper been in At Mt. Olive 1,581 Days
practice all underground fatal acci- Miscellaneous at Herrin .- 707 Days
dents might possibly have been At Mt. Olive 8,202 Days
avoided. The surface fatal I look There was produced for each
upon as unavoidable. "Mine Day" loss:

When buying, please consult the Adcertieino Section.
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At Herrin Mine 310 Tons Tonnage Produced Per Compensable
At ML Olive Mine 1311 Tons Accident

Face to Parting at ML Olive
Contrary to the earlier views ol xjo. |.-( Mine

many, the introduction of mechanical All Hand Loading, year
loading devices resulted in a larger '!,27 5,252 Tons
volume of mined tonnage per com- Hand Loading and Some
reusable accident as compared to ?0°"Veyor Loadto* yearR rs. T
_ , _ , , 1928 o,68o Tons
Hand-Loading methods. Mille equipped with Mechanical

The result following which takes Loading *S "f November, 1929.
into consideration Cutting, Drilling, ,. . . . , .. ,nnM TonS

-Mechanical Loading \007r,
Shooting, Loading, Timbering, Track- year 1930 10 GOO
Laying and in fact, all labor includ- Mechanical Loading 100%,
ing repairs to Drilling, Loading and Year 1931 17,06-1
Cutting Machines, the transportation Mechanical Loading 100'A,
of the coal between the face and the Myaar.19?2 —-——-.-- 19,790

, . Mechanical Loading 100'A,
parting, and representing as it does Year 1933 1-1 931
75',; of those employed underground Mechanical Loading 100%,
on a work day, proves conclusively First Quarter 193-1 16,815
that the introduction of mechanical ''"ace to Parting at Herrin
devices has actually reduced the .,., . . No- 7 Mine
. , , „ ,,.»., 1,,ls mine, which was equippedhazard to all such classified workers. wilh Mechanical Loaders during the

Comparisons Average

NW lo'H 5Iec?- \',lr \2A\4, I0"" "and Ldg. 6,768 Tons 10,909 T^v2S ef '̂ich. Ldg. 2a,811 Tons Hand Ldg, 7,755 Tons 21,514 Tons
T-- c1988 Mech' '-<ifr- 20li,7,i Tons Hand Ldg. 4,745 Tons 16,425 Tons

1st o

M°/ftS»i9« MMCh- L?g' 2I'71"1 Tons Hand '•<>«• 17,147 Tons 27,193 Tons(100% Clear Record; No Accidents)

year 1931, produces 90% of the ton- number of major or so-called Com
mute, and Loading 10%. pensable Accidents.

A very commendable spirit of CO- C. F. Hamilton: Mr. Leming has
operation exists among many of our prepared some interesting data on
employees on the safety problem and safety, which I will now ask him to
to this we largely credit the reduced give.

When buyinu, ideate commit the Advertising Section.
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SAFETY SAVINGS CONTEST
By ED I.KMING

Supt., Union Colliery Co., Dowell, 111.

After being idle over two years the
mine started operation in May, 1929.
Many of the men who started to work
had been unemployed during these
two years, some were new employees
and all were in positions and circum
stances similar to new employees.
Without any other apparent cause
the cost of accidents was much too

high, costing fie per ton for 1929.
Not only was the cost of accidents

high but due to the nature of the ac
cidents the records looked very bad.
Several fatal accidents and broken

limbs were accounted for in this peri
od immediately after resuming oper
ations.

The officials were looking for some

new means of curbing the appalling
major accidents and also to reduce
the cost due to these. The usual

methods of accident prevention were
not getting results. It was at this
time that the Safety Savings Contests
were started.

The mine is entirely on a mechan
ical loading basis and each section has
cither one or two loading machines
with a foreman for the section. This

allowed the men to be divided into

groups very easily and each group
with its foreman was designated as a
team in the contest. These loading
crews made eleven teams. In addi

tion to these, a team was composed
of mechanics and the Chief Electri

cian. Another team was composed of
the Motor Boss and his main line

men. Another team was made up of
the Night Boss and his men. Two
more teams were made up on top.
A total of eighteen teams was
entered in the contests.

It was figured that 5c per ton was

a standard cost for all expenses in
connection with the prevention of
accidents and the care and treatment

of injured men. Hence it was pro
posed that if accidents could be re
duced to a point that the cost would
be less than 5c per ton the company
would split the savings 50-50 with the
men and foremen of the winning

teams, that is, the teams having the
fewest man days lost due to injuries
over the three month period. Rules
of the contest were drawn up, a com
mittee appointed to arbitrate points
of dispute and the first contest was
started Oct. 1, 1930.

The first contest was ended with a
cost of accidents of 2.9c per ton,

making a savings of §6789.14 Half
of this amount, or §3394.57, was dis
tributed to 127 men and 5 foremen.

The foremen received 15% of the

total which amounted to §100.00

each, and the men §22.78 each.
To date seven contests have been

conducted, each for a three month
period. The success of the first con
test has not been obtained in every

succeeding period but the results as
a whole arc very gratifying. Rules
have been changed and new ones
made, but the general plan has been
followed in every contest. One of
the main changes that has been made
has been to make the rules more
strict on time lost and now calcula
tion- are made on a basis of man

hours instead of man days. When
the contests started it was figured the
winning team would be the team w.th
the fewest man days lost and a sec
ond, third and fourth team could be
picked according to the number of
man days lost and awards made on

When buii'ma, pleam conmll "o Adverlitino Section.
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that basis. It is however, a matter
of record that no team has shared in

any of the money in any of the seven
contests which has had any lost time

charged against it. There have been
as many as ten teams to go through
the three month period without any
compensable injury or any lost time
due to injuries. As many as 305
men have shared in one contest. This

alone shows the success of the plan.
After the sixth contest the mine

was shut down for about 4 Vi months

and when work was resumed the con
tests were not started and during this

period from August, 1932, to Decem
ber 31, 1933 the cost of accidents
was 5 ',•! c per ton.

The seventh contest was started

January 1, 1934, and for the three
months from January 1 to April 1
of this year the cost of accidents was
.024c, leaving S6.271.94 saved. Half
of this, or $3,135.97, was divided
among the men and foremen. From
the point of cost of injuries this
contest just ended was the most suc
cessful and the management is stil!
sold on the principle of paying the
men to take care of themselves and

their fellow workmen.

Here are the results of each contest:
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1st Oct. 1 to Dec. 31, 1930 5 $100.00 127 $22.78 $3,394.57 324,011 :?.029
2nd Jan. 1 to Mar. 31, 1931 5 105.73 118 23.99 3,521.77 325,357 .028
3rd Apr. 1 to June 31, 1931 4 25.00 137 5.00 785.00 255,303 .044
4th July 1 to Sept. 31, 1931 6 25.00 24:: 1.70 1,310.58 269,625 .040
5th Oct. 1 to Dec. 31, 1931 8 5.00 357 1.17 415.50 201,278 .04 6
Gth Jan. 1 to Mar. 31, 1932 10 10.00 318 2.91 1,027.58 145,103 .036

Idle March 31 to Aug. 11, 1932
No Contest from Aug. 11, 1932, to Dec. 31, 1933,
7th Jan. 1 to Apr. 1, 1934 8 58.80 288 9

Total amount distributed to men and foremen
tion of the seven contests, $13,623.97.

C. F. Hamilton: You have all
heard the papers, and I think we
should have some discussion on them.
Will ask Mr. Martin to say a few
words.

Enoch Martin: It is not my desire
to take part in the discussion, for the
reason 1 have just joined this Associa
tion, and I would rather just listen.

C. W. McReaken: As a matter of
information, I would like to ask Mr.
Leming how he figures his partial
and total disability cases on a three
months period?

accidents cost .055c per ton
26 3,135.97 246,727 .024
during 21 months of opera-

Ed Leming: We have our doctors
make an estimate on those injuries
and try to make it high enough to take
care of everything and so far our
estimates have always come out very
well.

Our tonnage has increased right
along since we started this, and you
would he surprised at the interest an
employee of one team shows in the
safety of another employee of his
own team.

At first we figured the foreman
should get 15% of the saving, hut at

When haying, pirate conxull the Advertiting Scctio
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this time we are thinking of cutting
the foreman's part down to 10%.

All of our men have had some first

aid training and about 75% of them
have finished the course.

John Millhouse: When I came on

this boat trip I thought I would just
listen. But when you start talking
about safety in mines and accident
prevention, I find it too hard just to
listen.

I believe that everyone here is very
much interested in preventing acci
dents. I believe one of the primary
interests of our Institute is to aid in

the prevention of accidents. But we
are not getting the results we ought
to. And my observation and exper
ience has taught me this: that unless
you can sell the operators on acci
dent prevention you will not get very
far. Some of our companies have
taken this thought in mind and fol
lowed it out, both as a humanitarian
and as a business proposition.

However, I believe there is one
angle to this proposition that we are
all forgetting, and that is the attitude
toward life of the worker. There is

a desire in the heart of every man
to feel secure. And if the workers

were guaranteed economic security I

am sure our accidents would be

materially reduced. For a man who

is deprived of his work to such an

extent that he can not adequately

provide for himself and family soon

loses interest in life, even to the
point of leaving this world before he
ought to.

You heard a very interesting dis
cussion by Mr. Leming, which gives
some of his experience in accident
prevention, and shows you are going
to have to pay men to keep them
selves safe. Baying men to work
safely is something new. Why should
a man be paid for taking care of his
life and limb? But somehow you

must do this. But a man should
have something to look forward to in
the future. Many men in our mining
industry today have raised large
families, and their attitude toward
life cannot tend to help the cause of
safety under stressed economic con
ditions. You men have probably
read the answer to this made by our
great President. He struck at the
root of all things—"Security." What
security have you got? I may be
wrong, but 1 hope 1 am not. 1 be
lieve if the mine operators and men
would think more of this than wages
and bargaining, the whole industry
would be better off.

C. F. Hamilton: Between the State
and National government it seems
that we have had an open season on
making laws or changing laws. Very
appropriately your Program Commit
tee has had a paper prepared upon
the history of law making in relation
to explosion hazards, by Mr. John E.
Jones.
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CAUSES AND PREVENTION OF MINE EXPLOSIONS

— A REVIEW
By JOHN E. JONES

Safety Engineer, Old Hen Coal Corporation, West Frankfort, 111.

This address was given before the Mine Inspectors Institute of America,
Pittsburgh, Penn., May, 1933, and the Illinois Mining Institute Boat Trip
June, 1934.

Experience is a stern and relentless
teacher. She does not quibble con
cerning the answers to her problems.
Her students profit when their answ
ers are correct. Fortunately, we can
to a great extent copy the lessons and
answers from one another. She is

more stern, more cruel, in some of
her subjects than in others, there be
ing less margin of safety between
correct and incorrect answers. Among
such of her subjects is that of mine
explosions. She has manifested no
patience, applying the same punish
ments decade after decade for the

lessons not learned, or not applied.
This following brief but general

review of causes and prevention
rightfully begins with the first re
corded events. It deals with the
causes 03 given and the slow evolu
tion of preventive measures. We
have now had more than three cen
turies of experience and the lessons
have been fairly well learned. Their
application commensurate with the
rapid growth of a century of industry
in ouv nation has not been so thor
ough.

America's knowledge in coal min
ing, when the industry began, had a

background of two centuries of Eu
ropean experience. The earliest re
corded hazards show these to be

chiefly water and choke-damp, the
fire-damp hazard being encountered
with more extensive and deeper pene
tration for coal.

The first record in Great Britain of

accident occasioned by fire-damp is
found in the registry of St. Mary's
Church, Gateshead, under the date of

14th cf October, 1621, where is re
corded the interment of "Richard
Backas burn'd in a pit." This is
found with other records pertaining
to pit accidents. The same author
quotes in part from The Complcat
Collier of 1681, " .... by his ig
norance he may ho burnt to death by
the surfet (fire-damp), which is an
other dangerous sort of bad air, but
of a firey nature like lightning, which
blasts and tears all before it, if it
takes hold of the candle, while an
experienced laborer will discover and
extinguish though it he going to take
at his candle, and can sometimes
smell to be dangerous or hurtful;
therefore all sinkers should be skilled

in these matters for their own secur

ity sake, as also for the benefit of

NOTE—Much of the material in this paper has been taken from:
^Annals of Coal Mining and the Coal Trade," Galloway.
"Historical Review of Coal Mining," Mining Association of Great Britain.
The Colliery Year Book of Great Britain.
U. S. Bureau of Mines Annual Fatality Bulletins.
"History of the Coal Mines of the United States," Roy.
Bureau of Labor Statistics of Illinois.
History of the Explosives Industry in America.
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the master of the colliery. For mines in Belgium. Dr. Blot in writ-
if 1,000 pounds, or more, be spent ing about the removal of choke-damp
in carrying down a pit or shaft, al- wrote in 1075, "... but chiefly by
most to the coal expected, and then
by an ignorant man should be blasted
by a strong blast, by surfet, so that
it may (as has been known) tear
up your timber work and shatter the
gins, and take the stone work and
frame work, so as to let in feeders

fire, which they let down in an iron
cradle they called their lamp."

An early report given by Mr. J.
Beaumont to the Royal Society in
1681 upon explosion prevention is,
"Many men of late years have been
killed, many others maimed and

of water, besides the destruction of burnt; some have been blown up at
the persons in the shaft, this would
be a dismal accident with a witness."
The foregoing is the first recorded
cause and proposed prevention the
writer has found.

In Derbyshire, as in a number of
other parts of the kingdom, explo
sions of fire-damp began to become
alarmingly violent about 1665-7!). An
account of various kinds of damps
with which mines are infested, with
remarks regarding them, from the
pen of Mr. Jessop, of Broomball.
Yorkshire, was communicated to the
Royal Society, in two parts and pub
lished in the Philosophical Transac
tions. After writing upon three'
damps, he continues "The fourth
which they call a damp, is that vapor,
which being touched by their candle
presently takes fire, and giving a
crack like a gun produceth the like
effects, or rather those of ligthning."

the work's mouth." To combat the

fire-damp the miners endeavored to
"keep their air very quick" and made
use of very thin candles.

In the removal of gas an early
method was "beating out the gas" as
with a coat. This was used very early
to remove choke-damp. However, it
was a secondary method to that
termed the "ordinary" way. This
method of gas removal was by firing.
There are many records of its use
but the earliest account of this prim
itive system is in a paper prepared
in 1675 for the Royal Society by
Mr. Roger Mostyn. A new shaft was
sunk and as the coal excavation pro

gressed and there was scarcity of air
the fire-damp began to "breed." At
first the workmen toyed with it with
their lighted candles, until one morn
ing "the first collier that went down,
going forward in the witchet with his

It is from Mr. Jellop's writings that candle in his hand, the damp pres-
ently darted out violently at his
candle that it struck the man clear

down, singed all his hair and clothes,
and disabled him from work here

after." The colliers then would se

lect one from their group, more reso
lute than the rest, to go down and
ignite the gas. Clothing himself with
the worst rags he had, saturated with
water, this "fireman" crawled for
ward holding a long pole before him
with one or more lighted candles at
its end. Should flame result the

fireman would lie flat on the floor.

we learn, "... fire was known to
be a present remedy, if by means of
it a circulation of air could be pro
duced through the infected place."
Evidently stoppings were used prior
to this time.

As it became necessary to work
deeper seams, and as ventilation from
the "fire lamp" developed, the col
lieries increased in size and more

work people employed thus exposing
more lives at a time to the risk of

accident. Fire had been employed
prior to this time to ventilate coal
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Upon completing: his rounds the other and which in hot and sultry weather
workmen would enter. In one mine,

at least, the gas was fired three
times per day.

Reference has been made to the

fact of the first accident on record

occasioned by fire-damp having taken
place in a pit at Gateshead in the
early part of the Seventeenth Cen
tury. Here also it was that the first
great colliery explosion, involving the
loss of a considerable number of

lives, occurred nearly a century later.
This happened about the 8rd or 4th
of October, 1705, over thirty individ
uals perishing by the blast. From
the burial record of St. Mary's
Church, Gateshead, is found the list
of the dead under the dates (evident
ly) that the bodies were recovered.
The list is headed by the remark,
"These were slain in a coal pitt in
the Stony Flatt, which did fire."

Three years later, 18th of August,
1708, at Hatfield there occurred the

sudden eruption of violent fire dis
charging itself at the mouth of three

pits, with as great a noise as the
firing of cannon, or the loudest claps
of thunder, and sixty-nine persons
were instantly destroyed. Three of
them, viz., two men and a woman,
were blown quite from the bottom of
the shaft, 342 feet deep into the air,
anil carried to a considerable distance
from the mouth of the pit. After
explaining the effects of stith (choke-
damp) and sulphur (fire-damp) the
narrator proceeds to say:

"'i'o prevent both these inconven
iences, as the only remedy known
here, the viewer of the works takes
the best care he can to preserve a
free current of air through all the
works, and as the air goes down one
pit it should ascend another, iiut it
happened in this colliery, there was
a pit which stood in an eddy, where
tlie air had not always a free passage,

was very much subject to sulphur;
and it being then the middle of
August, and some danger apprehend
ed from the closeness and heat of

the season, the men were with the
greatest care and caution withdrawn
from their work in that pit and
turned into another; hut an overman,
some days after this change, and up
on some notion of his own, being in
duced, as is supposed, by a fresh,
cool, frosty breeze of wind, which
blew that unlucky morning, and
which always clears the works of all
sulphur, had gone too near this pit,
and had met the sulphur just as it
was purging and dispersing itself,
upon which the sulphur immediately
took fire by his candle, which proved
the destruction of himself and so

many men, and caused the greatest
fire ever known in these parts."

From the above account it is ob

vious that tlie Hatfield pits were at
this date (1708) still dependent upon
such circulation of air as could lie

obtained from natural ventilation.

As the coal industry developed in
the early part of the 18th Century
explosions became more frequent and
more terrific. Fire setting, fire
lamp and candles were the chief
causes of ignition. .More attention
was given to ventilation and in about
1705 the improved method from
Cumberland of "coursing the air"
was begun in the north of England.
Hitherto it had been deemed suffi

cient to cause the ventilating current
merely to sweep round the points
where the miners were at work get
ting coal—an arrangement known as
"face airing" to tlie neglect of the
waste. The too frequent explosions
forced tlie adoption of the practice
to ventilate tlie entire mine. Wallis,
writing in 1769, remarks that
"against this vapour, or damp, a
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large iron lamp full of coal is kept
continually burning in the mine." A
century earlier, at Liege, a chimney
or tube above one of the openings
was known. At the early part of the
18th Century in England the ventilat
ing fire was sometimes placed at the
surface in connection with the tube

The steam ventilator, the hot cylin
der and the air pump were tried in
fiery mines at about this period.
Considerable light was shed on the
principles of ventilation by M. Jars
who appears to be one of the first
to make a scientific inquiry into the
phenomena connected therewith and
who left an account of the results

of his investigations in a memoir
written in 1764. He had frequently
inquired why it was customary to
build tall chimneys on the surface to
promote a circulation of air in mines
but failing to obtain a satisfactory
explanation, set about examining into
the matter himself, arriving at the
conchisions now so well understood

by mining students. The great dis
covery of the pressure of the atmos
phere had been applied by men of
science prior to 1(>(!2.

It is natural that the illumination

in coal mines would, at first, he sim
ilar to that used in dwellings. Ex
amples of lamps in bronze and terra
cotta have been left by the Romans.
In England, candles replaced the
lamps. A knowledge of fire-damp
naturally led to attempts at safer il
lumination than by open lights.
Workings very close to the surface
were in a limited way illuminated by
reflecting mirrors. Attempts also
were made to use the light from
phosphorescent materials, such as
fungus tinder, or partly putrescent
fish. The use of the latter was

chiefly in rescue work.
The steel mill was introduced in

this early period. They were first

used at Hatfield Colliery on the
Wear, after an explosion which oc
curred in 1703; having been brought
from Whitehaven, where they had
been invented shortly before by the
ingenious Mr. Spedding. The first
reference to it is in 1753. In this

machine a thin disc of steel, five or
six inches in diameter, was made to
rotate (by handle and gears) with
great velocity against a piece of flint.
A continuous flow of brilliant sparks
was emitted which afforded a glim-
mery light for five or six miners. It
was at first regarded as being safe
but was soon found not to be ab

solutely so. The sparks gave indica
tions of the presence of inflammable
gas by increase in size and luminos
ity. On approaching the firing point
they gave off a bluish light, and
when in excess of the explosive limit
the sparks were of a blood red color.

We thus find in the infancy of
coal mining the very causes, viz., ac
cumulation or sudden liberation of
fire-damp, atmospheric changes, open
lights and sparks, which we have to
day and also two of the fundamental
preventions, attempts at ventilation
and safe illumination.

From the end of this 200 year pe
riod of infancy, 1800, for the next
125 years is a period of growth in
coal mining that is one of the great
est factors, if not the greatest to
wards our present industrial develop
ment. Virtually it set the wheels of
industrial progress turning. More
scientific and political thought has
been given to prevent explosions than
any other mining hazard. Many im
provements resulted because of pro
fessional men, unconnected with the
industry, taking interest. The 19th
Century begins with the soundest sug
gestion that was offered at this time
(1805) by an anonymous writer who
Styled himself "A friend to rational
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.schemes of improvement." He was
the inventor of "splitting the air."
This was probably Mr. Buddie, the
greatest mining magnate of that time.

Greatly improved ventilation con
ditions were now possible with this
new method. By 1850 furnace ven
tilation was improved to give larger
air volumes and the hazard of ex
plosive gases passing over furnace
fires was reduced. Volume of air

passing per minute in at least one
mine was increased from 5,000 cu.

ft. per minute in 1835 to 121,360
cu. ft. per minute in 1S50. At one
colliery in 1850 the volume amounted
to 100,000 cu. ft. per minute in

duced by three underground furnaces.
Another colliery records 96,300 cu.
ft. per minute in 1835. But explo
sions also increased. Galloway states
that during the period 1835-50 no
less than 643 explosions took place
in the coal mines of Great Britain

(an average of over 40 a year) and
that the following facts were def
initely established:

(1) That as a rule explosions
were of most frequent occurrence in
the early part of the week.

(2) That they were caused for
the most part by accumulation of
fire-damp taking place during periods
of cessation of work, when the ven
tilation of the mines was in a more

or less stagnant condition.
(3) That the ignition of the fire-

dam]) was brought about in the
majority of cases by the persistent
use of naked lights in fiery mines.

In this same period mechanical
ventilators had their inception; 1807
—exhaust air pump at Hebbum Col
liery; 1827—horizontal Ian at col
liery in Scotland; 1840—lirunton fan
at Gelly Gacr Colliery, Glamorgan
shire. The Brunton fan is the first
centrifugal fan. By 1850 furnace
ventilators had almost entirely been

replaced by mechanical ventilators on
the continent. In Great Britain,
however, furnace ventilation up to
this time was considered the more
reliable. Mr. Guihal's (of Belgium)
invention of the spiral casing, shut
ter and evase chimney at about the
same time made possible the use of
the centrifugal fan, from that time
to the present the standard ventilat
ing unit.

11 was dining the first half of the
10th century that safe lighting of
mines was given much important con

sideration. An explosion in 1812 at
the Felling Colliery in which 02
miners were killed was an important
stimulus. From 1813 to 181(i was a

three year period in which the
Clanny, Stevenson and Davy lamps
were invented. The controversy is
well known to all mining students.
None of these lamps were patented.
The reason is contained in Sir

Humphrey Davy's reply to a query
upon this question—"No, my good
friend. I never thought of such a
tiling; my sole object was to serve
the cause of humanity, and, if I have
succeeded, 1 am amply rewarded in
the gratifying reflection of having
done so."

There evidently was opposition to
the safety lamps as is shown in the
following two extracts. In one the
pitmen of the Tyne and Wear pub
lished in a pamphlet in 1825 the
following statement: "Sir Humphrey
Davy's invention of the safety lamp
has been an advantage to the coal
owners, but a great injury to the
comforts and earnings of the pitmen,
for while the former remain indif

ferent about the safety of the mine,
and neglect to force the atmospheric
air to the inner part of the pit, on
account of the great power of the
safety lamps to resist combustion or
explosion, the poor miner lias to suf-
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for the most awful agony in an ex
ceedingly high temperature, inimical
to the health, comfort and even life."
In the other is an extract from a

Great Britain—Select Committee on

Accidents in Coal Mines—which in

1835 expressed the opinion on the
merits of the Davy Safety Lamp
"that ignorance and a false reliance
in cases attended with unwarrantable

risk, have led to disastrous conse
quences." The committee, however,
recommended a more extended use of

safety lamps.
Legislation for mine safety was

slow to start. This was largely due
to the miners of that early age having
developed into a race isolated from
the rest of the people. They devel
oped into an inferior people, such
ignorance prevailing as to present no
thought or hope for assistance from
society. The explosions and terrific
loss of life, however, had attracted
outside attention and in 1813 there

was formed the Sunderland Society.
Sir Ralph Millbank was president of
the Society. This organization
secured the services of Sir Humphrey
Davy. So momentous was the dis
covery of his safety lamp considered,
the Sunderland Society dissolved itself
on the ground the object of its for
mation had been achieved. A similar

expression was given in January,
181 (i, by Mr. Buddie, one of the com
mittee to test the Davy lamp, in the
statement, "To my astonishment and
delight, it is impossible for me to
express my feelings at the time when
I first suspended the lamp in the
mine, and saw it red hot; if it had
been a monster destroyed, I could
not have felt more exulted than I
did. I said to those around me, 'We
have at last subdued the monster.' "

The series of accidents in 1837 and
183S caused interest again to be a-
roused from the outside. In conse

quence of an explosion at the Hilda
Colliery at South Shields in 1838 in
which 51 miners were killed, the
South Shields Committee formed and
set themselves to investigate coal
mine hazards. Mr. Thomas Mather

was president of this committee.
Their report, containing the results
of three years' work, was indeed
thorough. It dwelt strongly upon
registration of plans, inspection, and
prohibition of women and child labor.
Part of this became a law in 1842.

In 18 15, again in consequence of a
series of accidents, two commission
ers were appointed, this time by the
government, to inquire into the dan
gers from noxious gases in the mines
and to advise on the means of pre
venting the evils caused thereby. The
movement was fostered by Lord Ash
ley. Their report, promptly embod
ied in a hill to the House of Commons

contained an elaborate inspections!
system resembling that which exists
today. But the time was not yet ripe
and the hill was dropped, as was
another proposed for the prohibition
of naked lights and gunpowder in
fiery mines. Sir George Klliot, once
a trapper boy, but then one of the
leading colliery operators, testified
and among other things said, "I am
a great advocate for plenty of air in
a pit; I believe it is the cheapest way
to work a mine safely; 1 believe in
government inspection of mines; the
inspectors ought to go down the pit,
and they ought to he practical men
who understand the pit when they
go down; in fact, they ought to be
practical miners."

Interest in legislative action was
increased by the Haswell disaster
which in 18 11 caused the death of
95 persons. This colliery was re
garded as a model colliery. Ignition
was from a candle or a faulty safety
lamp. Professor Faraday, Sir Charles
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I.yell and Mr. Scutchbury were ap
pointed by the government to report
upon the cause. The burden of this
work fell upon Faraday, in their
report they stated that:

"In considering the extent of the
fire from the moment of explosion,
it is not to be supposed that fire
damp is its only fuel; the coal dust
swept by the rush of wind and flame
from the floor, roof and walls of the
works would instantly take fire and
burn, if there were oxygen enough
in the air present to support its com
bustion, and we found the dust ad
hering to the face of the pillars, props
and walls in the direction of. and on
the side towards, the explosion, in-
creasing gradually to a certain dis
tance, as we neared the place of
ignition. This deposit was in some
parts half an inch, and in others al
most an inch, thick; it adhered to
gether in a friable coked state; when
examined with the glass, it presented
the fused, round form of burnt coal
dust, and when examined chemically,
and compared with the coal itself
reduced to powder, was found de
prived of the greater portion of the
bitumen, and in some instances en
tirely destitute of it. There is every
reason to believe that much coal-gas
was made from this dust in the very
air itself of the mine by the flame
of the firedamp, which raised and
swept it along; and much of the car
bon of this dust remained unburnt
only for want of air."

From these various commissions
and their reports, and the pressure
of public opinion, the government at
last was induced to present a bill of
its own which passed on August 14th,
1850, with provision for four in
spectors, and that the hill should only
continue in force for five years. The
trade unions now began to press for
legislation to make definite safety

measures compulsory. A leader was
Alexander McDonald from Scotland.

On August 14th, 1855, a law replaced
the previous one and for the first
time laid down a standard set of

seven rules to be observed by all
mines. This law also was to continue

in force for five years. The bill
introduced by the government on
February 1-1, 18(10, was designed to
be a permanent document. This new
act was supplemented two years later
by another requiring the provision of
two shafts at every mine, this new-
act being the result of the imprison
ment and suffocation of 205 miners
on January 10, 1802, in the Hartley
Colliery, caused by the breaking of
the pumping beam of the water en
gine. One half of it, weighing 20
tons, fell down the shaft filling up
the only exit with debris to a height
of 00 feet from the bottom.

These two acts mark a definite
epoch in the history of mining legis
lation. The law had been brought to
very nearly apply to the mining
science of that period. While con
siderable reforms were agitated, no
further bills were passed until 1872
when a hill was passed which was
destined to codify and stabilize the
mining law for a period of fifteen
years. This law embodied practically
all of the principles which now direct
the administration of the law so far
as safety is concerned. Subsequent
legislative acts, while relatively
voluminous, have been based upon
the application of the principles laid
down in the mining law of 1872.

Along with the natural explosion
hazards there had been introduced at
a very early age the hazard of gun
powder. It had been used prior to
1627 in Hungary and Germany for
blasting minerals and was introduced
in the Cornish mines in 1689. The
first mention of its use in the coal
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mines is in 1719 when it is spoken of
as dealing with a hard rock. It had
become the common blasting agent
in the early part of the 19th Century.
In 1831 William Bickford invented

his safety fuse which marked a great
advance on the earlier crude methods

of firing charges of powder. Electric
detonation had been considered

earlier but was not of practical use
use until about 1840. Dynamite was
discovered by Nobel in 1807. In
1875 he invented the gelatinous ex
plosives which were the forerunners

of present day permissibles.
As the use of blasting explosives

in mining extended, the occurrence of
several serious disasters caused the

governments of most European
countries to study the cause of these
accidents. In Great Britain, atten
tion had been paid from 1835 and
such attention led, in 1872, to the
Coal Mines Regulation Act of that
country. Special "Fire Damp" com
missions in France (1877), England
(1879) and Germany (1880) gave
consideration to explosions originat
ing from blasting. Early attempts
to control blasting flame from ignit
ing gas and coal dust included the
placing of a water cartridge above
the charge, moist non-combustible
tamping, and a water curtain in front

of the bore hole. These methods

did not solve the problem and efforts
were made to devise explosives that
would be safe. In Great Britain a

committee was appointed in 1888 to
make inquiries into and report on the
subject of "nameless" explosives.
Much progress resulted from about
1897 in "permitted" explosives for
coal mine use.

There is some doubt as to when

elcctricty was first introduced into
collieries. This in Great Britain was

probably in Trafalgar Colliery (For
est of Dean) where a small pumping

set was installed below ground in
1882, and an arc lighting set at the
pit top in the same year. The de
velopment and use of electrical appli
ances underground in Great Britain
has been under strict supervision
and regulations so that, compared
with the United States, electric in
stallation for underground work is
small. However, mine lighting of pit
bottoms and other such permanent
locations has become general. The
first satisfactory attempt of under
ground lighting was in 1882 in Scot
land.

Portable electric lamps were being
supplied in 1889 by John Davis &
Son hut the development and use in
Great Britain lias been relatively
slow.

As previously stated, Faraday in
1844 had drawn attention to the ef

fects of coal dust in extending the
flame of an explosion, hut the first
investigator to realize the real part
played by coal dust in producing ex
plosions was Dr. William Galloway
of Cardiff. As a Junior Inspector of
Mines, he had opportunities to see
the effects of several great explosions
in Welsh collieries, and he drew the
conclusion that it is coal dust which

carries the flame with such disas

trous effects along the roads of a
colliery.

His conclusion was so unpopular
that he was obliged to resign his ap
pointment as Inspector. Messrs. W.
H. and J. B. Atkinson then published
a book, also very unpopular at the
time, supporting Galloway's views.
By degrees, the new views made
headway and received the support of
a Royal Commission, which reported
in 1893 after various very convincing
experiments had been made for it.
As study was made of "safety" ex
plosives, the problem of rendering the
coal dust inexplosive was further
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considered. Watering was partly car
ried out or attempted in many col
lieries. Dr. Galloway, Mr. Atkinson
and Mr. Garforth had observed that

a coal dust explosion was checked
wherever a considerable percentage
of stone dust was present on a col
liery road. Experiments were con
ducted by Mr. Garforth at Altofts
Colliery, which was under his man
agement. Here much of the present
knowledge relative to the possible
effectiveness of stone dust was

learned. The possible dangers of
damage and injury resulted in mov
ing the gallery and apparatus to a
site near Eskmeals, on the Cumher-
land Coast away from ordinary hu
man habitation. Coal-dust explo
sion tests by France at Lievin under
Taffanel were begun in 1007 after the
Courrieres disaster (1100 deaths),
and by Great Britain in 1908. The
British Coal Commission on Coal

Dust sat from 1891 to 1894.

Success in the prevention of ex
plosions in Great Britain did not ob
tain at once upon the discovery of
the megns of prevention. Explos
ions persisted but at a declining rate.
As stated, explosions in the early
part of the 19th Century were at
the rate of 40 per year. It seemed
that with each of the early discov
eries, explosions increased in num
ber and in violence. Great advance

ment, however, has been made in the
last half century as is shown by the
accompanying graphs.

This address to this point has been
a brief review of the causes of ex

plosions chiefly in Great Britain, and
is a review of the efforts at preven
tion. The experience and its result
ant legislation in that country is
equally the heritage of the United
States. The beginning of coal min
ing here was a duplication of the
experience in the old country, men

from the pits there migrating here
to develop and work the coal mines
of America for their livelihood.

The early 18th Century experience
here in working the coal close to the
surface, having water and choke-
damp as the chief hazards, was sim
ilar to the experience in Great Brit
ain of the late Kith Century. The
greater area and relative shallowness
of coal measures here presented and
still present a less acute problem in
fiery mines as compared with the old
country. However, coal production
here increased at a much greater
rate, the development of mines and
the consequent legislation covering a
much shorter period of time.

The birthplace of the coal in
dustry in America rightfully belongs
to the Appalachian coal field. In
1780, twenty years after Pittsburgh
was laid out, William Penn was
granted a charter to mine coal in the
hills fronting the city. Coal was first
mined along the Monongahela River.
The first mining company formed
was in the anthracite field. It was

the Lehigh Coal Mine Company
organized in 1803.

The first explosion disaster, caus
ing five deaths or more, recorded by
the Bureau of Mines, is one near
Richmond, Virginia, in 1839. It

caused the death of forty men. The
next is at Pottsville, Pennsylvania in
18 17 losing seven lives. From lSiiO
to 1807, six explosion disasters
caused the loss of 170 lives, all in

Virginia. The Avondale disaster was

the result of a mine fire, the furnace
igniting the shaft partition. It oc
curred on September 0, 1809, and
179 (Roy gives 109) lost their lives
through suffocation. This was almost
a duplicate disaster to that of the
Hartley Colliery in England in 1802
both of which were instrumental in

laws being passed for two places of
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egress.

The leading coal mining states
quickly adopted mining laws, using
the British law to guide them. Among
the first records is an appeal, in
1858, of the miners of Schuylkill
County, Pennsylvania, to the State
Legislature because of the very high
fatality rate. It was not considered,
and in 18(i(i the bill was again intro
duced but was defeated in the Sen
ate. In 18(!!l it was successful. It

provided for one inspector for
Schuylkill County, the other counties
being left out. The next year fol
lowing the Avondale disaster of Sep
tember (!, 1869, a law was enacted
for the anthracite field. There was

no effort to have its provisions in
clude the bituminous field, the soft
coal miners of Pennsylvania making
no legislative effort until 187(1 when
a commission was appointed by the
Legislature and the first mining law
was enacted on the 19th of April,
1877, providing for the regulation,
ventilation and inspection of the bi
tuminous mines of that State.

Illinois is the first state in the

uinion to recognize by legislation the
need for laws in the bituminous coal

industry. Many efforts were made
prior to 1870 in that direction but
these had proved ineffectual. When
the Constitutional Convention of

1S70 was organized, however, one of
the first committees formed was on

"Mines and Minings." One of the
first reports presented for the con
sideration of that body of men, was
prepared by the committee. A very
full discussion of its merits took

place on the 24th of January, 1870,
and resulted in incorporating into the
constitution the following language
of article four of section twenty-nine:

"It shall be the duty of the General
Assembly to pass such laws as may be
necessary for the protection of oper-
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ative miners, by providing for ventil
ation, when the same may be re
quired, and the construction of es
capement shafts, or such other ap
pliances as may secure safety in all
coal mines, and to provide for the
enforcement of said laws by such
penalties and punishments as may be
deemed proper."

With this section as a basis, many
legislative acts on coal mining were
made during the decade 1870-80. The
first Illinois mining laws enacted
under the provisions of the Constitu
tion was by the 27th General As
sembly (1871), approved March 27,
1872. It provided for inspection of
mines by county inspectors and all
reports to be made to county boards
for the health and safety of persons
employed in coal mines. The follow
ing session a change was made mak
ing the County Surveyor ex-officio
inspector of mines. This was un
satisfactory and on May 23, 1877, the
Act of 1872 was amended by creating
office of mine inspector in eacb
county where mining was carried on,
giving the County Hoard the right to
appoint inspectors in their respective
counties. Great dissatisfaction existed

in regard to inadequacy of the laws
and to the county inspection service
because of its inefficiency so that on
June 18, 18S3, the 33rd General
Assembly passed a complete revision
of the mining laws of the state, in
cluding a state mine inspection
system. The other leading coal min
ing states had preceded Illinois in the
adoption of this system of inspection.
The county inspection system, how
ever, was not abolished, the resultant
mining law authorizing state mine
inspectors to require county boards
to employ county mine inspectors.
Nearly all coal producing counties
employ county inspectors as assist
ants to the state mine inspectors.
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Ohio was the second state in the

union to receive legislative recog
nition in the bituminous fields, 1873:
Maryland was third, 187C; and Penn
sylvania was fourth, 1877. The other
states soon followed until now all of

the coal mining states have laws
fairly commensurate to the mining
science of today in the prevention of
explosions.

As in the earliest years of coal
mining in the old country, explosions
here increased at an alarming rate
for many decades. One would ex
pect, having a less gassy condition
and the experiences of the old
country, that the explosion rate here
would be less than in Great Britain.

The two graphs on print No. 1 show
that explosion fatalities per 100,000
men employed and per 1,000,000 tons
of coal produced are less in that
country.

Coal mines in the United States

were at first almost wholly manned
by emigrants from coal producing
countries. These men brought over
with them both their experience and
desire for greater independence. They
left a strict supervisory system of
mining approaching militaristic regu
lations, to work in a loosely regulated
system in which discipline as known
in the old country did not exist.
There were also many employed in
the mines here as miners, but who
had never worked in mines. The

growing youth became full-fledged
mine workers without the training in
safety procedure and apprenticeship
regarded essential over the sea. Tales
at the fireside, at times exaggerated,
tended to impress the young that the
discipline their fathers lived under
was oppression. Need for individual
care against explosions was apparent
ly of but little importance and there
fore was not stressed. Legislation
seemed to be the hope to prevent ex

plosions, but even as legislation be
came enacted, ventilation improved,
and inspection increased, there was
an alarming increase in number of ex
plosions and number )f explosion
fatalities.

During the three decades from
18S0 to 1910, an excessive number
of explosions from the handling and
use of black powder added to the ex
plosions originating from fire-damp.
States, such as Iowa, having practi
cally no gas hazard, began to have
explosion disasters. In some sections
coal mining resembled quarrying. The
quantity of black powder used for
one blast would occasionally be the
entire contents of one 25 pound keg
and frequently one keg to break
down sufficient coal for one man for

one day. An illustration of the in
creased use of black powder is that
in the 5 year period 1882-6, (no
mining machines reported) 74 tons of
coal per keg of powder were pro
duced in Illinois, while in 1902-6,
(an average per year of 672 mining
machines were reported) only 41 tons
per keg were produced.

There are many who can recall the
controversies on stopping the fan at
shooting time, and the discussions on
the explosiveness of coal dust during
this period. The 1888 coal report of
Illinois refers to coal dust as being
the "new danger in coal mines," al
though the first recorded explosion
disaster of the State, January 9,
1883, in Coulterville, had been known
as being initiated by a black powder
shot and propagated by coal dust.

America was slow in taking up the
study and application of "Safety Ex
plosives," and. up to 1902 very little
was done. At this time, the DuFonts
sent a man to Europe to study what
had been done there since the ap
pointment of their "Fire Dam))" com
missions. This resulted in the in-
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stallation (l!)04) of testing equip
ment in the Company's laboratory
and later (1!)07) the Technologic
Branch of the U. S. Geological Sur
vey to study mine explosions and
explosives. The Pittsburgh Testing
Station was opened on December 3,
1908. The Technologic Branch was
raised to the status of an independ
ent bureau in the Interior Depart
ment by the act of May 10, 1910.
which created the U. S. Bureau of

Mines "to make diligent investiga
tions of the method of mining, es
pecially in relating to the safety of
miners, the use of explosives and the
prevention of accidents, and other
matters relating to mining." The
work done at the experimental mine
and the explosives testing laboratory,
located at Bruceton, Pennsylvania, is
very well known. With the introduc
tion of good permissibles in 1908
there came a rapidly increasing de
mand for this type of explosives so
that by 1921 about 50,000,000
pounds were used annually in the
coal industry of the nation. At that
time consideration was being given
to the loosening of coal by the ex
pansion of the inert and harmless
gas, carbon dioxide. This requires a
steel cartridge. It is a permissible

device and is used in some of the

gassy mines in this nation and in

Europe. A new device being intro
duced at this time (1933) is one that

uses carbon dioxide and compressed
air, and another using only com
pressed air.

As prevention against blasting suc
ceeded, a now hazard in the ignition

of gas developed. The machine age
in coal mining is considered as having

begun with the mining machine. The
compressed air puncher was intro

duced in the early 80's but its life
was short after the introduction in

the early 90's of the electric chain
mining machine. The electric loco
motive was introduced at about the

same time, and since then the growth
in the use of electric energy in coal
mines throughout the nation has been
phenominal. From 1910 to 1923 the
number of electric locomotives in

creased from 5000 to 20,000. Mech
anization in mines of the United

States is generally understood as
electrically driven machinery.

Explosion disaster fatalities from
ignition of electric arcs or • sparks
have increased. In 1931, 151 of the

26-1 fatalities were from electric ig
nition, in 1931, 13 of the 50 fatal

ities, and in 1932, 11 of the 115

fatalities. For the 3 year period,
39% of the explosion disaster fatal
ities were from electrical ignition

origin. The Bureau of Mines grants
permissibility to flame-proof elec
trical machinery. This is the most

difficult of the permissible equipment
to be kept flame-proof because of
the frequent need of repair of the
machines and the difficulty in main

tenance in accordance with their

original permissible standard.

The first miners' electric lamp ap

provals given by the Bureau of Mines

were in April, 1913, at which time

three lamps were placed on the per
missible list. These were later with

drawn. The first permanent approv
als were three lamps in 1915. The

original intent was the use of a lamp

that would not ignite gas. The suc
cess of that original intention is be

yond question. There has been added
the factors of practicability and
greater illumination, and the success
of these is also beyond question. The
following tabulation is given to show

the rapid growth of this safety fac
tor in the United States.

When buying, please consult the Advertising Section*
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Safety Permissible veloped an electrically driven rock
Flame Electric dusting machine to coat the roof,
Lamps Lamps • '

————— rr— ribs and floor. This latter method
Id 12 None . . ., ..... ,

1915 140,000 20,000 Pr0Ved l" be fthe, ™St C"'C\Cn\ »**
1920 100,000* 140,000 '™ ">e standard method o ap-
1925 80,000* 200,000 J'J" ,on' ',le Company patented
1930 65,000* 260,000 ,e QttW meth°ds ™\S™e 'hcm t0
1933 59,000 285,000 l"\ Kovernment » that il" who ,,,;l>'

__ desire may use them.
Estimate. The Company's success in prevent-
The Bureau of Mines has experi- ing propagation of explosions by

mented extensively upon coal dust ex- means of rock dust became widely
plosions and the value of rock dust, known and mining men from all the
in its experimental mine, and has chief coal mining states and nations
published the findings from time to visited the Company's mines between
time. This work was begun in 1911 the years 1917 and 1924. This peri-
and has progressed to the present al- od is accepted as that during which
most without interruption. The first rock dusting "was sold" to our in-
practical application of rock dust in dustry. Rock dusting is now done,
the United States to prevent the either in whole or in part, in many
propagation of an explosion by coal of this country's mines that are re-
dust was in 1912 in the Delagua cognized as having the hazard of ex-
mine, Victor American Fuel Com- plosion from coal dust.
pany, Colorado. The second was in There have been other agencies de-
the Old Ben Coal Corporation mines veloped resulting from explosions and
in Southern Illinois. This second was the efforts made towards their prc-
the result of a terrific explosion of vention. Mine safety appliances
coal dust, initiated by gas ignited by companies, having among their equip-
open light, in Old Ben No. 11 Mine ment that pertaining to explosion
near Christopher. This explosion was prevention, are important factors,
on Thanksgiving night (November The personnel of these companies
29, 1917) and caused instant death have not only been of great influence
to the 17 men who were in the mine, in the study of explosion causes and
600 men were employed on the day efforts towards their prevention, but
shift. Flames shot several times far also in keeping the coal-mining mind
above the surface of both shafts from explosion conscious,
the workings 600 feet below. The Various methods, based upon hu-
explosion extended into every portion manitarian, educational and economic
of the workings, except that it was motives, chief of which are our min-
stopped in two rock cuts that had ing schools, the U. S. Bureau of
been driven through a "roll." With Mines, our state mining departments,
the assistance of the Bureau of mining periodicals, our mining in
clines, the coal dust explosion hazard stitutes, numerous coal producing
of all the Company's mines was de- companies and compensation acts
tcrminec! and all the Old Ben mines have and are giving this subject much
were rock dusted during the next attention. The thought and work
few months. The Coal Company de- done by these various agencies is
veloped harriers and troughs to suit good in quality and large in quantity,
the conditions encountered, and de- The only factor of weakness is the

When huuing, nlca.se ennmlt the Aite. cluing Section.
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small percentage reaching and being
accepted by those at work in the
mines.

My address to this point has been
of a chronological nature, simply be
ing a review concerning mine explo
sion causes and prevention from the
earliest records to the present time.
Tabulated data upon causes of igni
tion are obtainable from state and

federal annual reports. I wish now
to include statistical data for as much

of the period of this address as I have
records. This data is shown in the

following four tabulations and graph
ically in the four plates made from
them.

More scientific thought and legis
lative effort has been given towards
the prevention of coal mine explo
sions than to all other coal mining
hazards put together. There has not
been, however, an accomplishment of
success that is warranted by the ef
forts made; that is, the success in
preventing explosions is not in pro
portion to the advanced knowledge
and laws applicable towards their
prevention. There is no question but
that the pioneers who formulated our
mining laws felt that they had done
a great work towards the prevention
of explosions. It is certain that they
anticipated greater progress than has
been obtained.

The following graphs show thai
Great Britain has in the last half

century made considerable success.
This is despite the deeper seams
worked, therefore more gas and
greater difficulty of ventilation
decade after decade. One of the chief

reasons for their success in lowering

the explosion fatality rates is the
strict application of their mining
laws. Their tendency of strict com
pliance with law and order on the
surface is observed in the mines and

has added to it a sort of militaristic

obedience and responsibility. There
is also an approach to stabilization
of mining methods resulting in one
generation of mining men carrying on
the work of the preceding generation.

The tendency here in the states is,
natural to a younger nation, speed
and change. This is evinced upon

our highways as well as in our mines.
The price of greater freedom is less
responsibility.

We now have three centuries of

coal mine experience behind us. It
is difficult to imagine the quandaries
and consternation of the earliest
pioneers of our industry who suf
fered explosion and loss of which
they did not know the cause. We of
today know the causes of explosions
and the means for successful preven
tion. We cannot plead ignorance of
adequate preventive measures in this
enlightened day. Success in the fu
ture may depend upon the discovery
of new preventive methods: in all
probability, however, it will hinge
rather upon how thoroughly the pres
ent known means of prevention are
applied.

C. F. Hamilton: I think we

should have some interesting discus
sion on this paper and will call first
on Mr. McFadden.

G. C. McFadden: I believe all of

you who have been connected with
the mining industry are familiar

When buying, please consult the Advertising Section.
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Table No. 1

TREND OF EXPLOSION DISASTERS AND FATALITIES IN

BITUMINOUS MINES AS RELATED TO MAN-SHIFTS

AND TONNAGE

U. S.

1888-1933

Percentage c
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1888-92 5 10 3.47 208.23 5.04 6 1.95 335 3.76
1893-97 668 4.29 230.83 5.58 15 4.87 319 3.58
1898-02 1,058 G.73 350.17 8.47 26 8.44 833 9.34
1903-07 1,616 10.37 401.20 11.80 52 16.88 1,825 20.17
1908-12 1,986 12.7G 572.20 13.85 56 18.18 1,492 16.73

1913-17 2,30!) 15.41 636.21 15.40 33 10.72 1,322 14.83
1918-22 2,452 15.75 611.86 14.80 29 9.42 454 5.00
1923-27 2,060 17.00 584.04 14.16 49 15.91 1,456 16.33

1928-32 2,102 14.08 •1 17.66 10.83 42 13.64 880 0.87
45 Years 15,570 1,133.41 308 8,916
•Causing five or more fatalities.

" 'I'rom cxplo ion causing five or more fatalities.
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Table No. 2

EXPLOSION DISASTERS—AVERAGE ANNUAL FATALITY RATE

PER MILLION SHORT TONS IN EACH FIVE YEAR PERIOD

1888-1932

UNITED STATES GREAT BRITAIN

NUMBER

H OF DEATHS FATALITY i
5.= IN EACH RATE PER c .-

U

b-S FIVE rEAR MILLION H « k -°t
I'ERIOD TONS — m o o • C

0 ~ 2 « 2s" «='S
w = o 5 u p VI o 1/1 c U; khS
si

_£ c
iS

— o

Z* 2? Ss 1=-. — em
IS ox

Q b 2 *• Q fe Sf,-2 5— •sea Q o 0 Q o 0 — < = r 2
s o

c
U)

o
— s zut. ifSa

1888-1892 540 835 335 0.02 0.02 1,000 532 4.53
1893-1897 068 319 280 0.18 0.43 1,025 582 0.57

1898-1902 1,058 833 778 0.77 0.73 1,195 110 0.10
1903-1907 1,015 1,825 1,709 1.13 1.00 1,345 188 0.14
1908-1912 1,986 1,492 1,321 0.75 0.00 1,405 802 0.59
1913-1917 2,399 1,322 1,270 0.55 0.53 1,4 05 404 0.32
1918-1922 2,452 454 354 0.19 0.14 1,203 200 0.10

1923-1927 2,000 1,450 1,327 0.55 0.50 1,305 279 0.21

1927-1931 1,102 122 0.11
1927-1932 2,192 880 701 0.40 0.35

'Scaled from Graph.
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Table No. 3

EXPLOSION DISASTERS INVOLVING THE LOSS OF 10 OR MORE LIVES
Average Number of Fatalities for Each Year of the 5 Year Periods

Per 100,000 Employed
1888-1932

UNITED STATES GREAT BRITAIN
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1888-1892 186 379 10.7 662 532 16.1
1893-1897 211 286 23.7 729 582 16.0
1898-1902 308 778 50.5 803 116 2.9
1903-1907 •161 1,709 74.1 904 188 4.2
1908-1912 543 1,271 46.8 1,070 862 16.1
1913-1917 575 1,308 45.5 1,054 464 8.8
1918-1922 646 1-16 13.8 1,169 206 3.5
1922-1927 620 1,351 43.6 1,154 79 1.4
1928-1931 980* 122 3.1
1928-1932 480 777 32.4

•Estimate.

Plate hv ;>
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HVOLVlNfi TMC LOSS OF 10 LIVES OR MORE
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Table No. 4

FATALITIES IN EXPLOSIONS OF FIREDAMP OR COAL DUST
INVOLVING ALL EXPLOSIONS RESULTING IN FATALITIES

SHOWING TRENDS IN PERIODS OF FIFTEEN YEARS
UNITED STATES—1914-1930 GREAT BRITAIN—1885-1929

UNITED STATES GREAT BRITAIN GREAT BRITAIN GREAT BRITAIN
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1914 52.2 1885 75.9 1902 9.2 1916 2.7
1915 48.5 1886 28.8 1903 2.0 1917 2.4
1916 29.1 1887 33.9 1904 3.1 1918 19.8
1917 52.9 1S.SS 18.8 1905 25.1 1919 2.8
1918 16.8 1 889 28.2 loo.; 7.6 1920 2.6
1919 23.8 1890 54.6 1907 5.7 1921 3.0
1920 20.0 1891 9.2 1908 15.7 1922 7.8
1921 9.2 41.5 1 1892 21.5 1909 27.2 10 ">( 1923 6.1
1922 43.3 1893 28.0 25.99 1910 57.9 1924 3.5 5.18
1923 46.8 1894 53.7 1911 4.1 1925 3.2
1924 78.4 1895 9.4 1912 18.8 1926 1.0
1925 51.4 1896 30.0 1913 4 9.9 1927 8.6
1926 62.8 1897 3.3 1914 3.0 1928 4.7
1927 31.5 1 898 4.6 1915 5.4 1929 4.3
1928 66.5 1899 8.9 1930
1929 33.4 1900 7.0
1930 47.4 1901 18.7
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with the Mining Investigation Com
missions that have been appointed
for each legislative session to make
recommendations for needed changes
in our mining laws. Win. Starks was
a member of the first commission ap
pointed.

Our good friend, John E. Jones,
and 1 worked for three years and put
in a lot of time to make some con

structive changes in the law. But in
the final windup we found that all
of our work had come to naught, and
that our hands were tied, because we
could not get even one change that
could be agreed on 100%. I would
like to have Air. Starks give you a
statement on this.

Wm. Starks: In the matter of

correlation of mining laws, you have
one factor to contend with, and that
is your State Legislature. I don't
know how many of you have been in
Springfield and seen the State Legis
lature in session, but I want to say
that most of the members in the
legislature have very little knowledge
of coal mining conditions.

One time I spent three months with
a fellow who was a very able man.
We met practically everyone in the
State of Illinois that ought to know
about mines and mining. We had a
copy of the mining laws of each and
every state, and after all the effort
we had put out and changes we had
recommended, not one of them was
adopted. It is an almost hopeless
task, as there are only about five or
six men in the legislature who know
anything about mining.

I read a paper about three years
ago on this boat trip in which I re
viewed the mining laws since 1883.
In this paper I compared our mining
laws to a shed that was built and then
a little added on to it every now and
then. There is no reason why they
should say a cross-cut should be

driven about (iO feet. This was all

right when the law was made, but
we have better ventilation than we

ever had before, and we have differ
ent conditions now. For instance

down in Tieadwell's mine at West

Frankfort they are using a AIcKinley
machine that cannot drive a cross-cut.

But as long as he keeps the air to
the face, why should he be put to
this extra expense? Gentlemen, I
tell you as long as you can put the
air to the face it does not make any
difference how far the cross-cuts arc

apart.

John Millhouse: I don't know

whether you men are aware of the
fact or not, hut there are many laws
in the present mining laws that are
dead. When the Civil Code was made

a law it nullified a lot of our laws.

After you read the laws as they are
today, they are entirely in conflict
with the Administrative Code.

Under the Administrative Code the
Department of Mines & Minerals was
given the administrative powers of
the State Mining Law, which practic
e-ally eliminated the functions of the
State Alining Board; that is, under
the present set up the State Alining
Board does not have the administra

tive function of the old State Alining
Board.

As time goes on, our laws do not
fit in as they should do. Many
changes have taken place in mining,
and every man knows you cannot
live up to the letter of the law.

The last legislative commission de
voted a lot of time in formulating
changes in the mining law. I listened
in on a lot of their discussions, and
they asked me if their proposed
changes suited me. I said, Yes, if
you could get them through the legis
lature. At thai time I had no thought
that 1 would he called before the
legislature. However, I was called

When Imniiiii, please consult the Advertising Section.
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and did the best I could, but as you
all know nothing was done.

There was one proposed change,
however, that 1 was not in favor of,
and that was the abolishing of the
county mine inspector. By this I do
not mean that a county that had only
one mine would lie expected to hire
a man. But mines are not inspected
as often as they should be. The in
spection of mines by the State and
County is a free service and shoud be
worth something. I believe in keep
ing a county mine inspector, but I
do not believe in keeping one in
every county. I believe our State
Mine Inspectors are over-loaded now,
and when you go to the working face
it takes time. One thing I regret
today is that there are more mine in
spectors interested in what they re
ceive than in the work they do. I
regret they do not take their work as
seriously as they should.

Our laws need many changes.
When you come to the explosive ques
tion, there are different methods of
breaking down coal being initiated.
We are improving along that line.
The Cardox method is very interest
ing. But this method as all other
things has been abused. This method
had been in limited use for about

three years when I took office, it
was being used in a dangerous man
ner, and there are men here who

know that men had been killed by
these flying shells used in the Cardox
shooting. I called the attention of
the Franklin county men to this con

dition. We have need of a law for

that form of explosive, although at
this time it is under the shot firers'

law. And now we are getting into
the air method of breaking down coal,
and these new methods call for

changes in our laws.

Our laws are obsolete in many
ways, and there is need of a change.
We have some wonderful mining
laws, but they do not fit in with the
times. The individual mine does not

have power any more, the company
has it, and the restriction of that
power is a serious proposition for
the Department of Mines and
Minerals.

There was one other point where I
disagreed with our mining commis
sion, and I hated to do it, and that
was the exploding of explosives while
the men were in the mine. If there

is any exploding needing to he done,
it should be done when the men are

out of the mine.

Wm. Starks: I wish to disagree
witli our illustrious friend on some

points. He speaks of the Mining
Board as it is now constituted. The
Mining Board lias functioned for
many years, and I want to tell you
today that the Mining Board is func
tioning and the operators are well
represented. Our present Director of
Mines & Minerals does not assume

any undue authority, and the State
Mining Board interprets the law as
it thinks it should be interpreted.

The present State Mining Board is
going to function as it should. It is
not going to enter into any personal
or political fights in any way, and
we are not going to let either politics
or labor troubles enter into any de
cisions which we may he called upon
to give.

John Millliouse: We have had a

sorry situation in Illinois as far as
labor conditions are concerned. All

of our laws seem to have broken

down.

Enoch Martin: As I understand it,
one of the purposes of this Institute
is to foster and promote ideas to
make mines a safer place to work.

When having, pleasi consult the Advertising Section.
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Laws that are adopted in the legis
lature are devised from a humanitar

ian standpoint to protect the fellow
who does the menial task and also for

the man who directs him.

I wish to assure you that there is
no friction whatever between the

present State Mining Hoard and the

Director and the Assistant Director

of the Department of Mines &
Minerals.

C. P. Hamilton: If there is no

more discussion on Mr. Jones' paper
will ask Mr. Marsh to present his
paper on "The Use and Advantages
of Light Weight Mining Equipment."

THE USE AND ADVANTAGE OF LIGHT WEIGHT

MINING EQUIPMENT
By I. D. MARSH

Supt., Aluminum Ore Co., Belleville, III.

Only a few years ago it was be
lieved that extreme weight was neces
sary in an automohile for control and
safety at even moderately high
speeds. Until just recent years the
railroads continued to build heavier
and heavier rolling stock for safety
and comfort and as they then thought
to make high speeds possible. Today
all this is changed and the lightest
cars have comfort and speed and
safety far beyond that of the heaviest
cars of a few years ago. Their light
weight design makes the new high
speeds possible with entire safety. On
the rails new light alloy trains arc
beginning to change the entire trans
portation picture, for speed, comfort,
safety and lower operating costs bid
fair to revolutionize their entire pas
senger and express carrying problem.
In the mining industry comparable
progress is being made with reduction
in weight a major factor in many
cases.

You are all familiar with the
gigantic stripping shovels which are
today uncovering nearly 20',', of the
coal mined in Illinois. The 20 cubic
yard buckets or dippers for these
shovels are commonplace, but dippers

up to 150 cubic yard capacity are now
being considered, made possible on
present shovels by the use of light
alloys. In the smaller sizes, through
the use of these materials a 5 yard
bucket has replaced a 2\-± yard
bucket and a 10 yard bucket a 12
yard one without other change in the
equipment. The reduction in dead
weight of the buckets is being turned
into increased pay load. This shovel
development is recent, however, en
gineering progress will undoubtedly
extend the use of light alloys to the
dipper sticks and shovel booms and

equipment. It is now common prac
tice to build even the largest drag
line booms of light alloys, in fact
these materials make the present long
boom lengths possible.

As a general rule excessive dead
weight is a serious handicap espe
cially where acceleration is eating up
power or heavy impact is shortening
the life of equipment. Under these
conditions the application of strong
light alloys can help lower costs and
solve many difficult problems. It is
now possible to get light alloys in all
standard sizes and forms and struc
tural shapes which are equal to Struc-
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tural steel in .strength per square inch
but of one-third the weight. Light
weight castings and forging.s are also
available in high strength heat
treated alloys.

In the tipple, screens and con
veyors are operated which weigh two
to three times the weight of the coal
passing over them at capacity, and
they are probably at capacity only a
small percentage of the time. This
weight is started and stopped again
from 60 to 150 times a minute. Re

duced weight would reduce vibration,
reduce the needed structure to sup
port and reduce the power to drive.
Manufacturers are using light alloys
on the vibrator type screens and con
veyors and have by this means in
creased the efficiency of these
rapidly moving units.

Aerial type conveyor buckets fab
ricated of light alloys reduce their
rope costs and increase capacity.
Reducing the weight of cages and
skips has come in for considerable
discussion with many engineers in the
past few years and numerous installa
tions have been made in this country
and more especially in Canada, Eng
land, Germany, France, Russia,
Africa, etc. What advantage is
gained by reducing the weight of two
cages which are in balance is the
first question usually asked. As the
conditions in every shaft are dif
ferent, no discussion will fit all or
any majority of mines. There are,
however, several factors which are
common to all hoists.

On all installations any reduction
in the weight of the cages will reduce
the rope load and cost, and increase
the safety factor, and rope life. This
applies also to all elements of the
hoist train from cage chains, rope
sockets and hitching, hearing loads,
tooth pressures, breaks and anchor
ages. Cages are only in balance

when at rest. The moment they start
to move they become unbalanced, the
one hoisted increased by its inertia
and the other decreased as far as its

rope pull is concerned by the same
factor. As the hoist acceleration ap
proaches the sliced of falling bodies
the cage being lowered approaches
zero in rope pull regardless of its
mass or weight and in the first few

seconds where the maximum power
loads come, the air speed of the cage
is low enough to have little effect.
On the other hand every pound
hoisted is taking its power toll in
accelerated load. So that, though

balanced at rest, cages approach a
totally unbalanced condition as ac
celeration approaches the speed of
falling bodies and at every inter
mediate speed the conditions fall in
between these two extremes. The

peak power loads and total power
loads in hoisting should always be
reduced by lighter cages and lighter
rope loads. The amount of saving
would be different for each hoist but

as probably one-third of each hoist
cycle is acceleration, one-third con
stant speed and the last third coast
ing in, the saving would cover fully
half the power cycle and if power is
used for breaking, the same saving
would hold true for deceleration.

There are also several special cases.
A hoist which is underpowered could
increase its acceleration rate and its
capacity by lighter loads. Skips
which are limiting the mine capacity,
or the bottle neck in the operation,
can have part of their dead load re
placed by light alloys of high strength
and their size increased to greater
capacity, without other change. Thus
the mine capacity can he increased
with the same number of hoists or
the old tonnage handled with fewer
hoists relieving possible congestion at
the bottom and releasing empties
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quicker. This would be much cheap
er and easier than new hoists. In

changes to mechanized loading
where larger capacity mine cars were
needed, new light cages would solve
an overloaded hoist condition.

One other condition rather preva
lent throughout the coal mines is that
many cages have been rebuilt year
after year and constantly beefed up
and strengthened to enable them to
handle the faster hoisting and added
abuse. This has overloaded ropes-
hut cages continue to fail. In gen
eral these cages have just grew, like
Topsy, and considerable improve
ment could be made by careful en
gineering and design. Probably in
every case adding strength has also
added weight which means added
shock and impact loads so that the
results have been at least partly lost.
If, however, added strength were ac
companied by less weight and conse
quently lower stresses great freedom
from failure would result.

In the mine a great deal of the
equipment must be used and carried
about by hand labor. The coal drill
has gone through a complete trans
formation in the past ten years and
if any of you were shown today the
electric coal drill which we pur
chased 12 years ago, you would laugh
at it, and yet outside of being bulky
and weighing about 225 pounds it is
a good drill. All the manufacturers

of this type of equipment have made
great progress but the outstanding ac
complishment is reduction in weight.
One of the newest drills weighs only
38 pounds. Engineering and design
are large factors in this, but all of
this equipment today has as a major
material, some of the light strong
alloys. One of the new developments
in fans which has been very success
ful owes part of its efficiency to the
characteristics of its light alloy

blades. These arc special tools of the
mining industry. Two general pur
pose tools whose new light weight
should make them of special interest
to us are a safety chain hoist and
-crew jack. The chain hoist of more
or less standard design but using a
maximum of light strong alloys,
weighing only 58 pounds, would be
mighty useful in tight situations
which are the rule in the mine. Also

a 15 ton screw jack which weighs 19
pounds would be very welcome to the
man who had to carry it to the next
entry.

The majority of the light alloys are
highly resistant to corrosion in mine
conditions and so arc admirably fitted
to its service.

This resistance to weak acid waters

and moisture makes their use in the

form of a non-skid safety tread plate
ideal in escape ways and tipples
where painting and other protection
is often impossible. Tools also have
the added advantage of a perma
nently bright color and so are easily-
seen and less apt to be covered up.

One of the most recent develop
ments in special mine tools is a line
of rail benders and a punch for the
lighter rails. This is a very severe
service but here the weight of the
tools is a major factor in their effi
ciency. Here again by some develop
ment in design and the use of a
strong light heat treated alloy cast
ing, a bender for 25 pound rail and
under, weighs less than 20 pounds
and has been tested to 58,000 pounds
screw pressure before failure. Two
other sizes for -10 pound rail and 00
pound rail show similar saving in
weight, weighing approximately half
that of the best design of older types.
The punch designed for 20-25 and 30
pound rails weighs only 20 pounds
and should make the fishplating of all
inside track and short rail universal
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practice. It should work equally as
well for preparing these size rails for
the press type bonds. •

It has not been possible to cover
all the developments and applications
where reduction in weight was a
major factor for ease, safety,
economy or efficiency in the time at
hand. It has rather been my purpose
to remark upon those applications of
strong light alloys with which I was
most familiar and suggest by example
the possibilities for development. The
manufacturers arc giving the mine
operator and mine laborer the finest
tools in the world as fast as we call

for them and has recognized with the
rest of industry that excess dead
weight is waste. It is now possible in
our own shops at the mine to take
this factor into consideration and with

our present tools and equipment use
the new strong light materials in our
repairs and in all those special ap
pliances which we make for ourselves
whether it be a band truck for the

drillers or a splint for the safety box.
Gordon Cargo!: Would like to ask

Mr. Marsh what his company has
done in regard to developing lighter
jack pipes for mining machines.

1. 1). Marsh: Light alloy jack pipes
were developed and they have worked
out admirably well. We put alum
inum alloy jack pipes on a loading
machine for nearly two years now,
and they have worked out very well.
A jack pipe in the light alloy weighs
about 18 pounds for a 7 or 8 fool
pipe while an iron or steel pipe of
the same size will weigh 40 or 50

pounds.
Joseph F. Joy: In using this

aluminum alloy for jack pipes, can

they be straightened and retain their
original strength?

I. D. Marsh: Yes, they can. But
not by heating them. T hose
jack pipes are ordinary double
strength pipes, and can be straighten
ed by dropping them across a wooden
timber.

Win. Starks: Mr. Marsh. 1 under

stand you arc a representative of the
Aluminum Ore Company. How can
your product be welded ?

There are about twenty alloys on
the market that are available. The

simple alloys, which are not heat
treated, can be welded by the ox-
acetylene torch or the electric arc
torch. In the higher strength beat
treated alloys welding can be done but
it takes out the temper. Will your
product respond to electric welding?

I. D. Marsh: Yes, it can be done,
but it takes some practice and skill.

C. F. Hamilton: The Chair regrets
very much to bring this interesting
discussion to a close, but we are
running over our time, and will now
stand adjourned until after lunch.

AFTERNOON SESSION

Harry Treadwell: This afternoon
we will have as our chairman, C. J.
Sandoe. I now turn the afternoon

session over to Mr. Sandoe.

C. J. Sandoe: I am sure you all
realize that it takes a lot of time and
effort to get these papers together,
and I know you will all give them
your earnest attention.

The first paper on the program is
"Coal Saw Development and Its Pos
sibilities in Illinois," presented by
Joseph F. Joy.
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COAL SAW DEVELOPMENT AND ITS

POSSIBILITIES IN ILLINOIS

MINES
By DEWEY 10. JOY

Sullivan Machinery Co., Chicago, III.

The ultimate objective of the
coal operator is to produce coal of
such commercial value that will en

able him to not only meet competi
tion but to conduct a profitable busi
ness as well. The development and
introduction of machines for coal

mine use has served greatly to im
prove mining methods and increase
production. Combined, these factors
have contributed in no small way
toward a reduction in mining costs.

The machinery used at the work
ing face has served to cut the coal,

drill for explosives and load the coal
into mine cars or some other trans

porting conveyance. The only re
maining operation that was not per
formed mechanically was the dis-
lodgement of the coal. This has
always been accomplished by the use
of explosives because it has been con
sidered the only practical and eco
nomical means of breaking down the
coal.

Until recent years little or no
thought was given to the destructive
effects that explosives had on the
quality of the product The economic
distress through which we have
passed since the World war has
brought about a changed condition in
the industry. The consumer is mak
ing more exacting demands on the
producer. Quality now governs the
available markets more decidedly
than ever before and overproduction
has served to beat down the prices of
the smaller less desirable sizes to such
an extent that many mines were
forced into idleness because they

knew of no available means by which
they could improve their situation.
"Mow can 1 reduce my slack output
and obtain a firmer coarse product"
became the cry of the hour. As a
result, the explosive manufacturer
was called upon to furnish a slower
and smoother acting powder that
would have less shattering effect on
the coal. Much experimenting was
done in the mines to determine the

necessary amount of explosive to
properly dislodge a cut of coal and
thus improve the efficiency and cost
of shooting as well as the quality of
the product. Considerable progress
was made and the cooperative spirit
of the powder manufacturers is to be
commended for the time and effort

they contributed to this good cause.
It was this trend, however, that

attracted the attention of Mr. J. I".

Joy about the year 192!) and inspired
him to develop a machine that would
mine and dislodge the coal without
the use of explosives but still prepare
the coal in such manner that it could

be loaded without difficulty.
Through a desire to advance the in
terests of the coal mining industry
this machine, now commonly known
as the "Coal Saw" has been per
fected and the "Sawing System of
Mining" established. This develop
ment has since been acquired and is
now being marketed by the Sullivan
Machinery Company.

The soundness of this new system
as well as the design, construction
and application of the coal sawing
machine has been more firmly estab-
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lished by the fact that a number of
coal operating companies now have
their mines completely equipped with
coal saws and have identified them

selves as producers of Sawed Coal
exclusively. Mines that formerly
operated at little or no profit have
by the use of coal saws, become
highly profitable operations. As a
result, the Coal Saw and the Sawing
System of Mining have become a
matter of paramount importance to
the coal mining industry.

To those yet unfamiliar with the
Sawing System of Mining and the
manner in which sawed coal is pro
duced, it may be somewhat difficult
to visualize the simplicity with which
it can be quickly applied to the aver
age mine. It is not necessary to
deviate from any preferred method
of recovering the coal or change the
layout of the mine. Whether it be
by the room and pillar, long wall or
any modification thereof, this new
machine reduces the mining cycle to
its simplest form. The coal is sawed
and completely dislodged from the
face of the seam in one easy opera
tion. It is then loaded in the usual

manner.

Prepared to meet any specific re
quirements, several types of coal saws
are now available after having been
thoroughly tested under actual oper
ating conditions. The Type (i-A is a
track mounted machine which per
forms all of the sawing operations
while resting on the mine track. It
is capable of sawing horizontal slots
in the coal face to a distance of 18

feet on either side of the track center

line. It also saws a vertical slot in

the coal face from the floor to the

roof at any point from the center line
of track to 12 feet on either side.

These vertical slots may be made to
run parallel with the track and thus
permits sawing a straight rib. The

flexibility of the machine and its ease
of operation permits the turning of
room necks, crosscuts and the mining
of pillar coal without special prepara
tion. It is adapted to use in seams
of coal 3 feet thick and upwards to
as much as 8 feet. It weighs ap
proximately 6 Ms tons and can be ac
commodated by rails weighing 20
pounds to the yard.

The types 51-B and 52-H saws are
of a design somewhat different than
the type C-A. They perform all of
the sawing operations from the mine-
floor. They are transported from
one working place to another by an
independent motor driven truck pro
vided with high and low speeds in
either direction. Upon reaching the
working place the saw is unloaded
and moved to the face by means of
steel ropes and self-winding drums.
When the sawing cycle is completed
the saw is then loaded in the same

manner and moved to the next place.
These machines are adapted to use
in a seam of coal measuring .'1 feet in
thickness and upwards to 5 feet.
They are recommended for use in
wide rooms where the width exceeds

12 feet on either side of the track, on

long wall faces or with conveyors.
The weight is approximately 5 tons,
including the transporting truck.
Kails of Hi pounds per yard or more
is sufficient to sustain this weight for
transporting purposes.

Another type designed as 53-B and
somewhat similar in design and per
formance to the 51-B and 52-B is
recommended for thin seams measur

ing from 24 to 48 inches in thick
ness. This machine saws horizontally
at the bottom of the seam only but
will shear to a height of 48 inches.
Where the coal parts freely from the
roof this saw will provide the thin
seam operator with all the advantages
that the other types will give and at
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considerable less investment. It may
also he used in combination with the

hydraulic breaker pad or explosives
for dislodging the coal where the coal
does not part freely from the roof.

All other previous mentioned types
are capable of sawing both hori
zontal and vertical slots at any point
in the face of the seams for which

they are recommended. The standard
saw slot is 2 inches by (i feet deep,
but the gauge of the cutting teeth
may be set to saw a .'1 inch slot when
desired to meet special conditions.
The number of slots necessary to per
mit dislodging the coal depends upon
the thickness of the seam, the loca
tion and nature of dirt or bone bands

if any, and the general structure and
characteristics of the coal. In each

instance the coal may be dislodged by
the previously mentioned hydraulic
breaker pad, an accessory to the coal
saw. This pad is inserted in the saw
slots and when inflated with oil is

capable of exerting a pressure of
150,000 pounds against the sidewalls
of the slots. This is more than suf

ficient to dislodge the cut of coal as
well as tough bands of slate and
other impurities. The same hydraulic
pump that inflates and deflates the
breaker pad, is also used to operate
the various movements of the coal
saw.

The sawing capacity of either type
coal saw depends upon the conditions
to be met. It is conceded, however,
that the track mounted saw has a
capacity about one-third greater than
either of the floor type machines.

Plate No. l

This is partly accounted for by reason
that a certain amount of time is con

sumed in unloading and loading the
floor type machines upon arriving
and leaving tile working faces.

Sketch No. 1 illustrates the

method of sawing as applied at a
mine operating the Straight Creek
seam in Southeastern Kentucky. The
seam measures approximately 40
inches in thickness including -I inches
of Black Hash next to the roof which

conies down with the coal. Rooms

are driven 40 feet wide and entries

IS feet. The coal parts freely from
the rash and the rash parts freely
from the roof. For this reason it is

necessary to make one horizontal cut
only and it is made at the bottom.
The coal sets down as soon as the

shear cuts are made at the ribs. Two

or 3 additional shear cuts are then

made to properly prepare the coal for
the miner to load. Loading sawed
coal, the men increased their loading
capacity 1.5 tons per day. The aver
age per machine shift is 150 tons or
about the same as was formerly ob
tained from shortwall mining
machines at this mine. Because the

4 inches of rash is not broken up by
explosives and allowed to mix with
the coal the ash content of the 2 inch

Nut and Slack size was reduced 2 per
cent. Six of the 52-B floor type saws
have been operating double shift in
this mine for 18 months. The main

tenance costs including material and
labor for tipping the saw chains, oil,
grease, repair parts and labor has
been 4 cents per ton as compared to

BLACf PA<,H

Sawing System Used in Straight Creek Seam. Southeastern Kentucky.
Sullivan 52-B Floor Type Coal Saw
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8 cents for the former shortwall mill- severe cutting conditions exist at this
ing machines. The raining machines mine.
had been in service 15 years when Sketch No. 2 shows the system of
discontinued and i may add that sawing used at a mine in Southern

Plate No. 2

Sawing Syatera Used in Pocahontas No. 4 Scam, Southern West Virginia, with
Sullivan G-A Track Type Coal Saw, Capacity 220 Tons. 7 Hours

of about every two feet and slides
forward onto the floor. This creates

a very favorable preparation and the
miners state a preference for loading
sawetl coal, even though the loading
rate is 8%c per ton less than for
shot coal. Their loading capacity has
increased 1.14 tons per day and they
are able to obtain more weight on the
cars because they have enough large
lumps to put a lop on the cars. The
type l!-A track mounted saw is used
at this mine and has a capacity of
220 tons per 7 hour shift. This is
about the same as the shortwall
machine and the rate paid the crews
is the same in both cases. Mainte

nance costs have amounted to 1.12c
per ton including material and labor
for tipping the saw chains, oil, grease,

West Virginia operating the Poca
hontas No. I Seam. The coal is of a

woody structure and lacks any pro
nounced fece or fracture cleats. In

this case the bottom cut is made and

both ribs sheared first. The saw

blade is then sumped in at the top of
the seam near the center of the place
and withdrawn, thus providing a slot
into which the breaker pad is in
serted and the full cut of coal dis

lodged. A third shear cut is then
made in the center of the place and
followed by a horizontal cut about
half way up the scam. In making
this last horizontal cut the saw blade

is tilted up slightly toward the hack
of the cut and as the saw proceeds
across the place the upper bench of
coal keeps breaking off at intervals
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Plate No. 3
System of Sawing Pocahontas No. 3 Seam. Type G-A Track Mounted Coal Saw,

190 Tons, 7 Hour Shift
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repair parts and labor. Two saw
chains are required to cut 15 places
per shift.

Sketch No. 8 illustrates the method
used at another mine in the same

field. This is the Pocahontas No. 3

Seam, whereas the other was No. 4.
The sawing cycle is practically the
same. The middle horizontal cut

separates the 10 inches of bone from
the coal at the bottom of the bone

where there is no natural cleavage

plane. The to)) A inches of coal parts
freely from the bone during the load
ing process. The bone is accordingly
gobed by the miner whereas before it
was broken up, by the explosive, and
an average of 1,100 pounds loaded in
each 3',•; ton car and hauled to the

surface where the cleaning plant was
depended upon to lake it out. This
resulted in a very substantial reduc
tion in haulage costs and a reduction

of 2 per cent in the ash content of

the Vi inch slack. The loading rate
is the same for sawed coal as for shot
coal because of the additional labor

of gobing the hone that is now im
posed on the miner. No tonnage rate
has as yet been established for the
saw crew but it is expected that it
might be lc per ton more than the
shortwall machine rate. Tests re

vealed that the degradation which
occurred in a 2 ton truck load of

sawed coal transported over a rough
road for a distance of 15 miles was

25 pounds as compared with 400
pounds for shot coal under the same
circumstances and conditions. This

is a tremendous market advantage

that greatly reduces sales resistance.
Sketch No. A is another example

of a system as applied in a mine
operating the Sewell Seam also in
Southern West Virginia. The type
fi-A saw is used and has an average
of 300 tons per 7 to 8 hour shift.

Plate No. 4

System of Sawing Sewell Seam. Southern

300 Tons

The loading rate is 3c per ton less for
the sawed coal than for shot coal at

this mine. Loaders on the sawed

sections have actually refused to load
shot coal. In about 50 per cent of
the places the cut sets down after the
bottom cut is made and both ribs

sheared. When this occurs the saw-

crew receives 7c per ton. If the cut
does not set down the Breaker Pad

Wcsl Virginia. Type G-A Track Type Saw,

Per Shift

is inserted in the top of the shear
cuts and inflated to move the blocks

of coal sidewise and thus loosen them

from the top and hack of the cut.
In such instances the saw crew is paid
at the rate of 8c per ton. Sometimes
the saw blade is sumped in at the top
and the breaker pud inserted there
to break the coal down as referred

to in Sketch No. 2. The shortwall
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machine rate at this mine is 6%C
per ton or lc per ton less than for
the average rate on the sawed coal.
The coal saw has been operating in
this mine for i) months and it is be

lieved that a lower sawing rate will

be obtained at a later date. Thus far

repair costs for the saw have been
negligible.

Sketch No. 5 covers a mine in

Southeastern Kentucky operating the
Elkhorn No. G Seam. Being a cap-

Plate No. 5

System of Sawing Elkhorn No. 6 Seam,
400 Tons

tive mine slack is no problem but the
saw is used as a means of obtaining

lower cutting costs and the use of
less explosives to dislodge the coal.
The type G-A saw is used to undercut
the coal and shear both ribs. It re

quires an average of 20 minutes to
do this or about % the time required
for the sbortwall machine to make

one cut across the bottom. After the

sawing cycle is completed two holes
are drilled as shown and one stick

of powder used in each hole to dis
lodge the coal. This compares with

Eastern Kentucky. Type G-A Track Saw,

Per Shift

3 holes and 5 sticks of powder for
the regular machine cut coal. In the
narrow 14 foot entires only one hole
is used and one stick of powder to
shoot the place. Ten places have
been sawed with one saw chain at

this mine as compared with 4 places
to a set of mining machine bits. The
miners show a preference for loading
the sawed places hut as yet no dif
ferential has been established in the

loading rates.
Sketch No. G shows another method

of sawing as used at a mine in

Plate No. 6

Sawing and Blasting Pittsburgh No. 8 Scam and Experimented witli in Indiana No. S
Illinois No. 6 Scams

Eastern Ohio operating in the Pitts
burgh No. 8 Seam and also during
special trial tests in Indiana and
Southern Illinois mines. After the

bottom cut is made the saw blade is
elevated G to 12 inches with the point
of the blade tilted downward in a
manner that it will intersect the hot-
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torn slot at the back of the cut. This
gives a snub effect and serves to roll
the coal over when dislodged with ex
plosives. By the addition of shear
cuts at each rib this method serves

exceptionally well for loading ma
chines because it avoids loader delays
caused by tight corners. In the
Southern Illinois mine to which I

have made reference this last men

tioned method was applied where
loading machines were in use. The
result was 30 tons of coal per pound
of powder used for the sawed coal as
compared to 8 tons per pound of
powder for the regular machine cut
coal.

This same method was used in an

Indiana mine where Joy Loading-
Machines were used to load the coal.

The seam is 7 feet thick. Three

holes were about equally spaced
across a 24 foot room and a total of

2,/& sticks of powder used to shoot
the coal. This compared with 5 holes
and !) sticks of powder for the regu
lar machine cut coal.

We have learned that no matter

how lightly the coal is shot or how

small the charge it has a shattering
effect on the coal. The result is
excessive degradation of the product
while being handled and transported
to market. When coal saws are first

installed in a mine it is necessary to
advance the working places into the
solid a distance of 20 to 30 feet

without the use of any explosive be
fore powder stains and shattered coal
disappears.

While our experience in sawing
coal to be loaded mechanically has
been brief we are at present of the
opinion that to obtain the most satis
factory results some combination of
sawing and shooting will be neces
sary. We believe Air Shooting will
serve this purpose remarkably well
because it does not shatter the coal

and will therefore permit the highly
mechanized mine operator to reap the
full benefits from coal saws that are

being derived at the hand or conveyor
loading operations.

Sketch Xo. 7 shows the method of

sawing adopted at a mine operating in
the 5th vein central Illinois field. The

coal is dislodged by the Hydraulic

Plate No. 7

System of Sawing Illinois 5th Vein, Central Illinois, Type G-A Track Saw,
150 Tons, 7 Hour Shift

Breaker Pad and loaded by hand.
What has been said of the shatter

ing effects of explosives on the coal
is equally true with respect to the

roof. Sketch Xo. 8 illustrates a con

dition in a mine operating the Pitts
burgh Seam in Western Pennsylvania.
This coal company abandoned a large
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Plate No. 8

System of Sawing Pittsburgh No. 8 Seam. Western Pennsylvania, Type 6-A Track Saw.
17S Tons. 7 Hour Shift

acreage of coal 15 years ago because
of the expense of handling a heavy
Draw Slate which usually came down
when the coal was shot. This slate

ranges from 36 to 72 inches thick
and when mixed with the coal it was

a difficult task to clean. A type 6-A
coal saw has now been operating in
this mine since last August and by
the method shown the Draw Slate has

been held in place and the mine
operated every working day since.
You will notice the thin band of bone

and the 6 to 8 inches of top coal are
left up to help support the slate and
keep the air from causing it to slack.
Up to the time of this writing not a
single place has been lost since the
coal saw was placed in service. Bard
sulphur halls are very frequent in
the coal. It is seldom that a hori

zontal or vertical cut is made that the

saw does not pass through one or
more of these sulphurs. Two places
and sometimes three are cut with a

saw chain as compared to 2 sets of
bits per place with the mining
machines formerly used. The average
for the saw at the present time is
about 175 tons per 7 hour shift. The
loading rate is 4c per ton less for the

sawed coal and the rate paid the saw-
crew is lc per ton less than the rate
for machine cut coal at tin's mine.
The mine furnishes railroad fuel and
crushes the lumps to minus 4 inches.
The only object in using the saw was
to improve the roof condition.

There are many other subjects per
taining to coal saws and their appli
cation to different conditions which
1 believe this audience might he in
terested in. However, lack of time
will not permit dwelling on them in
detail. The principal advantage that
will apply most generally is the in
creased realization that may be ob
tained from increasing the percentage
of prepared sizes and improving the
firmness and quality of the product
to reduce sales resistance. In case of

the high volatile coal seams 114 to
2 inch slack is generally reduced to
lml f what it formerly was and in the
low volatile seams the li inch slack

is reduced by about lo to 14. Usually
the realization increases lc per ton
on total output for each percent of
reduction in slack.

The results obtained from the use

of Coal Saws in other fields convinces

us that these machines are destined
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to play an important part in the
future mining of Illinois coal. We
realize, however, that those operators
mining the thick seams in this field
and especially those operating the
highly mechanized mines, desire a
deeper cut of coal than our standard
coal saw will permit making. There
are no mechanical difficulties to

hinder the production of such a
machine. Therefore, its development
and introduction can be realized

when there is an indication of suffi

cient interest in the equipment to
justify the expense of doing so.

C. J. Sandoe: Those of you here
who were in Cincinnati saw the

machine. But if there are any ques

tions you would like to ask, I am sure

Mr. Joy will be glad to answer them.
Harry Treadwcll: The present

type of machine is more or less rigid
and swings away from the track, i

am wondering if Mr. Joy's company

is figuring on building a more flexible
machine.

Joseph F. Joy: 1 think I am stat
ing the policy of the Sullivan Ma
chinery Company when 1 say that we
are contemplating the building of the
type of machine you speak of.

C. J. Sandoe: If there is no more

discussion, the next paper will be
presented by Mr. Fred Miller on "Use
of Air in Breaking Down Coal."

AIR-MINING — THE USE OF AIR FOR BREAKING

DOWN COAL
By FRED A. MILLER

Franklin County Coal Co., Merrill, 111.

The Process Defined

The compounding of the two
words, common to the glossary of
mining terms—coins a phrase which
is truly descriptive of this new de
velopment in the science of face prep
aration—that phrase is "Air-Mining."

Air-Mining cannot be classed in
the category of explosives, yet it is
used for the same purpose. Basi
cally, the process depends upon the
sudden release of a large volume of
compressed air from a relative
small container previously tamped in
the drill bole. Pressure and volume

are definitely controlled and are used
only in sufficient amounts to break
the coal down in a pile loose enough
to be consistent with good practice.

How It Acts

The sudden release of air in the

drill boh: produces a shock much less
severe than that which accompanies

the detonation of an explosive charge.
The first impulse of the expanding
air is wedge-like or lever-like in
action and the continued expansion
literally pushes the coal away from
the face. It is therefore void of the

disruptive and shattering effects on a
friable product such as coal.

The History of Air-Mining
Air-Mining was developed and first

applied at the Royalton mine of the
Franklin County Coal Company, Inc.
It has been in production there for
the past three years. At the present
time 80 per cent of the mechanical
tonnage or -10 per cent of the total
mine production is Air-Mined coal.

The Equipment

The equipment as now used at this
property consists principally of two
parts: one, a mobile compressor
capable of building and maintaining
a pressure of 12,000 pounds per
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Square inch, and two, a container or and i.s determined by trial and error.
air bottle for storing the required
amount of air in the drill hole.

Air-bottles may vary in size and
method of air release, but must have
sufficient volume and should have a

discharge opening large enough to
empty the bottle as quickly as pos
sible. These two features are of

paramount importance in bottle de
sign.

Those used at Koyalton are renew
able disc type with a volume of ap
proximately 400 cubic inches. They
are made of 5 inch steel tubing closed
at one end and are 4 '.;.• inch I. D.

with 2% inch discharge opening and
vary in length from 12 to 38 inches.
The volume of course varies with the

length and this varies with the depth
of the undercut and the amount of

work to be done by any one hole.
Tint discharge opening is offset in the
bottle head to allow the entrance of

air through a hi inch copper tubing.
The disc is held in place against a

sharp seal ring by a clamp nut
screwed into the bottle head. The

(damp nut also acts as the discharge
opening and is directed away from
the face toward the mouth of the

drill hole. The reaction of air when

released forces the bottle against the
solid face and thereby avoids the
hazard of flying. Pressure is con
trolled in this type of bottle by using
thicker or thinner discs as conditions

may warrant. We use discs of 12
and 13 gauge metal. These shear at
about (>,500 and 5,500 pounds per
square inch respectively.

Method of Application

The addition of an Air-Mining unit
does not change the cycle of face
operation. Places are undercut and
drilled in the regular manner. The
number of holes and their location in

the face depends upon conditions and
the type of loading equipment used,

It is our practice to use 3 bottom and
3 top holes in places 28 to 30 feet
wide and 2 bottom and 2 top holes
in entries and narrow places 12 to 14
feet wide. Empty bottles are placed
in the holes and tamped, leaving a
short length of copper tubing pro
truding from the hole for connection
to the compressor air line. After all
holes in the place are ready, the com
pressor moves in and stops about 70
feet from the face. The air line is

connected to the bottle tubing and
the compressor started. Air is forced
into the bottle until the disc is rup
tured and the compressed air released.
This operation generally requires 2',£>
minutes. The compressor i.s stopped
—the operator goes to the face, con
nects to another bottle and carries

the discharged one back to the com
pressor. This cycle i.s repeated until
all hottles are discharged and the
place is ready for the loader. The
second man of the crew, who also acts
as trip rider and general helper,
inserts a new disc in the discharged
bottle and makes it ready for use
again. The Air-Miner and its crew
then moves to the next place, and the
operation i.s repeated.

In our mining practice two com
pressor shifts keep four mechanical
loading units supplied with coal. The
day shift operation is continuous and
Serves two loading units located on
opposite' sides of a panel entry. At
night the same compressor operated
by another crew, makes coal for the
other two units in different terri

tories.

Advantages and Disadvantages
Our experience in the development

and application of Air-Mining has re
vealed several noteworthy features
which we consider advantageous to

the convenient operation of a coal
mine. These are probably best cited

When hnuiiiii. please consult the Advertising Section.



58 P R 0 C E E I) I N (! S 0 E T H E

by discussing the relative merits as
compared to other processes used for
the same purpose. Since our experi
ence is limited to explosive and Air-
Mining methods, the comparative
advantages and disadvantages are
likewise drawn between these two.

The disadvantages of the process are
cited first.

Disadvantages

1. To begin with a capital invest

ment is required for equipment which
in all probability is greater than the
investment tied up in explosives at
any one time. Note—To the best of
my knowledge no definite price has
been placed on equipment at the time
of this writing.

2. Drilling may become more
complicated because the holes are
larger than those required for pow
der. The selection of more powerful
drilling equipment overcame this dif
ficulty in our case.

3. The addition of an Air-Mining
unit adds another piece of mechanical
equipment to the mine and conse
quently means more work for the in
spection and maintenance staff.

4. The compressor naturally puts
another load on the power system.
The demand may vary from 30 to 00
K. W. depending upon the pressure
and speed at which it is developed.

5. Upon installation this addi
tional equipment is apt to congest the
haulage system somewhat, although
this feature is not serious, it is in-

FIRST TEST

Powder- Air-
Sizes Mined Mined

Refuse 6.40% 6.10%
0" Lump 11.55% 28.00%
0x3 Furnace .. 18.30% 17.85%
3x2 No. 1 N. _. 10.85% 8.65%
2" Scgs. 52.00% 38.80%

Total 100.00% 100.00%

convenient until the personnel be
comes accustomed to the schedule of

movements.

And now for the advantages of the
process.

Advantages
1. One of the most important

features of Air-Mining is Safety. In
addition to eliminating the hazards
and evils associated with the storing,

handling and use of explosives, it is
important to note that loose coal
hanging to the face and ribs of an
Air-Mined place is almost entirely
eliminated. The danger of loose coal
falling on machine men, drillers and
other face employees is reduced to a
minimum. The equipment is never
in a charged or dangerous state
when handled. It is inert until the

compression period is started. There
is no receiver on the compressor—
the bottle tamped in the drill hole
acts as the receiver. The air lines

are of copper tubing or high grade
alloy steel—should one of them burst
under pressure the volume of air re
leased is too small to be of any con
sequence. The operator and helper
are protected from flying coal by
shields erected at their respective
stations.

2. The mild action of compressed
air, as compared to explosives, gives
utmost consideration to tender roof

conditions. We have made no tests

with precision instruments to deter
mine the difference in roof shock, yet

SECOND TEST

Sizes
Powder-
Mined

Air-
Mined

6" Lump 14.60%. 24.00%>
6x3 Furnace .. 18.25%) 21.50%
3x2 No. 1 11.45% 8.65%.
2x1% No. 2 ... 7.75%) 9.40%
l%x% No. 3 . 9.80% 10.35%
%x5/16 No. 4 15.75%. 8.60%
5/16x0 No. 5 _ 22.40% 17.50%

Total 100.00% 100.00%
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it is significant to note that Air-Min
ing methods reduced roof falls sub
stantially as compared to powder-
mining methods in the same terri
tory.

."}. Air-.Mining- produces a greater
percentage of large size coal at the
expense of the finer sizes. The pre
ceding table shows results of specific
screen tests and are indicative of the

range of sizes which can he obtained

by use of the process:
To those of us interested in in

creased realization by the production
of more big coal, this feature is at
tractive.

4. Air-Mined coal is firm and

subject to less degradation on
handling. First, because it is dis
lodged in a much more gentle manner
at the face and second because it is

hot filled with minute powder cracks
which cause breakage and rapid
weathering. Those of you who handle
customer complaints will appreciate
the fact that Air-Mined coal stores

better and is therefore more desirable

in domestic sizes.

5. In Air-Mining the tamping con
sists of moist drill cuttings; there is
no ash bearing material added to the
coal pile as in the case of powder-
mining where incombustible stem
ming is recommended.

6. Air-Mining is accomplished on
the working shift and where state
mining laws prohibit the firing of
shots on shift, this feature is espe
cially attractive. It makes possible the
advancement of a working face more

than one fall per shift, which, under
Illinois law, is impossible with explo
sives.

7. Air-Mining allows a mechanical

loading unit to be confined in fewer
working places. While this feature
is dependent on conditions, it does
offer possible savings in material by
better concentration.

8. As a general rule there is less
digging for the loader to do in an
Air-Mined place than in a powder-
mined place. In our attempt to ob
tain the best grade of coal possible
with permissible powder, we have
experienced difficulty in loading be
cause the coal has a tendency to
merely drop-down in the space for
merly occupied by the Kerf. This coal
is thoroughly and completely shat
tered, yet it remains in a more or less
standing condition and is sometimes
hard to load.

9. Air-Mining is not a labor sav
ing process. The greater part of the
money ordinarily spent for explosives
is spent on labor. This fact has a
favorable hearing on the attitude of
the men and the introduction of Air-

Mining equipment is viewed with
much less disfavor than the introduc

tion of some other mechanical equip
ment

10. Air-Mining is economical. We
realize the impossibility of comparing
costs on anything unless we talk of
the same items and all sets of figures
are reduced to a common basis. The

charges which constitute our operat
ing costs for the same work under
both methods are composed of the
items shown on the following page.

Total Operating Cost
Under Operating Labor, drilling in

both cases is the same.

Shotfiring labor and labor required
for delivering powder is chargeable
only to powder-mining, while com
pressor labor is an item of air-min
ing only.

Operating Supplies in the case of
powder-mining consists of powder,
caps, fuse, drill bits and sundry items
such as tamping bags and tools. In
air-mining this same charge covers
discs, tubing, drill bits and similar
sundry items.
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ITEMS

Operating Labor—
Drill Labor
Shotfiring
Handling Powder ..
Compressor Labor .

Operating Supplies—
Blasting Supplies _.
Air-Miner Supplies

Repair Labor—
Drills
Compressor
Potties

Repair Supplies—
Drills
Compressor
Bottles

Repair Labor and Repair Supplies
to drills cover the same items under
both processes, while Repair Labor
and Repair Supplies to compressor
and bottles are items of air-mining.

No mention is made of the cost of

investment since this may be handled
in a number of different manners.

The cost of power is likewise omit
ted since our costs include all power
under a separate schedule.

So, without attempting to assign a
dollar and cent value to any of the
advantages or disadvantages of either
method hut pitting only like charges
against like charges, the economy of
air-mining is evidenced by the fact
that our air-mining operating costs
arc not only comparable to our
powder-mining costs but in recent in
stances we have even bettered them.

When we consider that these costs

and conclusions are compiled from
operating data obtained by use of the
first two compressor units ever built
for this service and knowing that air-
mining costs are largely dependent on
compressor performance, we have
good reason to believe that improved
compressor design and construction,
together with natural improvements
in process application, can and will

POWDER-
MINING

AIR-
MINING

X

X
X

X

X

X

X

X

X

X
X
X

X

X
X

substantially reduce these costs in
future operations.

C. J. Sandoe: I am going to ask
Mr. Skinner of Standard Coal Com

pany of Wheatland, Indiana, to give
us some of his views on air shooting.

S. E. Skinner: The only thing I
can tell you on air shooting is just
what I have observed at our own

property. We have one air shooting
unit at our plant. Mr. Miller uses
a larger shell at his plant than we
use.

We have found air shooting to be a
very satisfactory method in dislodg
ing coal. We have a (i foot under

cut in 8 or !• foot coal, and the only
difficulty we have run into is keep
ing our track up to the coal face, and
we are attempting to overcome that
by cutting our coal with a caterpillar
type cutting machine.

There is only one suggestion I
would want to make to the manufac
turer of the air machine, and that is
to make it easier to move from place
to place.

C. J. Sandoe: If there is no more

discussion on Mr. Miller's paper we
will proceed to the third paper of
the afternoon "Versatility of Per
missible Explosives," by R. Y. Col-
clesser.
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VERSATILITY OF PERMISSIBLE EXPLOSIVES
By K. Y. COLCLESSER

Technical Representative, E. I. du Pont de Nemours & Co.

As applying to permissible explo
sives, we would define versatility as
the faculty of providing a safe force
for the dislodgment of coal under
the many conditions which occur in
coal mining. This is indeed a wide
and varied field when it is considered

under just what conditions permis-
sibles have been asked to break the
coal in a manner such that it can be

loaded.

In some instances, we find the
coal is neither undercut nor sheared
and the permissibles are used to blow
the coal out of the solid. In other

cases the coal is undercut. Some

operations both undercut and shear.
In still others the coal is top cut.

In order to fit in with the cycle
of operations at the different mines,
we find many different arrangements
are made in the dialling and shoot
ing: (1) The Coal may be drilled
and shot by each individual loader;
(2) the Coal may be drilled by the
loader and shot by a shot firer who
comes to the working face either on
the shift or at night after the miner
leaves his working place; (3) the
coal may be drilled and shot by the
Company men and the coal loaded by
the miner; (4) the coal may be
drilled and shot by the Company and
loaded with some mechanical device.

In addition to all of the above, we

have the seams of coal with their

various heights, textures and per
centages and kinds of impurities.
They might even be further classi
fied as to dry and wet work.

The explosive manufacturer in
order to make the permissible really
versatile in the true sense of the
word to comply with these conditions

has found in the first place that the
explosives must be supplied in such
a form that it can be placed in the
bore hole to the best advantage. In
other words, in each seam of Coal
there is a certain length of explosive
in the bore hole which is the most

efficient. This can be adjusted by
the different diameters of Cartridge.
As commonly used, the diameter of
permissible explosives varies from
1 Is" to 1 94". Where the coal is
drilled by hand, this Cartridge di
ameter is somewhat determined by
the ease with which drilling can be
done. In hand drilling a piece of
coal, extra labor is involved in a
large diameter hole and more im
purities are encountered in the drill
ing. Often in hand drilling the exe
cution of the explosive may be some
what impaired in order to cut down
on the labor of drilling. Hence the
necessity for the different diameters
and the explosive content must be
such that the permissible is satisfac
torily sensitive in the small as well
as the large diameter Cartridge.

Next there is the question of den
sity; in other words, the Cartridge
Count of the explosive per 50 pounds
of explosive. To fit in with the dif
ferent seams of coal with maximum

efficiency it has been found neces
sary to vary the density of the per
missible. Different cutting methods
may require the consideration of den
sity. Finally, actual results would
indicate that, other conditions being
the same, mechanical loading would
require a different density of per
missible when mechanical loading dis
places hand loading. At the present
time we are furnishing ammonia
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nitrate permissibiles which range in
density from 100 Cartridges I%x6
to the 50 pounds to 180 Cartridges
1 % x 6 to the 50 pounds. As origi
nally made the permissiblcs were
nitroglycerine types and the flame-
was quenched by the addition of
either free water or salts containing
a high percentage of water of crystal
lization. These were not very satis
factory in execution and the ammonia
nitrate type has displaced them almost
entirely. However, the ammonia
nitrate type of permissible has its
limitations for it is susceptible to
moisture in the bore hole. A per
missible list composed entirely of
ammonia nitrate permissiblcs, is
not, therefore, what could be
called versatile. For conditions of

excess moisture we have the gelatin
type permissiblcs. These are water
resisting and do not lose their
strength or their permissible qualities
when placed in contact with water.
In addition these gelatin permissibles
arc stronger per unit of volume than
the ammonia permissiblcs. They are
well adapted to rock work en
countered in coal mines. With them

we have an efficient agent for shoot
ing rock in a dusty or gassy mine.

Permissible explosives give off less
smoke than any other type of coal
mine explosive. This property is es
pecially important where miners re
turn to the face and load coal after
shots fired on the shift. It is this
high rating in fumes which causes
many mines to use permissible which
would ordinarily use black blasting
powder. In order that a selection of
permissibles may be made on the
basis of fumes produced, the U. S.
Bureau gives the ratings of A, B or C
on all permissibles listed by the
Bureau. Another factor which has
contributed to the versatility of per
missibles is the different detonating

speeds. The proper detonating speed
of permissible for a seam of coal is
determined by trial. It is a fallacy
to say that every coal seam is neces
sarily worked to the best advantage
by tbe permissible having the lowest
detonating speed in the Bureau of
Mines list. At the present time, we
are furnishing permissibles varying
in detonating speed from 5i>40 feet
per second to 14,970 feet per second.

Regarding the firing of permis
sible, it may be fired with either an
electric blasting cap or cap and fuse.
Neither method requires much equip
ment. In connection with electric

firing at the present time, electric
blasting caps are being furnished with
shunt or short circuited wires to
eliminate hazard from stray current
in the mine. Tbe electric firing of
permissible explosives may be taken
advantage of where a number of
shots are to be fired at one instant

in order to get best efficiency on
certain types of work.

As to storage in the mine, the per
missible affords a form of energy
which may be stored in a very small
quantity in each working place or
may be stored in one central maga
zine. It may be carried in a knap
sack by the shooter to the working
face without interfering with trans
portation of coal or mechanical
equipment.

In considering the versatility of
permissible a very important item is
the cost per ton of coal shot with
permissible. The present permissible
explosives have proven to be a very
economical agent for the purpose of
shooting coal. In addition the in
vestment incurred is only proportion
al to the amount of energy necessary
to shoot the coal in the mine for a
comparatively short time.

It was the property of safety in a
dusty or gassy mine which originally
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gave it the name of permissible ex
plosive and in all modifications to
meet varied conditions, the permis
sible feature is not violated, lOach

permissible is furnished of such
(piality that when loaded in the bore
hole at the mine it will detonate in

such a manner as to make it safe for

use in a gassy or dusty mine.
In this paper I have endeavored to

being to your attention some of the
characteristics which make permis
sible explosives a versatile force in
the shooting of coal under the con
ditions as they are encountered in
coal mining. The modern mine has
shown great progress in the methods

employed in mining coal and the per
missible explosive has been developed
and improved to keep in step with
these changes.

C. J. Sandoe: Is there any discus
sion on Mr. Colclesser's paper? If
not, we will finish our program at
this session, as we have decided to
continue this meeting and have every
thing over with this afternoon, as you
know we will be unable to make the

trip through the penitentiary at
Chester and have plenty of time. So
we will now have the presentation by
Prof. I). R. Mitchell, University of
Illinois, on curriculum of the Uni
versity Mining School.

MINING ENGINEERING AND EDUCATIONAL

PROBLEMS PERTAINING THERETO
— A CATECHISM

By D. R. MITCHELL
Assistant Professor of Mining and Metallurgical Engineering,

University of Illinois, Urbana, 111.

What is Mining Engineering? Min
ing Engineering may be defined as
that part of the engineering profes
sion dealing with the application of
scientific and technical knowledge to
the problems of discovery, exploita
tion, design, development and opera
tion of coal, oil, metallic and non-
metallic mineral deposits. A well-
qualified mining engineer must have
abilities and training, not only in
mining, but in many sciences and
other branches of engineering. He
must sometimes be a manager, as
well, able to conduct complex and
exacting business and banking opera
tions.

Have the duties of a Mining Engi
neer always been broad? Yes. Agri-
cola writing in his famous book "De
Re Metallica" published in Latin in

loot! gives his opinion of "what a
miner should know," the term miner
being used in the sense mining engi
neering is used today. His remarks
are briefed as follows:

Geology; "that he may know what
mountain, what valley—can be pro
spected most profitably." Chemistry
and mineralogy; "that he must be
familiar with the many varied species
o f earths — metals — compounds."
Mining; "he must have a complete
knowledge of making all underground
works." Metallurgy; "Lastly, there
are the various systems of assaying
and of preparing substances for
smelting." General Sciences; "there
are many arts and sciences of which
the miner should not be ignorant.

First, philosophy, that he may discern
the origin, cause and nature of sub-
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Assaying Ores for Gold and Silver

terranean things. Second, medicine,
that he may be able to look after
the health of his diggers. Third,
astronomy, that he may judge the di
rection of the veins. Fourth, sun-ey
ing, that he may be able to estimate
how deep a shaft should be sunk.
Fifth, arithmetical science—that he
may calculate the cost in the working
of the mine. Sixthly, architecture,
that he himself may construct the
various machines and timber work

required underground. Next, he must
have a knowledge of drawing. Lastly,
there is the law . . ."

Have the duties of a Mining Engi
neer changed materially during the
past 30 years? Fundamentally, no.
Years ago it was expected that the
mining engineer would do all the
engineering work involved in the
operation of a small property,

whether it was civil, mechanical, elec
trical, or chemical and manage the
business affairs. With the growth of
large corporations many branches of
engineering are used and there is an
increasing tendency toward specializa
tion in various fields of mineral pro
duction, preparation, marketing and
utilization.

What Relation does the Mining

Engineer have to the other engineer

ing professions involved in mineral

production? In general the use of
engineering talent for mineral pro
duction can be classed as follows:

The Civil Engineer—for construc
tion purposes.

The Mechanical Engineer—for
better machinery.

The Electrical Engineer—for ef

ficient use of electrical power.
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Class Work in Mine Surveying

The Mining Engineer—to learn
and operate the business.

That the mining engineer has been
successful in the general field of the
business of production of minerals
whether it be metallic ores, non-
metals, coal, petroleum or natural gas-

is apparent by the fact that so many
of the managers, superintendents and
higher executives of mining com
panies are graduate mining engineers.

Are there opportunities for special

ization in mining engineering?

Probably more opportunities than
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in any other profession, including
medicine. The general practitioner
is being- replaced by various special
ists although the mining engineer who
specializes in management must be
and is particularly adapted by train
ing to correlate and utilize the find
ings of specialists in various depart
ments of his organization. However,
the engineer who is particularly
interested in some special technology
has plenty of opportunity to special
ize. Geophysical prospecting, ventila
tion, haulage, mining methods,
mechanical and electrical applica
tions, coal preparation and ore dress
ing, safety, and economics are all
inviting fields.

Is there any pronounced charac

teristic of the field of minerals as

compared with other commodities?
Yes. Tryon1 states that: "There are
four distinguishing facts about min
erals—localized occurrence, uncer
tainties of discovery, tendency to in
creasing cost and to a lesser degree
accumulation of stocks—that cut

across all problems involving the
minerals. They cut across national
defense, labor relations, tariffs, taxa
tion, price movements, laws of prop
erty rights, production control, valu
ation and management of the public
domain. Suffice it that wise decision

on any one of these questions re
quires a peculiar type of training to
understand and evaluate. It involves

a knowledge of the resources and

puts a premium on mining engineer

ing, geology and mineral economics."

"That is why, no doubt, the profes
sional economist has passed the field
of mineral economics by and why

most of that which has been done

comes from the technicians."

"We who work in the world of

minerals are continually impressed

•F. G. Tryon, Mineral Ec. pp. in and 26.

with the individuality of its problems.
It is a world where strong cross-cur
rents are always flowing and he that
fails to reckon with them may go
far astray."

What opportunity has the mining

engineer for foreign work? The cur
rent issue (1934) of the annual Di
rectory of the American Institute of
Mining and Metallurgical Engineers
shows that members resided in 73

countries other than the United

States. The editor of Mining and
Metallurgy, in discussing this, points
out the following: "It-is true that l(i
of the 73 countries are represented
by a single member, but it is also
true that 20 of them each has 20 or

more resident members. This figure
exceeds the corresponding number of
countries that are thus represented in
the membership of any of the other
Founder Societies despite the fact
that each of the three has a member

ship from two to three limes that of
the A. I. M. E. The following per
centages show the proportion of the
total membership of the four So
cieties that lives outside the United

States: Mechanical Engineers, 5;
Civil Engineers, 6; Electrical Engi
neers, 13; Mining Engineers, 30."

"With respect to the Mining Engi
neers, the preponderant number of
the foreign residents are American
citizens sojourning abroad in the
practice of their profession, though
the number of nationals of other

countries is by no means negligible.
The significance of these data is
clear: Mining and metallurgical oper
ations throughout the world are con
ducted primarily by American engi
neers, with British engineers (includ
ing those from the Dominions) con
stituting the only other group of
importance. At that, they are not a
particularly close second. Fortunately,
and to the credit of the profession,
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nationality is allowed to cut little ten million dollars of primary mineral
figure when it comes to the engineer- products in the same state, follow:
ing side of the exploitation of min- North and South Dakota 70.0
erals." Colorado 10.8

What effect has the depression had New Mexico 18.1
on employment? At Illinois we have Washington 1(1.5
had practically no unemployment of Idaho 14.8
mining engineering graduates. Inso- Missouri 12.0
far as we know all of our alumni are Michigan 9.5
working except this year's graduating Montana and Wyoming 9.1
class who, we believe, will all he Nevada 8.0
placed during the summer months. Wisconsin 7.1
The mining engineer has probably Minnesota 5.8
weathered the depression better than Arizona 3.2
other professional groups. California and Oregon 3.0

What type of work do the grad- Pennsylvania 2.1
uates at Illinois usually follow? Km- Wust Virginia, Kentucky, Vir-
ployment by manufacturers of mining Sinia' Alabama, Georgia and
machinery and in other mine service North Carolina 2.0
industries, in metal mines, non-metal- Illinois> Indiana, Iowa, Kansas _ 0.5
lie mines, oil and gas production, and New Yo,k and New Jersey °-5
a few with coal producing companies. Students in metallurgy proper,

r, r .i • . , ceramics, coal-processing, oil refining,
Uo most ot the mining graduates . . . ., ,

, ,„. c „ ., . . , mining, quarrying, oil and gas pro-
at Illinois follow the profession of , ,. . , . . ......

.... . , duction are included in this tabula-mining engineering? Approximately ,.
95% of our graduates are engaged . ' , , .
.,, ,. ,, . , ... »• there a need for mining engi-

either directly in mineral production . ., ... - „.,
, , ,,-,,. , ncers in the coal industry: 1 here

or some closely allied line such as , , , . ,. „
_.., . . , . „ appears to be a need but practically
with mining machinery manufac- , 3 «, , , . .
, no demand. Metal mining companies

allow from 4 to G per cent of their
How does that compare with other total oxpcn(litures for engineering de-

engineering professions? Reliable sjRn> supervision and research. The
estimates for some of the more popu- building industries commonly use
lar engineering courses show that about 5 per cent and in some cases
from 20-50% of the graduates follow as hiRh as 10 per cent Thc coal
their profession. industry is a highly technical industry

What is the relation of number of that involves the expenditure of large
students in mining schools to the an- sums of money and it appears to
nual value of mineral products in thc many of us that every dollar of this
various states? Dean Steidle of expenditure should be regulated and
Pennsylvania State College analyzed controlled by engineers, whether it be
this situation in 192!) and reached the for production, preparation or re-
conclusion that in some sections of search. It is true that thc anthracite
the United States there was a striking producers and certain eastern opera-
lack of technical students in process tors are spending probably as much
of being trained for mineral industry for engineering services as the metal
positions. His figures giving the mining companies but bituminous
number of students enrolled per each operators in general are spending less
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Laboratory Instruction In Mine Lighting and Mine Safety

than 1 per cent and some spend
practically nothing for engineering.

One important oil company that
operates in the Mid-Continent field
and for which 1 have the information,

is spending a little more than <i per
cent of its annual gross expenditure
on engineering.

Is the field of mining engineering
ovcrsupplied? It appears not. Mr.
Howard N. Eavenson, a prominent
consulting coal mining engineer and
President of tile A. I. M. E. is quoted,
on the editorial pages of the May,
1984, issue of Mining and Metal
lurgy: "During the past five years,
and in some respects for longer than
that, only one great industry has suf
fered more from the depression than
mining. Only the farms have had
greater losses and have given less re
turn than the mines. This condition

has no', been an attractive one for our

young men and consequently the
number of students taking mining
courses has decreased. The mining
students of today are the mining
engineers of the future, and the
present situation is not a reassuring
one for the older men in the profes
sion, many of whom have heen
through a number of depressions and
who forsee, in the not far future, a
dearth of trained men capable of fill
ing executive positions in the in
dustry." "The Institute wants to
lcecp those who are now taking min
ing courses in the industry and to at
tract more men of high calibre to
our colleges and universities."

How does enrollment in mining
courses at the present time compare

with previous years? There has been

very little change at Illinois during
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the last five years. In fact, at Illi
nois, the enrollment is slightly higher
than it was in 1930 but is only half
what it was 10 years ago. We have
practically no one taking coal mining.
Our students apparently feel that
there are more opportunities in fields
other than coal.

I'rofessor Plank of Lafayette Col
lege at Kaston, Pennsylvania, has

made a careful study of the trends in
enrollment in Mineral Technology
courses and expresses the opinion
that by 1937 there will be a marked
dearth of competent and adequately
trained professional engineers, par
ticularly mining engineers. The fol
lowing table gives the enrollment in
the -10 institutions offering mineral
technology courses.

Enrollment in Mineral Technology Courses

Mining
Metallurgy
Petroleum and Natural Gas
Ceramics
Geology
Fuel Technology
Not Differentiated

What is the occupation of the

fathers of the boys taking mining?

For the year 1933-34, 24 students
were registered in mining engineer
ing at Illinois who listed their father's
occupation as follows:

Father's Occupation No.

Metallurgical Engineering 1
Mechanical Engineering - 1
Editors 2

Real Estate 1

Clerk - 1

Cashier 1

Merchant 2

Doctor 1

Skilled labor - 2

It. It. Engineer 1

Barber - 2

1921-22 1932-33 1933-3-1
3,25(1 1,393 1,161

239 1,288 937
•> 72(1 681

156 522 629

17 387 438

67 70
60 79

3,670 -1,443 :).:>[•:•

Office Manager 1

Farmer •'

Laborer 1

Mine official 2

Miner 1

Total ---24

It is apparent that boys with a
mining background are not interested
in mining engineering as a profession.

What type of work do boys from
mining families take at college? One
hundred one boys were registered this
year at Illinois who gave as their
fathers' occupation either miner,
mine official, executive or owner.
They were distributed in the various
colleges in the University as follows:

Mine Officials, Executives or Owners, 28; Miners, 73; Total, 101
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Senior Mining Engineering Students on Inspection Trip to Fluorspar Mine,
Hardin County, Illinois

Is mining engineering passing? If
we take the biologist's principle that
the more specialized forms of life
tend to disappear while the general
types endure, then the mining engi
neer with his broad training should
be particularly fitted to adapt himself
to changes. Fundamentals endure
while freak educational policies usual
ly have a short life. At Illinois, we
believe that we are on the right track
by stressing the fundamentals with a
minimum of specialization. The place
for specialization is in industry or in
graduate work.

What is the biggest problem of the
undergraduate student at Illinois?

That of finding summer employment
is probably the greatest. It is very
important that students have summer
employment in or around the mines if
possible. Some companies co-operate
in this matter and are of real service
to the student. It is the only chance
for the student to get acquainted with
actual mining operations. Most of
our boys must go outside the state in

order to get the experience we so
much desire them to have and which

they are eager to obtain. A number
of our students are working their
way through school and the money
they can earn at labor or other jobs
is usually sufficient to pay their fees
and by working for their room and
hoard they arc thus assured of an
other year on the campus.

Most of the summer jobs are in
other states and in some instances the

hoys have had to go considerable dis
tances to get jobs. We have sent
boys to Arizona, Oregon, Oklahoma
and even to mines in Canada. In

liKIO one company in Oklahoma took
four hoys.

During the last three years it has
been increasingly hard for students
to find summer jobs. Wc were
heartened this summer by a letter
from one of the fluorspar companies
in southern Illinois stating that they
could put two boys to work under
ground.
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A Class in Coal Preparation

I don't believe that any of our

students have worked in or around

the coal mines in Illinois during the
summer months in recent years.

There are two coal companies in the

Pittsburgh district of Pennsylvania
who often take a likely young man
and plan on working him into their

organization on graduation.

What .arc the chances for employ

ment after graduation? We believe

they are better than in most profes
sions. All our graduates have jobs
insofar as we know.

In the field of coal mining, we have

had three inquiries for men during
the past year with no one to recom
mend. The year before, I recall at
least one request for a man with a
coal mining company for which we
had no one available.

What is the nature of the present

day mining curriculum at Illinois?

Mining education at the present time
presents something of a paradox. It
is general and fundamental yet at
the same time increasingly leaning
towards specialization. However,
specialization is obtained by using
electives in an orderly manner with
out disturbing the comprehensive,
fundamental training desirable in the
sciences and electrical and mechanical

engineering. In fact the student
electing the coal option in mining
engineering can still specialize fur
ther in either electrical or mechanical

engineering using the electives avail
able in the curriculum. One of our

recent graduates, who is making good
in a big way with one of the large
eastern coal operators, had nearly
enough credits to get a degree in
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electrical engineering in addition to
his mining engineering degree. Four
options are available at Illinois in
mining engineering—coal mining, ore
mining, mine administration and min
ing geology.

In addition, a full curriculum ill
metallurgical engineering was estab
lished during the past year and is
now in operation.

What Fields of Work are open for

the Coal Mining Engineer? Grad
uates may enter the employ of coal
mining companies in the egineering,
operation or sales departments. Ser
vice organizations for the coal in
dustry employ coal mining graduates
for sales and demonstration purposes.

What Fields of Work are open for

Ore Mining Engineers? Opportunities
are available in various departments
with ore mining companies, including
engineering, mine operation, and ore
dressing. Also, opportunities with
service organizations in sales, demon
stration, and engineering.

What Fields of Work are open for
those Graduating in the Mine Ad
ministration Option? This option
gives the student an opportunity to
take considerable work in economics,

accounting, finance and administra
tion which particularly fits him for
entrance into sales, and administra
tive divisions of the industry.

What Fields of Work for those

Graduating in the Mining Geology

Option? There exists now a definite

demand for men who have an educa

tion in engineering along with their
geological training and this is pro
vided for in this course. Tin- mining

geologist, or geological engineer has
won for himself a prominent place
in many technical enterprises related
to ore and coal mining, petroleum
production, civil engineering and
water supply.

What are the Opportunities for

Metallurgical Engineers? The world
is using metals as never before. There
is scarcely an advance in our modern
industrial civilization which has not

depended on metallurgy. Aircraft of
all kinds, streamlined trains, ocean
liners, high speed automobiles, sky
scrapers, etc., are only made safe and
efficient by the work of the metal
lurgist. Metals are tailor-made, as it
were, to do a particular job better
than ever before. Hence, many lines
of endeavor are available to the

metallurgical engineer in metal pro
duction, fabrication and utilization.

C. J. Sandoe: Is there any discus
sion on Prof. Mitchell's paper?

John A. Garcia: 1 had felt sure

that I am a mining engineer, and
now 1 have found out what I am sup
posed to know. It so happens that
it was just 34 years ago today that
a big-bellied professor gave me a
sheep skin.

As to mining engineering, I do not
want to detract from Mr. Mitchell's

paper, but as to a man who is capable
of designing, buying and building and
putting into operation a coal mine,
there is no such tiling. A mining

engineer is a man who has a know

ledge of many things, and uses his
organization to do those things, and
does not do it himself.
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THE ART OF CLEANING COAL
By COLONEL EDWARD OTOOLE

American Coal Cleaning Co., Welch, West Virginia

"Coal Cleaning," or generally
called "Coal Washing," is a term ap
plied to the separation of coal from
its impurities. Fundamentally, it is
a gravitational process, based upon
the difference in the specific gravity
or weight of the components compris
ing the mixture. To bring about an
economical separation of the 1 igbt
components consisting of coal from
the heavier components or impurities,
water was first employed as a float
ing medium. Since the specific
gravity of water is somewhat lower
than that of the coal, it was necessary
to set up a turbulence in the water
to keep the coal in suspension and
allow the impurities or the heavy
components to sink. The suspended
coal is carried away by the flow of
the water, while the sink is removed
by mechanical means.

Coal is a rock, not a mineral, com
posed of combustible and incombust
ible substances. Oftentimes, the com
bustible and incombustible ingredi
ents comprising the coal mass are so
thoroughly intermixed that such coals
have little or no value as fuels unless

washed. In cases where the com

bustibles and incombustibles do not

constitute a loose mixture, the coal
must be crushed or pulverized in
order to free one from the other to

form a loose mixture capable of
separation.

In mining, coal is broken into a
mass that comes from the mine as
a mixture. The incombustible par
ticles are mixed in various propor
tions with the coal. The greater the
percentage of these incombustible
particles in the mixture, the poorer
the grade of coal.

In the early part of the 19th cen
tury, the separation of the incombus
tible and semi-incombustible material

from coal by gravitation was intro
duced into coal cleaning, and the Art
of Washing Coal was born. This art
has been developed by succeeding
generations, until at the present time,
it has reached a high degree of per
fection and the terms Cleaning and
Washing of Coal have become syn
onymous.

In order to further liberate the

solid incrts from the coal, grinding
and crushing the raw material to a
smaller size was introduced into the

art of coal preparation. This crush
ing process in reducing the size of
the coal particles, also greatly in
creased the surface exposed and in
the washing process the coal retained
a large amount of moisture. While
the solid inerts were more efficiently
removed, yet the additional moisture
absorbed, more than offset this ad
vantage as moisture is also an inert.

The Art then took up the problem
of removing this surplus moisture or
water from the coal. Many devices
have been designed, applied, and are
now in use for this purpose. But
they are only partially successful and
even the most efficiently designed
mechanical dryers still leave a great
er percentage of water in the cleaned
coal than the percentage of the solid
inerts removed, and at present, heat
is being applied to drive off the water
left in the coal by the washing. The
result is that the installation and

operation of the plants necessaiy to
wash the coal, together with the
mechanical apparatus necessary to
partially dry the coal, and finally the

When buying, please consult the Advertising Section.



ILLINOIS MI NI N C, I N S T I T 11 T E 75

application of heat to complete the
drying of the coal is so costly as to
defeat the purpose or nullify the
benefits from the art of washing coal.

The mechanical dryers used were
of two forms, those for squeezing
the water from the coal, and those
for removing it by whirling, or centri
fugal force. The result of this treat
ment was to reduce the coal to still

smaller particles, thereby, reducing
their value commercially and expos
ing increased surfaces to the absorp
tion and retention of moisture. This

made the coal apparently dryer, but
in reality it was not. The domestic
sizes, when treated in this manner,
were especially reduced in value and
would not be permitted to be used
by any coal producer on his coal
when fully aware of these facts.

In the early part of the 20th cen
tury, about 1915 to 1920, machines
designed and used for the purpose of
cleaning grains and other granular
material, which would be injured by
wetting, were applied to the cleaning
of coal. This process of cleaning had
the virtue of leaving the coal clean
and dry and avoided the expenditure
necessary for the apparatus to dry
it. This dry process involved the
passing of air at high velocities
through the mass of coal, thereby,
causing the lighter particles of coal
to separate from the heavier particles
of inert and semi-inert material

mixed with it. Hence the Art of Dry
Cleaning of Coal was horn.

Machines for cleaning grains,
beans, peanuts, coffee, gold, sand,
etc., were designed to work on
materials valued from $20.00 to
$100.00 per ton and were commer
cially successful at small capacities
(one to two tons per hour). Coal
being a material of low commercial
value, ranging in price from ten cents
to a dollar and a half per ton, neces

sadly had to be treated in large
quantities (25 to 200 tons per hour),
in order to make the treatment com

mercially profitable. Such an in
crease in capacity necessitated many
changes and improvements in the
original dry cleaning machines just
mentioned.

By 1921, the art of dry cleaning
coal had been brought up to the stage
where it was believed to be com

mercially successful and the writer
presented a paper entitled "Dry
Cleaning of Coal by Means of Air
Tables," to the meeting of the Ameri
can Iron & Steel Institute in New

York, in May, 1921. Nine years
later, 1920, the process, having been
extended to about all the mining
countries of Europe, Canada and
Australia, the subject was again re
viewed in a paper before the Ameri
can Iron & Steel Institute, entitled,
"The Present State of Development
of the Pneumatic Process for Dry-
Cleaning Coal," by Major Kenelem C.
Appleyard, Birtley Company, Limited,
Birtley, County Durham, England,
and Colonel Edward O'Toole. At

that date, it was acknowledged that
the dry cleaning of coal had made as
much progress in nine years from
1921 to 1920, as the wet cleaning had
made in the previous century. This
rapidity of progress in dry cleaning
of coal was due to the fact that as

both processes arc basically gravita
tional and the wet process having led
the way, made it much easier for the
dry process to follow.

Furthermore, the dry method
opened up new avenues in coal prep
aration that were entirely closed to
the wet process, namely: the finely
dividing of the coal for the purpose
of :eleasing the small inerts and semi-
inertfi held in the larger particles;
secondly, releasing the occluded
water (usually called inherent mois-
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ture) from the coal. This last being
accomplished by the breaking up of
particles and thereby, exposing a
greater amount of surface of the coal

to the action of the atmosphere. This
feature in itself, has the possibilities
of extending the availability of coals
of a high inherent moisture content,
such as Illinois coals, for metallur

gical and domestic coking purposes.
In connection with coals of high

inherent moisture content, such as
found in the No. (S Illinois seam for

instance, we note that the various
layers or seams comprising the coal
measures or beds vary in thickness,
hardness and purity. As a matter of
fact, the purest coals are the softest,
break up most in handling and con
tain a relatively low percentage of in
herent moisture. Consequently, the
small or fine coal contains a large
proportion of high quality coal, and
therefore, easily adaptable to the Dry
Cleaning Process. If properly
cleaned, this small size Illinois coal
can be made economically into coke
or briquetted, whichever method is
more remunerative.

The surface moisture which the
coal has picked up in the mining is
also separated and partially carried
off by the air used in the dry process.

To accomplish this purpose
thoroughly, if not perfectly, the
separation of fine coals from fine
inerts in a dry state necessitated the
designing, developing, and incorpor
ating many new features in the Coal
Separation Machine.

The wide range in size and com
position of the mass of coal to be
treated complicated the situation. The
range in the size of the coal particles
has been increased from the size of
various grains, beans, peanuts, etc., to
particles ranging in sizes from 4" to
0", and a range in tonnage from 25
to 200 tons per hour, depending on

the size of coal being cleaned. Haw
coal ranging in size from :;i" to 0"

may be fed to the latest type dry
separator at the rate of 75 tons per
hour and the separator will deliver
this 75 tons per hour in the follow
ing sizes: 1st, minus 48 mesh coal;
2nd, 18 mesh to %" coal; 3rd, %"
to 48 mesh refuse.

The first size, 48 mesh to 0" coal
will not be cleaned, but will contain

about the same amount of dirt the
Haw Coal contained. The second

size, 48 mesh to H\" coal will be
cleaned possibly to 1.5'/ of the
agreed inherent ash, and the third
size, 48 mesh to %" refuse will be
cleaned to approximately 17, of its
inherent ash.

The air used in the process will
drive off a portion of the moisture
which the raw coal contained. The
inerts and partial inert separable high
gravity material, consisting of slate,
rock, sulphur and other high gravity
material is another product. The in
stallation and operating cost (ranging
from 10c to 15c per ton) is well
within the ability of the clean coal to
stand.

The improvements necessary to ac
complish the above results were as
follows:

1. Side Discharge: The side dis
charging of the cleaned coal gave
great range of capacity as the cleaned
coal was always 857 to 057, of the
material handled.

2. Return Chutes to return a por
tion of the coal called middlings, to
the machine to be recleaned: The re-
cleanings now amount to 35% of the
whole and places the returned coal in
a favorable position by mechanically
stratifying the same, since the coal
treated is an intermingling mass of
particles varying in size, it is impos
sible to make a definite division of
them and have two clean products,
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Clean Coal and Clean Refuse. So it

is necessary to make a third product
termed middlings. It was found in
advisable to send this third product
hack and mix it with the raw coal

and cause it to be sized and stratified

again, on account of degradation. So
a means was proivded to return them
to the cleaning table and avoid de
gradation. While in some instances
the degradation of the very fine coal
itself was not important, the degrada
tion of the slate and other incom

bustible material contained in the

coal is of great importance due to
the fact that it is rather difficult to
remove the very fine incombustible
material from the coal.

.'{. Feeding Regulator to regulate
mechanically the thickness of the bed
of coal on the tabic: It is very es
sential that tlie thickness of the bed

on the deck of the separator he kept
uniform over its entire surface, also
uniform as to the size of the particles
forming the mass of the material be
ing treated, and this regulation pre
vents segregation and zoning of the
various sized particles in the mass of
material being treated.

d. Stratifying Riffle: By means
of which the lighter coal and smaller
coal is caused to he placed on the
top in feeding the raw coal, and the
heavier and larger coal on the bot
tom, which increases the efficiency
and capacity of the machine. Keep
ing the Surge Bin open breaks up
amalgamation of wet coal, keeps the
coal mass granular and thereby, pro
motes separation, puts dust in sus
pension and facilitates dedusting be
fore it is settled on the deck of the

separator.

5. Tailing Riffle, which completes
the process of dry separation, and in
creases the capacity of the separator.

(>. Automatic Starting and Stop
ping Device, which assures a full bed

of coal on the separator at all times:
Coal tipple dumping is very irregular
and it is not good practice to run the
separator empty or with deck partial
ly bedded, so a device was designed
to stop the separator before the surge
hopper was empty and to start it
when dumping was resumed.

7. The Flake and Floater Collector

of incombustible, high gravity ma
terial : Most all coal contains floaters

(flaky material). Some of this is
coal, while some of it is composed of
inert or partially inert material.
Owing to the shape of this material,
it has a greater tendency to float
than the cubical or semi-cubical ma

terial of the same composition, and if
such shaped inert small material is
not carried away by the water or air,
it invariably becomes mixed with the
coal. We have designed a slotted
dead plate with adjustable width of
slots, to remove such shaped material,
when it falls to the surface of the

dead plate while the table is in
motion.

8. The Crimped Copper Bronze
Pervious Plate to rapidly move high
gravity material: When coal is passed
over the surface of any known sub
stance in large quantities for any
length of time, the surface of the
substance becomes smooth and less

effective in imparting motion to the
coal resting upon it, particularly if
the resistance offered to the move

ment of the coal particles was greater
than the functional resistance of the

plate surface, so a crimped plate was
designed, which has overcome the dif
ficulty.

9. Application of Heat to expand
air to increase its capacity to carry
moisture: When the mass of coal to

be treated or being treated, contains
a large quantity of water, either as
a liquid or moisture, heat can be ap
plied to the air used by the separator
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as a floating medium to rarefy it
sufficiently to absorb all the moisture
the coal carries. The greater the
amount of water present in the coal
which must be removed, the greater
will be the amount of heat necessary

to rarefy the air sufficiently*to carry
it off.

Dry separating coal machines are
now built in units, each unit being
a complete plant and will operate on
any size or kind of coal with a slight
adjustment. It is built in two sizes

and will have varying capacities for
varying sizes and dampness of coal,
ranging from 15 to 20 tons per hour

when operating on minus %" wet
coal to 250 tons per hour on minus

-1" coal.

To understand more clearly the

relative variations in fixed carbon,

volatile matter, and ash as affected

by the reduction of moistures, the
comparative data below is given as
an illustration:

Original
Sample

8" Coal

Moisture 10.00%
Volatile Matter ... 28.70%;
Fixed Carbon 54.74%
Ash 0.50%

Total 100.00%

Crushed

Sample
Increase
% Difference

"/.. Increase

H" Coal

3.00%
31.00%
50.00%

7.00%

2.24 %
4.26%
0.50%

7.78%
7.78%
7.78%.

100.00% 7.00% 7.78%

C. J. Sandoe: I will now turn the

meeting over to the President. i
want to thank all of you for your at
tention, and I hope we will all profit
by what we have learned.

Harry Treadwell: We will now de
cide on the place to hold the Fall
Meeting.

C. F. Hamilton: I make the motion

that the place for the Fall Meeting
be left in the hands of the Executive

Committee.

(Motion Seconded and Carried.)
Harry Treadwell: This winds up

our program on this trip, and I want
to extend my thanks to each and
every one of you for your kind at
tention. We now stand adjourned.
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The following papers by C. J. Sandoe, Fred A. Miller, D. D. Wilcox, G. S.
JenUins, I. N. Bayless, Reaniy Joyce, Walton E. Rutledge, Dr. J. J. Rutledge,
and E. L. Berger—all members of our Institute—were presented at the 193'1
meeting of the American Mining Congress at Cincinnati and were published

in "Coal Mine Mechanization," yearbook for 1934. We are grateful to the
American Mining Congress for their full permission to give these papers to
you herewith.

AIR SHOOTING —AN ENTIRELY NEW PROCESS
By C. J. SANDOE

Vice President, West Virginia Coal Company of Missouri

Air shooting is a recent develop
ment in the art of breaking down coal
and preparing it for loading. This
process utilizes as its basic principle
an old by-word—simplicity. It is,
within itself, a self-contained unit,
mobile and flexible, powerful and
efficient, yet simple.

The word "shooting," in its true
sense, cannot be applied to this pro
cess. A truer description of this air
method can be attained by using
"breaking" to name it. Shooting is a
process which rends, tears and shat
ters, and its effect on coal is to pre
pare for loading a highly fractured
product which, in this stab', is readily
susceptible to continued breakage on

successive handlings.
The above, however, is not the case

with coal which has been prepared for
loading by breaking down with air.
This new development takes ad
vantage of features embodied in the
coal other than its brittleriess. The

action of the compressed air in the
hole after release is similar to, if not
the same, as the more widely known
Cardox. Air, under high pressure,
finds the lines of least resistance

through the coal, which are the natur
al cleavage planes. The entrapped
air, on expansion, forces the coal out
by constant pressure rather than by
shock which has a pronounced shat
tering effect. This leaves the coal in

what might be termed its own crystal
line form rather than in a highly frac
tured and broken condition.

A comparison might be made with
the action of shooting and the action
of breaking with air, to the action of
a sledge and the action of a press.
The sledge is comparative to shoot
ing as the results are, in both cases,
destructive, while a press, in com
parison to air breaking, exerts more
pressure to achieve the same results
but does not have the destructive

element enter its process, as it is a
smooth, even pressure applied evenly
and constantly. For example, a
brittle piece of metal can rarely be
handled with a sledge without break
ing, while the same piece of metal
can be easily worked-on with a press
without damage to the metal itself.

The shooting, or powder-mining
method of preparing coal for loading,
employs the use of explosives. This
method puts to use a rapidly de
veloped, very high pressure, while
with air mining, a comparatively
lower pressure and larger volume of
expanding air is used to accomplish
the same amount of work. The blast

ing shock is thus replaced by an ex
panding or wedging action, slowly ap
plied, but with power sufficient to
provide good loading iireparation. Air
mining deals with pressures far
above those most commonly used, but
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these pressures are not beyond those
impractical to attain and maintain.
Air mining does not involve the use
of materials beyond tbe natural re
sources of any mine; air is all it
needs, thus avoiding all outside dif
ficulties.

This process has but two parts in
its self-contained unit; one a com
pressor, the other a cartridge or
bottle. The compressor used is only
of such size to be capable of produc
ing lb,000 pounds per square inch
pressure. It might be said in this
connection that this high pressure is
not of standard usage but is rather
used only for experimental purposes.
Half this pressure is usually suf
ficient for breaking down the coal
as standard practices use pressures
of from 5,000 to 10,000 pounds per
square inch. Another requisite of
the compressor is that it must bo
small enough to he mobile; thus,
when mounted on trucks, it can read
ily he moved from one working place
to another in a short time.

The cartridge, or bottle, is primar
ily a container having sufficient size
to store in the drilled hole a rela

tively large amount of compressed air
so that it can he released at pre
determined pressures. These con
tainers vary primarily in their method
of air release. One type uses a valve
release and the other a shearing disc
release. The first type uses gauge
readings to determine release pres
sures and the second uses shearing
strength or standardized metals to at
tain release pressures.

With the type of container having
a valve release, the operator puts into
the container only that amount of
pressure which he judges is required
to break down the burden given to
each individual hole. The pressure
for each hole is indicated on a gauge
at the compressor, and after the

judged pressure has been attained.
the container is discharged by the
opening of a release valve in the tube
leading from the compressor to the
container.

With the shearing disc type con
tainer, variances are made in release
pressures by changing discs or replac
ing discs of greater or lesser shearing-
strength.

The cycle of operation of air min
ing i? simple and requires hut one or
two men in the actual mining or
breaking operation. Preparation of
a face for air mining is the same as
for any other type of mining. The
face is undercut, or sheared, or both,
as is customary. Drilling may differ
only in the size hole to accommodate
the larger container, or may vary in
the placement of holes after succes
sive trials with different drillings. The
containers may then be tamped in
the holes and left for the compressor,
or the compressor can carry with it
one, two or more containers to he

re-used after each successive mining
or breaking operation. Disc changes
are made at the compressor with one
type container. In the other type,
the container is re-used without dis

connecting from the compressor.
Time required for the compressoi

at the face is about 2 \z minutes to a

container. The compressor then
moves from one place to another,
speed of its movement depending on
its type of locomotion.

Safety is one of the most outstand
ing features of this process. All trans
portation dangers are completely
eliminated. When the machine is in

motion and when the containers are

handled they are in an inert state,
no pressure being applied until the
container is in place and the operat
or is at his compressor station. At
the face, after being broken down or
mined with air, the overburden dan-
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gers are minimized because of the
fact that air mining in its expansion
of gas or air does not draw into the

roof and endanger any overlying
tender roof conditions, but rather
does all its work in the coal itself.

Containers also do not have a ten

dency to fly but rather roll out with
the coal as it is broken down. Fires

and their accompanying evils are also
eliminated as there is no element

entering the process to produce fire.
Also, the presence of obnoxious and
injurious gases in the place after it
is prepared for loading is completely
eliminated, and it can be said the air
is better due to forcing the air to the
face in breaking the coal down. For

gaseous mines, in this process, there
would be no dangers due to the lack
of any firing element.

To the eye, air mined coal presents
a different appearance. It is more

blocky and has a brighter luster. The
lack of fines is easy to discriminate
by the eye. Also, it is to be seen
that coal is not thrown from the face,
as it is rare that any has traveled
over the cuttings of a shortwall
machine.

Costs of this process are in a
greater or lesser degree theoretical
and could be quoted as only those
that are indicated. Actual costs at

the face would not change, haulage
costs would be eliminated as would

he the expense of obtaining outside
materials such as explosives. Indi
cated costs are the same and in many
cases, far below those of explosive
mined coal.

Thus, air mining bids fair to find
a place in modern methods of coal
mining and set a new standard and
record for the preparation of coal
for loading.

DISCUSSION ON AIR SHOOTING —THE ENERGY

AIR-MINER
Hy FRED A. MILLER

Franklin County Coal Co., Inc.

The air mining process just de
scribed by Mr. Sandoe was developed
and first applied at the Royalton
Mine of the Franklin County Coal
Co., Inc., where mining conditions
and scam characteristics arc typical
of those found in most southern Illi

nois mines. Of the 3,000-ton daily
capacity, approximately half is mined
with permissible powder and loaded
by hand, while the remaining half is
mechanically loaded, 80 per cent of
which is air-mined.

Except for the addition of the Air-
miner unit the cycle of operation in
a mechanical territory is not unlike
that described many times before and
is therefore omitted in this discussion.

After a place is loaded out or
"skinned up" it is undercut and
drilled in the regular manner. The
number of drill holes and their rela

tive location in the face is a matter

of experience and depends largely
upon conditions and the type of load
ing equipment used. The empty air
bottles are placed in the hole and
tamped, leaving a short length of tub
ing protruding from the hole for con
nection to the compressor air line.
The Air-Miner unit moves into the

place to within 50 to 70 feet of the
face. The compressor air line is un
coiled and connected to the bottle

tubing, after which the compressor
is started and air is pumped into the
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empty air bottle until the shearing
disc is ruptured and the compressed
air released. The moment the disc

shears the compressor is slopped—
the operator advances to the face,
judges which bottle should be dis
charged next, connects to it, recovers
the discharged bottle and carries it
back to the compressor. This phase
of the operation is then repeated
until all bottles are discharged and
coal prepared for the loader. The
second man of the crew, who also
acts as triprider and general helper,
inserts a new disc in the discharged
bottle and makes it ready for use
again.

Several years of experimental work
together with the subsequent applica
tion of air-mining to our mining prac
tice has established two definite pre
requisites. First, the compressor
should be conveniently designed, well
constructed and must be of ample
capacity. Second, since the positive,
sudden and complete release of a
large volume of compressed air from
a relatively small container is the
basic principle of the process; the air-
bottle must embody this principle and
yet be simple and rugged in design
and construction.

Other interesting and noteworthy
features possessed by the process
which we consider advantageous to
the convenient operation of a coal
mine are probably best cited by dis
cussing the relative merits as com
pared to other known processes used
to .accomplish the some or similar re
sults.

Since our experience is limited to
explosive and air-mining methods, the
comparative advantages and disad
vantages which I am about to discuss

are likewise drawn between these
two. The disadvantages of the pro
cess are cited first.

Disadvantages

1. To begin with, a capital invest
ment is required for equipment the
exact amount of which varies. While

it is not excessive, it is greater than
the investment tied up in explosives
at any one time.

2. The addition of an air-mining
unit adds another piece of mechanical
equipment to the mine and conse
quently means more work for the in
spection and maintenance staff.

3. Upon installation this additional
equipment is apt to congest the haul
age system somewhat, although this
feature is not serious, it is incon

venient until the personnel becomes
accustomed to its movements.

•1. Drilling may become more com
plicated because the holes required
are of necessity larger in diameter
than powder holes. The selection of
proper drilling equipment, however,
will overcome this difficulty in most
cases.

And now for the advantages of the
process.

Advantages

1. As pointed out by Mr. Sandoe,
one of the most important features of
the air-mining process is safety. In
addition to eliminating the hazards
accompanying the handling, storing
and use of explosives, it is important
to note that loose coal hanging to the
face and ribs of an air-mined place
is almost entirely eliminated. In the
case of powder-mining we have found
that the coal has been disturbed back

into the solid as far as two machine

cuts—not so with air-mining—air
either breaks the coal loose or leaves

it solid. Thus the danger of loose
coal falling on machine men, drillers
and other face employes is reduced
to a minimum.

2. The mild action of air, as com
pared to explosives, gives utmost con
sideration to tender roof conditions.
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While we have made no specific tests
with precision instruments to deter
mine the actual difference in roof

shock it is significant to note the fact
that air-mining methods reduced roof
falls almost to the point of elimina
tion as compared to powder-mining
methods in the same territory.

3. Air-mining produces a greater
percentage of large size coal at the
expense of the finer sizes. Specific
screen tests have shown an average
increase of 20 per cent in coal above
2 inches and a loss of 22 percent in
coal below 2 inches. Further study
showed that the greatest loss was
suffered by the Carbon size
(5/10 x 0"), which amounted to 21.!)
percent in one case; while the greatest
gain was made in favor of coal above
0 inches, the amount of which was
more than doubled. Since this

feature is controlled by the use of
higher or lower pressures the figures
just cited are indicative of the range
of results which can be obtained by
the use of the process. To those of
us interested in increased realization

by the production of more big coal,
air-mining offers a welcome aid.

4. Air-mined coal is firm and sub

ject to less degradation in handling
than powder-mined coal. First be
cause it is dislodged in a much more
gentle manner at the face and second
because it is not filled with minute

powder cracks which cause breakage
and rapid weathering. Those of you
who handle customer complaints will
appreciate the fact that air-mined
coal stores better—not only in your
own yard but in the dealers' yards as
well and is therefore more desirable

in domestic sizes particularly.
5. Air-mining is accomplished dur

ing the working shift. Where State
.Mining Laws prohibit the firing of
explosive shots on shift, this feature
is especially attractive because the
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Air-Miner is exempt from these re
strictions. This makes possible the
advancement of a working face more
than one fall per shift, which, under
Illinois law, is impossible with explo
sives. Hence the limiting factor on
the number of falls per place in any
one shift is the time required to pre
pare a face for the next loading cycle.
Development work can therefore be
greatly speeded up.

(i. Air-mining allows a mechanical
loading unit to be confined in fewer
working places. It has been our
experience that the number of work
ing places necessary for a mechanical
unit under powder-mining varies be
tween 7 and 10. Under similar con

ditions we have been able to confine

a unit in as few as 5 working places.
This feature, while dependent on con
ditions, does offer possible savings in
material by more concentrated work
ings.

7. As a general rule there is less
digging for the loader to do in an air-
mined place than in a powder-mined
place. In our attempt to obtain the
best grade of coal possible with
powder-mining we have experienced
difficulty in loading because of the
tendency of the coal to merely drop
down in the space formerly occupied
by the kerf. While this coal is
thoroughly and completely shattered,
it remains in a more or less standing
condition and is sometimes hard to

load, and we are all familiar with the
disastrous effects to equipment while
trying to load tight coal. Air, on the
other hand, not only breaks the coal
from the face and ribs, but also
pushes it from the face in a loose,
blocky pile.

S. In air-mining, tamping material
consists of moist drill cuttings; there-

is no ash-bearing material added to
the coal pile as in the case of explo-
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sives, where incombustible stemming ment is viewed with much less dis-
is recommended. favor than the introduction of some

9. Air-mining is not a labor-saving other mechanical equipment,
process. The greater part of the 10. Air-mining is economical. We
money ordinarily spent for explosives fully realize the utter impossibility of
is spent on labor and that money in comparing costs unless we talk of the
turn is placed in circulation in your same items and all sets of figures are
own community. Where division of reduced to a common basis. The
time is necessary because of surplus charges which constitute our operat-
labor this fact has a decided bearing ing costs for the same work under
on the attitude of the personnel and both methods arc composed of the
the introduction of air-mining equip- following items:

Powder- Air-
Items Mining Mining

Operating Labor—
Drill Labor X X
Shotfiring X
Handling Powder X
Compressor Labor X

Operating Supplies—
Blasting Supplies X
Air-Miner Supplies X

Repair Labor—
Drills ._ X X
Compressor X
Bottles X

Repair Supplies—
Drills X X
Compressor X
Bottles X

Total Operntini; Cost may be handled in a number of dif-
Under Operating Labor, drilling in ferent manners. We do feel, how-

both cases is the same. Shotfiring ever, that capital investment in the
labor and labor required for deliver- case of air-mining should not be
ing powder is chargeable only to spread over a period of more than 5
powder-mining, while compressor years,
labor is an item of air-mining only. Without assigning or attempting to

Operating Supplies in the case of assign a monetary value to any of the
powder-mining consists of powder, advantages or disadvantages of cither
caps, fuse, drill bits and sundry items method and by pitting like charges
such as tamping bags and tools. against like charges, the economy of

In air-mining this same charge air-mining is evidenced by the fact
covers discs, tubing, drill bits and that our Air-Miner operating costs
similar sundry items. are not only comparable to our

Repair Labor and Repair Supplies powder-mining costs, but in more re-
to drills cover the same items under cent instances have even bettered
both processes, while Repair Labor them.
and Repair Supplies to compressor When we consider that these costs
and bottles are items of air-mining. and conclusions are compiled from

Xo mention is made of the cost of operating data obtained by use of the
investment in either case, since this first two compressor units ever built
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for this service and knowing that air-
mining costs are largely dependent on
compressor capacity, we have good
reason to believe that improved com
pressor design and construction, to

gether with natural improvements in
process application, can and will sub
stantially reduce these costs in future
operations.

THE USE OF MOUNTED CUTTING MACHINES
By D. D. WILCOX

General Superintendent, Superior Coal Company

The use of the undercutting'

machines in Illinois mines began in
a serious way in the Belleville District
in 1S7S, although there was a

puncher machine in use at Streator,
Illinois, for some time before that.
The air driven puncher as finally
improved was capable of undercutting
about 70 tons per day. Its operation,
however, was decidedly dangerous as
the runners were required to sit on a
platform, or board as it was called,
directly in front of and practically
below the undercut coal while the

noise and constant jar of the machine
prevented the runner from knowing
the safety conditions of his working
place. At the time these machines
were first installed there was in

existence, as usual, a miners' organi
zation, and an agreement was made
with the miners to set up a differ
ential between solid shot coal and

machine mined coal. During all sub
sequent contracts this differential has
remained constant regardless of the
improvement of the cutting machine,
either in less labor, safety or greater
production. It is evident that this
differential was in effect an allow

ance by the miner for the use of the
undercutter and the purchase and
development of improved types of
cutting machine had to be paid for
out of this differential and the

advantage to the owner, if any, had
to come out of the increased saving

in upkeep that the newer machine
would make. The fact that the newer

machine could cut more coal was of
no benefit to anyone but the miner,
as it merely meant that there were
fewer men with whom to divide the

tonnage rate.

The Illinois mines became greater
in extent and the loss of power due
to the great distance that the com
pressed air had to be transported, and
the constantly increasing cost of
maintaining the puncher machines
furnished the principal reason for the
establishment of the electric breast

machines, although at that time there
were a few air driven breast machines

in service. The breast machine was
a success from the very start and has
continued to be an efficient machine,

in fact, its success led to the develop
ment of the Shortwall machine. Rut

the advent of the Shortwall was

another story to the owner of the
mine. It had all of the properties
of an improvement, but the entire
advantage of its installation was
absorbed by the miner. In most cases
the work for the miner was easier

and safer, and the machine could cut
twice as much coal, but the coal
operator was merely out of pocket
for his improvement. Some owners
went back to the use of breast
machines, and it began to appear as
though the development of under
cutting machinery in Illinois mines
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had come to a standstill due princi
pally to the unchangeable differential
in the labor contract with the miners.

A high wage scale, coupled with a
forced lack of progress began to force
Illinois coal out of the competitive
coal market and consequently in
September of 1028 a contract was
entered into which permitted the
operation of cutting machines on a
day wage basis. This idea opened
the door for the use of the mounted

cutting machine of which there are
now GO in service in Illinois mines.

The mounted machine, which
weighs about seven and one-half tons,
operates directly from the track.
The machines are equipped with two
motors, one of 50 horsepower for
cutting and one of 10 horsepower for
tramming and sumping. The weight
of the machine is sufficient to sump
the cutter arm without using jack
pipes or chains, although jack pipes
are used in making the cut to keep
the machine from slewing the track,
dare must be taken in sumping so
that that machine will not jump hack
when the cutter chain meets unusual

impurities. This is caused by dull
bits or feeding the cutter too fast.
The operation of the machine is so
rapid that it is necessary for one man
to remain constantly at the controls.
This speed also prevents the helper
from keeping all of the cuttings out
of the kerf when cutting on the
bottom. The machines are equipped
so they may bo reversed to remove
the cuttings, but unless care is used
they cany in as much cuttings in this
process as they remove.

The cutter bars used are eight feet
in length compared to six feet on a
shortwall, and fully extended they
cut a place 30 feet wide leaving a
straight rib and a rounded kerf. Of
course a place can be cut as much
less than thirty feet as desired and

still maintain a straight rib. Our
machine men have marked the re

volving frame on which the cutter
rests so that the width of the place
is accurately measured and cut. It
requires less skill to cut a straight
rib with a mounted cutter than with

a shortwall. The cables, which are
wound on automatic reels, are rubber
covered Duplex No. 2, three hundred
feet long, wiring being carried for a
distance into each room. The

machines are equipped with trolley
polos which add to the tramming
speed, and as the cutting is done on
the hoisting shift it is sometime;
necessary for the cutting machine to
switch either loads or empties out of
the way to allow the cutter to
proceed.

The Superior Coal Company, a sub
sidiary of the Chicago & North
Western Railway Company, owns
four mines in Macoupin County, near
Gillespie, Illinois, and at this time
three of the mines are being operated
and are working in No. G Illinois
seam. The operations began in 1903
and all of the coal mined (approxi
mately 75,000,000 tons) has been
undercut with the exception, of
course, of short pieces of develop
ment work. The undercutting was
done first by puncher machines, then
by electric breasts and shortwalls,
and at this time all of the coal is
being mined by mounted cutting ma
chines at the three operating mines.

Tile system of work is a modified
panel system, and about sixty places
are allotted to each cutting machine,
the distance between the two ex
tremes of a machine territory at
times being as much as a mile. The
coal is all loaded by means of two
men pit car loaders, 27 of these being
assigned to each machine and the coal
is gathered by three gathering motors
on each unit. The power is 250 volts
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D. C. and the wiring is I/O except
that 2/0 is used for short distances.
The rooms are driven 30 feet wide,
and 300 feet deep, the entries and
cross cuts being 21 feet wide; the
machine doing its own development
work. The track is 42 inch gauge,
and 20 pound iron with either square
wooden ties or steel ties spaced 2
feet apart The track switches are
laid into each new place before cut
ting. The first cut in each place is

If
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Territory of a Mounted Cutting Machine.

not a full cut. In fact in room

necks and cross cuts it is the third

cut before full tonnage can he ex

pected. The shooting is done once
each day and permissible explosives
are used. The territory is built

around the cutting machine and one
foreman is in charge of each terri
tory.

There has been a constant attempt
to balance the work done by each
part of the operation so that it fits
in properly with the other parts and
consequently none of our mounted
cutting machines are pushed to
capacity as that would entail extra
haulage or extra drilling, or extra
loading and in the end a higher cost
per ton. Our figures then are not

of machine capacity but of actual
operation.

Since the purchase of the first
mounted cutting machine on April 2,
1929, twelve additional machines

have been purchased and have under
cut more than six million tons of

coal. At this time there are four of

these machines operating eight (sev
en ) hours per day at each of the three
operating mines of this company, and
they undercut all of the coal pro
duced. These machines were in

stalled gradually as in some cases it
was necessary to make haulage or
power line changes, and all of the
mines were not fully equipped until
January 1, 1931, at which time Mine
Xo. 3 was completely changed. Our
principal reason for making this
change so abruptly was in order to
get comparable operating costs. The
cost figures used in this paper are
those developed from this mine, the
production of which for the year
1933 was £62,749 tons for daily
average of 3,413 tons, all of which
was cut by four machines never work
ing more than eight hours in one day,

and at no time being out of service
long enough to impair the output.
The best day's cutting was approxi
mately 1,200 tons, hut from our
records the number of tons cut per
day by the different type of machines
is as follows:
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I ik^
I'lncc Being Cut by the Mounted Machine.

Puncher machines _. 70 tons per day

Breast machines 170 tons per day

Shortwall machines .800 tons per day
Mounted cutters 000 tons per day

When the first mounted cutting
machines were installed their produc
tion was about 500 or 000 tons per
day, and the cutting was done at or
near the bottom of the seam where

the previous types of machines had
mined. It was necessary to lower
the cutter bar to begin cutting and
raise it when the cut was completed.
The cuttings were not all removed
from the kerf and a cutter bar was

sprung because the runner of the
machine could not see the stress in

time. Also the same impurities
usually found at the bottom of the
seam had to be encountered. As all

of the cuttings were loaded out it
was finally deemed advisable to cut
in an extra clean band of coal about

thirty inches up from the bottom.
This was made possible by putting a
shim under the cutting mechanism of
the machine. The time of cutting
was reduced and now each wide place
is cut in from twelve to fifteen

minutes.

The change brought up several
new problems. While it produced a
better grade of fine coal, used less
power, cut 50 per cent more coal,
left a kerf free from cuttings, and
required less repairs, it also cost more
for explosives, left a poor floor to
shovel from and the drilling and
shooting had to he altered. The at
tached sketch of our present method
of drilling shows seven holes drilled

in the bottom and four in the top

coal or a total of eleven holes in each

wide place. Three set ups of the

electric drill are required for the
drilling as five bottom holes and two
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top holes are drilled from the center
position. .Nine foot augers are used
and the conveyor type of auger which
keeps the drill cuttings out of the
holes, is now being installed. Fuse is
used and holes (1) and (2) are shot
first. It was believed that the
rounded keif would be difficult to
shoot. As a matter of fact the
rounded face is an aid in shooting.
In a place cut by a shortwall the
miner either has to square up the
corners or use excessive explosives to
get it loose. Seventeen sticks of 1
and three-quarter inch by six per
missible explosives are used to shoot
down each thirty foot place, which is

Drilling Diagram

Virtual View Or Facg

Showing Our PreMnt Method of Drilling.

20 per cent more than is required
when cut by shortwalls, but it is be
lieved that a cut eight feet deep in a
place seven feet high and thirty feet
wide would he even more difficult

were it not for the rounded corners

of the kerf. For loading the bottom
is shot first and loaded out before

shooting the top, the top being
spragged before loading out the bot
tom. As the shooting is done hut
once each day and each place is shot
twice, that is once for the snubbers
and once for the top shots, it is evi
dent that when a place is loaded out
it is practically idle for two days.
This has, at times, been a hindrance
to development work. When neces
sary the advance work can be cut,
loaded, drilled and shot in one day.
This is done by putting in a double
cut by the machine, the kerf then
being wide enough to shoot the place
without snubbing. In this case, how
ever, the top shots are fired first.

From January 1, 1981, lo March
31, 193-1, Mine No. 3 of the Superior
Coal Company h a s produced
1,809,602 tons of coal, all mined by
four mounted cutting machines. For
repairs, material has cost $3,083.-17
and labor $1,964.72, or a total of
$5,048.19, which is at the rate of
80.0028 per ton, or about one-fourth
the cost of shortwall repairs, and
about one-half the cost of breast

machine repairs. In this amount for
repairs is included $780.51 for lubri
cation, and $218.Hi for bits, four
cutter chains and five new cables,
besides the cost of miscellaneous re

pairs. The tonnage cut by the cutter
chains which were removed is as

follows:

318,792 tons
207,255 tons

272,985 tons

298,501 tons

Our records of power consumed
show that the mounted cutting

machine cutting about 15 per cent
more coal per place than the short-
wall uses from 5.9 k. w. h. to 6.8

k. w. h. per working place compared
to 7 k. w. h. to 8 k. w. h. for short-
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wall. Many of the advantages of the
mounted cutter are obvious. It is not

necessary to unload the machine and
pull or bar it over into the corner
to begin cutting. There is no sump-
ing pail and no chains, no crow
liars, no ropes, no rib hook and no
skid rails, nor skid sheets. There are

no tools to unload and load up. In
fact, the complete list of tools is as
follows:

IMiice After Bottom Hns Been Loaded Out.

3 jack pipes
2 bit wrenches

2 lug cleaners
1 short rail

2 dutch head picks
1 shovel, and
2 oil cans,

besides, of course, the extra bits.

Uacc After Top Has Been Shot Down.

The mounted cutting machine, as
is always the case when machines are
really more efficient, is safer, it being
possible to entirely eliminate face
accidents to the operators. For one
example of this there is the change
in the handling of jack pipes, which
are a prolific cause of injuries as
used with the other types of machines.
Eyes were injured when the machine
men were picking a hole in the top
to set the jack pipe upright. Then
the jack pipe would fall on heads or
bodies or feet. With the mounted

cutters, however, the jack pipes are
set to each rib horizontal and close

to the bottom. It is equipped witli
twin headlights, one on each side of
the cutting mechanism and travels
across the face with it giving a plain
view of the cutting face at all times.
This allows the runners to speed up
the machine without fear of injuring
it and above all the men not only
feel safer but are safer. Places may
be cut thirty feet wide with the
timbers within four feet of the face.

Our method when timbers are close

is to put the sumping cut in the
center of the face and after cutting
to one rib the machine is reversed to

finish the place. It is not necessary
to reverse the bits when this condi

tion is met as the chain travels in the

same direction at all times when cut

ting. Timbers along the track must
be kept at least twenty inches from
the rail and on turns they should be
twenty-eight inches.

The success of any machine de
pends in a measure on the reaction
of the employees toward it. The
mounted cutter is built in a way that
inspires confidence in its ability to
do the work and it has practically re
moved the drudgery from the job of
undercutting coal.
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MECHANICAL LOADING AT THE CONSOLIDATED
COAL COMPANY OF ST. LOUIS

By G. S. JENKINS
Mechanical Engineer, Consolidated Coal Company of St. Louis

About the only thing we have in
common with Mr. Knox is the

product. Operations of the Con
solidated Coal Company are limited
to the State of Illinois and No. (1

seam which dips about a percent or
two to the north. While we do not

have handicaps of a pitching seam
we do have gas and water to a con
siderable degree. Of the coal pro
duced by members of the Illinois
Coal Operators Association in 1938,
about 27,000,000 tons, only 22.-1 %
was mined by hand; 24.2% by con
veyors; 3-1.3% by loading machines;
and 19.1% by strip pits.

The mechanization program of the
company began about 192G with the
advent of the pit car loader. We
struggled along with that program for
a couple of years and in 1928 de
cided to try out the Mobile type load
ing machine. We tried out several
types and standardized on the Joy
Loading Machines. At present we
have 2<> of these machines. Our

properties had been undercutting the
coal since the development of the
cutting' machine, so that phase had
already been worked out.

With the installation of the Mobile

type loading machine, we found our
selves beset with several difficulties.

Under hand-loading and conveyor-
loading we had been taking the Coal
to the fire clay floor. With the load
ing machine we found we had to
leave 3 or -1 inches of Coal floor to

facilitate machine operations and to
prevent loading of fire clay with the
Coal.

This meant a re-education of the

under cutting machine men. Since

the loading machine could not dif
ferentiate between Coal and impuri
ties we had to erect adequate surface
preparation facilities. The problem
of gathering presented itself with
capacity production. Mules were
discarded and locomotives installed

100%.

We standardized on storage battery
gathering locomotives on account of
the flexibility and power demand and
our experience still keeps us of the
same opinion.

We operate the Joys in units of
two, having one Joy on each side of
a pair of entries as a general rule.
An assistant mine manager is in
charge of two units consisting of the

two loading machines, two under cut
ting machines, two drills and three
locomotives. One locomotive serves

each Joy and the third one operates
as a relay motor between the main
line parting and the service motors.
This relay motor is storage battery
operated, but a real locomotive could
always be used to advantage in terri
tories with excessive grades when an
adequate power supply is available.
However, in Southern Illinois where
we experience our worst grades we
have no difficulty with storage bat
tery motors. Our relay motors in
this territory weigh slightly over nine
tons complete with batteries and our
service locomotives slightly over
seven tons complete with butteries.

Storage batteries keep down the
power demand and allow charging on
the off-peak period. Our experience
indicates that the power demand sav
ing, pays for the batteries, and we
get the flexibility of operation at no
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extra cost. Each two units are .sup
plied with power by a motor gener
ator set—installed at the territory—
this insures adequate power and
minimum voltage drop.

Coal is handled to the bottom with

15 ton trolley locomotives on a dis
patch system, a trip of 30 cars reach
ing the bottom every 10 minutes.
These locomotives make about 240

car miles each hour. The haul being
2% grade against the loads. It
might be of interest to note that main
line rails are now welded instead of

bonded—the Constant Temp is ideal
for this practice, and we have been
able to secure a bond test of unity
with this practice.

In getting the loading machines up
to capacity, time studies indicated
that the thing to do was to keep coal
coming off of the rear conveyor. As
we operate on the room and pillar
system, this meant a series of car
change experiments. We first tried
putting a cross over switch through
each cross cut, so that, as a locomo-
ti. e pulled a car away from the Joy,
a man pushed a car from this switch
to the Joy. This worked out very
well, except that it doubles the work
of track laying and ties up too much
money in rails, switches and ties.

We then tried stub switches which
would hold three or four cars—the
motor would back in with three or

four empties and after the rear car
was loaded, would pull it out and
switch the loaded car into the stub,
and then back the empties to the Joy
and repeat this operation until only
one empty was left, which would be
"spotted" at the Joy while the loco
motive pulled the loads off of the
stub, on to the entry and came back
in with more empties, and would re
peat the above cycle.

The pushing of cars around curves
especially in the presence of grades,

caused considerable derailment—this

was overcome by driving the room on
a 50 degree angle to the entry in
stead of P0 degree and easing off
the curves, so that now a motor can
push a trip around the curves at full
speed without derailments.

The above method provided a good
car change at a reasonable expense
but did not cut down the long moves,
so we next tried the "checkerboard"

system, modifying it to meet our top
conditions and maximum allowable

extraction.

On the checkerboard we get two
falls in each room, i. e., the face and
the cross cut. The face and cross

cut are undercut without reloading
tlie shortwall cutting machine so time
is saved on that operation. On this
system, the face and cross cut are cut
for three cuts, and then the face and
a cross cut on the other side are cut

for three cuts and the cycle repeated,
thus the far rib of the cross cut to

the left is opposite the near rib of the
cross cut to the right and vice versa.

By throwing the center lines of cross
cuts of adjacent rooms out of line we
reduced the area of the break

through which tended to some degree
to strengthen the top. As to the
desirable room length we tried up to
('•()() feet, but standardized on 350
feet.

Before using the checkerboard we
were in the habit of leaving 18 inches
of top coal. We are now leaving the
top coal in the first half of every
third room. When this room is in
175 feet switches are turned left and

right and the rooms on either side
picked up from this coal top haulage
room. The remainder of the haulage
room is shot to slate like the rest of

the rooms. The track is then re
covered from the first 175 feet of

the rooms on either side and used in
the advance. The timbers are like-
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wise recovered and used on the

advance and the slate allowed to fall.

This cuts down on the quantity of
material in active service, and also
cuts down on material delivery as it
is within 175 feet of where it will

he used.

In addition to the above the load

ing machine goes into a room for two
falls of coal. Conditions have led

us to adopt 24 feet as the ideal room
width in the Southern Illinois field.

Local conditions, of course, at times
require narrowing down and on the
other time permit widening out. The
24 feet width being the base line.
Various room centers have been tried

and 51.96 (60' x sine 60°) adopted
as standard. It might be of interest
to note that the timber and track

material cost on a per ton basis has
been cut almost in half on this

system.

As to the method of loading cars—
the Joy starts into the face which
has been shot down and loads out

directly ahead of the track. This
coal of course is necesarily loaded
over the end of the car and only one
car loaded at a time. When this

center has been loaded out, slide rails
are put down to the face. The Joy
next loads out of the face on the

opposite side from the cross cut—
two or three empty cars are hacked
in and the Joy loads them over the
side. When the car nearest the motor

is loaded the trip is pulled up and
the second car loaded, and if three
empties were brought in it is treated
in a like manner. The locomotive

then pulls out and replaces the loads
with empties, thus changing the cars

in twos and threes. While the loco

motive is out changing the cars the
loading machine does its digging and
discharges the coal across the track
making a pile of loose coal. When

the cars are hack the machine loads

into them.

Then when this side is skinned up
the machine is moved into the cross

cut and loads the cars over the side.

During car changes the boom is
swung over onto the pile and loaded
from the other side. When the break

through is skinned up the machine
then re-loads from the pile of loose
coal and then loads out the face.

Local top conditions require that
timbering methods he worked out
along with this method to facilitate
loading, also loading methods at times
have to he modified to suit the top
conditions.

The Face Bosses all have their

papers as Mine Managers First Class
and we believe them competent to
modify the methods as safety and
local conditions demand.

The above system where it can he
applied, has worked out to be the
most efficient one with us. Under

this system shortwall under cutting
machines are used, one for each Joy.
While a track cutting machine would
cut for two Joys at a saving of two
under-cutting machines, it would re
quire two additional track layers to
lay the additional track and switches,
and this along with the additional
track material would more than offset

the saving. So it is evident that this
system is not adaptable to track cut
ting machines, but gives a result in
cost to offset the gains of a track
cutting machine by using machinery
already available. Should a suitable
caterpillar mounted cutting machine
he developed it, of course, would he
the desirable equipment under this
system.

As you of course know, on-shift
shooting is prohibited in the state of
Illinois, and this of necessity requires
the carrying of sufficient places on
a section to insure ample coal for the
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following day. We have found that
8 to 12 rooms is about the ideal

number—less than that incurs the

risk of running out of shot coal
should a break down on cutting
machines occur. More than that

incurs a cost that is useless, both in
the material tied up and the labor
required to keep them in shape.

At the present time we are doing
some experimenting with air shooting
which is permitted "on-shift" and
should enable us to cut down the

number of places to be carried on a
section.

The above has all been relative to

individual sections. One of the main

tilings to keep in mind in mechaniza

tion is concentration of equipment.

We have found that concentrating

the machines in adjacent panels af

fords us an opportunity to adequately
service them and at the same time

cut off the maintenance of miles of

territory. Supervision is easier and

delivery of material less expensive.
Also a section of the mine can be

quickly worked out and abandoned.

CAPACITY OF MINE CARS AND THEIR RELATION
TO SUCCESSFUL MECHANICAL LOADING

By I. N. BAYDKSS
Assistant General Manager, The Union Pacific Coal Company

Coal mines were opened in Wyom
ing along the Union Pacific Railroad
during the year 1868. Data and pic
tures show tlie mine car used at that

time as a box on wheels. This box

carried approximately 1,000 pounds
of coal. From this time until about

the year 1000, the drawings of the
mine cars used indicate a desire on

the part of the management to in
crease the amount of coal carried in

the bed of the car. This development
first manifested itself when the sides
of the rectangular box about eight
inches above the floor were flared

from this point to the top of the car,
next this flare was changed and one
vertical side board was added at the
top, the overall width remaining the
same. The process of lowering the
flare boards and adding additional
vertical side boards at the top con
tinued until about the year 1!)00
when the flare board was lowered
until it just cleared the car wheels.
The surprising thing about these cars

is the number of years during which
the inside length of the car body re
mained between six and eight feet,
the preponderance of animal haulage
in use during the period no doubt
contributing to this result. The first
cars of this type for thirty inch gauge
mine track held only about 2,000
pounds of coal, bed full. By the year
LOOS cars of this type for forty-two
inch gauge track would hold 3,500
pounds bed full. This type of car,
with few exceptions, was continued in
service until mechanical loading
devices became recognized coal equip
ment, in fact, there is a surprising
number of this type of car still in
service.

The opening of new mines in the
vicinity of old mines, which were
soon to be abandoned, resulted in
perpetuating the existence of more or
less antiquated mining methods and
the continued use of very narrow
gauge track and obsolete equipment
from the abandoned mine. It was

When buying, incase consult the Advertising Section.



ILLINOIS MINING INSTITUTE 95

also the practice to build mine cars
near the mine. Large quantities of
mine car material such as car bands,

wheels and axles, lumber cut to
length, and other material was
usually available which it would he
thought advisable to utilize.

During the period mentioned
above, car wheels and axles had
gradually been made heavier and by
the year 1900 a marked improvement
had been made in the design of car
wheels, axles and bearings. New
wheels of the plain roller bearing type
were being tried out at different
operations with varied degrees of
success. It had become standard

practice at these mines to assume
that the wheel base on mine cars

should not exceed twenty-eight to
thirty inches and it is surprising how
some of us were led to the belief

that a car with greater wheel base
could not be successfully operated in
these mines. The coal mined in this

territory is obtained from coal seams
with a maximum of 25° from the

horizontal, the early mines using
small rails—twelve to sixteen pounds
per yard—and short stub switches
were common practice. For many
years empty cars on the less inclined
seams (up to 10°) were delivered to
the working faces by mules or horses,
the loaded cars being switched from
the working face by the men who
loaded the coal. On the steeper
scams (10° to 25°) various systems
such as McGinty's or chutes were
used.

Due to the topography of the
country and the fact that the coal
occurs in pitching seams, it is not
easy to find desirable locations for
opening new mines where the
necessary room for railroad tracks
and top works would be available.
Because of this condition haulage
entries in these mines were eventually

driven long distances, in some cases,
four to five miles, which resulted in
an acute haulage problem with the
small cars in use. To overcome the

problem of car shortage on account
of the long haul it became common
practice for the hand loaders to build
up, or what is usually termed chunk
the car, until in many cases the coal
carried above the car body equalled
the amount in the body itself. This
practice continued over a period of
years, the managements thinking of
the car as a forty hundredweight
car, or two tons, and because of this
practice it became the custom to com
pare the deadweight of the ear
handled per ton of coal hauled on the
above basis.

After the installation of the first

mechanical loading devices, an at
tempt was made to chunk, or build
up the car, until it would carry ap
proximately the same amount of coal
as when loaded by hand methods.
Managements very quickly decided
this was not practicable as the
machinery remained idle while the
coal was built up on the car by hand,
and when an attempt was made to
chunk the car while the machinery
was in operation, men's hands and
arms were injured. The attempt to
build up the coal above the car body
was quickly abandoned with the re
sult the car only carried two thousand
pounds, or one ton of coal, making
it necessary to handle approximately
one hundred per cent more cars to
and from the mechanical loader and
more time was spent in switching
than in loading the cars. This fact
being established, engineers were
placed on the job to make time
studies of the different operations.
Haulage was speeded up which re
sulted in an increased cost for
haulage and maintenance. The time
studies suggested the installation of
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large capacity mine cars as the one
practical solution. This solution in
volved radical changes in these mines
due to the fact that practically all
of the operations were in old territory
where close timbered, narrow entries
with insufficient head room had heen

driven. Operations through these
entries were carried on for many
years on a thirty to thirty-six inch
track gauge and over light rails,
except on the slope and main haulage
roads, where a heavier rail was used.

Under the conditions existing in
many mines, the capacity of the car
could only he increased by adding
length to the car. The length that
could be added was limited because

of curves, switches and insufficient
clearance. The studies disclosed that
the cost of widening the track gauge
in many of the old mines would be
prohibitive and in such cases a new
design of car was made for the exist
ing track gauge with as large capacity
as could economically be moved
through existing haulage roads. In
some mines a hoard six to eight
inches high was added to the cars in
use whenever the freight of roof
would permit. All new haulage ways
in these mines were driven with suf
ficient clearance to operate larger
cars at a future date.

New systems of mining were
studied, and different types of me
chanical machinery for loading coal
were examined to determine the

machines best suited for the mining
conditions. On seams inclined up to
15°, scraper loaders discharging on
transporting conveyors have been in
stalled, and shaking conveyors are
being used successfully on pitches up
to 22°. These installations allow for

the establishment of a stationary
loading point where trips of cars
coupled together can be run under
tin.' chute and loaded, thereby elimin
ating a large part of the time neces
sary in switching individual cars.

Since mechanical loading of coal
has assumed such proportions and it
has been proven not practical to load
cars mechanically much above the car
body, we have been compelled to re
vise our set-up of dead-weight per
ton of coal hauled in the design of
modern cars and it would seem only
a matter of time until mine cars will

be constructed of lighter weight
materials to partially offset the dead
weight ratio.

The capacity of mine cars is an
important factor governing the pro
duction loading rate of a loading
machine. Time studies show that the

greatest loss in time with mobile type
loaders is due to car changes. With
larger cars, more tonnage can be
loaded with fewer changes for the
same tonnage and with less produc
tion loss.

The following tabic shows the rela
tion of, first, car size; second, tons
loaded per hour, and third, per cent

Time Loading (.Minutes) 1.33
Time Changing (Minutes) 1.33
Loading Cycle (Minutes) 2.G7
Tons Loaded Per Hour 22.50
Cycle Loading 50%

1.68 2.00 2.48 3.11 4.00 5.33
1.33 1.33 1.33 1.33 1.33 1.33
2.96 3.33 3.81 4.44 5.33 0.07

24.75 27.00 29.25 31.50 33.75 30.00
55% 00 % 05% 70% 75% 80%

of cycle time loading.
Where the cars can he run under a

fixed loading head and a trip loaded
without uncoupling or switching the

cars, the loss of time in changing cars
is so reduced that the size of the car
is not such a vital item. Using the
above table, assuming the capacity
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rate of the loader to be the same,
i. e., 45 tons per hour, and the time
changing of one car to be 'A of a
minute, the percentage of loading
cycle ranges from 84.4% for the one
ton car to 95.5% for the four ton

capacity car, a span of only 11.1 %
compared with ZQ'A for the mobile

loader. While production is greatly
increased it is more due to the fact
that the cars can be kept continuously
under the fixed loader head, thereby
increasing the percentage of the
cycle loading time, rather than the
relative capacities of the mine cars.
However, the capacity of the car is
a very important factor in the
haulage. Assuming that a motor
hauls two ten car trips per hour, the
unit production is in direct propor
tion to the size of the car and the

decreased haulage cost is roughly in
the inverse proportion. With the
larger capacity car there is less like
lihood of delays to the loader waiting
for empties due to the increased time
in loading the trips.

All mining men realize each mine
has its individual problems, and in
considering the capacity of mine
cars for any given operation consid
eration must be given to the height

of the seam, tonnage required,
grades, distances, track gauge, kind
of motive power, whether working old
mine territory or developing new
mines, weight of rails, clearance, roof
conditions, kind of loading equip
ment.

Animal haulage has for the most
part been displaced by electric
haulage and the continued improve
ment which is being made on mine
car wheels tends to make transporta
tion of the cars much easier. The

solid body cars which are handled by
rotary dumping devices has im
proved the method of handling coal
at the tipples.

The installation of large mine cars
will require better haulage roads,
although good, well maintained
haulage roads are desirable for any
size equipment. The maintenance
cost of haulage roads should be de
creased if first-class tracks and rollers

are in use, the wear and tear lessened
on equipment such as hoists, motors,
mine cars, etc. Less time will be re
quired for changing cars, there will
be fewer derailments, which, with the
small cars caused considerable loss of

time in rerailments. The increased

safety of this improvement should not
be lost sight of as the hazard from
derailments is of no small con

sequence.

There will be less tendency to
overload the cars, and consequently
less spill over the sides of the car.
In this connection, the steel or com
posite cars are better suited for
mechanical loading for the reason
they allow less leakage which will
reduce the cost of cleaning haulage
roads. In designing a car, a careful
study should be made of the physical
conditions of the individual mine.

Within practical limits, the height of
the coal seam will determine the

height of the car; the character of
the roof will determine the width of

the haulage way and the gauge of
the track, this width and gauge being
the limiting factors in the width of
the car; length and wheel base must
be governed by the radius of the
curves over which the cars must

travel. With these factors known it

will be possible to develop the
maximum capacity car that can prac
tically and profitably be used.

The success of mechanical loading
is in keeping the loading machines
operating to capacity, and in order
to do this it is necessary that suf
ficient cars be supplied at the point
of loading and that these cars be
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available for loading from the be
ginning of the shift to the end.

Properly taken time studies will
develop wherein the haulage is
defective in securing the maximum
loading time possible at the loading
face. When the haulage and loading
time have been co-ordinated, the use
of large capacity mine cars should
result in increased morale among the
employes since waiting for cars when
the loading unit is in position to load
coal decreases the competitive spirit

which is an important factor when
loading coal mechanically and es
pecially where a tonnage rate is paid
or where a combination tonnage and
day wage is paid.

In the writer's opinion large
capacity mine cars are essential to
successful mechanical loading and
therefore, the car with the greatest
capacity possible which is practical
for the conditions under which it

must operate should be installed.

METHODS OF PERMANENT ROOF SUPPORT
By REAMY JOYCE

Chairman, Subcommittee on Roof Support, Coal Division,
American Mining Congress

The research committee on per
manent roof support has an interest
ing and important assignment. While
its work is not as spectacular as re
search in problems of ventilation and
the prevention of explosions, it
nevertheless ranks high in safety

work and in the difficult job of de
veloping a profit as the result of min
ing operations. The necessity of
maintaining adequate roof support in
main headings is fundamental. That
method of construction is ideal which

results in safe, uninterrupted opera-

Stecl 1 Beams Supported on Brick Pilasters, Protected by Brick Curtain Walls.
Clyde No. 1 Mine. W. J. Rainey, Inc.
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tion at low cost. The first cost of
construction and the annual cost

which must be absorbed during the
life of the mine are matters of judg-

Maln Heading. Consolidation Coal Co.,
Mine No. 3

ment based on experience, knowledge
and research.

Of the construction materials or
dinarily used for roof support—wood,
masonry, concrete, steel, and com
binations of these materials, each lias
certain advantages, as well as certain
limitations. All of these materials

have known working stresses and
proper designs can he made for any
load with certainly. The nature of
the roof to be supported, the quantity

Guard Rails in Commodore No. 2 Slope,
Clearfield Bituminous Coal Corp.. Prevent

Damage to Slope Timbers.

of coal to be mined, the probable life
of the headings, must he carefully
studied when the plan of operation
is laid out. Serious consideration of

the types of roof support to be used
to meet the widely varying condi
tions, not only in different coal
measures but in the different parts
of the same mine, is vital and neces
sary. No one type of construction
can he expected to produce the lowest
annual cost combined with adequate
safety for all operating conditions.
It is therefore necessary to study the
properties and characteristics of dif
ferent construction materials and to

forecast the results of their use under

definite conditions of service.

Wood

Wood timbers have the advantage
of low first cost. Wood timbers,
when sound and free from decay,
possess great strength for their
weight. Unfortunately, naturally
durable wood is scarce.

The two woods which grow in the
United States that have both great
structural strength and natural dura
bility are Bois d'Arc and black locust.
To the extent that these woods may
still he procured at a reasonable cost,
they make ideal mine timbers.

The average woods run oak tim
ber that is now available for mine

use is not resistent to decay in the
natural state; the original strength is
soon lost and the presence of rotten
timber in the mine constitutes a fire

hazard. The other hardwoods possess
even less natural durability than the
oaks, and the same is generally true
of the pines and various other
conifers. Most of these woods, how
ever, possess adequate strength when
sound, and failure from decay may
he eliminated by chemical impregna
tion under pressure-vacuum processes.

Certain chemicals, like zinc chloride,
which prevent decay, also have valu-
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able fire retardant qualities. Chem
ical impregnation, using modern 3
methods, does not change the physi- ^
cal properties or strength of the kind

Treated Timber Cribbing, Bell & Zoller

Coal & Mining Co.

of wood treated. A very slight in
crease in size in the less strong woods
compensates for lower working
strength. For example, a round stick
of timber increases in bending
strength as the cube of its diameter
and in stiffness as the fourth power
of its diameter.

Wood is resilient and has far

greater ability to absorb impact than
any other material. It bends before
it breaks, and the sound which may
be heard and the deformation which
is seen as wood takes a load are
useful in gauging earth pressures.
When broken through wrecks or
squeezes, wood timbers are easily
removed, which is not so true of

Cribbing on Steel Supports.

masonry, concrete, and steel, which
often have to be shot or cut out.

It is therefore important to think
of wood as being in three distinct
classes:

Untreated timber: 1. Naturally
durable; strong; scarce. 2. Not

Switch on First Rigbt Heading, Con
solidation Coal Co., Mine No. 3
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naturally durable; strong when sound;
plentiful.

Chemically treated timber: 1. Dur
able; strong; plentiful.

Wood timbers have a further
advantage in that they may be "re
covered" and reused if sound. This
is particularly true of treated timber
and to a lesser extent of steel timbers.
Masonry and concrete are so fixed in
place they cannot be moved.

Masonry

Brick walls, arches and pilasters
are durable, incombustible, and most
satisfactory when properly built to
meet the right conditions of service.
The first cost is high and skilled labor
is required for this type of construc
tion. Maintenance cost is practically
nil if not disturbed by wrecks or
earth movements.

Concrete

While concrete does not require
the same skilled labor that masonry

does, its use entails much more care
ful supervision and engineering skill.

Detail* of Timbering at Zcigler No. 1 Mine,
Zoller Coal & Mining Co.
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There are certain roof conditions

that may be made stable by the appli
cation of from one-half inch to one

inch of gunite when the roof is first
exposed and before any appreciable
amount of air slacking has started.
Concrete may thus be used in various

• ——— - ••' ir- ,

if

Steel Cross Bars on Brick Piers

headings where a thin coat will be
effective up to the heaviest types of
reinforced concrete construction.

Main slopes, main drifts, main bot
toms, and other "bottle necks" are
often sufficiently important to justify
the heaviest type of construction be
cause of the difficulty of maintain
ing unstable roof conditions. First
cost of the type of construction
selected must be balanced with the

safe maintenance and dependable
operation of these strategic headings.

Bad concrete disintegrates and the
water in some mines seems to have

this effect even on good concrete.
The importance of intelligent super
vision of concrete work cannot be
overestimated.

Steel

Steel 1 beams, 11 beams and steel
rails are successfully used as headers
or crossbars for permanent roof sup
port rather widely by coal mines.
They are valuable in securing maxi
mum head room. While the first cost

of steel timber is greater than wood,
-a
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the labor cost of installation is gen

erally less. In some places, corrosion

of steel timbers is a real problem, and

painting is often difficult if not im

possible. Steel must be cut to length

before being taken into the mine.

Any necessity for further sizing must

therefore be taken care of by the

Main Bottom—Concrete Arch Nemacolin
Mine. The Buckeye Coal Co.

shape of the heading where it is in

stalled. To a lesser extent, steel legs
are used to make three-piece timber
sets, but usually wood, either un

treated or treated, brick, concrete, or

the coal itself is used to support the
steel headers.

North Manway Alter GunlUng
Nemacolin Mine.

Aims of the Committee

It is the duty of management to
return satisfactory earnings on in
vested capital. Undermaintenance is
expensive and often unsafe. Over-
maintenance or methods requiring
unnecessary capital investments are
also expensive and may make the
profitable operation of the mine im
possible.

The challenge of operation to man
agement requires alert thinking. Con
ditions are changing. Labor costs
are up. Methods and materials must
be studied as never before. Coal

mining now has a real opportunity to

Steel Arch Roof Supports. Nemacolin Mine.
The Buckeye Coal Co.

demonstrate its ability and stamina.
The committee on permanent roof

support hopes to present to the
American Mining Congress many
good methods of roof support, to
gether with the first cost of construc

tion, the maintenance costs, the ser
vice conditions, the service life, and
finally, the annual costs developed by
the various materials and methods.

When buying, please consult the Advertising Section.
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NEW COAL PROCESSING PLANT OF THE

BINKLEY COAL CO.
By W. E. BUTLEDGE

Vice President, Binkley Coal Company

The Bituminous Coal Industry
during the last decade has made very
marked advancement in the produc
tion methods and in the preparation
of the larger sizes of coal. During
the same period many types of ef
ficient mechanical coal burning equip
ment have been installed in in

dustrial plants. Recently, this type
of equipment has been introduced for
low-pressure heating plants, and these
installations are increasing tremen
dously each year. The increasing
number of installations of stokers for

both industrial and domestic use in

the middle west has brought forth a
constant demand from the coal con

sumers for a well-prepared, clean and
properly-sized stoker coal that will
give the most efficiency in the indi
vidual types of equipment.

The growing demand and the
broadening of markets for properly-
prepared stoker coal convinced US
that the smaller sizes of Illinois coal

of good quality could be processed
into a positive low ash and uniformly
sized product, and a processing plant
to accomplish this would be a sound
investment even under conditions

prevailing in 1933.
An investigation was then started

to determine, first, what in the judg
ment of various mechanical and

power plant engineers, constituted an
ideal stoker coal, which would give
the most efficiency in the mechanical
equipment installed in the middle
west; second, to locate a low-cost pro
ducing field of coal with inherent
qualities such that the raw coal could
be mechanically cleaned economi
cally, and the clean product meet the

specifications required; (this devel
oped that a central processing plant
to serve a group of mines in the
same field would be more practical
than if connected with only one oper
ation); and third, after a thorough
study of all types of mechanical
cleaning equipment and plants then
in operation, which one would give
the most efficient and economical

operation with the greatest amount
of flexibility to produce a uniform
low-ash, proper sizing and mixing.

The Universal Coal Washing Com
pany has constructed near Pinckney-
ville, Illinois, in the heart of the great
coal-stripping field of Southern Illi
nois, one of the most modern coal
preparation plants in the United
States. The contract was given to
the McNally-Pittsburg Manufacturing
Corporation, of Pittsburg, Kansas,
for the designing and furnishing of
equipment. In the judgment of lead
ing engineers and others, the coal
washing, preparing and sizing equip
ment in this plant is the most effi
cient obtainable. The plant is inde
pendent of any mining company but
has established milling-in-transit rates
with all the operations in the field
and has made servicing contracts with
some of the largest operators. An
outline of the operation of this plant
is as follows:

The incoming raw coal is dis
charged from the railroad cars into
a receiving hopper at the bottom of
which is located a reciprocating plate
type feeder. This feeder is provided
with an adjustable gate and is
actuated by adjustable-throw cranks
to provide for positive regulation of
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Flow Diagram.

the rate of feed. A scraper con
veyor transports the raw coal from
this feeder to the Norton wash unit.
Instead, however, of discharging
directly into the wash unit, the coal
is deposited by the conveyor into an
open launder and flushed hydrauli-
cally to the washeiy compartment of
the Norton wash box. This provides
for better distribution across the

width of the washing compartment
and also insures adequate presetting.

The wash unit is of the fully auto
matic type with two primary and
three secondary washing stages. The
depths of concentrate bed carried in
the primary and secondary areas are
separately adjustable at will and are
automatically maintained at the de
sired depths by means of a patented
mechanism operating through a
counterbalance float which may be
adjusted to float at any desired gravi

metric level in the washing bed. The

evacuating gates are controlled by
these floats. Thus the setting of the
float control valves determines the

depth of concentrate bed, and the
setting of the float counter-balances
determines the consistency of the bed.
The washing impulse as well as the
control of the back section is effected

through separate air and water valves
for each washing stage. The entire
washed product is sluiced hydrauli-
cally to a 3-deck flexibly mounted
classifying screen which makes size
separations at one and one-quarter,
three quarters and three-eights
inches. The three largest ranges, cor
responding to the No. 2, No. 3 and
No. 4 standard Illinois sizing, deliver
directly to cars on their respective
tracks or optionally to a mixing con
veyor which runs transversely across
all four loading tracks. Gates in each
of the screen decks provide for re
assembly on the screen of any two
adjacent size ranges, while, of course,
the mixing conveyor provides for the
reassembly of any two or more size
ranges whether adjacent or not.
Fresh water pressure sprays are pro
vided on each deck of the classifying

View of Wedge Wire Dewatering Screens.
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screen in order to remove any ad
hering fines or discolored wash water.

The %-inchxO or No, 5 grade
passes through the bottom deck of
the screen together with the wash
water and is laundered to the de-

watering screens which are equipped
with one-half mm. wedge wire. Each
of the dewatering screens is approxi
mately 20 feet long in two balanced
sections. Fresh water sprays under
pressure are applied to the coal near
the end of the first screening section
after the bulk of the wash water has
been removed. These sprays effec
tively remove any adhering fines as
well as rinsing off the fresh water
which might discolor the coal after
drying. The remaining 10 feet of
each screen is utilized for the re
moval ' of the spray water. After
dewatering, the coal discharges op
tionally into the mixing conveyor or
into a collecting spiral which loads
directly into the cars on the No. 5
track. The gate, however, is in four
sections so that 25%, 50%, or 75%
of this product may be deposited in
the mixing conveyor for combination
with the larger size ranges while the
balance loads directly on the No. 5
track. This feature greatly increases
the total flexibility of operation and
makes it possible to load a wide
variety of combinations and mixtures

to meet the most exacting market re
quirements.

The slurry passing through the
one-half mm. dewatering screens con
tains, of course a considerable per
centage of fine solids. This slurry is
collected in the pump sump, and deliv
ered by a centrifugal pump to an ele
vated settling tank. This tank is coni
cal in shape and the solid material set
tles to the apex from which, by the
static head of water above it, it is
forced through a pipe to the sludge
screens which are mounted directly

over the dewatering screens. These
sludge screens are equipped with one-
eighth mm. and one-quarter mm.
wedge wire and the dewatered solids
or sludge discharged from these
screens may he optionally reassembled
with the washed coal, discarded with
the refuse or divided half and half be

tween these two dispositions.
The water passing through the

wedge wire of the sludge screens is
returned to the circuit through the
pump sump. This constitutes a closed
circuit hut it is a matter of record

that there is no actual building of
one-quarter ram. fines in the circuit.
The explanation undoubtedly lies in
the fact that the fines on the screen

tend to constitute a filter, with the

wedge wire serving merely as a sup
porting base and therefore very little
solid material actually passes through
the wedge wire. The clarified water
from the top of the settling tank is
returned by gravity to the wash unit
for re-use and the only make-up
water supplied to the circuit is the
water which is applied in the form
of the fresh water sprays.

A single drag type conveyor re
ceives the rejects from both the pri
mary and secondary elevators, as
well as the dewatered sludge if it is
to he discarded, and delivers the com
bination rejects to the refuse disposal
site at some distance from the

washer. At present a traveling
scraper mounted on a high line and
operated by an electric hoisting
engine is being used to distribute the
rejected material after it is dis
charged from the refuse conveyor.

The raw coal conveyor extends be
yond the raw coal launder to dis
charge, when desired, upon a belt
conveyor which will deliver directly
to the classifying screens, thus by
passing the wash unit. This will
make it possible to store unmarket-
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able washed sizes during certain sea
sons of the year and then return
them to the plant for resizing or mix
ing at seasons when they arc salable.

The plant has now an hourly ca
pacity of 125 to 140 tons per hour
feed, depending on the size of the
raw coal, and on account of being in
dependent of any mining operation
is in a position to operate multiple
shifts.

The design of this plant is for
twice its present capacity, the raw
coal feeder and conveyor as well as
the classifying screens and mixing
conveyor have sufficient capacity for
the ultimate plant and the only
equipment that will he necessary to
double the capacity will be the addi
tion of another washing box and bat
tery of dewatering screens.

The entire flow as outlined above

is shown on the flow sheet diagram,
which also indicates the proposed ex
tension to the plant.

A laboratory is maintained on the
ground floor of the plant, where daily
sink-and-float tests are made to de

termine the relationship of washer
adjustment variables to specific
gravity of separation, as well as the
relationship of sink-and-float per
centages to ash contents of coals
treated. These data are the means

of keeping an accurate check and
control over the plant operation.

Where this plant is the only one
of its kind now located in Southern

Illinois, it is our firm belief that
within a few years, the major portion
of Southern Illinois coal from 2 to 0

inches will he similarly prepared.

Norlon Automatic Washing Box Showing Launder.
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DISCUSSION ON PROMOTING SAFETY
By DR. .1. J. RUTLEDGE

Chief Mine Engineer, Maryland Bureau of Mines

Mr. Bryson said in his paper that
safety is an investment. 1 would
say that safety is an investment that
is sure to yield a good profit. 1
notice Air. Forester of The Consoli

dation Coal Company in the audience.
If i could take from out of the files

of that company some figures regard
ing their compensation costs, the dif
ference between that company's costs
and that of other companies' costs
per ton for accident prevention, there
would be a very handsome profit. I
want to take off my hat to the Safety
Department of The Consolidation
Coal Company. They have been re
ducing mine accidents. Recently two
young men who had been working in
a Tyson mine of The Consolidation
Coal Company, leased a small mine in
the Tyson seam and began to work it
on their own account. Of course,
they carried accident compensation
insurance and they carried into their
own mine, where they were taking
the money out of their own pockets
to pay for timber and compensation,
the same habits in which they had
been trained in the Consolidation

mines. The Inspector reported that
when a person went into the mine
operated by these two young men,
they were so well timbered that one
would think he was in a Consolidation

mine. Of course, these two young
men are making money in their coal
business.

Accidents do not have to happen.
Accidents can be prevented.

Referring to Air. Bryson's charts,
chart Xo. 1 is very interesting but 1
am a little from Missouri on this

Chart. Some time I would like to

have a private discussion with Mr.

Bryson and have him explain this
data more fully. The same thing
goes for his chart Xo. 2. Incidentally,
this shows what a good, conscientious
safety man can do when he is put in
charge of accident prevention.

Referring to the cost of accidents
—and 1 would say with considerable
pride that Maryland was the first
State to put accident compensation
for mine employes on the statute—
our cost for fatal accidents averages
$5,000 if a man has a family, but it
can be higher. It can go to consider
ably more than that. The average
cost for burial is $125.00; medical
and hospital costs can go up as high
as $800 in each case. During the last
few years that I have been studying
mine accidents and comparing costs
of compensation with my friends in
other states, the records of two states
have worried me considerably. One
is Kentucky and the other is Alabama
and I have come to the conclusion

that they don't have any lawyers in
either of those states; at least not in
the coal fields, because I do not see
any legal costs in their statements
of accident costs. I know they could
not keep the costs as low as they do
if they have as many lawyers as we
have in our compensation hearings in
our Slate. Moreover, our .Maryland
law is so worded that the claimant

need not be represented by counsel.
1 was confronted the other day by

the accident report made by a young
man who had had three accidents in

a comparatively short period of time.
1 went to the Accident Commission

and said, "Here, something is wrong;
this young man (I presume he is
young, for he is a brakeman) has
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made three accident claims within a

relatively short period of time. In
vestigation proved that in at least one
of the instances not only the Mining
Law had been violated but also the
company's regulations. In common
justice, in my opinion, when the Min
ing Law and company regulations are
violated and an accident results, com
pensation ought to be denied the vic
tim of the accident. Until the com
pany gets behind accident prevention.
it is useless to try to do anything in
the way of preventing accidents.
.Moreover, unless you have pood mine
discipline, you might as well quit die
fight against mine accidents.

Regarding the cost of mine acci
dents, our operators who arc State-
insured, report costs that run any
where from 8c to 10c to 12c per net
ton of coal production. Some of the
figures that I have been privileged to
see in the files of some of the self-

insurers run anywhere from line to
2c per net ton. So there is a very
great saving to the self-insurer after
all their expenses are paid.

There is no argument at all against
safety. Mr. Bryson remarked to me
just before I got to my feet that the
rate in Kentucky was $9.50 per
8100.00 of payroll just before some
of the operators assumed their own
insurance. I overheard the president
of one of our largest companies talk
ing with one of the members of the
Accident Commission the other day
and the president stated: "That his
rate was $7.25," and he remarked,
"that his present rate ought to be
less as it is only seven-hour exposure
now—one less than wo had recently."
This was a new thought to me but
it is an argument to use on the com
pensation authorities.

The paper by Mr. Roy is very good.
I have been following Mr. Roy's

safety work in Ohio very carefully.
Ohio has a higher rate than we have
and if my memory serves me cor
rectly—and I think it does—I think
I have met Mr. Roy under other
circumstances many years ago. It is
a pleasure to see a man who fought
so hard for the miners' interests

fighting equally as hard for mine
safety and it is an added pleasure to
see the son of such a man up here
reading a paper. It shows that he
had better advantages than his father
had at his age. I agree with Mr. Roy
altogether in what he said that safety
can only be promoted through a
safety department. You will recall
he said that a man in their mines is

not merely a check number, that he
is a man and so treated.

Incidentally, this man I referred to
in our mines who had had three acci

dents, this is what we call an acci
dent repeater and you will remember
the trouble we used to have with the
repeater in elections and polictical pri
maries. The accident repeater is the
next thing that should be looked
after. The employe or coal company
that has too frequent accidents should
be looked into very carefully. It took
us tbree years to find out what was
wrong with one of our largest mines
where they had numerous accidents.
Since a change in management this
mine has had an excellent accident

record.

If the rates for accident compensa
tion continue increasing as they have,
I predict that either the fund will fail
and cannot be supported much longer
or in some states the insurers will go
back under the old common law, de
plorable as that would be.

I would direct your attention to a
paper read at the February meeting
of the A. I. M. E. in New York by
Mr. F. Robertson Jones entitled
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Workmen's Compensation—a Grow- accidents should read some of these
injr Burden on Industry." Anyone papers prepared by Mr. Jones,
who has anything to do with mine

CONSTRUCTIVE SAFETY WORK
By E. L. BERGER

General Superintendent, Bell & Zoller Coal & Mining Co.

Constructive Safety Work as ap
plied to mines, means the prevention
of injuries to mine workers; the
elimination of removable hazards and

the development of right-thinking on
safety in the minds of the manage
ment and in the minds of the men.

It means work; both brain work and
manual work, but particularly brain
work.

Most of my experience in safety
work has been at the two mines of

the Bell and Zoller Coal and Mining

Company, located at Zeigler, Illinois.
I am making no claim that the safety
record of this operation is superior
to that of any other operation. I do
say that it is far superior to many
operations and that very substantial
progress has been made there in
safety work in the past five years.

The Lost-Time Frequency Bate has
decreased at No. 1 mine from 3-10 in

1929 to 74 in 1933, and at No. 2
mine, from 201 to 80. The tons per
Lost-Time Accident have increased at

No. 1 mine from 3,300 in 1929 to
12,000 in 1933, and at No. 2 mine
from 4,800 to 9,200.

Both mines are thoroughly organiz
ed union mines which some people
think retards a safety program. The
men cannot be forced to wear pro
tective clothing, but every one of the
over 400 underground employes at
Mine No. 1 wear safety hats, and
over 90 per cent of them wear safety

toe shoes. At No. 2 mine, over 95

per cent of the 800 underground
employes weal' both safety hats and
safely toe shoes. In 1929 hardly any
protective clothing was worn.

Some months ago, a few employes
with political aspirations, called a
meeting for the purpose of eliminat
ing safety clothing. However, men
who had enjoyed the protection of
safety clothing dominated the meet
ing, and the morning following the
meeting, thirty-five men who had not
previously worn protective clothing
purchased safety hats and safety toe
shoes.

The men are taking a real interest
in accident prevention. Some have
been active in developing new safety
devices. 1 might add, that although
the American born predominate, the
list of employes is made up of almost
all the nationalities usually found in
coal mines, and that the operation
may therefore be considered as fairly
representative of the industry.

The records cited previously are
not perfect records. There is plenty
of constructive safety work yet to be
done. The records, however, do show
decided progress and 1 am convinced
that the progress is due to the safety
campaign initiated about the latter
part of 1929 after a year of par
ticularly distressing accidents.

This date did not mark the begin
ning of safety work. A safety engi-
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necr had been on our pay roll long
before that time. We had safety de
vices and had our mines posted with
safety signs. We kept accident re
cords. We had much of the safety
paraphernalia common to safe mines
and also common to many of the un
safe variety. We have had occasion
to make alterations and improve
ments in these branches of our safety
work. We had not gone far enough,
but we were not wrong in the type
of our safety equipment

Wo were wrong in our general at
titude toward safety because we then
believed many things which we now
know are false. We did not change
all of our ideas over-night. Perhaps
we are still cherishing some false
notions which are preventing a bet
ter record. We are trying to keep
our minds open to new ideas on
safety.

We did give up the idea that acci
dents just happen, and now know that
they can be prevented. We started
to prevent them and to sell this idea
to our bosses through meetings, let
ters and full reports on every acci
dent. We carried the report of every
Lost-Time Accident in our monthly
magazine with suggestions for avoid
ing a repetition of similar accidents.
We established a few well defined,
practical safety rules.

We knew that we needed the co
operation of the men, but were doubt
ful of our ability to obtain it because
the mines were thoroughly unionized
and there was plenty of labor agita
tion. We started a drive to have 100
per cent of our employes trained in
first aid. Almost every employe took
the training. We had less difficulty
in inducing the men to attend the
schools than we did some of the
management. We then gave up the
idea that the men, particularly union
men, will not co-operate. We know

that they will co-operate if the matter
is properly presented.

While on the subject of first aid I
wish to say in passing that the State
Department of Mines and Minerals
and the United States Bureau of

Mines, were of wonderful help in fur
nishing instructors and speakers for
the classes in first aid.

Some one may remark that first
aid is not safety work. Technically
that is true, but men in first aid
classes are very receptive to safety
suggestions, and I know of no better
way to arouse the interest of a large
group of men than in safety talks and
discussions in first aid classes. At
these meetings the men feel free to
call attention to hazards and unsafe

practices which the management may
have overlooked.

As the safety work continued we
gave up still another idea and that
was that safety destroys efficiency
and increases costs. We know now
that the safe way of doing a job is
the efficient way and that a safety
campaign costs only a fraction of the
saving that it effects. Compensation
for accidents is not cheap. A man
on a stretcher and the men carrying
him are producing no profit. A haul
age road tied up for the transporta
tion of an injured man is non-pro
ductive. Every accident has a de
moralizing influence on a working
crew. Accidents are expensive—
safety is not.

We not only gave up old ideas, but
we acquired some new ones, new at
least to us.

Safety work, in order to be effec
tive, requires equipment such as
safety devices, signs, illustrations, re
ports and accident records. Such
equipment is an important part of
the successful safety campaign, but
the error should not be made of
thinking that equipment is the main
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part. Equipment bears about the
same relation to constructive safety
work, that tools bear to the construc
tion of a building. Constructive
work, whether applied to a building
or to safety work, requires a clear
thinking, authoritative, directing head
and efficient workers. Without these,
it is futile to even hope for much suc
cess.

Constructive safety work requires
salesmanship. A man new on a job
does not automatically work safely.
Many experienced men continue un
safe practices until some one sells
him on the safety idea. Our exper
ience indicates that new employes arc
more easily sold on safety than old.
During the past year we had occasion
to hire many new men and we took
particular pains to see that they were
advised of the hazards of their work

and of safe practice. We did not
neglect the safety campaign as to old
employes, but up to the present the
new men have a better safety record
as a whole than the older ones.

Continuing on salesmanship. To
many men, hard hats, safety toe shoes
and goggles appear as needless and
uncomfortable refinements. Unless

some one shows the advantages of
such equipment and has the patience
to see that only a proper fitting and
comfortable article is sold, the men
will not buy. The above statement
is so obvious that I hesitated to make

it. I made it only because I have
heard of mine officials who have said

that they thought that protective
clothing should sell itself. It may
sell itself, but it will be a slow process
and severe accidents are likely in the
meantime.

Safety work needs to be sincere.
The management cannot wink at un
safe practices and removable hazards
and still secure strict compliances
with safety rules from the men. It

must adopt practical safety sugges
tions if it expects the employes to
have confidence in the sincerity of
the campaign.

Safety work needs to be honest;
honest in accepting blame when de
served. Most accidents can easily be
explained as unavoidable when in fact
it is questionable if there is such a
thing as an unavoidable accident. An

actual illustration: A main line loco

motive is hauling a trip of coal cars.
The motor runner is observing all
safety rules. The track is in good
condition, but on a curve one axle of
the locomotive breaks letting the
frame down onto the track. The

runner is jolted off, run over and
killed. That looks like an unavoid
able accident. No one could be ex

pected to know that the axle would
break under ordinary working con
ditions.

However, special grades of steel
for axles are available which are al

most sure to eliminate accidents of

this kind. If the accident is classed

as unavoidable, nothing will he done
to eliminate similar accidents. If an

honest effort is made and the real

cause of the accident is found, the
proper grade of steel will be put in
for other locomotive axles and there

will be no recurrence of a similar

accident, and another piece of con
structive safety work will be per
formed.

Safety work needs to be continuous
throughout the life of a mine. Special
drives for no-accident months and

competition for safety records in
given periods are helpful in keeping
the idea of safety to the front, but
accident prevention should at all
times be kept in mind and in order
to do this, new signs, new devices and
new schemes should constantly be
developed. There can be no let-up
in the propaganda for safety nor re-
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luxation in the enforcement of safety ure of any phase of mining work,
rules.

Prevention of accidents is the very

definite duty of every member of
the supervisory force. In addition to
being a duty, it is the greatest pleas-

What can bring more happiness to
any man than the feeling that
through his efforts he has kept deatli
and injury away from his neighbors
and friends?

THE COAL INDUSTRY AND THE GOVERNMENT'S

HYDRO ELECTRIC PLANTS
By DR. E A. HOLBROOK

Dean, Schools of Engineering and Mines, University of Pittsburgh
(Reprinted by Courtesy of National Coal Association, Washington)

Foreword

At a meeting in Pittsburgh, Pa., on
December 5-6, 1934, of the Coal Min
ing Institute of America, Dr. E. A.
Holbrook, Dean of Schools of Engi
neering and Mines of the University
of Pittsburgh, dealt with the subject
of the coal industry and the govern
ment's hydro electric plants in an ad
dress which is herewith reprinted
with his permission.

Dr. Holbrook is a graduate of the
Massachusetts Institute of Technology
and was for some years with the U.
S. Bureau of Mines and Assistant

Director 1920-22. He resigned from
the government service to head the
School of Mines of Pennsylvania
State College 1922-27 and since 1927
has held his present post at the Uni
versity of Pittsburgh.

The National Coal Association had

no part in the recent Pittsburgh meet
ing of the Coal Mining Institute and
no hand in Dr. Holbrook's ap
pearance and address on that occa
sion. But his presentation of this
subject is so timely, its concern to
our industry so vital, and his factual
argument so lucid and so authorita
tive that our association welcomes the

opportunity to give it wide distribu
tion.

Two Basic Discoveries

The greatest event of the 18th Cen
tury was the development of the
steam engine by James Watt and
others. He took the load of the

world off the backs of men, where it
bad rested for untold centuries, and
put in on machines. The greatest
event of the 19th Century was the
discovery of the principle of the elec
tric dynamo by Faraday and its sub
sequent development by Edison and
others to transmit power over great
distances.

On these two basic discoveries has

rested the material birth and the ad

vance of the industrial civilization

in which we live.

Stated in another way, we today
must have power to do the work of
the world. By the beginning of the
20th Century, coal had practically
displaced all other fuels as a source
of power. Indeed, it could be ac
curately stated that the amount of
coal used in a country offered a good
index of the relative material or com

fort civilization of that nation.

Mostly the coal was burned under
boilers to generate steam which was
used in turn to drive steam engines
which gave us our power, but only at
the place of generation. At about
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this time came the turning of the
steam power into electrieity by the
dynamo, transmitting this power
many miles by wire and again turn
ing it into useful work by the electric
motor. It is unnecessary to detail the
parallel developments of electric
lighting and heating through the re
cent decades.

Small water wheels, using the
power that is in falling water, had
been used in New England and else
where before the birth of the Steam
Engine. With the coming of the
railroads about 1830, it was soon
found that coal could be shipped
from Pennsylvania and used under
boilers to make power for the
New England mills, far cheaper than
sufficient water power could be de
veloped on the spot. In addition, the
coal steam power could be bad 305
days in the year, while with the older
water power many mills had to close
through the summer or dry season.
Only in a few favored places did
water power hold its own with coal.

Thus practically all power was de
veloped by coal up to 11100 and
electricity, where generated and
transmitted, depended on coal for its
source of power.

Just before 1900 came the installa

tion of the great water power tur
bines at Niagara Falls, the direct

conversion of this power into elec
tricity and its transmission over con
siderable distances. Here was an
ideal place for generating water
power, no expensive dam was re
quired and there was a year around
steady stream of water stored in the
Great Lakes. Thus, this electrical
power could lie generated and sold
at a cost far below the electrical

power generated by any steam plant
of that time.

Race Between Coal and Water

From then on we have witnessed a
race, as it were, between coal and
water, as to which could furnish

more cheaply the increasing demand
for electric power. There is nothing
about a steam coal power house to
excite the imagination, but the
thought of that great water power at
Niagara being harnessed does grip
the emotions of people. "White Coal
Magic"—"A God-Given Source of
Power"—"Mother Nature's Gift to
the People"—it has been called.

Now the story would be simple if
on the one hand we had a thousand
Niagaras and on the other hand if in
ventors and engineers had been con
tent to let coal-driven steam engines
and boilers stay in the undeveloped
state of that time. The coal business

largely would have passed out of the
picture and we could supply our
power needs easily and cheaply by
water. Following Niagara, other
easily harnessed streams were used to
develop electric power.

No White Coal Magic
Then we came to a period where

more costly work was needed to har
ness the water power. Now, we have
to build high dams to provide the
water head needed. We must buy
the land we I'lood. In most cases the

dams themselves hold only a few
days' supply and when drought comes
we must either have an expensive
auxiliary steam power plant or must
build, at large expense, storage dams
and reservoirs to furnish water dur

ing low stream periods. Whether
water in a stream is a boon or a use

less flow, therefore, depends upon

just one question: How much will it
cost to harness it for what we can

get out of it? There is no magic in

it, only the figuring of interest, de
preciation and sinking fund on the
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investment to see if it will pay.

Now as to coal. Thirty-five years
ago we used what are now old
fashioned boilers and old fashioned

steam engines to gain our power.
During the past thirty years the im
provement in boilers has been re
markable and the perfection of the
modern steam turbine has pushed the
steam engine out of the picture. Then
a 4000 H.P. engine was noteworthy.
Today the Brooklyn Kdison Company
in New York operates a single
210,000 H.P. steam turbine.

Forty years ago it took 10-15 lbs.
of coal to furnish a kwh. of elec

tricity. In the most modern stations
it takes about one pound of coal per
kwh. Thus, coal and the power en
gineers have brought about improve
ments that today makes it cheaper to

develop electricity through coal than
through water, at all points excepting
those where coal takes a long freight
haul, or where extremely favorable
conditions occur for cheap and con
tinuous falling water.

Political Horse Power

Above all, the question of water vs.
coal is an economic and engineering-
question. It is not a political ques
tion and can only remain one by
using public money to disadvantage.
The people just have the notion that
every stream represents golden dol
lars running away to the sea, and
that a few millions of public money
spent on a dam would bring them
eternal peace, plenty and happiness.

I quote now from the speech of a
Congressman, made some years ago,
with reference to the Muscle Slioals
power project:

"The mighty and God-given
waters of the Tennessee River,
which, having been harnessed at
Muscle Shoals by the power of
man, shall subject to his mighty
Will turn Sun Kissed Dixie into a

land of peace and plenty, and for
ever free the southern farmer
from the thraldom of the fertilizer
trust."

I call this political horse power.

Now the facts are that the Ten

nessee River is a flash stream, wide
and deep in spring and low in the
fall. From the stream records you
can find out for yourself that for
several months in the year, the con
tinuous water horsepower available
at Muscle Shoals is less than 100,000.
This is about one-half of that pro
duced by a single electric turbine
generator at the Brooklyn Station,
previously referred to, and about
one-third of that available every day
at the Colfax station on the Alle

gheny River.

Muscle Shoals Costs

Government figures show that
47,000,000 dollars has been spent in
building the dam and electric equip
ment at Muscle Shoals. With interest

and depreciation at 6 percent, you
and I are paying an annual interest
charge on Muscle Shoals of $2,820,-
000. Now a steam plant to make
the same power would cost about
$8,000,000, which, with interest and
depreciation at 8 percent makes the
yearly carrying charge $040,000.
The coal required would be about
375,000 tons at $4.00 per ton—
$1,500,000. Total yearly cost of the
steam plant, $2,140,000, or nearly
seven hundred thousand dollars a

year less than the government water
power plant. You will see from this
that the savings over the hydro
electric plant would pay for the
steam plant in ten years, while the
government plant will be paid for by
our great grandchildren. I have put
the coal cost at $4.00 per ton because
the Muscle Shoals is within a stone's

throw of the Alabama and Tennessee

coal fields.
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Lest you feel that this is a partisan
statement, 1 <iuote from an official
report of M. C. Tyler, Lieutenant
Colonel, Corps of Engineers, U. S.
Army, dated October 20, 1031:

"1. The Government's power
plants at Muscle Shoals and the
proposed Cove Creek development
are not suitably located to serve as
the main generating; system of an
extensive indepedent power system.

"2. The construction of an inde
pendent system would involve ex
penditures of public funds.

"3. The cost of transmitting
power in such a system would be
high and the reliability of service
at long distances from the generat
ing system would he poor.

"4. The construction of such an
independent system would be an
economic waste, in that it would
duplicate transmission facilities
now ample to serve the region.

"5. It may be expected that the
deficit from the construction and
operation of such a system which
will have to be met by the Federal
Treasury and by the general tax
payers, will largely exceed any sav
ings from lower rates which may
accrue to the limited local public
served."

The report has been lost in the
Wonderland at Washington.

It takes about two men working

for a mining company to produce
1,000 tons of coal per year. Thus

this one hydro plant puts out of work

750 mine employees and destroys a
community dependent upon them. It
takes off the railroads 150 train-

loads of coal and the train crews and

deprives the railroads of perhaps
8750,000 in yearly revenue. Is this

the greatest good for the greatest
number? I submit that it is not.

Hut this is not the whole story.

The total cost at Muscle Shoals for

an auxiliary steam station, obsolete
nitrate and fertilize]- plants, etc., has
run the cost up to 8127,000,000.

TVA's 149 Dams

Now comes the Tennessee Valley
Authority (TVA). They must first
furnish more water for Muscle

Shoals, so they are building upstream
at Cove Creek, Clinch River in
Happy Valley, the Norris Dam, of
which the primary purpose is to fur
nish storage water to increase the
low water flow at Muscle Shoals. A

laudable effort, but adding some 38
millions of capital expenditure on
which interest and depreciation and
sinking fund must be paid.

The full plan of the TVA contem
plates something like 149 storage and
power dams in the Tennessee basin,
involving a hydro-electric system
whose total cost will exceed one bil

lion dollars of taxpayers' money.
Within the radius of, say 250 miles
of these developments, are already
private steam and water power plants
with 40 percent excess capacity over
requirements. At a generous rate of
expansion it would take over fifty
years for this section to absorb the
government-generated power, even if
no additional private plants were
built. If the government is to give
away power, mills and industries will
move there, leaving us what here?

You will note that I have not dis

cussed the cost of transporting and
distributing electricity, because it will
cost about the same to distribute and

sell elecricity, no matter if it is
generated from water or from coal.
If there is a difference it is in favor

of coal, because coal plants usually
are erected near centers of consump

tion, while water power plants are
where the water power is, often re
mote from centers of population.
Actually the cost of the coal repre
sents only from 18 to 28 percent of
the cost of electricity ready to light
our houses. Likewise the water-

generated electricity represents not
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more than the same percentage of the sale of electric power there, especially
cost of that electricity ready to use. in regions in the far West, remote

Recently the TV A bought out the from coal. Rut these new schemes
Tennessee Public Service Company of the government go far beyond the
franchise and plant at Kno.wille, boundary line of good economics,
under conditions that some lawyers j h:lve here a map showing the di-
have described as under duress. The vjsion of nearly the whole country
citizens eagerly voted for the cheaper jnto new authorities, among which are
government power. 1 note, however, the St Lawrence, the Loup River in
that the PWA had previously ap- Nebraska, the proposed Arkansas
proved a grant and a loan to Knox- RivL,r Watershed Authority, the Wa-
ville of $2,600,000 to build a new bash Valley Authority. The primary
municipal electrical distributing sys- purpose of" all of them ;a to fumfch
tern. Is it right to destroy a public electric power at a capital and
utility that pays taxes to give away 0,)erating cost far beyond that if coal
cheaper electricity on which the were used
taxes and interest to support the
high investment are paid for by us St- Law™"" P°w<=<" Project
all? In other words, the people of As an illustration, take the St.
the whole country will pay for the Lawrence Power project. If carried
Tennessee Valley cheap electricity 0Ut> ,l WOU,d P«>duce 6% million
and with a total cost greater than horsepower, to be distributed largely
coal-generated power there. m NeW York «nd NeW England at

To sum up, the proposal in the an estimated total capital cost of
Tennessee Valley, is $350,000,000. Now, Pennsylvania
Muscle Shoals cost 127 million coal furnishes most of the electric
First TVA appropriation 50 million P°wer '" those •states- This water
To TVA by President's power would destroy the market for

direction " 25 million Bnd replace annually 58 million tons
To TVA from other of bituminous coal, or more than two-

government depts. ---- 11 million thi,'ds of Pennsylvania's present pro-
TVA estimates for five- duction. It would do away with

year program 205 million 19>000 height trains per year on our
Committed for use by railroads, each train hauling 3,000

other government depts. tons of. coal- 0ne hundred thousand
in the Tennessee River coal mine employees and their fam-
basin 56 million ilios wou'd have to find new homes.

Actually whole counties in Penn-

Total .- 474 million s.vlvania would be left nearly without
Projected future dams and power Population or taxable property,

facilities (149 in all) will add another PWA'S Loup River
500 million dollars to the foregoing Early this year, when the Secretary
total. of the Interior announced the project

Years ago the government properly out in Senator Norris' territory for
constructed irrigation dams in the the development of the Loup River,
West. Then came the idea of gene- the National Coal Association wrote
rating electric power at these dams, him that the project would displace
If irrigation was desirable, then no 200,000 tons of coal annually and
one objected to the generation and throw out of employment a large
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number of coal miners and railroad

employees. The Secretary made this
reply:

"The statements you make in
this letter to the effect that cur
rent can be generated more cheaply
in the vicinity of the Loup River
project by steam-generating plants;
that the territory will not furnish
a market for its output, and that
the plant would operate at much
less than its rated capacity, are all
statements that have been made
before. The fact that the project
was approved, notwithstanding, in
dicates that they were found to he
without merit."

Conclusion

Gentlemen, the coal industry of
this country gives employment di
rectly to more than half a million
men and furnishes 30 percent of the
freight for our railroads. In western
Pennsylvania, were it not for our
coal, we probably would be a .small
community surrounded by a not very
prosperous agricultural district. At
least six counties surrounding Pitts

burgh prosper only when coal can
be produced there.

Is our contention without merit

when a piece of paper and a pencil
quickly show in most of the projects
now under way, or under considera
tion by the government, that elec
tricity can be produced more cheaply
there by coal; that the bulk of taxes
of some of our counties comes from

coal lands; that our mining popula
tion will have no other prospect of
employment; that our railroads can
not exist without the freight revenue

from coal; that government revenue
drained from Western Pennsylvania
is being used in part for grandiose
projects in other parts of the country
that will impoverish us?

1 think the coal industry is willing

and expects to meet fair competition

from the government. If a great

power plant can be erected and

operated somewhere more cheaply by
water than by coal, we acknowledge

defeat. We ask, however, that the

competition be put on an economic

basis with all factors included. If

this is done, we have no fear of the

proper economic decision.

Thomas Edison, in 1929, said:
"We shall steadily require more

power, but a great deal more fuss
is being made over hydro-electric
power than its intrinsic value war
rants. The first and best source
of power is coal. Water power is
a political issue, not a business one.
The government never really goes
into business, for it never makes
ends meet. And that is the first
requisite of business. It just mixes
a little business with a lot of
politics and no one ever gets a
chance to find out what is actually
going on."

Last year, while in Washington, I
talked with an enthusiastic govern

ment "White Water Magic" booster.
"Well," said he, "you do not under
stand. You approach this question
from your head and not from your
heart. You do not appreciate its
social value."

To those of you who place high
stress on the social value of great,
quantities of electrical power from
water, my answer is that it is the
same kind of electricity that you get
from using coal, and that we, in the
coal industry, can show a population
numbering millions now happily en
gaged in mining, transporting and
utilizing what is also a "God-given
source of power"—C O A L.

Resolution adopted by the National
Coal Association at its 15th annual
meeting at Washington, October 27,
1934.

Resolved, That the hydro-electric
power development now being initi
ated by the TVA and by other gov
ernment agencies, and the St. Law
rence project, which is to be revived
for action by the next Congress, is
without economic or social justifica
tion and on the contrary is both
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wasteful, extravagant and destructive
and ought to be speedily halted. The
consummation of this program will
increase unemployment instead of re
lieving it; will dislocate and destroy
private industry instead of stimulat
ing it; will effect direct losses of
incalculable amount upon the coal
industry and related business, upon

the railroads, and upon the privately
owned public utilities; will impose
new large and unnecessary burdens
upon the American taxpayers, and,
taken in its entirety, this stupendous
water power development is calcu
lated to retard rather than promote
recovery.

PROCEEDINGS OF ILLINOIS MINING INSTITUTE
FORTY-FIRST ANNUAL MEETING

Friday, November 2,1934
Held at Hotel Abraham Lincoln, Springfield, Illinois

MORNING SESSION

10:00 O'clock A. M.

President Treadwell: Members of

the Illinois Mining Institute, it gives
me a great deal of pleasure to open
the Forty-second Annual Meeting of
the Illinois Mining Institute and to
see such a good attendance and so
many present. We have been a little

late getting started this morning. I
think we have a very interesting pro
gram. I believe we had better get
right along with it.

Is the Mayor here this morning'.'
He has been out of the City, and
we did not know whether he would
get back. If not, we will go right
ahead.

The first order of business is the
reading of the minutes, but as the
minutes are all printed in the Year
Book 1 believe we will dispense with
that.

The next order of business will be
the report of the Secretary, Mr.
Schonthal.

REPORT OF SECRETARY

November 2, 1934
To the Officers and Members of the
Illinois Mining Institute:

The year just brought to a close
has been a very busy and highly satis

factory one, as will be noted by the
reports showing the cash position of
the Institute as well as its position
from the standpoint of membership.

There has been quite a bit of
activity on the part of the major
committees, whose reports you will
hear later.

The boat trip was a very success
ful one from the standpoint of mem
bers on board, and it showed a profit.
There were 113 members on board,
which is probably the largest atten
dance in many years.

The yearbook, through the efforts
of the very active committee on ad
vertising, turned out to be very satis
factory and quite profitable.

During the year just ended, the
Secretary's office sent out upwards
of 10,000 pieces of mail. This, com
bined with the regular work of tak
ing care of handling dues, paying
bills, and other details, entailed quite
a bit of work on the office of the
Secretary, but the results are very
gratifying and make the work very
well worthwhile.

The hope expressed in my report
last year, that our membership would
reach at least five hundred, has been
fulfilled, due to the very good work
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of the membership committee headed of our members: W. G. Mutton and
by 11. H. Taylor, Jr. We are hoping Fred K. Clark, who was one of our
that the coming- year will enable us first life members. Letters of con-
to hold all our present members and dolence were dispatched to the bc-
enroll many more. reaved families.

The Institute is just now beginning- I wish to express my appreciation
to realize some of the hopes that have to all the members, the Executive
been held for it in the past few years, Hoard, the Officers, and the Coin-
in that constructive work that will be mittees for their ever ready willing-
helpful to the Coal Mining Industry of ness to co-operate to lighten the bur-
the State can be accomplished. The dens of the office of the Secretary,
program laid out for the coming year Respectfully submitted,
is most constructive, and you will be 1!. E. SCHONTHAL,
informed from time to time of these Secretary-Treasurer,
activities. Next in order of business is the

During the year we have lost two report of the Auditing Committee:

REPORT OF

AUDITING COMMITTEE

ILLINOIS MINING INSTITUTE CASH STATEMENT

NOVEMBER 1, 1934

Report of Auditing Committee

Balance in Bank, November 1, 1933 $1,416.84
Dues paid in 1934 1,452.00
Interest on bonds, profit on yearbook and boat trip 1,063.75

§3,932.Oil
Less general disbursements: printing, postage, telephone, telegraph.

etc. - - 1,303.10

Balance in bank, November 1, 1934 §2,628.99
Cash on hand 10-31-34, not deposited COO

Total cash, November 1, 1934 §2,634.99
Balance in bank, November 1, 1933, per above 1,416.34

Profit for year 1934 §1,218.65
Life Membership Account

Balance October 30, 1934 §201.97
The foregoing is found to be correct:

D. H. DEVONALD,
W. J. AUSTIN,
JOHN A. GARCIA,

Auditing Committee.

Bonds Owned by Illinois Mining Institute
One—Chicago, Burlington & Quincy Railroad Co. §1,000.00
One—Missouri Pacific Railroad Co. 1,000.00
One—Western Union Telegraph Co. 1,000.00
Two—U. S. Treasury Certificates, §1,000.00 each -- 2,000.0

Peter Joyce: I move the accep- heard the report I believe it is in
tancc of the Secretary's report. order for a motion to accept it and

President Tread well: You have place it on file.
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(Which said motion was duly
seconded.)

President Treadwell: It is moved
and seconded that the report be ac
cepted. What is your pleasure?

(Whereupon the said motion was
unanimously adopted.)

President Treadwell: We will now

have the reports of the Committees.
We will hear first from Mr. Taylor,
of the Membership Committee.

Chairman II. II. Taylor, Jr. (Mem
bership Committee): Mr. President,
just a year ago we had 319 members,
and the President expressed a desire
to bring this up over 500. Thirty-
nine different members of the Insti

tute contributed during the year and
co-operated with the Committee to
turn in 189 new names, so that at
the present time our total member
ship is 508. We have 479 regular
dues-paying members, three honorary
members, and twenty-six life mem
bers.

During the year we added the 189
regular members as mentioned, and
added four life members, making a
total of 508 members in good stand
ing.

It is interesting to know that the
out-of-the-State membership is ap
proximately thirty. We have the
States of California, New York, West
Virginia, Pennsylvania, Kentucky,
Indiana, Wyoming, Ohio and Ne
braska represented, among others. An
organisation gaining interest like this
certainly ought to be worthy of sup
port by everybody, and I would like
to suggest, Mr. President, that all
those attending the meeting who have
not registered should do so at the
noon recess. There is a desk outside,
and we wuold like to have the name

of every man here who has not
registered.

President Treadwell: You have
heard the report of the Membership

Committee. Personally, 1 think it is
a very fine report. I think it is won
derful. I think the members have

taken an active interest in bringing
up this membership, and have shown
the true spirit of the Illinois Mining
Institute. I think the suggestion of
the Chairman that all those who have

not registered should do so at noon
is a fine idea. We owe that to Mr.

Taylor.
The next Committee to report will

be the Committee on Appropriation

for Mineral Industry Research, Mr.
T. J. Thomas, Chairman.

Chairman T. J. Thomas (Commit
tee on Appropriation for Mineral
Industry Research): Mr. Chairman
and gentlemen of the Institute, at
the fall meeting last year of the
Illinois Mining Institute a special
Committee was appointed to deal
with matters affecting the Geological
Survey and the Engineering Depart
ment of the University of Illinois.
On that Committee, besides myself,
is Mr. George B. Harrington, Presi
dent of the Chicago, Bloomington &
Franklin Coal Company, and Mr.
George N. Reed, of the Peahody Coal
Company.

The Committee held a number of

meetings. On behalf of the Com
mittee, I appeared before the Public
Works Administration Committee for

the State of Illinois to develop their
reaction with reference to making an
appropriation to properly house the
Geological Survey. After much dis
cussion, that Committee agreed to
recommend to the Public Works Ad

ministration at Washington an out
right cash appropriation of thirty
percent of the cost of providing a
building, with the understanding that
the State of Illinois would provide the
other seventy percent, and reach
down into its portfolio and lodge with
the Public Works Administration
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bonds or securities of the State of

Illinois which would be pledged with
the Federal Government in carrying
out this project. We discovered after
going into the matter that the Stale
of Illinois was not prepared to lodge
seventy percent of the cost.

Then after that meeting we had
several conferences with Dr. Daniels,
Acting President of the University of
Illinois, with Dean Willard of the
Engineering School of the University
—and Dean Willard has since been

elevated to the Presidency of the
University of Illinois—with the Presi
dent of the Hoard of Trustees, and
with several members of the Hoard

of Trustees, and with Dr. l.eighton,
Chief of the Geological Survey.

We came to an understanding that

insofar as the University was con
cerned they would work in co-opera
tion with the Geological Survey so
that there will be no duplication of
work or effort in carrying on the
work of the mineral industries of the

State, and dealing particularly witli
the matter of coal.

I say to you that this Committee
has had something like six or seven
meetings all told, maybe a few more.
I am glad to say to this Institute
this morning, to you, Mr. Chairman,
and Mr. Sehonthal, that I hold in my
possession a letter written by Dean
Willard, or President Willard, of the
University of Illinois, to John J.
Ilallihan, Director of the Department
of Registration and Education in
Springfield, in which he calls atten
tion to the fact that in the requests
for appropriations to carry on the af
fairs of the University of Illinois
there has been included in that re

quest an item calling for an appro
priation sufficiently large to properly
house the State Geological Survey,
and to pay the operating expenses

from year to year in connection with
that building.

If I may take just a little of your
time, 1 would like to read a para
graph of that letter—this particular
one: "In addition to the request for
capital additions for strictly Univer
sity purposes, there is included by
request of the Board of Natural Re
sources and Conservation an item

estimated at $82,500.00 for a new
building for the State Surveys which
are a part of the new Department of
Registration and Education, but by
direction of the General Assembly
are housed at the University of Illi
nois. This figure covers the actual
cost of the buildings, including
plumbing and heating and lighting,
and the cost of connecting it to the

University power plant. Purchase of
the site is requested in the special
appropriation for land already men
tioned. If the appropriation for the
building is made, further additions
must be made to the University Bud
get to provide for the expense of
operation and maintenance of the
building, estimated at $1,300.00."

1 might say to you gentlemen one
of the difficulties we ran into in the
matter of getting the Public Works
Administration to make the appro
priation to take care of this housing
facility is the fact that the State
Geological Survey and University of
Illinois function under separate
awards of the legislature.

I might say I would like to move
the adoption of the following reso
lution:

BE IT RESOLVED, That the Illi
nois Mining Institute endorses the
proposal of the Board of Natural Re
sources and Conservation that the
State of Illinois provide a suitable
and adequate State Natural Resource
Building at the University of Illinois
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to house the researches of the State

Geological Survey Division;

Be it further resolved, That the
Illinois Mining Institute use all of
its good offices in properly achieving
this objective and in securing the co
operation of all of the mineral in
dustries, engineering organizations,
and other related interests in the

State, whose support will be helpful
toward this end; and

Be it further resolved, That a copy
of this resolution be spread upon the
minutes of the Institute and a copy
he sent to His Excellency, the
Governor of the State of Illinois, to
the Chairman of the Appropriations
Committees of the House of Repre
sentatives and Senate of the General

Assembly, to the Director of the De
partment of Registration and Educa
tion, to the Director of the Depart
ment of Finance, to the members of
the State Board of Natural Resources

and Conservation, to the President of
the University of Illinois, to the Presi
dent of the University Board of
Trustees, and to other interested
parties.

Mr. Chairman, I move the adoption
of this resolution endorsing this ac
tion on the part of the President of
the University of Illinois.

President Treadwell: Gentlemen,
you have heard the motion.

C. F, Hamilton: 1 second the
motion.

President Treadwell: You have
heard the motion, which has been
seconded.

(Whereupon said motion was
unanimously adopted.)

President Treadwell: Gentlemen,
you have heard a very comprehensive
report from this very important Com
mittee. I think this Committee has
had the hardest task of the year. I
imagine every man in here knows how

hard it is this year to go out and talk
somebody out of money. I think Mr.
Thomas and his associates have done

a very, very fine job, and I think
the Institute is showing progress. A
few years ago this Institute was
instrumental in the starting of this
research work. And now to come

along and follow it up by advocating
the purchase of hulidings and carry
ing it on shows we are living up to
prospects. It shows the men doing

this work have a very great deal of
interest in it. I think it is very fine,
and I thank you very much.

The next Committee will he the re

port of the Essay Committee, by Paul
Weir. Is Mr. Weir present? We will
postpone that.

The next report will he the report
of the Nominating Committee.

Secretary Schonthal: I have the
report of the Nominating Committee.
I do not think any of them are here
today.

President Treadwell: Will you
read the report, Mr. Schonthal?

REPORT OF NOMINATING

COMMITTEE

Read by Mr. Schonthal.
November 2, 1934

To the Officers and Members of the

Illinois Mining Institute:

We, the undersigned members of
your nominating committee, in accor
dance with the duty of nomination
given to us hereby nominate the fol
lowing officials and executive board

for the coming fiscal year of our
Institute:

OFFICERS

President—C. J. Sandoe, St. Louis.
Vice President—T. J. Thomas, Chi

cago.

Secretary-Treasurer—B. E. Schon
thal, Chicago.
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EXECUTIVE HOARD

W. C. Argust, Taylorville.
W. J. Austin, Chicago.
Paul W. Beda, Chicago.
Chas. P. Hamilton, Chicago.
A. F. Dodd, Danville.
Win. J. .Jenkins, St. Louis.
Dr. M. M. Leighton, Urbana.
James McSherry, Springfield.
Fred S. Pfahler, Chicago.
H. H. Taylor, Jr., Chicago.
Harry A. Treadwell, Benton.
Paul Weir, Chicago.

Very truly yours,

JOHN E. JONES,
Chairman.

J. W. STARRS,
JAS. S. ANDERSON.

President Treadwell: Are there

any suggestions or changes any of the
members desire to make in the re

port'.'
E. H. Johnson: I move the accep

tance of the report of the Nominat
ing Committee. I further move that
the Secretary be authorized to cast
the unanimous ballot of the Institute

for those nominated.

(Which said motion was duly
seconded.)

President Treadwell: You have

heard the motion.

(Whereupon the said motion was
unanimously adopted.)

Secretary Schonthal: The Secre
tary, by the authority given, casts
the vote of the Institute, and the Of
ficers and Members of the Executive

Hoard are duly elected.
President Treadwell: The next

thing in order is any unfinished
business. If there is none, the meet
ing is now ready to take up new
business. If there is no new busi

ness, is there any communication to
be submitted?

Secretary Schonthal: Mr. Presi
dent, I have just one or two com
munications which I will not read.

We extended an invitation to Mr.

Finch, Director of the Bureau of
Mines at Washington, to come out as
our guest. Mr. Thomas was in Wash
ington last week and was good enough
to see him personally, but he advised
it would be impossible for him to be
here, since he was very busy in Wash
ington and could not come. I have
a letter of regret for his inability to
be on hand.

I have a letter from Mrs. Fred

Clark which we just received yester
day, acknowledging the communica
tion sent her on the passing of her
husband.

I just received a telegram from
Mr. Q, W. Wilson from Marshall, who
states he was delayed on account of
motor trouble and probably will not
be able to attend. He regrets this
and wishes us success in the meeting.

Those are all the communications

we have to offer.

President Treadwell: This brings
the business meeting for this session
to a close. We will now go to the
morning program.

It gives me a good deal of pleasure
this morning to ask one of our Past

Presidents, a man you gentlemen all
know, to act as Chairman of the

meeting. Mr. Charles Hamilton.
Chairman Hamilton: Mr. President

and members of the Institute, I feel
a good deal like a rookie trying to
pinch bit for Babe Ruth this morning.
Mr. Argust was to be Chairman of
this morning's meeting. But having
been forced into service by President
Treadwell, I could not help but in
flict myself on you and endeavor to
handle the program to the best of my
ability.

Our first paper is "Use of Airdox
at Herrin No. 7 Mine," by Mr. G. S.
Jenkins, Mine Engineer, Consolidated
Coal Company of St. Louis, St. Louis,
Mo. Mr. Jenkins.
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Mr. G. S. Jenkins: Mr. Chairman

and Gentlemen, we have experi
mented with the use of Airdox for
several months, and possibly know-

less about it than when we started.

Nevertheless, we will give you a little
of our experience.

USE OF AIRDOX AT HERRIN NO. 7 MINE
By G. S. JENKINS

Mine Engineer, Consolidated Coal Co. of St. Louis, St. Louis, Mo.

At this mine we are working No. 6
seam, but the coal at this location
seems to be of a friable nature, and
tends to "chill" very easily when
powder shot, which results in an ex
cess of screenings as compared to
most other mines in the vicinity. The
seam itself has streaks of mother coal

throughout and slips are prevalent in
practically every room. A face may
appear perfectly solid but upon shoot
ing a slip will show up which will
spoil the calculations upon which the
shots were prepared. Often a shot
will pull over cutting through an ad
jacent powdered hole, or on the other
hand a slip may he within a few
inches of the shot, thus cutting off
the effectiveness of the shot and
leaving an excess burden for the ad
jacent shot. In addition to this, the
top and bottom are rolling and at
times the coal pinches down to about
3 feet for a few cuts and then goes
back to the normal height about 7
feet.

About 18 inches of top coal are
left in most places. This is not a
natural parting, but the six inch as it
is called must be left to provide
adequate strength. When the coal is
shot to pull to the natural parting,
12 inches of top coal is left, which
will come in, some week or two later,
exposing a roof of shale which when

exposed to the air, soon rashes and
falls in pieces which vary in size from

practically nothing to pieces weighing
5 or 10 tons.

This above condition makes it

necessary to leave the (i inch and to
shoot an unnatural parting, which
further tends to make the proper
shooting of the coal a difficult prob
lem.

Could the holes be loaded and shot

single and the proper charge placed
in a hole after the adjacent one was
shot, this difficulty could be well
overcome, but with the necessity of
shooting on the off shift, and the
limited amount of time due to the

necessity of allowing sufficient time
for the night shift, and examination
of the mine,—this is not possible.
The result of which being a tendency
to "overshoot" the face to avoid

stuck places and improper prepara
tions for mechanical loading.

While this condition offers no

problem during the summer months,
it presents quite a different condi
tion during the winter months when
the market swings to larger sizes.

For the above reason we viewed

with much interest the experiments of
the Franklin County Coal Company at
their Itoyalton Mine, with the use of
compressed air as a means of shooting
the coal. They were shooting the
holes "on shift," single hole at a
time, and getting a grade of coal
which was low in screenings yet well
shot, and suitable for mechanical
loading.
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About the time we began to get
enthusiastic about the idea, Airdox
came on the market, and we installed
one of the compressor units, installed
it on a territory for two Joys and re
moved all permissible from the sec
tion.

The fact that the strength of the
charge could be varied at the will of
the operator was of great importance,
as it enabled us to increase or de

crease the charge as was deemed
necessary when a shot pulled to a slip.
In speaking of the application of
"Airdox," the word "shell" will be
used to designate the container for
the air and the word "shot" to desig
nate the release of the air—as this

will be analogous to powder dis
charge.

The first shell we used contained

about 180 cubic inches and could be

placed in a bole drilled by the No.
-172 Little Giant Drill. This shell,
however, was discarded some months
later as it was too small to properly
shoot the places unless an excessive
number of holes were drilled in a

place.
Next a shell with some .'(00 cubic

inches capacity was tried—the results
being better but a large number of
rooms showing tight corners, so a
shell of some -100 cubic inches capa
city was substituted. This shell being
00 inches long, 4" in diameter and
weighs about 70 lbs. This shell
really did the work, but necessitated
the using of a 174 drill, which is a
two man drill.

About 6 to 7 holes are necessary
for a 24 ft. place and the two men
are able to keep up the drilling for
one Joy loading unit. The coal on
this run is about 7 ',•> to 8 ft. high and
is undercut 8 Vi ft. The drillers drill

the necessary holes and throw back
the cuttings. The same two men are
utilized on this work as were formerly

on the run as drillers and shooter's.

The territory being shot with airdox
having two Joy crews, of course re
quires 2 drilling crews. The two Joys
are under one face boss and work

both sides of a panel making their
own entry development as they go
along. When practical, a modified
checkerboard system is utilized and
an effort is made to provide the
room face and a crosscut for the

loading unit after each move. Room
being driven at 00° with the entry
and several rooms picked up off of
one to provide car change and more
suitable transportation conditions,
also incidently decreasing the amount
of track and maintenance of rooms.

In shooting the territory, our pre
sent set up, which necessitates pur
chased power, makes it advisable to
do the Airdox shooting on the second
shift, altho occasionally we shoot a
few places on the day shift when ad
ditional falls are required for the
day's loading. We are further handi
capped in shooting on the day shift
due to traffic problems. We are
keeping a minimum of working rooms
(about f> to 10) for each loading
machine.

So with 2 Joy loaders, 2 cutting
machines, 2 drill trucks and three
locomotives operating in a maximum
of 20 rooms off of 1 pair of entries,
the air compressor doesn't have much
chance to get around and shoot for
the whole territory during the work
ing shift. Hence it is used on second
shift altho when we complete our
power plant and have an unlimited
power supply we intend to provide
adequate transportation facilities to
shoot on the day shift, as well as on
the second shift. The thought being
to make a compressor unit do the
shooting for 4 Joys.

The operating crew for the com
pressor unit comprises 2 men at
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shooters wages, one man operating
the compressor and the other placing
the shells and making the necessary

calculations as to the charge re
quired, which is from 5000 lb./sq. in.
to 12,000 lb./sq. in.

After placing the shell in the hole
he indicates to the operator the de
sired pressure and the compressor is
started. The air is supplied to the
shell through about 50 or 00 ft. of
%" copper tubing. When the desired
pressure has been obtained the com
pressor is shut off and the line bled
by means of a quick acting valve and
the droii in pressure at the supply
end of the shell, causes the valve in
the shell to fly open so violently that
the air is released with explosive
force and breaks down the coal.

The face man or shell man then

places the shell in next hole after ob
serving that all tube connections are
still intact, makes his calculations as
to charge required for next hole, and
the process is repeated.

The skill of the operator of course
is limited to the gauging of the pres
sure, but even with the holes already
located; by the use of correct pres
sure he can do some exceptional
estimating.

This brings up the question of
drilling. The proper drilling is just
as responsible for a satisfactory prep
aration of the coal as the proper
charge—perhaps just a little more
so. We are convinced that the

proper method is a hole straight in
and within about G" of the undercut.

Gripping holes appear not to pull
properly and to throw out the shell,
with insufficient action on the coal.

The tendency of airdox on account
of its slowness is to not pull much
above the hole itself, hence the top
holes have to be practically to the
desired height of roof. An Airdox
hole on the solid tends to transform

the hole into a cannon barrel and

project the shell rather than break
down the coal.

Standard practice is to pull the
shell back some six inches from the

hack of the hole. This tends to pro
duce a better coal with less chance of

shell projection. As for tamping up
the holes—this is impractical account
of a portion of the first shot of air
which seats the valve, is discharged
through the valve just prior to its
seating and cracks the tamping ren
dering it useless. As to the effective
ness of re-tamping of the holes after
seating of the valve, we are not in
a position to know, as the results do
not indicate that the investment of

another man shift on this operation
is practical.

As to the mobility of the compres
sor; I might state that it is self-pro
pelled by a tramming motor and is
equipped with suitable brake to keep
it at all times under perfect control.
Further, we have equipped the
machine with a trolley pole, which
makes long moves of no consequence
as the unit travels at a speed of
some G or 8 m.p.h. when trolley wire
is available.

The compressor motor which is 50
H. P. is started through a push button
operated contactor controller, which
insures quick convenient operation,
with adequate overload protection.
The compressor cylinders of which
there are four, operating in series,
are water-cooled, altho the last two
are going to be replaced by an air-
cooled type. The piston seals on all
stages are of piston ring type and
inter-coolers are provided between
stages with a water cooling system
consisting of an adequate automobile
type radiator and belt driven fan.
Maximum cycle of operation indicates
\'-i time for pumping cycle while in
one place, i.e. approximately 2
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minutes are required to pump a shell
and after so doing another two
minutes are consumed inspecting and
replacing shell and line and in calcu
lating desired charge for next hole.

While our experiments convince us
that additional labor, expense and
maintenance, offset the costs of
powder shooting, and then charging
off what we consider an adequate
charge per ton to pay for the
machine, we can still net a few cents
on increased realization at the pre
sent market, which after all is the
thing of first importance.

Chairman Hamilton: Mr. Jenkins,

on behalf of the Institute I want to

thank you for that very interesting
paper. I am sure it must bring up
in the minds of the men present some
questions, and the matter will be open
for a discussion of the paper.

President Treadwell: There is one

statement in that paper that I would
like to get a little more fully. I
have noticed in various mines where

they use Airdox, or air shooting, that
in a number of instances they do not
tamp their holes. In Mr. Jenkins'
paper he said it was useless. I would
like to know why. I would like to
know whether they get better results
with the hole lamped or if they do
not. From the paper I would judge
they do not. If we can eliminate
tamping in the shooting, we have
eliminated one operation which is
very nice.

Chairman Hamilton: Mr. Jenkins,
can you add something to that
(|uestion?

Mr. Jenkins: When we first be

gan our experience, we tamped the
holes. But with this Airdox shell,

when you first start to pump the
shell, the first shot seats the valves
and as it seats a small quantity of
air goes out of the valves into the
hole. If you have the hole tamped

up, it cracks the tamping before the
discharge. So we decided not to
tamp it. Wo tamped some and not
others, and could not tell any dif
ference between them, so just dis
continued tamping them. Does that
answer your question?

President Treadwell : It does, yes,
sir.

Mr. T. J. Thomas: Mr. Jenkins,
did you shoot with Cardox, where the
shell was charged by the mine
safety company, or where you
charged it yourself and transported
to the face, and now are using the
compression? If you had both
systems at your mine, which do you
think the most efficient and effective

and least expensive?
Mr. Jenkins: We never used

Cardox on a production basis. We
had some test runs made with it, and
the indication we got from the experi
ment with the Cardox, it is consider
ably more expensive than the Airdox.
As for the use itself, our experiments
indicate that the result is just about
the same with the Airdox as with the

Cardox. As I mentioned before, this
comparison is just a rough observa
tion, as we have no data of conse
quence regarding the application of
Cardox.

Does that answer the question?
Mr. Thomas: Yes, sir.
Mr. John G. Millhouse: I would

like to ask if you have any difficulty
with the different shells?

Mr. Jenkins: We have had some.

Occasionally there is a shell that will
fly. I cannot say it is a rule. Bather
it is the exception. When the shell
is projected from the hole, it usually
is projected six or eight feet, or falls
out at the face itself. Ordinarily
the shell will stay in the hole, and the
operator pulls it out and puts it in
the next. I would say the number of
shells that would fly out of the hole
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would be fifteen or twenty per cent.
Mr. Millhousc: Did I understand

you in your paper to say the shell
hole is not drilled the length of the
cut?

Mr. Jenkins: You drill it within

six inches from the end of the under

cut. The projection from the bottom
of the hole itself is six inches in front

of the undercut.

Mr. Millhousc: Is the shell pushed
to the back of the hole?

Mr. Jenkins: It is, and then
pulled back an additional six inches,
so that the nose of the shell itself is

really about one foot from the under
cut.

Mr. Millhousc: Do you allow the
compressor to stay in the room while
the shell is being discharged?

Mr. Jenkins: The compressor stays
within fifty feet of the place of the
shooting. The compressor is
equipped with a guard, or shield,
which protects the operator from the
shell flying. We have never had it
come back to the compressor when
it is fifty feet from the face.

Mr. Millhousc: I want to say that
recently I saw a demonstration of
that at the Koyalton Mine, and they
would stay in the same room where
the shell was shot.

Mr. Jenkins: We have the same

practice here.
A Voice: How long does it take

to charge a shell?
Mr. Jenkins: A minute and a half

to two minutes and a half, depend
ing upon the pressure you desire to
put in the shell.

President Treadwell: In pulling
your shell out six inches, does it throw
the coal out better from the face?

Mr. Jenkins: It appears to send
it out a little more than the powder
does.

Mr. B. H. Schull: Are you using
one hundred per cent air shells in

the mine, in shooting the entire mine?
Mr. Jenkins: No, we arc shooting-

two units, and they are composed of
Airdox one hundred per cent. We
run a daily screen test on this room.

Mr. Schull: The question 1 wanted
to bring out is, do you take screen
tests?

Mr. Jenkins: We keep a daily
screen test on this territory.

Mr. Schull: Then you know the
difference between your screen

powder shot and air?
Mr. Jenkins: Yes, sir.
Mr. Schull: That is the question

I wanted to ask.

A Voice: How does the loading
machine operate compared with air
shooting as it would with powder
shooting?

Mr. Jenkins: When we first began
loading the Airdox coal we experi
enced a lot of difficulty, and the ton
nage went down. Since that time we
have become more proficient in the
shooting, and the tonnage is up where
it was with the other shooting. We
went through a period of two or three
months where the tonnage was down
ten per cent or fifteen per cent, but
that has been overcome now. The

loading has to be gone at in a little
different way than when it is powder
shot. After the operator becomes
accustomed to handling the larger
amounts, it seems he has no dif
ficulty.

Mr. James White: I would like

to ask Mr. Jenkins how many holes
he gets with a shell.

Mr. Jenkins: I do not understand

your question. The same shell is
used to shoot all the holes.

Mr. White: How many shots do
you get with one shell?

Mr. Jenkins: You mean before

the shell breaks down?

Mr. White: Yes.

Mr. Jenkins: That would vary
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anywhere from one hundred to maybe
fifteen hundred before the shell is

repaired.
Mr. White: When the shell flies

out of the hole six or seven feet, what
effect does it have on your copper
tubing?

Mr. Jenkins: There is a small pig
tail—there is a short tubing on the
shell, and this is the part which is
put onto the line. When this shell
flies out, any break in the Copper
tubing usually takes place in that
pigtail. We carry a bunch of extra
pigtails on the machine, and just sub
stitute a new one for the broken one

and keep on going. We repair it
later by cutting off about six inches
and putting it back into service.

Chairman Hamilton: Any other
questions? Mr. Johnston, have you
anything to add on this subject?

Mr. J. M. Johnston: I think not.

Chairman Hamilton: Mr. Taylor,
will you say something on it?

Mr. H. II. Taylor, Jr.: I do not
believe I have anything to say, thank
you.

Chairman Hamilton: Mr. Sandoe?

Mr. C. J. Sandoe: I think the sub

ject has been pretty well covered.
While we use Airdox and Cardox

both, it is just a question of judg
ment as to which serves you best,
what type of coal you are shooting,
and what the labor is. 1 think the

paper is well given. I want to com
pliment Mr. Jenkins.

Chairman Hamilton: Luncheon

will be served in the room across the

hall, and you are urgently requested
to be there promptly at 12:20 o'clock.
They have a surprise for you in the
way of a speaker, and outside of the
very palatable food that will be there,
I am sure you will all enjoy the re
marks after the luncheon. But in

order that the afternoon session may
start promptly, they ask that you he

there at 12:20 o'clock sharp.
It is rather paradoxical to say that

a coal mine without coal is a failure,

and we are in rather the same posi
tion in regard to progress in our
Institute, because it would be almost
a failure if we did not hear from Dr.

l.eighton. Dr. Leighton has a paper
this morning on the "Developments
in Our Coal Research Program," and
it gives me great pleasure to present
Dr. Leighton.

Dr. M. M. Leighton (Chief, State
Geological Survey, Urbana): Mem
bers of the Institute and Friends, I
am sure it would be ungracious of
me if I were not to express my very
deep appreciation of the action that
was taken here this morning in en
dorsing the construction of the pro
posed State Resources Building,
which is to house the State Geological
Survey and the State Natural History
Survey. You might like to have a
word of further explanation.

In view of the fact that these

scientific divisions are dealing prim
arily with the resources of the State
and their development, the Natural
History Survey dealing with the
biological aspect, with the agricultural
problems, problems in horticulture
and so on, and the Geological Survey

dealing with earth materials and
mineral substances, it seems especially
appropriate that there should be a
building in the state to house this
research work having to do with the
improvement of the products and the
finding of new uses for the state's
fundamental resources.

1 want to thank the Institute for

the action that was taken, and 1 think
you can imagine that it warms my
heart a good deal to have this action
taken. I cannot help but feel, how
ever, that you perhaps took a little
hasty action in view of the fact you
did so before I presented my paper.
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In other words, the jury acted and
acquitted the criminal without hear
ing from him.

May I also call your attention to
the display of some of our research
work on coal out in the corridor on

this floor? You will find there

illustrated some of the things 1 shall
mention in this paper. And tomor
row those of you who come to Urbana
to attend the Game, if you have
opportunity to come around through
the laboratories, will find there
a very hearty welcome. We would
be glad to take up any matters with
you that you would like to discuss
or to show you any part of our work
that is in progress. If you were to
come there you would find a situa

tion that from some angles you would
not lie proud of. For example, you
will find that some of our work and

some of our valuable records must

he done and kept in a little old house
that is a fire hazard. The fine

equipment that is there has no place
in such a building. Indeed, you would
also find, for example, that the need
for additional space has meant the
moving of some offices out into the
garage, the taking out of some of the
cars and building temporary offices
in our garage back of our labora
tories. So the situation is very acute
with regard to the need of ap
propriate and adequate facilities for
the carrying on of this work on the
state's natural resources.

DEVELOPMENTS IN OUR COAL RESEARCH

PROGRAM
By DIt. M. M. LKIGHTON

Chief, Illinois State Geological Survey, Urbana, 111.

Someone has said, "Tell me what
your resources are and I shall tell

you what your society is."
The more we ponder this statement

the more we become impressed with
its force. Our minds immediately
reflect upon those regions which
differ in their resources of basic
materials, of geographic location, of
topography, of climate, and of human
talent and skill. We recall those
regions which have much, and those
which have little. We picture their
wealth and their poverty; their at
traction for men of ability on the one
hand, or men who are content to
live on small margins on the other
hand; their high development of all
of those features which make for a

progressive type of civilization with
ready means of extraction and con
version of resources into energy, con
struction, transportation, communica
tion, educational facilities, and human
character, or the lack of such devel
opment which keeps mankind in the
primitive state. It is indeed true
that the sum total of the resources

of a region determine the state ot
society existing there.

Hut upon second thought, we re
mind ourselves that a society may
cease to progress. It may become
static, it may retrograde. This is
likely, especially if the individuals
which make up that society are con
tent with conditions as they are, if
they feel that no new knowledge lies
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ahead, and no new and better ways of
accomplishment. Instead, therefore,
of saying, "Tell me what your re
sources are and I shall tell you what
your society is," it is desirable that
we adopt another more dynamic
point of view, namely, "Tell me what
can be done with your resources and
I will tell you what your society can
become."

This viewpoint became the cardinal
principle of the new program of the
State Geological Survey three years
ago, when with the aid and enthusi
astic interest of the Illinois Mining
Institute, a series of investigations
was inaugurated on the coals of the
State of Illinois and the other re

sources of this area.

Now that these researches have

been under way for three years, it
seems pertinent that we should
review the contributions that have

been made and make a report of
progress. I shall, therefore, proceed
to do this, with the feeling that you
through your enthusiasm of spirit
and your sympathetic support, have
participated in the work, and helped
to make possible the results thus far
obtained.

Emphasis has been laid upon
several lines of inquiry.

(1) The nature of coal.
(2) The distribution of ingredi

ents in fine coal with regard to their

separability and the production of
specially adapted fuels.

(3) The conversion of slack coal
into a marketable product.

(4) The coking characteristics of
Illinois coal as a basis for satisfactory

oven-design and operation.
(5) The classification of Illinois

coals based on their composition, heat
value, and properties.

(G) The competitive position of
Illinois coals with special reference to
natural gas and fuel oil.

Every line of investigation has
yielded new knowledge, has given
new visions as to what can he done

with our coal resources, and has
opened wider the doors of oppor
tunity for the future.

1. The present lack of knowledge
regarding the nature of coal is most
serious. Upon the attainment of this
knowledge rests the richest chances
for a wider, more efficient, and new
utilization. Without such knowledge
any piece of experimentation is likely
to be a shot in the dark.

The first step upward in the
ladder of success has been, we believe,
in finding the proper lines of ap
proach, namely, the study of the four
banded ingredients, or constituents,

of coal—clarain, villain, durain and
fusain. The physical and chemical
composition and properties of these
are being determined, including the
nature of component plant parts and
plant accretions such as waxes and
resins. Such knowledge is funda
mental to an understanding of the
nature of the individual ingredients
and of the coal as a whole and pro
vides a rational basis for experiments
in preparation and utilization.

You will doubtless recall that the

samples for these studies are obtained
in an entirely different way from the
usual method of collecting a face
sample for chemical analysis. Com
plete vertical columns of the entire
coal bed, from the roof to the floor,
are obtained and taken to the
laboratory, with each piece labeled
as to its precise position in the coal
bed. Thus far, twenty-eight such
columns have been taken from the
No. 6 coal bed in 10 representative
counties over the State, 5 from No.
5 coal, 3 from No. 2 coal, and 1 from
No. 1 coal. The data obtained by
this study show that there is a
definite increase in the amount of
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vitrain in the No. (! seam from the

northwest to the southeast, and that
there are local variations in amount

of fusain which, of course, influence
the character of the coal.

Financial aid has been obtained

from the National Research Council

for a study of the plant components
in the coal beds. As knowledge im
proves, coal can be more accurately
classified with respect to the con
tents of the plant components, and
the distinctions between types of coal
will have increasing significance in
utilization.

The study of the mineral composi
tion of the coal is also well under

way. It was necessary to pioneer in
the development of the technique of
this new study because such research
is new. The separable mineral par
ticles must first be isolated, in suc
cessive small sections of the vertical

column, and then identified as to
mineral species under the polarizing
microscope by a highly trained
specialist. The information gained is
very useful in the understanding of
ash behavior in combustion, in prob
lems of selective mining, and in coal
cleaning. Harvard University has
thought sufficiently well of the work
done thus far to accept the work of
our investigator as a doctor's thesis.

It is thus seen that both the organic
and mineral constituents of the coal
beds will be eventually known, their
effect upon the use of the coal will
be learned, and how to alter the coal
for different uses will be determined.

2. The investigation of the distri
bution of the banded ingredients in
the various fractions obtained by
float-and-sink methods, and the calor
ific value of each fraction, has been
initiated and further investigations-
will probably be carried out as a co
operative project between the State
Geological Survey and the Depart

ment of Mining and Metallurgical
Engineering. A preliminary study
shows that there is a concentration

of the vitrain in the lighter fractions,
and fusain in the dust. These differ

ences suggest the possible desirability
of selective preparation for specific
uses. Studies in the calorific value

of float-and-sink fractions have dem

onstrated the fallacy of the former
concept that coal is a single sub
stance diluted by ash, have shown
the significance of such information
in maintaining uniformity of output
of a cleaning plant with respect to
heat value of the product, and pro
vide a means of determining the prac
ticability of producing coal of certain
standard calorific quality. Some pre
liminary basic data have just been
pubished in the Survey's Report of
Investigations No. 34, on "Handed
Ingredients of No. 6 Coal and Their
Heating Values as Related to Wash-
ability Characteristics."

3. The investigation of the physi
cal properties of coal under three
variables—temperature, pressure, and
time—had already led last year to
the discovery of a method of briquet-
ting fine coal by impact without an
artificial binder, and this year the
discovery was made of a method of
making smokeless briquets, that is,
briquets which give off only about
one-filth as much smoke as Poca

hontas coal. This development, it
appears, could not have taken place
except by employing the impact
method and by using no artificial
binder. A report is now in prepara
tion which will give the details of the
process. Requests for permission to

use this new process experimentally
on local coals in Canada have been
received from the Canadian Bureau

of Mines and on coals in Utah from
the University of Utah.
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•I. Work is also under way in
obtaining basic information, par
ticularly of a chemical nature, which
has as its chief objective the wiser
selection or preparation of Illinois
coals for domestic or metallurgical
coke manufacture, the design of ovens
suited to Illinois coals, and the
determination of the best practice.

During our studies on coking, it
was found that the formation of

fingery pieces of coke—an undesir
able characteristic of some Illinois

coals—could be minimized by the
addition of small amounts of fusain

to the charge. The addition of a

small quantity of fusain, to these
highly swelling coals resulted in a
blockier coke of greater strength.
The dust removed by mines by the
dedusting process, in the preparation
of stoker fuel, offers a convenient
source of fusain. A report on this
work will soon be issued.

5. The Classification of Illinois

coals has also been given attention.
The adoption by the American
Society for Testing Materials of ten
tative specifications for the classifi
cation of coals by rank and by grade,
and the pressing need of accurate
classification under code regulation,
has made desirable the immediate

publication of a bulletin on this sub
ject in which is being assembled all
reliable information provided by
various public bureaus in regard to
the chemical character of Illinois

coals, as that is commonly understood.

It is desirable to have the informa

tion so presented that the domestic

consumer as well as the dealer and

producer may be able to estimate

without great difficulty the relative
value of coals offered at different

prices, particularly the extent t<>
which the value is affected by
calorific value and ash content.

The last compilation of analyses
was printed in 1923 and since that
time, particularly in the last four
years, a considerable number of
mines have been sampled in areas
previously not represented. Further
more, the compilation of 1923 con
tains analyses of a considerable num
ber of car and tipple samples not so
indicated. There is additional reason

for this new compilation in the need
for having values expressed on the
basis (moist mineral - matter - free
basis) recommended by the Commit
tee on Coal Classification of the

American Society for Testing
Materials.

The new bulletin will provide
standard analytical information in
regard to the regional variations in
Illinois coals, will classify Illinois
coals according to rank and grade,
and will give information that will
enable the domestic user to determine

the approximate relative value of
coals in a market which, like the
present, is considerably askew with
respect to prices. It will, therefore,
l)e a contribution toward the eventual

realization of a rational basis for

evaluating coals.
The bulletin will contain among

other data the following tabulations:

(1) A tabulation of approximately
1,000 individual proximate analyses
of face samples on an "as received,"
moisture-free, and ash and moisture-

free basis, with calorific values and
sulfur values on each basis and with

calorific values on a unit coal basis.

(2) A tabulation of mine and
county averages of 203 mines on an
"as received," dry, ash-and-moisture
free, moist mineral-matter-free and
dry mineral-matter-free (unit coal)
basis showing proximate values for
each mine and ultimate values where

available. Moisture, volatile matter,

and fixed carbon values will be shown
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on a moist mineral-matter-free basis,
and volatile matter and fixed carbon

values on a dry mineral-matter-free
basis (unit coal).

(3) A tabulation giving county
average values in alphabetical order
by county and scam. This will be a
revision of the table in Bulletin 5G,
edition of 1932.

(4) Available data on ash-soften
ing temperature and the occurrence
of organic and pyritic sulfur will also
be given.

(5) Available data on agglutinat
ing and .slacking tendencies of Illinois
coals will be provided.

G. Mineral Economics Investiga

tions. The use of minerals and

mineral products in present day in
dustrial production is so intimately
interwoven with the entire industrial

fabric that investigations in economic
problems of the mineral industry for
the benefit of Illinois mineral in

dustries and as a guide to the selec
tion of our research projects, neces
sitate broad inquiries in the related
fields of manufacturing, transporta
tion, and agriculture. Furthermore,
the position of Illinois as the major
mineral producing state of the Upper
Mississippi Valley and also the chief
source of manufactured goods for
these states necessitate an extension

of economic inquiries into the condi
tions, trends, and developments of
this entire economic and geographic
unit. Such studies have been

energetically pursued.
The manuscript for a complete de

tailed report on the competitive
position of Illinois coal in the Illinois
coal market area, with special refer
ence to natural gas and fuel oil, is
approaching completion. This will he
of great interest to operators and
sales agents in analyzing the problem
of coal competition and the status of
the various market areas, on the

basis of which sound future policies
can be shaped by the coal industry.

The importation of natural gas
from 1929 to 1932 has increased

177-fold, from 156,000,000 cubic feet
for 1929 to 27,675,000,000 cubic

feet for 1932. This represents a re
placement of 1,107,000 tons of
bituminous coal, for both domestic
and industrial uses, the future
significance of which to the Illinois-
coal industry, the cities and towns
dependent upon this industry, the
railroads and their employes, the in
vestments in all of these properties,
and the support of the schools and
local government cannot be fully ap
preciated by the average citizen. The
need for pressing on toward the goal
of a wider and more efficient utiliza

tion of this, the greatest of the state's
resources, is nothing short of impera
tive. This requires more incisive in
quiry into the fundamental nature
and behavior of Illinois coal, to
secure the necessary information by
which the present methods of coal
utilization can be revolutionized and

made to meet the competitive advan
tages now possessed by imported
natural gas.

I am sure that you are all aware
of the fact that the accomplishments
herein described are due largely to
the plan of group research, put into
effect in 1931. In the operation of
this plan, there is a joining of hands
of the geologists, chemists, physicists,
microscopists and mineral economists.

Chairman Hamilton: The report of
Dr. Leighton as to his projects might
possibly create in your minds some
line of endeavor which you think the
Institute or department could natu
rally follow. I feel quite sure the
Doctor would heartily welcome some
suggestions as to other lines of
endeavor in order to follow and fill

out a full program.
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I think you can speak very freely
about it, and I feel quite sure the
Doctor would appreciate it.

Is there something to be offered
along this line?

Dr. Leighton: Mr. Chairman, may
I emphasize that suggestion of yours?
We hold ourselves in a receptive
mood as to the directions that our

research should follow in order that

it may be of the greatest help to the
industries of the State. We solicit

your thought along these lines, in the
belief that by putting our heads to
gether more can be done than if the

members of our Staff are to proceed
according to their own ideas.

Now, if you have any suggestions
this morning they will be most wel
come. Or if, when you visit our
laboratories, any thoughts come to
you and you have any suggestions to
offer, be assured that is exactly what
we would like to have, and that is
one reason why we want you to come
to our laboratories.

Chairman Hamilton: Thank you,
Doctor, for verifying my idea. Now,
you have heard the direct invitation
to visit the laboratory tomorrow. It
is not out of place to add that our
ever-efficient and ready Secretary
also has some tickets to the football

game which might be an added in
ducement to go to Champaign to
morrow.

Earlier in the proceedings this
morning there was a request made by
the President for a report from the
Chairman of the Essay Committee.
He was engaged in another function,
I believe, at that time, but has since
arrived, and I would ask Mr. Weir to
report upon that at this time, if he is
ready.

Mr. Paul Weir: (Essay Contest
Committee): Mr. Chairman, your
committee reports progress. It did
not feel that the time available be

tween the opening of school and the
date of this meeting was sufficient
to cover the ground and get the
school children properly interested in
the preparation of these essays. After
discussion with the other members of

the committee and the Secretary of
the Institute, it was decided in view
of the short time available we would

postpone the contest until after the
first of the year, and will be in a
position to report at the Spring meet
ing.

Chairman Hamilton: Gentlemen,
you have heard the report of the
Committee Chairman. What is your
pleasure?

A Voice: I move that the report
be accepted.

(Which said motion was duly
seconded and unanimously adopted.)

Mr. Peter Joyce: In order to dis
abuse Dr. Leighton's mind that we
acted rather hastily on the adoption
of Mr. Thomas' motion and his subse

quent motion, I move that we extend
to Dr. I.eighton a rising vote of
thanks for his splendid paper here
this morning.

(Which said motion was duly
seconded.)

Chairman Hamilton: You have

heard the motion.

(Whereupon said motion was
adopted.)

Chairman Hamilton: I think that

was a very happy suggestion.
Mr. Fred S. Pfaider: I want to

drop back to the report of our Mem
bership Committee. I think it is
hardly fair to pass that by with a
mere gesture. About a year ago when
our worthy President Harry said he
hoped we would build our member
ship up to five hundred, I believe
most of us thought it was merely a
dream and, perhaps in the face of the
times, impossible. About a month
ago I happened to be at a luncheon
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at which our worthy Secretary was
present, and he made the statement
we were only short seven of the five
hundred.

I do not know who the members of

the Committee were, but I think they
have done a wonderful job. I often
feel this: that as we increase in num

ber we command more respect and
are more powerful.

While I do not know our incoming

President personally, I have it on
good authority he is very energetic
and capable, and with such help as
that committee gave our worthy
President Harry, the same help to Mr.
Sandoe, our incoming President, will
likewise continue to build our Insti

tute.

I think a motion would be in order,
Mr. Chairman, to accept the report—
I do not believe that motion was

made—to accept the report of that
Membership Committee, and let the
record show what they accomplished.
And I go move.

Chairman Hamilton: It will afford

the Chair a great pleasure to see that
Mr. Pfahler meets the incoming Presi
dent after luncheon. Now, I think it
is proper that a rising vote be given
Mr. H. H. Taylor and his committee
for their splendid work during the
past year. All those in favor will
please arise.

(Which said motion was duly
seconded and unanimously adopted.)

Chairman Hamilton: It is now just
12:00 o'clock, which gives us about
thirty minutes to attend to a few
little matters before we meet for
luncheon. Consequently, I turn the
meeting back to the President.

President Treadwell: Gentlemen, I
believe that is all there is to come
before your meeting this morning.
We will stand adjourned until 2:00
o'clock. Please remember, luncheon
promptly at 12:30 o'clock.

(Whereupon a recess was taken
until 2:00 o'clock of the same day.)

AFTERNOON SESSION

2:00 O'clock P. M.

President Treadwell: I will call the

afternoon session to order. We have

the pleasure this afternoon of having
a gentleman as Chairman who has
been very active in the last few years
in the Institute, and particularly ac
tive this year. It gives me a great
deal of pleasure to turn the meeting
over at this time to Mr. Thomas, who
will act as Chairman.

Mr. T. J. Thomas: The first paper
to be delivered this afternoon is to be

presented by a man for whom 1 have
a great deal of admiration. I have
known him for a good many years.
We have called upon him a number
of times to help us with some difficult
problems we have been obliged to
meet.

It gives me pleasure to introduce
to this body this afternoon Mr.
Charles A. Herbert, Supervising
Engineer of the Department of the
Interior, Rureau of Mines, of Vin-
cennes, Indiana, who will talk to you
on the "Opportunities Available to

Management and Employes Through
the United States Bureau of Mines

for the Prevention of Accidents.'

Mr. Herbert.

Mr. Charles A. Herbert: Mr. Chair

man and gentlemen of the Illinois
Mining Institute, the paper I am
going to read I had mimeographed,
and I prepared about one hundred
and fifty copies. I did not have this
paper mimeographed because I
thought you would all want copies of
it or anything like that, but in a
great many meetings of this kind it

is the practice to have the papers
mimeographed, and that is the rea
son this paper was so prepared.
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OPPORTUNITIES FOR ACCIDENT PREVENTION
AVAILABLE TO MINE MANAGEMENT AND

EMPLOYEES THROUGH THE UNITED
STATES BUREAU OF MINES —

AN ACCIDENT-PREVENTION

PROGRAM
By C. A. HERBERT

Supervising Engineer, U. S. Bureau of Mines Safety Station, Vincennes, End.

The accident-prevention program cause and occupation, if this is not
outlined in this paper is based on the
premise that a majority of all mine
accidents are preventable and in most
cases are due to careless and dan

gerous practices and conditions that,
as a rule, detract from efficient oper
ation of the mine and may well be
eliminated. That this is not a mis

taken premise has been amply proved
at mines where accidents have been

reduced materially if not to the mini
mum.

No claim is made that this pro
gram or plan is the only satisfactory
one to bring about a reduction of
accidents; it is claimed, however, that
it is a workable program, and if
properly and intelligently carried out
in part or in entirety will bring about
satisfactory results.

THE PROGRAM

1. A Study of Accident Records and

Reports

Obviously, if accidents are to be
prevented, some knowledge must be
had as to what is causing them and
who is getting hurt, in order that in
telligent steps may be taken to pre
vent their I ecurrence. Therefore,

preliminary to beginning a safety
program in which the Bureau's as
sistance has been requested, the
Bureau engineer first studies the ac

cident records and reports, usually
tabulating the accidents according to

already being done by the operator.
The study of these reports and tabu
lations gives a picture of how and
where most of the accidents occur.

The completeness of this picture de
pends on the type of report required
by the company. Unfortunately the
accident reports and records of many
(probably of most) companies are
very meager in so far as details of
the actual cause of the accident are

concerned. The cause of the injury
(fall of rock, run over by cars, etc.)
is given, but little or nothing is said
regarding the contributing factors
leading up to the accident, informa
tion of a type absolutely necessary if
steps are to be taken to prevent
similar accidents in the future.

2. Safety Inspection

After reviewing the accident re
ports and obtaining a more or less
complete picture of the type of acci
dents and the labor classification ex

periencing the majority of the acci
dents, a safety inspection is made of
the mine to gain first-hand informa
tion on operating conditions and
practices. A study of the accident
reports assists the Bureau engineer in
making the inspection, as it gives him
an idea of the hazards to be expected.
The safety inspection includes a
check on the ventilation by taking air
measurements and mine-air samples,
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and a study of the coal-dust explo
sion hazard, including the taking of
dust samples.

A copy of the report of this in
spection calling attention to any un
safe conditions or practices observed
is usually sent to the operator.

3. Accident-Prevention Course for

Officials

After the inspection of the mine is
completed a series of meetings is held
with the mine officials, usually once
each week, at which the cause and
means of preventing the various types
of mine accidents, such as falls of
roof and coal, haulage accidents, etc.,
are discussed. The average mine
official is concerned primarily in get
ting the maximum production pos
sible per man and machine and as a
rule has not given very much per
sonal thought to the question of
safety, although the coal company
may have instituted some sort of
safety, organization or even may
have employed a safety man. This
series of meetings brings home to the
mine officials their responsibility in
regard to accidents and the fact that
dangerous conditions and practices
that have been permitted to exist are
not necessary to obtain maximum
production at the least cost.

The desired changes in practice
that will bring about greater safety
are put into effect as the meetings go
on, so that as a rule the accident
record is noticeably improved by the
time the course is finished. In sub

stance, a set of safe operating rules
or standards covering the various
phases of mine operation is developed
and put into practice by the
officials.

Any safety program is necessarily
one of education. The men who are

being injured must be educated and
trained to do their work in the safe

way, which after all is the best and
most efficient way, and the mine
officials who are in daily contact
with the men must assume the respon
sibility for their education and train
ing. However, before they can ever
hope to sell the idea of safety to the
men in their charge they must first
be sold the idea themselves.

4. First-Aid Training

The Bureau of Mines has been

training men in first-aid for a num
ber of years, and the Illinois State
Department of Mines and Minerals
has been giving similar training. At
first this training was given solely
by Bureau or State instructors to a
limited number of employees at each
mine. Later, in 192G, a new plan of
first-aid training was inaugurated in
cooperation with the State Depart
ment of Mines to give a greater
number of employees the benefits of
this training. This plan consists of
giving enough additional training to
certain selected employees to enable
them to act as instructors under the

supervision or guidance of the State
or Bureau instructor. This plan has
operated very satisfactorily, and by
this means it is possible to train all
the employees at a mine in a com
paratively short time. This is the
plan under which most of the
Bureau's first-aid training is now
given throughout the United States.

First-aid training not only gives the
men knowledge of what to do in

electric shock, arterial bleeding, or
other severe injury, but it also plays
an important part in any safety pro
gram. It gives the employee the
feeling that he personally is taking
an active part in the program; while
taking the training he absorbs acci
dent-prevention ideas and speculates
on the needless occurrence of

accidents as well as on available means
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of avoiding them. At the same time,
it puts him in a receptive frame of
mind, which makes it much easier for
the mine official to impress him with
the thought that new safety rules that
may be put into effect are for his
own welfare or that of his fellow

employees and should be obeyed.

First-aid training may be carried
on at the same time or following the
giving of the accident-prevention
course to the officials.

5. Holmes Safety Chapters
To be entirely successful, any

safety program must have the con
tinued support and cooperation of the
employees. It is believed that in
most instances this can be ac

complished best by the establishment
and maintenance of a safety organi
zation for employees—the organi
zation to hold monthly meetings at
which accidents that have occurred
during the past month may be dis
cussed and suggestions encouraged
from the men as to how they might
have been prevented or can be
avoided in the future. Entertain

ment of some sort, or speakers,
usually are provided for each meet
ing. At nearly every mine there is
good musical or other talent that can
be utilized. To encourage attend
ance, draw prizes, consisting of
safety shoes, safety hats, or clothing,
are furnished by the operator at many
meetings of this character.

These meetings, at which the men
and officials meet in a friendly and
cooperative spirit, have done much to
improve contract relations between
the company and the local miners'
organization.

A chapter of the Holmes Safety
Association offers a workable set-up

for such a safety organization. The
Holmes Safety Association is sponsor
ed by the United States Bureau of

Mines and in several states has the

endorsement of the United Mine

Workers of America. At present
there are about 340 chapters of this
organization in the mining fields of
the United States.

Safety posters, as well as some
scheme to promote rivalry between
the various foremen in the mine, be
tween sections of the mine, or be
tween mines of the same company or

of a definite mining region are useful
and generally productive adjuncts to
any safety program.

One company in Indiana has de
vised a "Thermometer of Accidents"
on which is shown monthly the indi
vidual records of the bosses or fore

men. A sketch of this thermometer

hoard is attached (fig. 1). This
company has erected a flag pole at
both mines and the mine having the
lowest accident rate for the month

is privileged to fly the flag for the
succeeding month.

In talking to the mine operator in
regard to starting a safety program
at his operations, certain questions
usually arise, some of which possibly
have occurred to you. Some of these
questions arc given here, together
with a suitable reply.

Question. What will this safety

program cost our company?
Answer. Very little in the way of

money, but much time, hard work
and hard thinking on the part of
every official connected with the
company. The results obtained will
be in direct relation to the effort

put forth. If you are not altogether
convinced that such a program is
worth while, or are mentally or
physically lazy, it probably would he
best not to attempt such a program,
as the results would undoubtedly be

disappointing.
Question. Will the men go along

with such a program?
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Answer. Yes, if you are in
earnest and show them that you are
sincere and are not inclined to pass
the "buck" to the men; in other
words, safety in mining requires co
operative effort, with no holding back
by either employer or employee.

Question. How much assistance

may we expect from the Bureau of
Mines in putting such a safety pro
gram into effect?

Answer. The Bureau will give all
the help possible with the limited
personnel available. It will make the

safety inspection of your mine; con
duct the class in accident prevention
for officials; assist with the first-aid
training; and help to organize and to
some extent maintain a chapter of
the Holmes Safety Association. The
Bureau enjoys the cooperation of the
Illinois Department of Mines and
Minerals and without question you
may count on the assistance of Mr.

James McSherry and his department.

However, we wish again to emphasize
the fact that the burden of making
any safety work or safety program a
success rests almost solely upon the
shoulders of the mine officials and
mine bosses. Although the State
Department of Mines or the Bureau
of Mines doubtless can be of assist
ance, unless the mine officials them
selves take and keep the lead the
results will be disappointing.

Question. Has a similar safety
program been tried in this field, and
what have been the results?

Answer. A number of operating
companies in Indiana and Illinois, as
well as in numerous other states,
have put this or a similar program
into effect either in part or in
entirety and the results have been
satisfactory. No attempt will be
made to go into details as to the
results obtained by these various
companies, but instead one company
—the Knox Consolidated Coal Co.,
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of Hicknell, Ind.—will be cited as an

example. This particular company
was chosen because, prior to be
ginning their safety campaign they
had a very unfavorable safety record
and the results obtained are there

fore much more striking than if they
had bad a fairly good record at the
beginning; second, they put the entire
program into effect.

In spite of the fact that for years
the mines of the Knox Consolidated

Coal Co. have been recognized as
examples of well operated and
managed mines, the accident rate at
these mines has been decidedly un
favorable. This was particularly true
during 1932, and it was because of
the 1932 record and that of the early
part of 1933 that decisive steps were
taken by the management to bring-
about an improvement. The results
of their efforts are clearly depicted
in the accompanying figs. 2 and 3.
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Figure 2

The accident-frequency rate at
No. 1 mine was reduced from 187.3

for 1932 to an average of 43.6 for
the 15-month period, July 1, 1933,
to September 30, 193 1. The accident-
severity rate for this mine was re
duced from 41.1 for 1932 and 62.6

for the first half of 1933 to an

average of 1.3 for the same 15-month
period.

At their No. 2 mine the frequency
rate was reduced from 137.7 for

1932 to an average of 30.9 for the
15-month period, July 1, 1933, to
September 30, 1934. The severity
rate at this mine was reduced from

26.0 for 1932 to an average of 1.7
for the 15-month period, July 1,
1933, to September 30, 1934.

The accident-frequency rate is the
number of lost-time accidents per
million man-hours of exposure.

The accident-severity rate is the
number of days lost as a result of
accidents per thousand man-hours of
exposure.

A lost-time accident is one in which

the injured is unable to report to
work on the day following the injury.

In computing the severity rate, a
fatality or permanent total disability
was given the standard valuation of
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6,000 days, while in all other lost-
time accidents the full period of dis
ability was assessed against the mine,
irrespective of the number of days
the mine may have worked during the
disability period.

The reduction in severity rates at
these two mines is a very good indica
tion of the reduction in compensation
costs. It is very doubtful whether
the equivalent amount of effort on
the part of the officials toward the
reduction of operating costs in these
or other well-operated mines or in
any other phase of mine operation
could have equaled the savings made
through their safety work. In addi
tion, there is the very great satis
faction of having prevented loss of
life and crippling of workmen.

The following is quoted from the
closing paragraphs of a paper en
titled "Can Coal-Mine Accidents Be

Prevented" delivered by P. G. Con
rad, superintendent of the Ivnox Con
solidated Coal Co., before the Indiana

Coal Mining Institute in June.
"Since this campaign our mines are

in better physical condition than ever
before in our mining experience. We
find that what we have done, in mak
ing our mines a safer place to work
for our employees, has not increased
our cost a fraction of a cent per ton.
On the contrary, we have found that
it lowers the cost, due to increased
efficiency and better co-operation of
our employees, to say nothing of the
greatest saving of all—that of human
life and limb. As a result of our ef

forts and the co-operation of our em
ployees we have reduced the accident-
frequency and severity rates at our
mines more than 75 per cent.

I am sure that anything that we
have done, you can also do. Prom
the results and experience of this
campaign, I can say without hesi
tancy, accidents in coal mines can be
prevented."

I do not know whether 1 have made

myself clear or not in this paper, but
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one thing I do want to say, the
Bureau of Mines does not take any
credit for the reduction in accidents

to these miners. Not only in Indiana
but all over the country we have in
many places done exactly as much
work in helping the company as we
have with this particular company,
and there has not been a dent made

in their accident record. It all hinges
hack and depends entirely upon the
officials in the mines whether or not

their accident rate will ho improved.

I thank you.

Chairman Thomas: Mr. Herbert,
on behalf of the Illinois Mining Insti
tute, I want to thank you for this
very interesting paper, so ably de
livered. I am sure what Mr. Herbert

has had to say should invoke some
questioning from the body. If you
will ask Mr. Herbert any questions
you may desire, I am sure he will
undertake to answer them to the best

of his ability. Is Mr. Lyons here, of
the Bell & Zoller Company?

Mr. John Lyons: Yes, sir.

Chairman Thomas: Haven't you
something to say in this matter?

Mr. John Lyons: I might say, Mr.
Chairman, that I thoroughly endorse
Mr. Herbert's system here. We have
had practical experience in trying
practically everything which Mr. Her
bert mentioned. For instance, we
started back in 1929, and started first
with our accident record, keeping an
accident record and report, and have
also used the Bureau of Mines'

method of standard charges which
Mr. Herbert has mentioned, that of
charging three days, which is the
standard charge of loss of a finger,
and six thousand days on a total dis
ability or fatality, and we have used
these figures all the way through the
past five years in compiling our ac
cident record. These figures have

shown us whether we were going up
or down.

We first had an inspection by the
Bureau of Mines Engineers, and they
showed us several things we were
doing wrong, and they gave us some
information on just what in their
opinion should be done to correct
these things. We took a lot of ad
vice from them. They did a lot of
work for us all the way through the
years, and have helped us any time
we called upon them.

We have also adopted, as Mr. Her
bert mentioned, a few of the safety
rules and standards to avoid similar

accidents. The keeping up of these
is one of the greatest things, I think,
in keeping down the accidents in any
mine.

We have taken also the First Aid

Training. We have had two attempts
at that. Back in 1930 we had about

1435 of our men put through the
First Aid course, and also this last
spring we took First Aid Training at
both of our Zeigler mines, and put
the thing over 100%.

This in itself, of course, is a very
good place to talk safety. We have a
chance to talk to the men. Of course,
they will come hack and tell you a
lot of things, which you do not always
do, but it gives them a chance to
voice their grievances and you get a
lot of good thoughts out of that.

On the safety courses and on the
safety chapter, we haven't done any
thing on that. We have used the

safety posters and safety contests
each year, which in my opinion has
helped us very much.

We have one mine which is a very
bad mine, our No. 1 Mine. If you
will pardon me from inserting these
figures—you will find them in the
1933 proceedings of the Institute, and
I beg leave to insert them to show
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just what campaigns have done from
the beginning.

This mine I am talking about now
had a fatality rate of twenty to
thirty, or 3.27 fatalities. The fatality
was around 325,000 tons. This same
mine has not had a fatal accident

since the 5th of December, 1030, on
the ground, and we have produced
around 2,800,000 tons of coal, li
shows you that a bad boy can be
made good by thorough co-operation
with all the safety rules and methods.
We have changed the viewpoint of
the bosses as well as the men on the

safety work.
In 1029, this mine had a severity

rate based on Mr. Herbert's figures
or system he employed of 43.74. In
1930 it was reduced to 21.80. In

1931 it was 1.61, in 1932, 1.4, and
in 1933, 2.08.

The same mine had a frequency
rate of lost time of 330.5 in 1929.

In 1930 it was reduced to 253.98,
and in 1931 to 115.S2, in 1933,
96.15, and in 1933 it was 74.00.

These improvements, of course, as
I said, come about through the
methods Mr. Herbert has suggested,
and also the very excellent help and
co-operation received fom the Bureau

and also from the State Department
of Mines and Minerals, for which we
are very grateful. I thank you very
much.

Chairman Thomas: Thank you
very much, Mr. Lyons. I wonder if
some one else hasn't something to
say on this very important topic? Or
if you have some questions you would
like to ask Mr. Herbert? I wonder

if Mr. McFadden, of the Peabody
Coal Company, would care to say a
word.

Mr. George C. McFadden: I only
have a question to ask, Mr. Chairman.
I think everyone connected with the
mining industry in Illinois will readily

admit and concede the wonderful aid
and assistance that is always available
through the Bureau of Mines and the
help they have always given us.

In Mr. Herbert's paper, in one of
his answers to one of the questions,
he stated the Bureau will give all the
aid possible with the limited person
nel available. I am just wondering
what Mr. Herbert meant by that
statement, and whether this Institute
could, if they have limited force to
do anything, help his organization to
give better assistance to the District
in which they serve. That is the only
question I have. It seems to me pos
sibly the Institute might be able to
give some asssitance. It is unfor
tunate indeed that Mr. Herbert's

bosses—I say bosses because the Di
rector is the boss of the Bureau—

could not be here today to see this
assembly and to have heard this won
derful paper as presented by Mr.
Herbert.

Mr. Charles A. Herbert: Mr. Mc

Fadden, in answering your question,
one of the reasons our personnel is
very limited in this District is the
fact that over one-third of our em

ployes were discharged because of lack
of appropriations. They were dis
charged a year ago the first of July.

Another reason is that, as you can
probably understand, with the limited
personnel for the entire country, and
with the demands being made on the
Bureau from various sections, we are
inclined to follow the path of least
resistance and move the men from the

field where the least holler is being
made into the field where the opera
tors or the industry 'ire hollering most
for help. I suspect that if the
operators in this field had been a
little more insistent in their demands

on our Washington office we would
have a little larger share of the per
sonnel in this field.
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Does that answer the question?
Sir. McFadden: Yes, sir.
Chairman Thomas: I wonder if

Sir. Weir has anything to say on this
matter?

Sir. Paul Weir: Mr. Chairman, 1
think perhaps Sir. McFadden's ques
tion might have embarrassed Mr. Her
bert a little. He must have a feeling
anything he might say might be in
criticism of the Bureau. Mr. Herbert

relates to you that the personnel of
the Bureau has been depleted by one-
third. There are some other things
in connection that I would like to call
to your attention. It seems to be
pretty much of a step-child. It was
formerly under a different depart
ment, and it has been transferred to
the Department of the Interior under
the new administration. It was for

merly housed in the Department of
Commerce Bureau, and at the present
time it is spread through several dif
ferent structures all over the City of
Washington.

The morale of the organization
'taken as a whole, I think, is at a
very low ebb. The reason given for
the depletion is economy. We must
all realize we have to be economical,
but when human life is at stake, I
think it is false economy.

I have one thing in mind which I
think might illustrate the attitude of
our Legislators and others towards
the Bureau of Mines. Formerly the
Bureau was able to pass out free to
miners who took First Aid instruction

a small pamphlet containing First Aid
instructions. I am informed they are
no longer available. Yet I think
those of you who read the Chicago
Tribune and especially the editorial
page and know the Department of
Agriculture publications they issued
—such pamphlets as the "Love Life
of Bullfrogs," are somewhat amazed
at the attitude which prevents the is

suance of these free pamphlets on
First Aid instruction.

The attitude of the average In
dividual, it seems to me, is "Well,
what can I do about it?" I think

every one of you men is interested to
some extent at least in coal mines,
for that is where most of us make our

bread and butter. There is one thing
you can do about it. You can de
termine the attitude of the Congress
men and Senators, and try, to some
extent at least, to impress upon them
the necessity for adequate financial
support of the Bureau of Mines.

Mr. Scott Turner resigned in July
as Director. Dr. Finch, of Idaho,
succeeded Mr. Turner. Dr. Finch

has every desire to make the Bureau
a real live one and to do the work

that should be done. I know he is

going to co-operate with the industry,
but I think the industry itself has to
become aroused and make known its

wants through the representatives of
the people, who of course are your
Congressmen and your Senators.
When you men have an opportunity
to give them your views, do not pass
it up.

To my mind, there isn't any course
which has been more constructive in

safety work around coal mines than
the Bureau work. I do not say that
because of our honored guest this
afternoon, Mr. Herbert, but I have
been in intimate contact with them

for several years, and they do a mar
velous piece of work. After all, I
think one of their hardest jobs
probably is to sell you and to sell me
on the idea of accident prevention

work. After the personnel is once

sold, or after the supervisors are
once sold on safety, I think the job

is about 75 9?- done. But you cer
tainly want to be sold to the point
you want it to go over so bad you can
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taste it, and if you cannot taste it
you cannot get any place.

But I am drifting away from the
Bureau of Mines. When we see the

amount of money being spent every
where by the Federal government,
and then we consider on the other

hand that the employes in the Bureau
have been laid off and the morale of

that Bureau shattered by lack of
funds, and in a good many cases even
though the personnel is still there the
traveling expenses are not provided
so that those men can get around and
do the things they want to do and
the things in which they believe, 1
think it is time for action.

The United States Bureau of Mines
was established by the Federal
Government at the earnest solicita
tion of the mining industry of the
nation for the purpose of promoting
safety in mining by technological
research and by educational work, of
assisting in the development of do
mestic deposits of minerals by tech
nological research, of collecting, com
piling and distributing vital statistics
on production and distribution of
minerals, of assisting in the conserva
tion and proper use of natural re
sources and of assisting in the na
tional defense.

The mining industry of the State of
Illinois, whose mineral products
averaged in value for the period
1<)23-1!>32 the sum of §186,681,000
annually, which amount is exceeded

by only five of the forty-eight States,
is vitally interested in furthering the
work of the Bureau.

The cost to the Federal Govern

ment for the work of the Bureau has

always been a very modest sum when
it is considered that the Bureau
serves an industry which is second
only to agriculture in value of pro

ducts. The appropriation of only
slightly over one million dollars for
1935 has resulted in curtailment of

personnel and elimination of vital
work, things which are of grave con
cern to the mining industry of Illi
nois.

The Illinois Mining Institute, repre
senting the mining industry of Illi
nois, in regular session in Springfield,
Illinois, on this 2nd day of Novem
ber, 1!)34, hereby records itself as
alarmed at the apparent lack of re
cognition by the Federal Government
of the importance of the work of
the Bureau and of the wishes and

desires and needs of the mining in
dustry of the nation, and it further
records itself as favoring the restora
tion of the Bureau to its former ef

fectiveness, a thing which can be ac
complished only by an annual appro
priation of approximately $2,000,000.

Mr. Chairman, I would like to
move that you appoint a Resolutions
Committee to draft a suitable resolu

tion in the name of the Institute

which might be the means of a cam
paign of rehabilitating the Bureau ol
Mines.

(Which said motion was duly
seconded.)

Chairman Thomas: Gentlemen,
you have heard the motion which has
been stated by Mr. Weir.

(Whereupon said motion was
unanimously adopted.)

Chairman Thomas: Mr. Weir, I
would like to ask you that an amend
ment be made to the resolution that

in addition to our going on record
advocating the rehabilitation of the
United States Bureau of Mines, that
it should he left to the Executive
Committee whether they want to
make a small appropriation to the
work that is being done by the
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Special Committee of the American
.Mining- Congress, of which several
members of this Institute are mem
bers, leaving that entirely to the
judgment of the Executive Hoard of
the Illinois Mining Institute as to
whether they want to do that.

Mr. Weir: Mr. Chairman, I ac
cept the amendment.

Chairman Thomas: You have heard
the amendment as stated.

(Which said motion was duly

seconded.)

Chairman Thomas: All in favor

will signify by saying aye.

(Whereupon the following motion

was adopted.)

On motion, it was;

RESOLVED: That the Illinois

Mining Institute in regular session
records itself as being in accord with
the work now being undertaken by
the Special Committee of the Ameri
can Mining Congress in the matter of
developing a plan to rehabilitate the
United States Bureau of Mines, and
directs its Secretary-Treasurer to
send to the Secretary of the Ameri
can Mining Congress, located in the
Munsey Building, Washington, D. C.,
a nominal contribution, the amount
of which is to be left to the judg
ment of the Executive Committee.

BE IT FURTHER RESOLVED:
That a small amount of money (sub
ject to the judgment of the Executive
Committee) shall he set aside to be
used by the appointed committee of
the Illinois Mining Institute, for the
payment of such expenses as it may
incur for stenographic help, postage,
etc. in bringing this matter to the at
tention of members of the United

States House of Representatives and
Senate, and other important and re
sponsible Administration officers.

ILLINOIS MINING INSTITUTE.
Committee on Resolution for
Rehabilitation of the United
States Bureau of Mines.

T. J. Thomas, Chairman
Paul Weil-

George B. Harrington
Chairman Thomas: Is there any

thing else—anyone else who would
like to speak or ask some question on
this important topic?

Mr. D. D. Wilcox: I merely arise
to add to what Mr. McFadden and
Mr. Weir are talking about, and do
it principally with the idea of ex
pressing our appreciation for the ef
forts of the Bureau of Mines, both
State ami National, in preventing ac
cidents in our company. Mr. Herbert
ended up his story in a way 1 did not
quite approve of. He said the Bureau
wasn't claiming any credit for that
work. They should claim lots of it.
They are deserving of lots of it. One
of my most prized possessions which
I have in my pocket at this time is
a certificate of accident prevention
which every member of our company
must have and continue to carry with
him all the time.

All of you people who are inter
ested in mines know that most mine

accidents are caused by what people
feel to he a sort of predestination.
The reason for that is most miners—

most mining work, loading and every
other part of the work, has been done
the same way. Practically every man
working in the mines has been taught
to do that work by some other miner,
who was taught to do it by some
other miner, who believed accidents
were a part of the operation and
could not be prevented. In other
words, every part of the operation
has been brought to us by men who
believe in accidents and that they
were a part of the industry.
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When these figures from the
Bureau of Mines came into our

place, we were compelled, not by
force but by persuasion, to go into
every particular of every piece of
work the men did. For instance, the
boss was followed from the time he

left on the top until the day was
finished, and every part of the work
gone into. Not only the question of
safety, but the necessity of the
actions. It might be interesting to
know that many parts of our work
were entirely changed on account of
the efficiency. We found there was
no difference between the efficient

way of doing things and the safe way
to do them. I thank you.

Chairman Thomas: Thank you
very much, Mr. Wilcox. I think those
of you who have been in contact with
the Bureau of Mines know of the

great work they have done, and that
Mr. Herbert is a very modest man for
not taking the credit for the sendee
they have rendered, he and his staff,
to the mining industry.

Anyone else?
President Treadwell: Mr. Chair

man, a year or so ago last Fall at
the meeting we had the safety pro
gram up, and as Mr. Miller made
some comments, it brought seriously
to our attention the records we were

having in our mines. For two or
three months we studied carefully
what they had said, and decided we
had for a number of years tried to
better our record and had not been
successful, and it was time to try
somebody else's method.

Along in the spring of the year
we started on this program outlined
by Mr. Herbert. We haven't got very-
far. We are not entirely through
with our course of lectures to the
management. So far as we have

gone, we have got a great deal out
of it. We have reduced accidents and

we have increased our output per
man. In other words, it does not

cost us anything. We have not only
reduced the accidents but have in

creased our efficiency.
1 agree with Mr. Wilcox that the

Bureau of Mines in our instance de

serves a lot of credit.

Chairman Thomas: Gentlemen, the
next paper we will have the privilege
of hearing is by a man connected
with the Hattelle Memorial Institute

of Columbus, Ohio. I have under
taken to discover just what the
Hattelle Institute is and what it

stands for. It occurs to me you
might be interested in knowing what
I was able to develop.

Mr. Gordon Battellc created this

institution as a memorial for his

father, the father having made his
money in the American Rolling Mill
Company. The cause for the crea
tion of this endorsement was brought
about by the fact Mr. Hattelle, as I
understand it, was obliged to deal
with a very difficult problem involv
ing the matter of zinc during the
War. As a result of that, this insti
tution was founded. Young Mr.
Hattelle, Mr. Gordon Battellc, then
prevailed upon his mother to leave
her fortune to this institution, and
later on Gordon Hattelle dieil at some

forty-seven years of age of appendi
citis, and he left the residue of his
fortune to this institution.

Gentlemen, the Battelle Institute
has a staff of research engineers and
scientists who deal entirely with the
matter of coal and metallurgical
problems.

It gives me great pleasure to intro
duce this morning Mr. Ryron M. Bird,
Chief Concentration Engineer, Bat
telle Memorial Institute, Columbus,
Ohio, who will talk to you on "Funda
mentals in the Design of Coal Clean
ing Plants." Mr. Bird.
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SOME PROBLEMS IN THE DESIGN OF COAL
CLEANING PLANTS

By BYRON M. BIRD
Chief Concentration Engineer, Hattellc Memorial Institute, Columbus, Ohio

Summary

(1) The first consideration in the
choice of a cleaning process is the
difficulty of the cleaning problem.
This depends upon the quality of
clean coal to be prepared and is not
inherent in the coal.

(2) The second consideration in
the choice of a process is installation
and operating costs. If the run-of-
minc coal is wet, these considerations
favor wet methods. If the coal is

dry and can lie cleaned efficiently
by dry methods, economic considera
tions favor wet methods for sizes

above about hi inch and dry methods
below '4 inch.

(3) If a large range of sizes is to
be treated in one operation, a proper
gradation of sizes is essential.

(4) The tonnage of unsized feeds
treated per unit of cleaning capacity
depends on the smallest size to be
cleaned efficiently.

(5) A uniform tonnage of a sized
or a slack coal can be obtained by
regulating the tonnage delivered to
the sizing screen. It can also be ob
tained by changing the limiting size
of the screen openings.

(6) A dry coal for dry cleaning
processes can be obtained most ad
vantageously by dedusting the V*
inch sizes with hot air.

(7) A uniform quality of coal in
volves some form of storage or mix
ing tracks.

(8) Dewatoring of washed coal is
simplified if some intermediate sizes
are kept with the extremely fine sizes.

(!)) The economic dividing line
between centrifugal and beat drying-

is probably about !l-10 per cent X
moisture.

Introduction

In this paper I wish to deal with
some problems that arise in the de
sign of coal cleaning plants and to
set up certain principles that can be
used in solving them. To narrow the
scope of my paper, 1 shall limit my
remarks to the sizes ordinarily
cleaned by mechanical means.

The Choice of a Cleaning Process

In the choice of a process for
cleaning a given coal, the first con
sideration is the difficulty of the
cleaning problem. This . requires
fundamental work of the character

that Dr. Leighton and his associates
have been doing for Illinois, in other
words, screen analyses, float-and-sink
tests of the individual sizes and visual

examination of the float-and-sink pro
ducts.

I wish to stress the last of these,

the visual examination of the float-

and-sink products, because this is not
commonly made and yet it may have
a very important hearing upon the
cleaning problem. As far as ash
content is concerned, a coal may be
clean enough with it separation at
1.G0 specific gravity—that is, with
an ash content equal to that of the
portion floating in 1.G0 specific
gravity—but if this separation will
leave in the cleaned coal some ob-

jcctional impurities from a visual
standpoint, it may be necessary to
clean at 1.45 specific gravity, for
example, and to crush and clean the
portion between 1.45 and 1.G0 spc-

When buying, please consult the Advertising Section.



150 PROCEEDINGS O F T H E

cific gravity. Since appearance plays
such an important part in the sale of
coal, I feel that visual examination,
of the float-and-sink products is very
essential.

The specific gravity at which the
given coal must be cleaned determines
the difficulty of the cleaning prob
lem. At high specific gravities, the
problem is simple. At each succes
sively lower specific gravity it be
comes more difficult. In other
words, no coal is inherently easy or
difficult to clean. In any given case
the market for the cleaned coal, and
hence the specific gravity at which it
must he cleaned to give the required
ash content, must be known before
the difficulty of the cleaning problem
can be determined.

Once the specific gravity of the
required separation is known, the
method described in my paper,
"Interpretation o f Float-and-Sink
Data" (Proc. Third International
Conference on Bituminous Coal.
1931), will give an approximate
measure of the difficulty of the
separation. As copies of this paper
are available to anyone who cares to
write Butlcllo Memorial Institute, I
shall not go into any details about
the method except to say that I have
developed a curve that can be added

to any standard set of washability
curves to give for each specific

gravity a numerical measure of the

difficulty of a cleaning problem.
Using this method I have grouped

processes in the accompanying table
in the range over which they are in
successful commercial practice. This

is only to be regarded as a rough
grouping, for it is obviously impos
sible for me to have investigated
every plant in the country.

Range of
Difficulty
on ± 0.10

Curve

0-3

0-7

0-12

0-20

high in specific gravity as the other.
From this it is evident that the water
separation has a great inherent ad
vantage. However, this does not
mean that some dry process may not

When buying, please consult the Advertising Section.

Process

Dry Processes
Wet Processes

Wet Tables

Plunger Jigs

These figures do not mean that
some process will not cover a greater
range than shown. For example, we
have investigated the Baum type jig
on a laboratory scale at Battcllc
Memorial Institute and have found it

to have even a greater range of ap
plication than that of the plunger
type. But in general when a clean
ing process is out of the range listed
above, the coal company should as
sure itself by careful tests that the
desired cleaning results are possible
before installing the process.

Someone may well ask, "Why the
large difference in the range of ap
plicability of dry and wet processes;
is this due to lack of development or
is it inherent?" It is partially due
to lack of development, for not as
much fundamental study has been
given to dry processes as to wet.
But it is mainly inherent. Suppose,
for example, we wish to separate
particles of 1.50 and 1.35 specific-
gravities. The possibilities of a suc
cessful separation depend upon their
relative specific gravities. In air,

1

one group of particles is

times as high in specific gravity
as the other. In water each group
,is buoyed up to the extent of the
specific gravity of the water, so
., . . 1.50 - 1.00 - .50
that one is 1-35 . 1-0-fl 35 times as

1.50

1.35
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be doing better work than a wet
process. Factors such as the skill of

the operator play too large a part
in the final results secured for any
generalizations on cleaning efficiency.
Furthermore a very efficient dry
process may do better work than an
inefficient wet process. But, all
other things being equal, a wet pro
cess will give better results than a
dry process.

After the difficulty of the cleaning
problem, the next consideration in
the choice of a cleaning process is the
investment and operating costs. As
far as the cost of the cleaning opera
tion taken by itself is concerned, a
wet process usually has the advantage
over a dry process. Hence, if the
coal coming from the mine is already
wet, this fact favors the use of a wet
process. But if the run-of-mine coal
is dry or only slightly damp, economic
considerations favor cleaning the fine
sizes by dry methods. The dewater-
ing of coarse sizes by natural drain
age is simple and inexpensive, but
that operation becomes increasingly
expensive in each successively finer
size. Finally a size is reached where
the total cost of cleaning by a wet
process and removing excess water
from the products is greater than the
cost by dry cleaning methods. To say-
just where the dividing line between
the sizes that can be more econom

ically treated by wet than by dry
methods is difficult, but it is probably
at about !4 inch. In other words, if
the dry process will give the desired
quality of clean coal with a high ef
ficiency, it will probably be econom
ical on the sizes finer than about U
inch. Economic considerations on

dry or semi-dry coal, therefore, would
seem to favor a combination of wet

cleaning on the coarse sizes and dry
cleaning on the fine sizes.

Finally, there are some special
considerations in the choice of a

cleaning process. One of these is the
percentage of "rash." This is a flaky
impurity that has given a great
amount of trouble in the South, and
the Bureau of Mines has developed
methods for its removal with the

types of apparatus commonly used in
that district, namely, with jigs and
with wet tables. If this impurity is
found in a coal, that fact constitutes
a good reason for preferring those
processes.

Another special consideration is
clay. No one has found a really satis
factory answer to the problem of
cleaning a coal containing clay, but
a general principle is, as far as
possible, to avoid wetting it.

Application of Process
The success or failure of any

cleaning process depends in large
measure upon correct application.
Everyone knows, for example, that if
the relative differences in specific
gravity between the coal and im
purities are small, he should not at
tempt to clean a large range of sizes
in one operation. Since this principle
is well known, 1 may pass it without
discussion and go to another prin
ciple) not so generally recognized,
governing the range of sizes that
should be attempted in one operation.

This principle is that a proper
gradation of sizes is essential. I first
had my attention called to this by a
friend pointing out two operations on
the same coal bed, one treating 6"x0",
and the other treating 3"x0", in
which the 6"x0" operation was the
more efficient. In fact, the 3"x0"
operation was taking a heavy loss of
coarse coal in the refuse. When 1

studied the two washeries to discover

the explanation of this anomaly, I
found that the essential difference

When huvinii. I'leasc consult the Atlcertisint; Section.
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between them lay in the screen
analyses of the raw coal. The feed in
the 6"x0" operation had a well dis
tributed screen analysis with plenty
of 5", 4", .'!" and 2" sizes, whereas
the feed to the 3"x0" operation con
sisted largely of 3"x2" and l"xO"
sizes with only a comparatively small
percentage of 2"xl" sizes. Accord
ingly, the logical explanation of the
large loss of coarse coal in the 3".\0"
operation seemed to be that a bed of
l"xO" sizes could not support par
ticles of 3"x2" coal.

Here, then, is an important prin
ciple of coal cleaning, not heretofore
recognized, that applies wherever a
large range of sizes is being treated.
If the operation is to succeed, inter
mediate sizes must be present in the
feed. If they are not ami the mining
practice cannot be modified so they
will occur in the feed, it is essential
to do some preliminary sizing before
cleaning.

In passing, it seems reasonable that
heavy media processes such as the
Chance are probably less subject to
this restriction than processes like
jigging, which develop their beds en
tirely from the coal itself. 1 have no
experimental evidence on this point,
but it looks logical that the presence
of a medium of relatively high den
sity should make the exact size dis
tribution in the coal bed of minor

importance.
Another important consideration in

the application of a process is the
tonnage to be handled per cleaning
unit. The principle involved is that
capacity is determined by the smallest
size to be cleaned. Take jigs as an
illustration. Suppose the feed to be
cleaned is 4"x0" and it is necessary
to clean the -20-mesh sizes. Then

the capacity of the jig to clean -20-
mesh sizes determines its capacity as
a whole. Accordingly, ample capacity

is necessary, for it is a further
principle governing this case that the
smaller the size to be effectively
cleaned and, consequently, the
greater the number of particles per
ton, the greater the number of clean
ing units necessary.

Auxiliary Equipment

Auxiliary Equipment Ahead of Cleaning
Units

The auxiliary equipment to go
ahead of the cleaning units should
supply (1) uniform quantity of coal,
(2) uniform gradation of sizes,
(3) proper moisture content, (4) uni
form quality.

To supply a uniform quantity of
coal, storage sufficient to take care
of the maximum delays that may
occur is practically a necessity. As
storage breaks up the coal, and causes
segregation, the problem involved is
to minimize these difficulties. I will
lake up the problem of preventing
segregation later and discuss here
only the problem of minimizing
breakage.

This is especially important when
run-of-mine coal is stored. It can

be minimized by having the bins com
paratively shallow with the bottom
sloping at an agle just a little greater
than the angle of repose of the coal.
Obviously, coal should slide, not drop,
into the bins from the mine cars.

The same care should be used in

designing the facilities for handling
raw lump coal as are now used in

loading into railroad cars.

When a sized or semi-sized coal

is to be cleaned, the problem of
supplying a uniform quantity with a
minimum of breakage is particularly

difficult because the coal breaks

more easily after the sizing and often

the effectiveness of the cleaning is
adversely affected by any breakage

When buying, please consult the Advertising Section.
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that occurs. In place of bins, I have to various conditions. They are
two SUgestions which can be adapted shown in figures 1 and 2.
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Fig. 1. Regulation of Tonnage Screened to Give Uniform Supply of Slack Sizes.
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SIDE VIEW

Fig. 2. Variation of Limiting Size of Coal Cleaned to Give Uniform Supply
of Two Different Sizes
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In figure 1 the slack coal is cleaned
on one unit and the oversize goes to
a picking table. In this case the
tonnage of run-of-mine coal delivered
from the bin is regulated by a weight-
o-meter to give a constant tonnage of
slack sizes. The men on the picking
table take care of the variations in

the proportions of lump.
In figure 2, the slack coal is

cleaned on two units and the tonnage

is kept constant by varying the
limiting size of screen openings. The
top view of the screen shows that the
openings change at the lower end
from 1" to life" to 1 Vi". A sliding

chute controlled automatically by a
weight-o-meter determines the distri
bution of the coal. Suppose, for
example, that the tonnage of 1".\0"
slack decreases. The chute is moved

automatically to the right and some
l"xl%" coal is allowed to go into
the slack sizes. If, on the other
hand, the tonnage of 1".\0" slack in
creases, the chute is moved to the
left and some of the last coal passing
through the screen goes to the 3"xl"
machine. This coal will normally be
l"x%" or l"x%", those sizes being
the last to go through the screen.

some form of mechanical distributor

to spread the coal over the surface
of the bin. However, the practical
difficulties of spreading coal and at
the same time lowering it into a bin
without breakage are very' great.
Another scheme is the one proposed
by Marquard. (Marquard, F. F. The
Effect of Coal Segregation, Mixing
and Heating Upon the Quality of
Metallurgical Coke. American Iron
and Steel Institute 18, 1928, 83-112.)
In brief, this consists of partitioning
the top two-thirds of the bin so that
the coarse sizes cannot separate very
far from the fine sizes. If this

arrangement includes a "staircase"
for lowering the coal in each sub
division and a distributor to deliver

the coal to each sub-division, it would
he a great improvement over any
thing I have yet seen.

For mixing coal ahead of the
cleaning units to iron out variations
in the mine-run two different

methods are advocated. One is a

large storage pile in which the coal
is laid down with a traveling con
veyor in one direction and is recov
ered at right angles. This is neces
sary in an extreme case where the

These small changes in the limiting coal from different sections of the
size of feed will, of course, not affect
the operation of any of the standard
cleaning apparatus to any discernible
degree. If more than two cleaning
units are used, further divisions of
the tonnage can be made by extend
ing this basic idea to additional
screens and weight-o-meters.

To supply a uniform gradation of
sizes, the second requirement for the
auxiliary equipment ahead of the
cleaning units, involves preventing
segregation in the storage bins and
ironing out variations in the sizes of
coal coming from the mines.

The answer to the problem of
preventing segregation in storage is

mine varies greatly. The other
scheme, used at Nemacolin Mine, is
to draw coal from several different

levels in a large storage bin. For
any ordinary condition this method
should be satisfactory.

A raw coal of uniform moisture

content, the third requirement for
the auxiliary equipment ahead of the
cleaning units, is particularly im
portant to dry processes. In a dry
separation the coal must be dry for
effective cleaning. If coal and
refuse are damp enough to stick to
gether, it is obvious that no separa
tion is possible; it is imperative that
all particles in any separation be

When buying, please consult the Advertising Section
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free to move. To meet this require
ment at the average mine, where at
least a certain proportion of the time
the raw coal contains more or less

moisture, either heat-drying of the
finer sizes or dedusting with hot air
are necessary. The latter of these
two methods has the advantage that
it adds greatly to the cleanliness of
the plant. Also, the greater visibility
of the cleaning operation on a de-
dusted coal facilitates proper adjust
ment of the cleaning equipment. As
a rule the raw coal can be screened

at about 16" and only the fine slack
sizes need be dcdusted.

A raw coal of uniform quality, the
fourth requirement to be provided
for ahead of the cleaning units, is
especially important for cleaning
apparatus that do not have good
automatic controls. One answer to

this problem is mixing bins. Another
has proved helpful at at least one
mine where several coals that differ

markedly in washing characteristics
are being cleaned in the same
apparatus. The system used is much
like that in large freight yards for
the distribution of freight cars.
Trips from different sections of the
mine are run onto different gravity
tracks. From these tracks cars are

run onto the dumping track in rota
tion in proportion to the tonnage
from the various parts of the mine.
This method is reported to be effec
tive and comparatively inexpensive.

Auxiliary Equipment Followli
Units

Glsai

In my discussion of the auxiliary
equipment to follow the cleaning
units, I am going to take up only
the problem of dewatering and dry
ing. Usually dewatering screens arc
used for the coarser sizes and so the

problem really concerns the material
passing the finest dewatering screens.

A general principle to be followed
in dewatering is to keep some inter
mediate sizes with the extreme fines.

This can be accomplished very readily
by allowing at least some of the 16"
to %" sizes to pass through the
bottom dewatering screen with the
fines and water. This coarse material

acts as a filter medium to remove

the fines from the water. One very
good way of applying this system is
found in the so-called "sludge tank."
In figures A and 4 are two forms
of these apparatus. Of the two, the
one shown in figure 4, in which the
flights convey the coal out of the
tank and over the dewatering screen,
is a much better dewatering device.
As the flights drag the coal over the
screen, they squeeze it and thus cause
very efficient dewatering. The water
passing through the screen is con
tinually returned to the sludge tank
in closed-circuit.

The sloping baffles shown are very
important in obtaining the maximum
efficiency from any settling device.
The solids settling from the thin
layer of water flowing across the
tops of the baffles have only a short
distance to drop before they reach the
baffles where they are out of circu
lation. In comparative tests in the
liattelle Laboratories, only one-fourth
as many solids were found in the
overflow with these baffles as without

them. In the design of the tank as
a whole, care is necessary to secure
the minimum of disturbance from
the moving flights. If a lower mois
ture content is necessary than is pos
sible by use of sludge tanks with de-
watering screens, centrifugals may be
used on the slack sizes dragged from
the sludge tank. The effluent may
be added to the sludge tank in closed-
circuit.

If an essentially dry coal is the ob
jective, the dewatering by centri-
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Fig. 3. Settling Tank with Dewatcring Elevator.
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Fig. 4. Settling Tnnk with Dewatcring Screen

fujrals must be supplemented by heat
drying. Theoretically, a very wet
coal can he heat-dried, hut it is in
evitable that a larjre amount of heat
will be required to evaporate the
water. From the standpoint of the

power required, it is probably eco
nomical to use centrifugal driers down
to about nine or ten per cent mois
ture, for below that moisture con
tent the power required per percent
of water removed mounts rapidly.
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Accordingly, it is probably economical
to remove the balance of the water

by heat-drying,
If the dewatering problem is purely

one of preventing freezing of the
coal in transit, an answer that many
coal companies have found satisfac
tory is to store the slack sizes for a
few hours in bins equipped with
steam pipes. The heat lowers the
viscosity of the water and causes it
to drain below the percentage mois
ture at which freezing ordinarily oc
curs. Furthermore, even if the tem
perature is low enough to freeze the
coal, usually only the outside of the
mass of coal freezes. This frozen

portion acts as a non-conductor and
slows up the penetration of the freez
ing toward the center of the car.

A corollary to the dewatering prob
lem is that of water clarification. If

there are some dirty products, such
as the overflows from refuse eleva

tors around the plant, one excellent
way of clarifying the water, if the
refuse piles are nearby, is to use
them as a filter bed. A portion of
the refuse piles is shaped into an
impounding basin and the dirty water
is pumped into it. The clarified
water seeping from the basin is re
covered and pumped hack to the
washing system. Some plants with
a bad clay problem have found it
necessary constantly to treat a cer
tain portion of the water from the
sludge tanks in this manner.

Chairman Thomas: Thank you, Mr.
Bird, for this talk. It has been ably
presented. 1 would like to ask if
there are any questions anyone cares
to ask Mr. Bird at this time.

If not, I would like to make one or
two announcements. Dinner tickets

are on sale, or will be on sale, im
mediately after this session in the
hall. The dinner will take place at
(i :.'i0 o'clock sharp.

I would also like to call your at
tention to the fact that Mr. Schonthal

still lias some football tickets for sale.

Also, the clerk will be on the floor
for registration for those who have
been unable to pay until now. So if
you have not registered and made
your payment, I would like to ask
you to see the clerk immediately after
this session.

1 want also to call attention to the

fact that at the dinner tonight there
will be presented to each person there
that booklet entitled "The Story of
Coal." It is being presented to the
members of the Illinois Mining Insti

tute on behalf of Mr. 0. T. Kreusser,
Director of the Museum of Science

and Industry, in recognition of and
in appreciation also of the contribu
tion that has been made by members
of the Institute as well as coal opera
tors in furthering the model mine
which is on display in the museum at
Chicago.

At this time, I would like to ask
if Mr. J. B. Morrow is in the room,
and if so, I would like to have him
say something in connection with the
matter of preparation of coal. Mr.
Morrow, will you please come for
ward V

Mr. J. B. Morrow (Pittsburgh Coal
Company): Mr. Chairman and gentle
men, it is getting a little late, so I
do not think I have very much to add.
Mr. Bird seems to have gone over this
work very carefully. However, there
is one point I would like to make. It
seems that in the last few years there
has been too much tendency in speak
ing of coal cleaning plants to talk
only of what was done in the actual
washing unit. In other words, we want

to talk about our coal as having one-

tenth or three-tenths sink and so on.

In actual experience in the trade, we
show that is not what the coal trade
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judges the coal on, no matter what
kind of coal it is.

In other words, with all cleaning
plants the most important part of the
plant is still in the cleaning and soit-
ing out of sizes and moisture in coal.
Some time ago I checked up on com
plaints received from some 25,000,-
000 tons of coal shipped, and to my
surprise only about 8% of those
could be traced to the actual ash or

the sulphur, or in other words wash
ing. Fifty-five percent could be
traced directly to the screening, mix
ing and loading. But here we talk
about whether this kind of plant will
be used or the other kind of plant
should be used. I think it should be

emphasized more than it has been
that the accessory part of the plant
may he in many eases more important
than the technical operation of the
coal cleaning unit, the jig or anything
else. I think that is about the only
point 1 want to make at this time.

Chairman Thomas: Thank you, Mr.
Morrow. Is there anyone else? Any
questions to be asked or statements
to be made?

Mr. G. R. Delamater: There is one

point I would like to make. In Dr.
Leighton's talk this morning he gave
us some very interesting information
in regard to ways and means of using
the extremely fine coal. My personal
experience in coal cleaning dates back
to around 1900, 1901 and 1902, a
good many years spent in coal wash
ing and Government work in connec

tion therewith, and throughout all
that experience I found that the fine
coal was very largely the source of
great expense and great difficulty in
cleaning.

In the early days that 1 spoke of,
for instance, here in Illinois, and in
the early part around 1905 and 1906
and 1907, you were using jigs almost
entirely. This State in those days, I

believe, washed more coal than any
other State in the United States. I

think along about 1912 you had some
eighty-five or eighty-six plants where
as in the latter years you practically
got out of the coal cleaning business.

Those conditions were brought on
very largely through the high expense
of cleaning and the fact you could
not get more money for the coal that
was cleaned—that is, enough more to
pay for the cleaning. I do not know
that that condition has changed a lot
except the user is demanding a better
coal, and there is more of a penalty
proposition than just paying men for
washing coal. But we find as we
trace the history of coal cleaning that
in the wet washing your losses of
coal were in the fine coal. Your

trouble was de-watering in the the
fine coal, and practically all of your
higher expenses. Then when we got
into the dry cleaning, it was hoped
we could handle the extremely fine
coal to better advantage. I think it

is true that a better job of cleaning
can probably be done in fine coal by
water washing than by dry.

In a great many instances it has
been found profitable to by-pass the
fine coal around your cleaning sys
tem and try to find some other way
of using it. I just ran into a case
recently in Canada where they have
been dry cleaning entirely and are
now doing the wet washing and are

are going through a system of wet

washing in the larger sizes, and I
believe the coal under five-eights of

an inch is to be dry cleaned, and if

the coal through five-eighths of an

inch is extremely wet, they are going
to attempt to screen out somewhere

around three-quarters of an inch or
three-eighths of an inch and dry it
with dryers, the fine coal, and then
dry clean it.
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In southern Illinois a great deal
has been done in regard to de-dusting
coal. For awhile it was quite a prob
lem to know what to do with the re

mainder.

That brings us back to the possi
bility of briquetting, which has not
made a lot of progress in this
country. In Germany they have done
a great deal. It has been very inter
esting to me to know that today a
process of briquetting is developing
in which no hinder is necessary, and
what seems to me a very surprising
statement, that the smoke is only
about one-fifth of the smoke for the

West Virginia and southern Illinois
coal. If these new means of using
the extremely fine coal are success
ful, it seems to me a great deal of
the expense and trouble in coal clean
ing is going to be removed.

There is also the possibility that
in developing these new uses for the
fine coal it will not be necessary to
clean them—I mean the dust—as ex

tensively as we have been doing in
years gone past. I feel that anything
that can be done in the study of ways
and means of having fine coal and
keeping it, for instance, out of wet
washers and dry cleaning plants is
going to be very helpful in the clean
ing business.

One more word I would like to say
in regard to some statements this
morning, and that is in connection
with the work that is being done at
the University of Illinois. Mention
was made of requests for funds to
carry on that work. That has al
ways been one of our difficulties in
developing work. The thought has
often come to me that the coal oper
ators probably should help a great
deal in taking a greater interest, pos
sibly a greater financial interest than
they have in the carrying on of the
experimental work in the various in

stitutions of the country that do have
difficulty in getting funds, or even
going further and carrying on that
work in their own industries very
much as is done in the gas industry
where experimental laboratories are
maintained and carried on year after
year for the purpose of testing ap
paratus used in the burning and use
of gas.

Chairman Thomas: Thank you. 1
wonder if Mr. Hamilton may have
something to contribute in connection
witli this session.

Mr. Charles F. Hamilton: I do not

think 1 have anything to offer on that
particular subject, but I would arise
in the matter of this rehabilitation of

this Bureau of Mines. This special
committee is being financed by con
tributions of members of the Ameri

can Mining Institute and others. In
asmuch as we have passed a resolu
tion here expressing ourselves, I think
possibly the word could be empha
sized by a little financial help at this
particular moment. And with that in
view, I would move you that the In
stitute contribute one hundred dollars

to this committee. Or if the Board of

Directors feels it is more beneficial

to send fifty dollars to the committee
and use the other fifty dollars foi-
the dissemination of information re

garding the work of that committee,
or some members, that can he done.
I so move you.

Chairman Thomas: May I call your
attention to the fact—you may not
have been aware—but Mr. Weir

offered a resolution which was

adopted endorsing this movement?
Then I asked Mr. Weir if he would

include an amendment to the effect

that this institution in attempting to
endorse the work of the special com
mittee of the American Mining Con
gress, would likewise make a contri
bution to the work of this committee,
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and that amendment or contribution
.should be left to the Executive Hoard
of the Institute, and both the motion
and the amendment were adopted by
the Institute today.

Mr. Hamilton: I was out at that
time.

Chairman Thomas: Mr. Chairman,

1 want to say to you in connection
with this matter of cleaning that we
have had occasion to make quite a
study ourselves with reference to
cleaning plants, and there is one
thing that it seems to me has not
been brought out here today, or at
least I did not get it.

1 know of an institution burning

from two and one-half to three mil

lion tons of coal per year. One of
the real problems in connection with
the burning of coal coming from so
many places is that relating to the
uniformity of the coal that may come
from the respective districts. That is
to say some of this coal has the ash
fashion as low as sixteen hundred, six
teen hundred and fifty to twenty-three
hundred and twenty-four hundred.
If you reverse the process, you take
coal coming from one locality with a
lower point of fusion with the ash,
and you get into trouble and very
serious trouble. I know of this one

particular coal, having a low point of
fusion with ash, where particularly
in the Winter time there may be
introduced into the firebox cold air,
and a crystallization takes place of
that coal, and 1 say to you it is not
only a problem, it is a serious prob
lem and a difficult proposition.

So that the matter of cleaning coal
and cleaning up to three or four
inches in size, one of the things that
occurs to me that an operator supply
ing a large consumer of coal must
deal with and deal effectively with, is
the question of furnishing that con
cern a uniform coal. Not a clean

coal one day and a coal not so clean
the next day, but coal uniformly
clean.

If there is nothing further to come
before this afternoon session, I want
to thank you for your attention.

Mr. President, I will turn the meet
ing over to you at this time.

President Treadwell: I would like

to call your attention to the banquet
tickets on sale immediately after the
close of the meeting. I would like
to have you get your tickets as soon
as possible, so that we can arrange to
have the proper number of places at
the tables.

This morning we gave a good deal
of credit to different committees for

their performance during the hearing.
Personally, 1 feel that George Mc-
Eadden, as Chairman of the Program
Committee, and his associates have
performed a wonderful job in this
meeting today. I feel they should be
given a rising vote of thanks. If you
agree with me, let's see you stand up.

I thank you. Remember, we will
adjourn now until the banquet at
(>:30 o'clock sharp.

(Whereupon a recess was taken at
this time, the banquet was held at
li :30 o'clock, and at S :00 o'clock p.
m. the Institute reconvened.)

BANQUET and EVENING SESSION

8:00 o'clock P. M.

(Following banquet)
Hon. Thurlow G. Essington, Chief

Counsel, Illinois Coal Operators Asso
ciation (Toastmaster): We will de
part from our regular program for
just a moment for the purpose of
presenting to you men two of the
honored guests of the evening who
have come a long, long way for this
meeting. It so happens they must
leave immediately to catch a train,
and I know you will want to see them
and have them presented to you.
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You may judge the particular con
ditions under which these men do

their work, when I tell you they are
operating in a vein of coal four hun
dred and twenty feet thick in places,
and which has an average thickness of
over one hundred and twenty feet.

I present K. Ogaki and K.
Sakakibara, officials of the Fushun
Collieries, Manchukuo.

We are very proud and glad to
have you with us, and are sorry you
cannot stay for the evening. We are
happy to have had you here.

President Treadwell: Now, before
we go on with the program, there is
just a word 1 would like to say. A
year ago we were here, and a great
ileal of water has gone over the dam

in a general business way. Some
think we are hotter off and others

do not think we arc as well off. It

is too deep for me. I cannot tell
where we are. But last year we
were sighting pretty high in this
organization, and 1 believe to-night
we have reached the goal we set last
year in membership and accomplish
ment in the general purposes of this
organization. I think that goal was
reached from one cause only, and
that was co-operation of the member
ship. I think we have had co-opera
tion in every way. If this organiza
tion is to continue and do in the

future as it has in the past, let's
keep that spirit of co-operation up.

We have this evening as Toast-
master a gentleman who has been

very prominent in the coal industry in
this State. For a number of years
he has played an important part in
the formation and operation of the
National Code. He is well known to

the majority of the members of this

Institute, the Honorable Thurlow G.
Kssington, Chief Counsel of the Illi
nois Coal Operators Association.

.Mr. Essington: Mr. President,
honored guests of the evening, and
gentlemen, I will, first of all, read this
letter doted November 2, 1934, ad
dressed to the Honorable James Mc-
Sherry, Director of Mines and Miner
als, Springfield, Illinois:
"My dear Mr. McSherry:

Please convey to the members of
the Illinois Mining Institute my deep
regret that I am unable to accept the
gracious invitation to attend their
annual dinner and conference at

Springfield tonight. A speaking en
gagement at Jacksonville denies me

the privilege of being with you.
Inasmuch as Illinois possesses great

wealth in its mineral resources, and
as mining is one of our foremost in
dustries, the entire program of the
Institute is among my paramount
interests; for its activities vitally con
cern all of the people of Illinois. May
I take this opportunity to express my
deep appreciation to the members for
their splendid accomplishments, and
to assure them that at all times they
have the support and whole-hearted
CO-operation of the entire State ad
ministration.

That the 1934 meeting of the Illi
nois Mining Institute shall be a very
happy occasion, and at the same
time be productive of much mutual
and general benefit, is my sincere
wish.

Faithfully yours,
HEN BY HORNER,

Governor."

A number of us were in Washing
ton a short time ago for a two-fold
purpose. It was somewhat for the
purpose of learning "Where do we go
after the NRA?" and primarily for
the purpose of seeing George Har
rington perform at the annual meet
ing of the National Coal Association.
At the time of that meeting, there
was a story going around down there
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that south of Springfield an opera
tor of a gas station was standing in
front of his station one night and
a man came down the road with

headlights burning brightly and
pulled ui> in front of the gas station.
The driver jumped out and turned
off the lights of the automobile,
stopped the engine, and started out
in a dead run, and as he got to the
corner he stepped on a stone and
fell flat. The owner of the station

stepped up to him and said, "Mr.
Sandoe, I am sorry about that. I
hope you did not hurt yourself any."
He said, "It is all right, I do not
think I could have made it anyhow."

Now, if C. J. Sandoe ever arrived
anywhere on time, he arrived in this
position of newly elected President at
an important time in the affairs of
the organization. 1 think we might
at this time hear what Mr. Sandoe

has to say for himself.
President-elect C. J. Sandoe: Now,

listen, fellows, this is a rough pas
sage, and 1 do not want you to stub
your toe when you go after members.
This organization is your organiza
tion and is a post at the crossroads
of the coal industry. There are many
things that can be accomplished that
have not been, and that is up to you.
I am willing to do everything and
give my time, but we must have co
operation. I would like to have as
many of you on the boat trip next
Summer as possible, and when next
Pall comes let's try to keep up the
good record of the membership. Of
course, we only want the best, for I
do not want to spoil you. You can
rest assured I will do all I can for
you.

Mr. Essington: I understand it is
the custom of this organization at this
time on your program to present very
briefly the newly elected Officers and
members of the Executive Board.

(Whereupon the newly elected Of
ficers of the Institute were pre
sented.)

I want to present also some of the
guests of the Institute. Mr. James
White, President of the Indiana Coal
Mining Institute. Byron Bird, Chief
Concentration Engineer of the Bat-
telle Memorial Institute, Columbus,
Ohio. George B. Harrington, Presi
dent of the C. W. & F. Coal Company
of Chicago and an associate of the
speaker of the evening. Mr. J. B.
Morrow, Preparatory Engineer of the
Pittsburgh Coal Company. Mr. J.
L. Van Pelt, of the Museum of Science
and Industry, who wants to speak
to you just a moment in regard to a
certain clause in "The Story of Coal."

Mr. J. L. Van Pelt: I do not want

to speak to you, but I have the duty
of calling attention to this booklet on
the table. You remember two years
ago the Director addressed you and
told you about the coal mine in pros
pect It has been built, and in recog
nition of your services in that con
nection he hands you herewith that
booklet which tells you about that
exhibit. It contains therein one or

two errors, mostly of details, which
will he obvious to you coal men, but
which were the result of unusual

haste in preparation. If you will be
so kind as to overlook those, such as
the spelling of a name and one or
two errors of that kind, I wish to call
your attention to the fact it is an

effort to do something which is not
done otherwise in many parts of the
country, to tell the people not fa
miliar with the industry what the
history is. That is its chief purpose.

Mr. Essington: The officers of the
Illinois Mining Institute have every
reason to feel very proud of the meet
ing which they have had this week,
and of the attention shown by you
men. I take it that it is not an acci-
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dent that there has been an unusually
large attendance this year. The
position of the industry perhaps
might be somewhat represented by a
story of the colored preacher, who
having opened his services in the
usual way, proceeded to read the
Scripture and just as he got fairly
well started on the Scripture a near-
ripe tomato sailed through the air and
struck him in the face and spread
over his face pretty well and down
his vest. He went right ahead read
ing the Scripture, took his handker
chief out of his pocket and mopped
himself the best he could, but did
not hesitate in the reading. He
finished the reading of the Scripture,
and then said, "Now, the congrega
tion will sing a song. After that we
will take up the collection. After
that I will preach the sermon, and
then we will sing another song. Then

the ushers will close the windows and

the doors, and we will have a hell of
a fight here in this church."

It has been almost my observation
during the last few years that the
coal business is pretty mucb a hell
of a fight from start to finish, all
the time. Hut in addition to the

ordinary conditions, the usual con
ditions that reflect the industry,
there are a number of unusual situa

tions which, as I say, are the reasons
probably for your very great interest
in this meeting this year.

There is the unusual and unpre
cedented and extraordinary competi
tion of oil and gas, and this new
menace, water power and Govern
ment financed power, and the compe
tition within the industry which is
always with us, and there is the com
petition from without which is known
as the triple menace. In addition to
that, your salesmen are approaching
this new sales contract season without

any assurance of what your wage

conditions of operating are to be, and
without any very distinct knowledge
as to what Government regulations

will be placed on the industry. There
is the wage contract expiring March
31, there is the expiration of the Code
and the NBA early in June, there is
an approaching session of the Legis
lature, and approaching session of
Congress at which all of the bills that
may harass your industry will be pre
sented, unemployment insurance,
workmen's compensation, limitation
of hours, old-age pensions, and all
those things. There is absolutely cer
tain to be a bill presented by one
Congressman in particular and pos
sibly others, possibly by the Ad
ministration, for the stabilization of
the coal industry. There is a great
deal of discussion in Washington as
to the almost parallel problem of
those natural resource industries of

coal, oil and lumber.

Of course, there is all the time this
question of the NBA which has been
injected into the situation and, as Mr.
Treadwell says, in regard to which
there is a great deal of difference of
opinion. When the first NBA came
out there were various interpreta

tions put upon those letters, and then
followed the AAA and the HOLC and

the other alphabet. I heard last night
for the first time of the alphabet as
applied to the calendar, and it ran
somewhat like this: In 1932 there

was the FDR; in 1933, the NBA; in
1934, the IOU; in 1935 there will be
the SOS, and in 1986 the GOP. Now,
not meaning to inject any politics
into the situation, because of course
the question is larger than any poli
tical consideration, yet for the same
reason that as civilization becomes

more complex, as the dealings and
relations between individuals are

complicated, as civilization becomes
more complex we have the boll
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weevil, and the corn borer, and the
foot and mouth disease, and the ath
lete's foot and all those things we did
not used to have, but we have them

and they will be with us forever; in
the same way, during the years have
grown up the Anti-Trust Act, the
Interstate Commerce Commission, the
Federal Trade Commission, the
Federal Securities Act, the NRA and
those various other Acts in the evo

lution of business relationships.

I do not know what our speaker is
going to say, but I know it is my
observation as I have studied it here

at home and seen it in operation in
Washington, that we are going to
have the NRA in some form, or the
principles of it next June. The
probability is no one in this room
will ever see the time when all of
the principles of the NRA, many o(
which are not only unobjectionable,
but cannot be assailed—I say there
will not be any of you who will live to
see the day when some of the provi
sions of the NRA will not be applic
able to this industry and to business
in general.

Now, we are particularly fortunate
this evening, at this time when we
all want to and must soberly reflect
upon these changed conditions in
these changing times, to have with
us a speaker, a man who is known
throughout the country as one of the
Four Horsemen. He was one of
those four in the cast representing
the north and south who in the
troublesome times of a little more
than a year ago represented the
coal industry in the entire east in
its negotiations with labor in the first
place and its negotiations with refer
ence to preparation of a Code to con
form to the NRA. He is a member of
the Code Authority for Division No.

1, which is this great territory to the
east and south of us. He is a director

of Appalachian Coals, Inc. He is the
Vice-President of the Stonega Coke
& Coal Company, Inc., operating at
Big Stone Gap, Virginia, and Vice-
President of the West Moreland Coal

Company, operating in Pittsburgh,
Pennsylvania. He is associated with
Mr. Harrington of our own state in
the operation of a coal mine in
West Virginia. He is a man of wide
experience, a fighter, a successful
operator experienced in every phase
of the operation of coal mines, not
only experienced hut outstandingly
successful in those operations.

I am very much pleased to present
and introduce to you Mr. Ralph E.
Taggart, of Philadelphia.

Mr. Ralph E. Taggart: Mr. Toast-
master, Mr. President, gentlemen of
the Illinois Mining Institute, you are
about to be subjected to an ordeal
for which no doubt you are fully pre
pared. I wish there was something
in my past career or something in
my future probabilities that might
permit me to accept the kind intro
duction that has been given to me by
the Senator without some word of
protest. Rut it brings to my mind a
story which they say occurred in the
south, where we had a very trifling
colored brother who neglected his
mother, abused his wife, and failed
to provide for his children. The poor
colored brother passed to the Great
Beyond at a time when the negro
pastor of his flock happened to be
absent from the city. It was neces
sary for them to bring in a new and
uninformed pastor to pronounce the
funeral service over the departed
brother. As he waxed eloquent over
the devoted son, the kind and affec
tionate father and the devoted hus-
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hand, the bereaved widow stood it
just as long as she could, and then
turned to little Miranda at her side

and said: "Mirandy, you jes tip-toe
up to de coffin and peek in and see
is dat your Paw."

As a matter of fact, there is a
little doubt in my mind as to just
why I should be here. In the good
old days of prohibition they tell the
story of a man who went to a party
at Roanoke, Virginia, and in return
ing from the party it was necessary
for him to cross a bridge. As he
went across the bridge, he looked
down at the river. He stopped, and
he looked, and he looked, and he
looked. An officer noticed this pre
dicament and stepped up, tapped him
on the shoulder, and said: "My man,
you have been here a long time. Xow,
you must go home." The man said:
"Certainly, Mr. Officer, I will go
home, but before I go home will you
answer me just one question?" The
officer said: "Certainly, I will
answer a dozen questions if you will
just go home." The man said: "What
is that I see down there?" The offi

cer replied: "That is the moon."
Then he said: "Now, I have answered
your question, and you must go
home." The man said: "Certainly,
Mr. Officer, I will go home, but be
fore I go home will you answer me
just one more question?" "Certainly.
A dozen questions, if you will go
home." The man then said: "Well,
Mr. Officer, if that is the moon down
there, what in the hell am I doing
up here?"

With all the capable and competent
gentlemen that you might have had
to address you here this evening, I
naturally wonder what the hell am 1
doing up here.

When I was asked to make some

remarks here this evening and no
subject was assigned, I was some

what familiar with the Illinois Mining

Institute but not entirely so. I had
heard a great deal of your activities.
At the same time, I was not exactly
informed as to the consist of your
membership. Upon making inquiry,
it developed that the active member
ship of the Illinois Mining Institute
is largely composed of gentlemen
who arc engaged in the mining and
preparation of coal—in fact, its pro
duction—rather than those engaged
in its sale and distribution. It

therefore occurred to me that if I

might bring any message to you at
all it might be along the line of those
things that the operating men have
to devote the majority of their
attention to, and that is the question
of producing the commodities which
they have to sell.

Now, to discuss the cost of pro
duction is entirely too great a subject
to endeavor to go into at such a time

and place. It is a boring subject at
best, and I thought from that stand
point 1 had best confine myself to
the principle and major item of cost,
and that is usually on the labor cost
of coal.

As an operator operating in that
section of the United States that is

accredited with seventy per cent of
the production of solid fuel of this
country, naturally those things that
have gone on and those things that
will go on with reference to wage
negotiations, and so forth, must have
their bearing, and must have their
effect upon the adjoining, adjacent
and competing territories.

It is not my purpose to go into the
history of the wage negotiations in
the east beyond the period of the
formation of the Code. It is neces

sary, though, to place a certain back
ground to any discussion of this
nature, and it must be borne in mind
that following the crash of November,
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11)29, we entered upon a series of
unprecedented depressions insofar as
our memories go, which culminated in
the national hanking holiday in
March, 1933. It was under these
conditions that the National Industrial

Recovery Act was promulgated and
was passed.

We found at that time a desperate
people, willing to submit to discip
linary plans and disciplinary pro
cedure in order that any order might
be brought about. It was under those
conditions that we found, and under
that Act that we found it was neces

sary, under the law, to promulgate a
so-called Code of Fair Competition.
We were informed and we had reason

to believe that if the eastern section

of the United States were to bring-
in as the major producer a Code of
Fair Competition that could he agreed
upon by that industry, it would have
its bearings on other Codes of com
petition that might be provided for
the industry as a whole. This was in
the early days of preparation, and we
were sufficiently sanguine to believe
that the Code we might promulgate
and prepare, if properly conceived
and not in conflict with law, would
be given a certain amount of con
sideration.

Proceeding upon that viewpoint, we
did prepare a Code of Fair Competi
tion. We found as we proceeded that
a Code of Fair Competition was going
to be provided for the entirety of
the industry, and that our Code of
Fair Competition was going to he lost
some place. We had assumed this
Code we were promulgating and
preparing was going to be more or
less a guide for our division and
other divisions to he in a position
to submit their codes. We found
some thirty of them. We were rather
disabused in our minds in thinking
we were going to have too much to

do in the promulgation of this Code
of Fair Competition.

It reminds me to a certain extent

of the conditions which I understand

existed in a bridge game, where the
dealer said he would pass and the
gentleman to his left likewise said
he would pass. Victor Emmanuel
said "I pass." Mussolini said "Like
hell you do, you hid four Spades and
I double you."

We found that although we were
promulgating this Code that if we
put certain things in it we considered
to he desirable it would not he

approved.
We finally did come out with a

Code. We found it was a Code that

was to a certain extent sponsored by
the gentlemen of Illinois, and in one
of our conferences one evening on
the N'IRA we desired to find out just
what the signatures on that Code
might be. So we made inquiry as to
what had become of the general Code
which was submitted by so many,
and we found to our amazement when

we had made this inquiry that your
Code had been placed in the Code
file. That seemed to be a rather

peculiar place to put a Code, hut we
found it was in the Code file and

nobody knew where the Code file
was, and consequently we think our
original Code was placed perhaps in
the Code file and got the same con
sideration perhaps that your Code
got, and they perhaps still rest in
that particular Code file.

From the standpoint of the eastern
section of the United States, it must
he borne in mind that following the
crash of 1929 no very good basis of
wage existed in the eastern part of
the United States. As a matter of

fact, we had no basis of wage. Dur
ing that period, I may say for the
benefit of the eastern operators—and
it is what I believe to be an evor-
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lasting credit—whether or not that
operator's decisions were right or
wrong, whether he conducted his
business well or poorly, he did
operate and endeavor to operate for
the benefit of the employes with little
thought of gaining any profit.

It was in that atmosphere, at a
time following a four year depression
that we found after the Code had

been promulgated we, too, must enter
into some sort of collective bargain
ing. We had observed Section 7-A
of the Industrial Recovery Act, but
perhaps we had passed it a little too
lightly. We thought collective bar
gaining meant collective bargaining
among our own employes. At the
formation of the Code, during the
early phases, conferences were held
with certain gentlemen of Illinois,
and we endeavored to determine

whether or not we should go as one
group or as two groups. It was
rather readily determined that the
conditions that confronted the State

of Illinois were different from the

conditions that confronted the coal

industry of the east, and perhaps
under the existing conditions, for the
time being, it would be best if we
went our way and best if you went
your way, because of the fact that
the negotiations and the matter of
negotiating which have been satisfac
tory to the Illinois operators in the
past and desirable to them, that of
collective bargaining with a national
organization, although satisfactory to
you would be entirely undesirable
from the standpoint of the east.

As a matter of fact, during the
early phases of the situation, there
were those of us who felt, both north
and south, that negotiations with the
United Mine Workers of America

were entirely undesirable and a pro
position to which we were never
going to submit. We, I believe, felt

at that time, a great many of them
and particularly the operators of the
north, that they might secede from
the Union before they would do any
collective bargaining with anyone
other than their own employees. We,
of the south, who had already tried
secession and found it did not get
along so well, we were not going
quite that far.

During the negotiations, however,
of the Code and at the same time

negotiations on wages, we rather
reluctantly found we had a more
or less misconception of just
what the new Code of business was

going to be, and that while we were
busily engaged endeavoring to pro
mulgate a Code the United Mine
Workers of America were taking

particular advantage of the law which
has been enacted.—and I do not mean

by that they were taking any measure
or any degree of unfair advantage,
but were doing those things which
perhaps they should have done and
which they perhaps had a perfect
right to do—while we were in the
position we would not negotiate with
them in any form because they were
not the representatives of our
employes, we of the south found they
were a complete representative of
our employes and we were completely
organized, and were ready and will
ing to do the type and character of
negotiating you gentlemen had shown
US the way to before.

We were confronted, therefore,
with a very difficult proposition, and
that is that we had no basis for wage

negotiations as between the north and
the south. Consequently, organiza
tions that could speak for the
industries at large had to be very
hurriedly thrown together. They
were thrown together in the north
part of thte Appalachian region,
comprising those states of Pennsyl-
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vania, Ohio, Maryland, and northern
West Virginia. In the south, a
similar organization was set up known
as the Appalachian Association,
which consisted of the southern part
of West Virginia and Ohio, and
Kentucky, insofar as the eastern
boundary was concerned, part of the
state of Tennessee and the state of

Virginia. We were then in a position
to do some form of bargaining with
each other and with the representa
tives chosen by our employes.

We found an exceedingly great
amount of difficulty in bridging
about a proper wage differential as
between the northern part of our sec
tion and the southern part of our
section. Finally, through negotia
tions and through agreements, it was
determined that the proper differ
ential of the wage basis, on a daily
basis of hourly earnings, would be
forty cents in the north above the
south, with an intermediate wage
scale for northern West Virginia.

So far, so good. We had coopera
tion and assistance on the part of
the NEA and on the part of the
United Mine Workers of America,
endeavoring to permit us to a degree
to establish those differentials at the

time, not to be binding on any party
or to be a precedent for future wage
negotiations. Under that setup,
through compromise, with the north
continuously contending there should
be no differential as with the south,
and the south contending that the
wage differential should be in excess
of forty cents per day, we entered
into the collective bargaining feature
as provided for in the Code and
under the National Industrial Re
covery Act.

A dispute already existed as to the
amount of wage differential for the
hourly workers, with no solution as
to what the contract or the piece

workers on the hourly rate should be.
It was finally determined that the
Code should increase the loading rate
by ten cents per ton. There was a
relationship of wage as between Ohio,
Pennsylvania, northern West Vir
ginia and central Pennsylvania which
made that rather easy a solution, be
cause having previously had wage
scales which were related it was not

difficult for them to bring them back
again into the relationship that had
previously existed.

In the south, during this period of
depression that 1 have referred to,
the operator in the conduct of his
business had made sales of coal and

followed with the reduction of

wages, or in anticipation of sales of
coal had reduced his wage to such
an extent that insofar as the contract

or piece workers were concerned
there was no uniformity of relation
ship of wage as between mines in the
same district or as between compet
ing districts.

It has been also necessary to pro
mulgate and to form a wage scale.
Our northern friends continued to

suggest and to insist that we were
holding out on them to a certain de
gree because we would not give them
the tonnage rate. As a matter of
fact, it had been the practice of our
field to a very large extent to load
by the car, and as a further absolute
fact we did not know as districts and

only knew as individuals what we

were paying as a wage for contracts
and dead work.

Thirteen districts were represented
in the conference for the south. It

was finally agreed that the average
rate for the south for each of the

twelve to thirteen competing districts
should be calculated, and to that
should be added the relationship with
the north, which in this particular in
stance amounted to nine cents and
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two mills per ton, which happened to
be the difference between the four

dollar sixty cent basic day rate for the
north and the four dollar and twenty
cent basic day rate for the south. On
that basis there has been some ques
tion and still is in the minds of many
of the companies as to whether all
the districts wanted the absolutely
proper and adequate wage rate inso
far as their tonnage is concerned, but
the only thing that could be done was
to add the nine cents and two mills
to what the particular district said
was their average loading rate, to
which was added also a percentage
to what they had been paying for
yardage and dead work.

Under that condition, we naturally
came out with twelve to thirteen load

ing rates which were not related each
one to the other. It was perhaps as
good a job as could be done at that
time, and the wage basis for the south
was put up and the wage basis for the
north was put up, unsatisfactory to
the south, unsatisfactory to the north.
It was unsatisfactory to the north be
cause of the difference of wage, un
satisfactory particularly to the south
because of the difference in coals

and the cost of coals that were highly
competitive. That difference
amounted to as much as fourteen

cents to fifteen cents.

Ample time existed between the
time of the signing of the Appala
chian agreement and the renewal of
the agreement in April of this year
to have ironed out those differences

and brought about a proper wage re
lationship as between competing
costs. There was but little disposi
tion on the part of those who had
the advantage in the wage rates to
concede anything to those that were
paying the higher rates. There was
little disposition on the part of those
that had been securing the higher

rate to accept a lower wage rate.
Consequently, in the formation of

our wage scab's in April of this year,
through the stress of consequences
and the haste of doing business, it
was necessary again to add a flat
amount to the tonnage rate, which
permits the differentials that now
exist to continue to exist, and they
exist up to the present time, unsatis
factory to labor, unsatisfactory to the
operators.

In order that these conditions

might be corrected to a certain de
gree, it was determined and made a
part of our last agreement that there

should be a commission composed of
equal representatives from the south,
equal representatives from the north.,
and an equal number of representa
tives of the United Mine Workers

that should make a study of the dif
ferential relationship north and south
in the Appalachian territory and
make a recommendation to a con

ference to be had in December of this

year.

The progress which might be re
ported on that is similar to the pro
gress so often reported in so many
negotiations of this kind. Up to the
present time the progress, however,
on the part of the commission em
powered to do this job is that very
little if anything has been done along
that line. If I were to be asked what

is the prospect of there being any
thing substantial done between now

and our next wage conference, I
would have to confess to you gentle
men that we are doing but little as
between the north and south to iron

out and to satisfy those interested in
the differentials study. The condi
tion in the south, with thirteen dif
ferent tonnage rates, naturally is a
condition which is very unsatisfac
tory. Perhaps nothing better could
be done in the last conference, but
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something perhaps should be done by
the next conference, and for that
pur|io.se a committee, an inter-south
wage commission, was appointed.

The progress of that commission is
similar to the progress of the com
mission that is working on the sub
ject from the standpoint of the north
and south. It appears nothing can
be done or nothing will be done be
tween now and the next wage con
ference.

I bring this matter to your atten
tion because I think you will agree
with me that the question of the
wage relationship east is going to
have its hearing on your problem
here. 1 want to let you understand
that you are going to secure hut little
if any benefit from the deliberations
that may he going on in the east, be
cause it is apparent to those of us
there that nothing is going to he
done, and we will lie in a perfectly
chaotic condition when we come to

the time of the next wage negotia
tions.

It is unfortunate that 1 cannot

bring you a message that would lie
more encouraging than the message
I am giving you here. And I am
sorry and embarrassed from the
standpoint of our industry in the
east, and I lay the blame largely at
the hands of the operators and not in
the hands of the United Mine Work

ers of America that no progress is
being made along this line.

I recognize that we are going to he
in a great deal of haste, and will
naturally be in a great deal of hurry
when it conies to negotiating for our
next wage agreement, without any
prior work or any prior accomplish
ment—or practically no prior work
or accomplishment—being made by
the commissions that were appointed
on this subject. Whether or not we
can complete our work by April 1

contains some element of doubt. I

hope that may not lie true. I hope
we have an opportunity to negotiate
these matters so that we can do this

thing deliberately and do it cooly,
and so that we need not be in too

great haste.
I am reminded of a little hoy that

was on his way to school in the morn
ing, and as he walked down to school
he kept repeating to himself: "Oh,
God, don't make me late. Oh, God,
don't make me late." All of a sudden

he stubbed his toe and stumbled and

fell down, and said: "Well, Jesus
Christ, there's no need to push me."

I am fearful we are going to be
pushed to such an extent in our next
negotiations that we may stub our
toes and fall down.

I do not know if there is anything
more that I could say to you people
except to make the report to you as
to the progress that is being made
along that line. It strikes me, though,
that I would be more or less derelict

in duty if I did not go away from
the principal thing that I wanted to
talk about and make a report as to
what is going on in our wage negotia
tions, if I did not briefly call to your
attention some of the things that are
being done that look as though they
might have a most detrimental ef
fect upon our industry.

We cannot at any time lose sight
of the competitive condition we are
in, not only as among ourselves hut
as between competing industries and
competing fuels. It is to be recalled
that at the time of our negotiations
for our first agreement we were told
that there would he some form of

legislation introduced that might
place an excise tax on gas. That form
of legislation has not yet come to
pass.

As Senator Essington has pointed
out, we are facing the next session of
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Congress. It is unreasonable to me
that such a great industry as the
coal industry would be further handi
capped by lack of control of those
industries that are in direct competi
tion with ourselves. It must be borne

in mind that the railroads of this

country—and perhaps they need it—
are asking for certain freight rate
advances that are going to place our
production at a still further disadvan
tage with our competitors if those
freight rates are allowed to become
effective. I am not capable of say
ing whether or not the railroads are
entitled to and should have an ad

vance in rates. Hut I do know that

if this advance—if it makes a further

cost to our consumer of as much as

thirty cents per ton, it is going to place
our production at a very serious dis
advantage with competing forms of
heat and energy.

We must recall that in a period
practically thirty years ago, when the
solid fuel of this nation contributed

about ninety percent of the Btu value
that was consumed in this country, its
greatest competitor at that time was
oil, which contributed about four and
one-half percent of the Btu consumed
in this country, that natural gas came
next with a contribution of about

3.3% while hydro-electric power had
only slightly less than two percent
converted into Btu value. The last

figures that I have seen indicate that
solid fuel in this country has fallen
from ninety percent to fifty-six per
cent, that in a period of thirty years
oil has increased from four and one-

half percent to twenty-six percent,
that natural gas has increased from
3.3% to approximately eight and one-
half percent, and hydro-electric
power from less than two percent to
eight and one-half percent.

To say those things differently, it
means that coal has lost forty-six

percent while petroleum has increased
five hundred percent, while natural
gas has increased one hundred and
seventy percent, and the hydro
electric power has increased three
hundred and seventy percent.

It is perfectly apparent from
those figures that coal is not playing
the important part in the Nation's
industrial life that it heretofore

played, and that competition can be
brought about, if unregulated, and
unrestrained, while the coal industry
is to a measure regulated and re
strained, that will do further damage
to the coal industry and put thou
sands of our miners out of work and

reduce our output by thousands of
tons.

Our competition, gentlemen, was
sufficiently severe prior to the time
that the Federal Government de

termined it was its place to form
some kind of competition with our
industry and with the utilities. It is
an astounding fact that there is now
under development and has been ap
propriated or will he appropriated the
sum of Sii-10,000,000 for the pur
pose of this Government getting in
competition with its people, which
will have the effect of placing many
miners and many coal mines out of
commission. The hydro-electric
power—and I refer particularly to
the Tennessee Valley as one of the
outstanding instances that has oc
curred recently—is going to he of
material detriment to the coal opera
tors and coal miners of the east.

Many other projects of this nature
are in the course of development or
have been projected, which will not
only affect the operators of the east
hut will affect the coal operators and
their employes throughout the en
tirety of this Nation.

Those plants that are now under
development and being built have a
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capacity, if operated to capacity, to
replace forty million tons of coal
which will in turn place an additional
forty thousand miners out of employ
ment.

I am sorry that the coal industry is
not organized as I think it should he,
and has not taken full advantage of
the opportunities which have been
theirs to organize and voice their op
position to measures of this kind.
Some things have been done. Good
work to a certain extent has been

done, but not all of those things that
should be done have been done by
the coal industry and its members.
And I think it is the bounden duty
of every man in the coal industry to
inform himself of the things that the
National Government is doing, to
recognize the fact that the power to
tax is a power to destroy, and that
it is perhaps not the purpose but it
has the same results that the people
of this country are being taxed in
order that the Government might go
in competition with them, and will
have the effect of putting them out
of business.

It is my thought that since it is
too late to do anything and get any
commitment from the different Con

gressmen prior to their election, that
it is the bounden duty of every man
engaged in this industry for his own
benefit, for the benefit of his family,
for the benefit of his employes and
for the benefit of the community
which looks to him for sustenance, it
is his duty to see his Congressman,
to see his Senator, and prior to so
doing to inform himself to the best
of his ability to plead with him that
there be no further legislation or no
further appropriations, that there bo
no question in the next Congress of
a shortening of the work day or
things of that kind by legislation, but
that those things be permitted

through negotiation, and that there
be nothing further done along the
line and if possible stop these things
now going on of the Government
going into competition with its own
citizens in the production of hydro
electric power, which is going to have
a most detrimental effect.

Then we should insist that there

be some regulation—we had assur
ances there was to be some regulation
—with reference to oil. We had been

told that oil would no longer be an
increasingly detrimental proposition.
I wish that might be true. But I
observed recently the price of gaso
line, which was recently seventeen
cents in New Jersey, is being retailed
at eight cents with the tax. In Penn
sylvania, due to this trade war, gaso
line that had been retailing for eigh
teen cents is now being retailed at
thirteen cents, and good grades
of fuel oil are now being sold at
five and one-half cents which brings
the oil competition back in the same
relationship it was prior to its regu
lation being assumed by the Depart
ment of the Interior.

It is our bounden duty to plead
with our Congressmen and citizens
that they insist on the excise tax on
natural gas, that it may make no
further inroads on our industry. It
is our further duty to see that this
development of hydro-electric power
is abandoned, which means nothing to
the communities that these power
plants are built to serve because in
every instance so far as I am inform
ed, and I have endeavored to look
over the very good articles that have
been put out on the subjects, there is
no need for the additional electrical

energy in the communities where
these power plants are being con
structed, because the power plants
already in existence have ample capa
city and reserve capacity to take care
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of the needs of those communities for

some time and some years to come.

The Government, by States, has
ample (lower to regulate and to con
trol, and it is no function of Govern
ment nor was it the intention under

the Constitution of this Nation that

the Government should get into com
petition with its citizens. I hope that
everyone here is and I hope that the
industry throughout the State will
organize itself to a better degree to
cope with this situation, and since we
have thus far failed to get our mes
sage to the people, that all of your
members in the influential positions
which you hold will make it your
business to see your Congressmen and
see your Senators prior to the time
they go to the next session, and get
a commitment if possible,

I was informed since I have been

here today that on the Tennessee
Valley Project—there are twenty-
nine Congressmen, I believe, from
the State of Illinois, and that when it
came to the question of voting for the
appropriation for the Tennessee Val
ley Authority twenty of them voted,
twenty of them from this great coal
producing State, in Congress voted
for the Tennessee Valley appropria
tion, that six voted aaginst it, and
three did not register as voting. Cer
tainly the influence which you gentle
men have should he able to make a

greater impression on the Congress
men who represent you that as a
State BO vitally interested in the pro
duction of coal something should be
done in order to change their senti
ment in Congress.

Mr. Toastmaster, Mr. President,
and gentlemen, if I have brought to
you any message whatsoever, I am
indeed most happy. I want to take
this opportunity to say that I shall

be forever grateful for the many
courtesies and hospitality that have
been shown me on this occasion.

Mr. Essington: I am sure, Mr.
Taggart, that that applause is evi
dence of the very great appreciation
of the gentlemen of this powerful
exposition of so. 'e of the problems
with which they are confronted in
the east, and which are very similar
to and not very dis-similar from the
problems confronting the operators
in this State.

Now, we are just immensely
pleased that Mr. Taggart kept his
engagement and came here this eve
ning and told us of the difficulties
with which they are contending in
the east. 1 thank you very much, and
we appreciate it very much, Mr. Tag
gart.

On this subject of water power,
TVA and the Government injecting
itself into private business, the In
stitute secured some copies of a bulle
tin issued on that subject which will
be passed out at this time, or if that
is inconvenient you can each get a
copy as you go out.

At this time, I turn the meeting
back to the newly elected President
of the Illinois Mining Institute.

President Sandoe: I would like for
all of you to take heed to what has
been told you relative to your Con
gressmen and Senators, as I think
that is one of the most important
things you have to do now. We must
get some support. There has been
some very wonderful work done in
trying to hold off the competitive
fuels.

1 know of no further business, so

we will stand adjourned.

(Whereupon the Institute meeting
was declared to stand adjourned sine
die.)
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CONSTITUTION AND BY-LAWS
Adopted June 24, 1913

Amended Nov. 12, 1926

Amended Nov. 8, 1929

ARTICLE I.

NAME AND PURPOSE

The Illinois Mining Institute has
for its objects the advancement of the
mining industry, by encouraging and
promoting the study and investigation
of mining problems, by encouraging
education in practical and scientific
mining, and by diffusing information
in regard to mining that would be of
benefit to its members.

ARTICLE II.

MEMBERSHIP

Section 1. Any person directly en
gaged or interested in any branch of
mining, mining supplies, mining appli
ances, or mining machinery may be
come an active member of the Insti

tute. Any person desiring to become
a member of the Institute shall fill

out a blank for that purpose, giving
his name, residence, age, and occupa
tion. This application shall be ac
companied by one year's dues of
$3.00. Each application for member
ship shall he submitted to the Execu
tive Board, who shall make an investi
gation as to the qualifications of the
applicant, and shall be authorized to
elect to membership and issue a cer
tificate of membership to such appli
cant subject to the ratification of the
next regular meeting of the Institute.

Section 2. Any person of distinc
tion in mining may be elected an hon
orary member of the Institute by two-
thirds vote of the members present at
any regular meeting. Any member
who has been an active member of
the Institute and shall have retired
from active business in mining may
become an honorary member.

Section 3. The annual dues for
active members shall be $3.00 and
any person in arrears on August 1, of
the current year, after having been

sent two notifications of dues, to be
dropped from membership. Members
in arrears for dues will not receive

the printed proceedings of the Insti
tute.

Section 4. Any active member
may become a life member by the
payment of $50.00. Funds received
from life members are to be invested

and only the income from these funds
may be used in the regular operation
of the institute.

ARTICLE III.

OFFICERS

Section 1. The officers shall con

sist of a President, Vice-President,
Secretary-Treasurer and twelve Exe
cutive Board members. The services
of all officers shall be without com

pensation.
Section 2. Nominations for offi

cers and the executive board shall be

made by nominating committee of
three (8) appointed by the President
at least thirty days before the annual
November meeting, provided that
anyone can be nominated on the
floor of the meeting for any office
for which an election is being held.

Section 3. The officers and execu
tive board members shall be elected

by ballot, annually, at the regular
November meeting and shall hold of
fice for the ensuing year.

Section 4. In case of death, re
signation, or expulsion of any of
ficer, the executive board may fill the
vacancy by appointment until the
next regular meeting, when the va
cancy shall be filled by regular elec
tion. In case of a vacancy in the
office of president, the duties shall
devolve upon the vice-president.

Section 5. The executive board

shall consist of the officers and
twelve other hoard members.



ARTICLE IV.

DUTIES OF OFFICIOUS

Section 1. The president shall per
form the duties comomnly performed
by the presiding officer and chair
man. He shall sign all orders for
payment of money by the treasurer,
and with the executive board shall

exercise a general supervision over
the affairs of the Institute between

sessions.

Section 2. The vice-president shall
preside in the absence of the presi
dent and perform all the duties of
the president in his absence.

Section 3. The secretary-treasurer
shall keep a record of each meeting,
shall read and file all resolutions and

papers that come before the Institute,
countersign all orders for money
which have been signed by the presi
dent, and shall purchase necessary
supplies under the direction of the
executive board.

He shall keep a true record of all
money received by him and payments
made on account of the Institute. He

shall pay out no money except on an
order signed by the president, and
countersigned by himself, and shall
retain these orders as vouchers. He

shall give bond in such sum as the
Institute may provide, the premium
on said bond being paid by the In
stitute.

He shall act as editor-in-chief for

the Institute and may furnish the
newspapers and other periodicals such
accounts of our transactions and dis

cussions as are proper to be pub
lished. His own judgment is to pre
vail in such matters unless objection
is lodged at a regular meeting or by
the executive board.

The retiring president shall act ex-
officio in any capacity for the ensu
ing year.

Section 4. The president shall ap
point an auditing committee annually
to audit the accounts of the secretary-
treasurer, and said audit shall be sub
mitted to the November meeting of
the Institute.

Section 5. The executive board

shall perform the duties specifically
prescribed by this Constitution, act
as program committee for each meet
ing, determine what is to be pub
lished in the proceedings and shall
perform such other duties as may be
referred to them by a regular or
special meeting of the Institute.

ARTICLE V.

MEETINGS

Section 1. Regular meetings shall
be held in June and November of

each year and on such days and in
such places as may be determined by
the executive board of the Institute.

Notice of all meetings shall be given
at least thirty days in advance of
such meetings.

Section 2. Meetings of the execu
tive board shall be held on the call

of the president, or at the request of
three members of the executive

board, the president shall call a meet
ing of the board.

ARTICLE VI.

AMENDMENTS

Section 1. This Constitution may

be altered or amended at any regu
larly called meeting by a majority
vote of the members present, pro
vided notice in writing has been given
at a previous semi-annual meeting
of said proposed change of amend
ment.

ARTICLE VII.

ORDER OF BUSINESS

At all meetings, the following shall

be the order of business:

(1) Reading of minutes

(2) Report of executive board

(3) Report of officers

(4) Report of committees

(5) Election of new member's

(fi) Unfinished business

(7) New business

(8) Election of officers

(!)) Program

(10) Adjournment.



17G PROCEEDINGS OF THE

ILLINOIS MINING INSTITUTE

LIFE MEMBERS

BROOKS, C. VV. .. Brooks & Stewart, Inc., 53 W. Jackson Blvd., Chicago, III.
BUCHANAN, D. W., Pies. Old Ben Coal Corp., 230 S. Clark St., Chicago, III.
BUTCHER, FRED E. First National Bank Bldg., Danville, 111.
COWIX, G. D., Pies.

Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Chicago, 111.
DUNCAN, W. M., Pres. .. Duncan Foundry & Machine Works, Inc., Alton, 111.
GARCIA, JOHN A. .. Allen & Garcia Co., 332 S. Michigan Ave., Chicago, 111.
GREEN, ARTHUR C. -. Goodman Mfg. Co., -1834 S. Halsted St., Chicago, 111.
HAMILTON, CHAS. F., V.-P.

Pyramid Coal Corp., 230 X. Michigan Ave., Chicago, III.
HARRINGTON, GEO. B., Pres.

Chicago, Wilmington, Franklin C. Co., 332 S. Michigan Ave., Chicago, III.
JENKINS, S. T. Goodman Mfg. Co., 322 Clark Ave., St. Louis, Mo.
JONES, JOHN E. .- Old Ben Coal Corp., West Frankfort, 111.
JOYCE, A. R. The Wood Preserving Corp., Marietta, Ohio
LEACH, B. K., Pres.

Egyptian Tie & Timber Co., 514 Rialto Bldg., St. Louis, Mo.
KNOIZEN, A. S. Joy Mfg. Co., Franklin, Pa.
McFADDEN, GEO. C, A. V.-P.

Peabody Coal Co., 20 X. Wacker Drive, Chicago, 111.
PELTIER, M. P., V.-P. ... Peabody Coal Co., 20 X. Wacker Dr., Chicago, 111.
RYAN, JOHN T., V.-P. and G. M. Mine Safety Appliances Co., Pittsburgh, Pa.
SANDOE, C. J., V.-P. . W. Va. Coal Co., Boatmen's Bank Bldg., St. Louis, Mo.
SCHONTHAL, B. E., Pres.

B. E. Schonthal & Co., Inc., 28 East Jackson Blvd., Chicago, 111.
SCHO: ""HAL, D. C, Pres. West Virginia Rail Co., Huntington, W. Va.
TAYLOR, H. IL, Jr. _. Franklin Co. Coal Co., 135 S. LaSalle St., Chicago, 111.
THOMAS, T. J., Pres. .. Valier Coal Co., 547 W. Jackson Blvd., Chicago, 111.
THOMPSON, J. I., Pres.

Koppers-Rheolaveur Co., Koppers Bldg., Pittsburgh, Pa.
WEIR, PAUL, Vice-Pres

Bell & Zoller Coal & Mining Co., 307 X. Michigan Ave., Chicago, 111.
ZELLER, HARRY, V.-P West Virginia Rail Co., Huntington, W. Va.

HONORARY MEMBERS

MOORSHEAD, A. J. Colonial Apt. Hotel, La Jolla, Calif.
MURRAY, HUGH Equality, 111.
STOCKETT, THOS. R., G. M. . Spring Canyon Coal Co., Salt Lake City, L'tah
T1RRE, FRANK 712G Xorthmoor Drive, St. Louis, Mo.

ACTIVE MEMBERS

ABERLE, JOS. F. Consolidated Coal Co. of St. Louis, Mt. Olive, 111.
ABRELL, JOHX, Supt. Peabody Coal Co., No. 7 Mine, Kincaid, 111.
ACKERMAX, ROBERT, M. M.

Consolidated Coal Co. of St. Louis, G12 W. Main St., Staunton, 111.
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ADAMS, R. L., Chief Engr. Old Ben Coal Corp., Christopher, 111.
ADAMS, WILLARD C.

[Coppers Rheolaveur Co., 1301 [Coppers Bldg., Pittsburgh, Pa.
ADAMS, WM. G., Mgr. ... Dooley Bros., 1201 S. Washington St., Peoria, 111.
ADAMS, W. G. Central Illinois Public Service Co., Quincy, 111.
ADAMSOX, C. H. -

Stephen-Adamson Mfg. Co., 20 X. Wacker Drive, Chicago, 111.
AITKEX, W. I., Slsmn. --- Dooley Bros., 1201 S. Washington St., Peoria, 111.
ALFORD, NEWELL G.

Eavcnson, Alford & Hicks, Union Trust Bldg., Pittsburgh, Pa.
ALLARD, A. F. United States Fuel Co., Danville, 111.
ALLEX, H. G. ... The Alton Railroad Co., 310 W. Harrison St., Chicago, 111.
ALLEX, W. T. .. Keystone Lubricating Co., 414 X. Fourth St., St. Louis, Mo.
ALVERSOX, RALPH, G. S --- Carney Coal Co., Harrisburg, 111.
ANDERSON, J. C. - United Electric Coal Co., 511 Adams Bldg., Danville, 111.
ANDERSON, J. S., Dist. Supt Madison Coal Corp., Edwardsville, 111.
ANDERSON, W. F., Dist. Mgr.

The Timkcn Roller Bearing Co., 3300 Lindell Blvd., St. Louis, Mo.
ARGUST, W. C, Div. Supt. Peabody Coal Co., Taylorville, 111.
ARMSTRONG, E. R. Equitable Powder Co., Collinsville, 111.
ARNOLD, MARK R., Dist. Mgr.

810 W. Washington Blvd., A. I.eschen & Sons Rope Co., Chicago, 111.
AUSTIN, W. J., G. M.

332 S. Michigan Ave., Hercules Powder Co., Chicago, 111.
BAGWILL, GEO - State Mine Inspector, Harrisburg, 111.
BALDING, R. W. . B. & O. Railroad, S. Wells and Harrison Sts., Chicago, 111.
BALL, CLAYTON G., Asst. Geol '-

Illinois Geological Survey, 510 W. Green St., Urbana, 111.
BARKER, CHAS., Supt. Peabody Coal Co., 104 W. College St., Harrisburg, 111.
BARLOW, J. E. Goodman Mfg. Co., 1122 S. 11th St., Springfield, 111.
BARR, ROY E., Coal Traffic Mgr.

Illinois Central Railroad, 135 E. 11th Place, Chicago, 111.
BARTLETT, A. G. - - Austin Powder Co., W. Frankfort, 111.
BASKIN, E. D., Dist. Sis. Mgr

The Upson-Walton Co., 737 W. Jackson Blvd., Chicago, 111.
BATTEY, R. B. C. B. & Q. R. R., 517 W. Jackson Blvd., Chicago, 111.
BAUER, G. C. B. & O. Railroad, 505 Temple Bar Bldg., Cincinnati, O.
BAYLESS, I. N., A. G. M. Union Pacific Coal Co., Rock Springs, Wyo.
BEAN, F. M. Egyptian Iron Works, Murphysboro, 111.
BEALL, C. W., Gen. Mgr. Beall Bros. Supply Co., Alton, 111.
BEAUMONT, G. L. Mine Timber, Cowden, 111.
BECKER, WALTER C, Mgr. Safety Shoe Div.

Brown Shoe Co., Washington Ave. and 10th St., St. Louis, Mo.
BEDA, P. W., V.-P. Old Ben Coal Corp., 230 S. Clark St., Chicago, 111.
BEGGS, D. W., Pros. Macon County Coal Co., Decatur, 111.
BEHRE, CHARLES II., JR., Assoc. Prof. Economic Geol.

Department of Geology, Northwestern University, Evanston, 111.
BELL, J. H. Bell & Zoller Coal & Mining Co., Zeigler, III.
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BELT, LOREN A., State Mine Inspector 117 S. Mill St., Harrisburg, 111.
BELTZ, JOHN S. Jeffrey Mfg. Co., Columbus, O.
BENNER, DALE A.

Aluminum Co. of America, 1825 Boatmen's Bank Bldg., St. Louis, Mo.
BENZ, FREDERICK _ U. S. Rubber Prod. Co., 440 W. Wash. St., Chicago, 111.
BERGER, E. L., G. S. Bell & Zoller Coal & Mining Co., Zeigler, 111.
BERGFELD, R., Jr. Vacuum Oil Co., 5!) E. Van Buren St., Chicago, 111.
BERKEY, L. C.

Evansville Elect & Mfg. Co., 600 W. Eichel Ave., Evansville, Ind.
BEVERS, P. T. -

The Electric Railway Improvement Co., 2070 E. Sixty-first St, Cleveland, O.
BIGGER, I. S ._ Vacuum Oil Co., Benton, 111.
BLAKE, ARTHUR Peabody Coal Co., Marion, III.
BLANKENSHIP, G. F Egyptian Iron Works, Murphysboro, 111.
BLAYLOCK, I). W., Ch. Engr. Madison Coal Corp., Glen Carbon, 111.
BOEDEKER, S. A., Mgr. Ind. Sis. ._

Sligo Iron Store Co., 1301 N. Sixth, St. Louis, Mo.
BO.YTEMPS, CARL W., Engineer

Commonwealth Edison Co., Box 7, Taylorville, 111.
BO.YTJES, JOHN H., Jr. . B. & B. Coal Co., Inc., Jefferson Bldg., Peoria, 111.
BORELLA, PETER C-W-F Coal Co., Orient, 111.
BRADBURY, ARTHUR

Supt 111. Mine Rescue Sta., 226 N. Second St, Belleville, 111.
BRADBURY, WILLIAM Federal Land Bank, St. Louis, Mo.
BRANDENBURGER, E. W., Dist. Sis. Mgr. .._

Southern Coal Co., Inc., 1212 Syndicate Trust Bldg., St. Louis, Mo.
BREWSTER, BURT'B., Editor-Publ.

The Mining Review & Contracting, 506 Dooly Bldg., Salt Lake City, Utah
'BROOKS, C. W. . Sec.-Treas.

Brooks & Stewart, Inc., 53 W. Jackson Blvd., Chicago, 111.
BROWN, BYRON, Mine Mgr. Franklin County Coal Co., Herrin, 111.
♦BUCHANAN, D. W., Pies. Old Ben Coal Corp., 230 S. Clark St., Chicago, 111.
BURCH, A. D. The W. S. Tyler Co., 7540 Lovella Ave., St. Louis, Mo.
BURKHALTER, C. H. .. Ohio Brass Co., 20 N. Wacker Dr., R. 1116. Chicago
BURNELL, E. J. Link-Belt Co., 300 W. Pershing Road, Chicago, 111.
BURNETT, FRED, Supt. Peabody Mine No. 18, W. Frankfort, 111.
BURNETT, WM. J., JR., Div. Elect

Peabody Coal Co., 705 W. Boulevard, Marion, 111.
BURRIS, W. S. DuQuoin Iron & Supply Co., DuQuoin, 111.
♦BUTCHER, FRED E. _. __ First National Bank Bldg., Danville, 111.

BUTLER, S. A. Southern Coal, Coke & Mining Co., Belleville, 111.
CADY, GILBERT H. State Geological Survey, Urbana, 111.
CALLEN, PROF. A. C. Transportation Bldg., Urbana, 111.
CAMPBELL, GEO. F Old Ben Coal Corp., 230 S. Clark St., Chicago, 111.
CAMPBELL, H. E., P. A. . Peabody Coal Co., 20 N. Wacker Dr., Chicago, 111.
CARGAL, GORDON Jeffrey Mfg. Co., Herrin, 111.
CARROLL, D. J. Mt. Olive & Staunton Coal Co., Edwardsville, 111.
CARTER, DALE, Supt Mine No. 2, Bell & Zoller, Zeigler, 111.

When buying, please consult the Advertising Section.
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CAKTWRIGHT, HARVEY - Indiana Coal Operators Assn., Terre Haute, Ind.
CASASSA, JOSEPH B., State Mine Inspector

209 W. Dakota St., Spring Valley, 111.
CASSADY, PETER A., Gen. Mgr

Pac Lubricating & Service Co., 1500 S. Western Ave., Chicago, 111.
CASS1DY, S. M., Supt. _- - Saxton Coal Mining Co., Terre Haute, Ind.
CAVATAIO, J. W.

East Side Armature Works, 130S Missouri Ave., East St. Louis, 111.
CECIL, C. H. Bethlehem Steel Co., 400 X. Michigan Ave., Chicago, 111.
CHICK, M. T.

Universal Atlas Cement Co., 709 S. Randolph St., Champaign, 111.
CHIXX, ERWIX Franklin County Coal Co., Royalton, 111.
CH1TTY, LEO Mine Rescue Sta. Supt., Herrin, 111.
CHRIST, ROBT. J., Div. Engr.

Peabody Coal Co., 183G Lowell Ave., Springfield, 111.
CHRISTIANSON, C. Sullivan Machinery Co., Mt. Vernon, 111.
CLABAUGH, ALBERT ---

Illinois Power & Light Corp., Spivey Bldg., East St. Louis, 111.
CLARKSOX, C. E. Clarkson Mfg. Co., Nashville, 111.
CLARKSOX, JOHN L., Pres. Clarkson Mfg. Co., Nashville, 111.
CLUSKER, JAMES

Dept. Mines & Minerals, Sixth and Princeton, Springfield, 111.
COFFEY, E. J., Sis. Mgr. Binkley Coal Co., St. Louis, Mo.
COLCLESSER, R. Y. E. I. du Pont dc Nemours Co., Terre Haute, Ind.
COLLINS, G. H., Dist. Mgr. Illinois Power & Light Corp., DuQuoin, 111.
COI.QUHOUN, ALEX., Asst. Div. Engr. -- Peabody Coal Co., Taylorville, HI.
CONLEY, V. --- Troy Fuel Co., Troy, 111.
CONWAY, C. C, Chief Elec. Consolidated Coal Co., Herrin, 111.
CONWAY, LEE, M. E Consolidated Coal Co. of St. Louis, Staunton, 111.
COOK, WALTER, Secy. -- Central Mine Equipment Co., Webster Groves, Mo.
COOLEY, H. R. Allen & Garcia Co., 332 S. Michigan Ave., Chicago, 111.

"COWIN, G. D., Pies.
Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Chicago, 111.

COX, R. L., Sales Manager Jeffrey Mfg. Co., Columbus, O.
CRAGGS, WM. C, Supt. _.- Peabody Coal Co., Mine No. 43, llarrisburg, 111.
CRAWFORD, J. G., Gen. Mgr. Valier Coal Co., 547 W. Jackson Blvd., Chicago
CURL, JOHN Franklin County Coal Co., Freeman Spur, 111.
CURRIE, ADAM, Supt. . Union Coal Co., 1121 St. Vincent Ave., LaSalle, 111.
BAKE, WALTER M. Joy Mfg. Co., Franklin, Pa.
DAVIS, A. J. A. J. Davis & Co., 309 W. Jackson Blvd., Chicago, 111.
DAVIS, JOHN H., Asst. Comm.

111. Coal Operators' Assn., 1720 S. College St., Springfield, 111.
DAVIS, WM. H. .. Simplex Wire & Cable Co., 5f.S S. Boyd St., Decatur, HI.
DAWSON, HUGH Bethlehem Steel Co., 500 W. Monroe St., Herrin, 111.
DAY, SAM, Supt. Clarkson Coal Mining Co., Nashville, 111.
DAYHOFF, LYLE II., Pres.

Republic Coal & Coke Co., 8 S. Michigan Ave., Chicago, 111.
DEEMY, GEORGE H. _ Dept. Mines & Minerals, 511 Laura Ave., Peoria, 111.

When buumo, pleasi consult the Advertiiino Section.
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DELAMATER, G. R., Asst V.-P.
The W. S. Tyler Co., 3105 Superior Ave., X. E., Cleveland, 0.

DERBY, 11. LEIGH, JR.
American Cyanamid & Chemical Corp., 20 N. Wacker Drive, Chicago, 111.

DETWEILER, M. H., Mgr. Zeigler Coal & Coke Co., Zeigler, III.
DEVLIN, FRANCIS J. Springfield, 111.
DEVONAI.D, D. H., A.sst. to V.-P.

Peabody Coal Co., 20 N. Wacker Drive, Chicago, 111.
DE WITT, C. S., P. A. .. C-W-F Coal Co., 332 S. Michigan Ave., Chicago, 111.
DICKSON, S. A. The Alton Railroad, Springfield, 111.
DODD, A. F., Gen. Supt. . U. S. Fuel Co., 157 X. Vermilion SL, Danville, 111.
DOLD, R. N., Slsmn

Chicago Pneumatic Tool Co., 1931 Washington Ave., St. Louis, Mo.
DONIE, P. L. Little Betty Mining Corp., Linton, Ind.
DOONER, P. J., Supt. -

Central 111. Coal Mining Co., 1341 N. Third St., Springfield, 111.
DOUGHERTY, JAS 312 Pine St., Zeigler, 111.
DOWIATT, PETER J., Sr. Dowiatt & Son, Wcstville, 111.
DOWIATT, P. J., Jr. P. J. Dowiatt & Sons Coal Co., Wcstville, 111.
DRINKWATER, JAMES S. .. Link-Belt Co., 300 W. Pershing Road, Chicago
DUBOIS, JAS., Supt. Hegelcr Zinc Co., Danville, 111.
DUFF, MILTON J.

2227 S. Jane St., Phillips Mine & Mill Sup. Co., Pittsburgh, Pa.
DUNCAN, A. W. Duncan Foundry & Machine Works, Inc., Alton, 111.
DUNCAN, GEO. D. Duncan Fdry. & Machine Co., Alton, 111.
DUNCAN, GEO. D., Jr Duncan Fdry. & Machine Co., Alton, 111.

'DUNCAN, W. ML, Pres. . Duncan Foundry & Machine Works, Inc., Alton, 111.
DUNN, JAS., G. S. Old Ben Coal Corp., W. Frankfort, 111.
DUNN, THOS. J. Old Ben Coal Corp., Christopher, 111.
DUVAL, GASTON, Slsmn Atlas Powder Co., Belleville, 111.
EDE, J. A. LaSalle, 111.
EDGAR, R. L. Watt Car & Wheel Co., Barncsville, O.
EDMUNDSON, RAY, Pres. Dist. 12, U. M. W. A. Springfield, 111.
ELDER, E. H. Pyramid Coal Corp., Pinckneyville, 111.
ELDERS, W. M., Supt. ... Peabody Coal Co., Mine No. 19, W. Frankfort, 111.
ELSHOFF, CARL, Pres. . Mine B Coal Co., 1039 N. Vine St., Springfield, 111.
ENGLISH, THOMAS 2013 S. Fourth St., Springfield, 111.
EQUITABLE Powder Mfg. Co. East Alton, 111.
ESSINGTON. T. G., Chief Counsel

Illinois Coal Operators Assn., 231 S. LaSalle St., Chicago, 111.
EVANS, JOHN H., Supt Wasson Coal Co., Harrisburg, 111.
EYSTER, R. M., Pres. & Mgr.

The Glenwood Mining Co., P. O. Box 45, Edwards, 111.
FALCETTI, OSCAR, Supt. The Mine "B" Coal Co., Springfield, 111.
FELLINGER, A. C. Link-Belt Co., 300 W. Pershing Road, Chicago, 111.
FENTON, J. R., V.-P.

J. K. Dering Coal Co., 332 S. Michigan Ave., Chicago, 111.

When buyinu, please consult the Adccrtisiutr Section.



ILLINOIS MINI NO INSTITUTE 181

FERRELL, J. I.., Slsmn. -_
Hulburt Oil & Grease Co., Hotel Branscome, St. Louis, Mo.

FIRMIN, W. H Joyce-Watkins Co., Metropolis, 111.
FIRTH, B. H., Supt. Lumaghi Coal Co., Collinsville, 111.
FIRTH, JOSEPH, Jr. _. State Mine Inspector, llenld. 111.
FISHER, S. M. Superior Coal Co., Gillespie, 111.
FLASKAMP, F. A.

Broderick & Bascom Rope Co., 4203 N. Union St., St. Louis, Mo.
FLEMING, J. B.

Mine Safety Appliances Co., 403 Pennsylvania Ave., Urbana, 111.
FLETCHER, J. H. .. Allen & Garcia Co., 332 S. Michigan Ave., Chicago, 111.
FLYNN, EDWARD, State Mine Inspector DuQuoin, 111.
FLYNN, ROBERT U. S. Fuel Co., Georgetown, 111.
FORD, CLEM C. Jeffrey Mfg. Co., 332 S. Michigan Ave., Chicago, III.
FORESTER, LEONARD State Mine Inspector, Percy, 111.
FOSTER, JOHN R., Supt --

Chicago, Wilmington & Franklin Coal Co., West Frankfort, 111.
FRASER, JOHN K. State Mine Inspector, Carlinville, 111.
FRIES, J. J., Gen. Supt. - Indiana & Illinois Coal Corp, Nokomis, 111.
FRINK, JOS. W., Slsmn. Penola Inc., Woodworth Hotel, Robinson, 111.
FULKE, FRANK L. Frank Prox Co., Terre Haute, Ind.
FULLER, CHAS. R., Chief Electr. Peabody Mine No. 24, Danville, 111.
GAMMETER, E. Bell & Zoller Coal & Mng. Co., Zeigler, 111.

•GARCIA, JOHN A. .. Allen & Garcia Co., 332 S. Michigan Ave., Chicago, 111.
GARWOOD, THOMAS I

Chicago, Wilmington & Franklin Coal Co., West Frankfort, III.
GATELY, ALBERT

Republic Coal Co., Fullerton & Southport Ave., Chicago, 111.
GAUEN, C. F., A. V.-P.

Egyptian Tie & Timber Co., 514 Rialto Bldg., St. Louis, Mo.
GEBHART, li. R., Asst. to Pres.

Appalachian Coals, Inc., Transportation Building, Cincinnati, O.
GILES, WM. S. -. Giles Armature & Elect. Wks., Marion, 111.
GILGIS, W. L., Pur. Agent

Superior Coal Co., 1417 Daily News Bldg., Chicago, 111.
GILLEN, JAMES A. _.. Valier Coal Co., 547 W. Jackson Blvd., Chicago, 111.
GILLESPIE, EDWARD Peabody Coal Co., Taylorville, 111.
GIMBLETT, J. H. ---

International Shoe Co., 1507 Washington Ave., St. Louis, Mo.
GIVEN, IVAN A., Asst. Ed.

McGraw-Hill Pub. Co., 4 30 W. 42nd St., N. Y., N. Y.
GLENWR1GHT, J. W. Atlas Powder Co., Springfield, 111.
GODBY, J. K.

230 Park Ave., American Brake Shoe & Fdry. Co., New York, N. Y.
GOURLEY, S. R., Sec. Mine "B" Coal Co., Box 311, Springfield, 111.
GORDON, O. M., Treas.

Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Chicago, 111.

When buiiinu. please consult the, Advertising Section.
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"GREEN, ARTHUR C. Dist. Sis. Mgr.
Goodman Mfg. Co., 4834 S. Halstod St., Chicago, III.

GREEN, KENNETH
12!) First Ave, Pennsylvania Eloc. Repair Co., Pittsburgh, Pa.

GREENE, D. W., G. S. —_ West Virginia Coal Co., O'Fallon, III.
GRIMM, A. O., Purchasing Agent

West Virginia Coal Co. of Mo., Boatmen's Bank Bldg., St. Louis, Mo.
GRIMMETT, 0. C, Asst. to G. S. C-W-F Coal Co., Benton, III.
GRISSOM, FRANK, Mine Mgr. Alcoa Ore Co., Relleville, 111.
GUTHRIE, F. M. .. State Mine Inspector, 347 E. Fulton St., Farmington, III.
HAGERTY, P. J., Pies. ... Hagerty Bros. Co., 923 S. Washington, Peoria, 111.
HAIR, C. E. 301 W. Reed St., Benton, III.
HAIGH, H. W Chicago Tube & Iron Co., 2531 W. 48th St., Chicago, 111.
HALBERSLEBEN, PAUL, G. S Sahara Coal Co., Harrisburg, 111.
HALES, W. M., Sis. Mgr.

Elect. Coal Mng. Mchy. Co., 605 W. 116th St., Chicago, III.
HALL, L. W. Goodman Mfg. Co., 804 N. Main St., Benton, 111.
HALL, R. DAWSON 340 Burns St., Forest Hills, Long Island, N. Y.
HALLER, EMIL Consolidated Coal Co. of St. Louis, Mt. Olive, 111.

"HAMILTON, CHAS. F., V.-P -
Pyramid Coal Corp., 230 N. Michigan Ave, Chicago, 111.

HAMPTON, IVAN IL, Mgr. Beall Bros. Sup. Co., 1000 Milton Rd., Alton, 111.
HANTMAN, SAMUEL 80 E. Jackson Blvd., Chicago, 111.
HARBULAK, H. J. American Car & Foundry Co., Terre Haute, Ind.
HARCARIK, JOHN, Jr. Night Boss Peabody Mine, No. 24, Danville, 111.
HARCARIK, JOSEPH, Asst. Mine Mgr. .. Peabody Mine No. 24, Danvile, III.
HARDY, JOHN W., Mgr. Peabody Mine, No. !), 1220 W. Main, Taylorville, 111.
HARDY, WM. Peabody Coal Co., No. 58, Taylorville, 111.

"HARRU-GTON, GEO. B., Pres.
Ch'-ago, Wilmington, Franklin C. Co., 332 S. Michigan Ave., Chicago, 111.

HARRIS, JOE Joy Mfg. Co., Franklin, Pa.
HARTWELL, LEN, Supt. Pyramid Coal Co., Pinckneyville, 111.
HARVEY, HADLEY 1414 S. E. First St., Evansville, Ind.
HASKELL, J. B. West Virginia Rail Co., Huntington, W. Va.
HASKINS, LEE, Supt. Mine No. 1, Bell & Zoller, Zeigler, 111.
HATCHER, W. B., Sis. Mgr.

International Shoe Co., 1505 Washington Ave, St. Louis, Mo.
HAWLEY, E. W. American Powder Co., 20 N. Wacker Dr., Chicago, 111.
HAYDEN, C. T., Gen. Mgr.

Sahara Coal Co., 59 E. VanBuren St., Chicago, 111.
HAYWOOD, ALLAN S., Field Rep. ._

U. M. W. of A., 408 Russell St., Peoria, 111.
HEAPS, GEORGE, Jr., V.-P. Rex Fuel Co., Albia, Iowa
HEBLEY, HENRY F.

Allen cSTGarcia Co., 332 S. Michigan Ave, Chicago, 111.
HEINRITZ, M. W., Mgr. Battery Div.

Philco Radio & Telev. Corp., 3335 W. 47th St., Chicago, 111.
HELBING, ERNEST Franklin County Coal Co., Herrin, 111.

When Inlying, please consult the Advertising Section.
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HELM, GUIDO Consolidated Coal Co. of St. Louis, ML Olive, 111.
KELSON, J. R. Metropolis, III.
HENDERSON, J. R., Exec. Sec.

111. Sub-Div. Coal Code Authority, 30!) W. Jackson Blvd., Chicago, 111.
HENDRICKS, FRANK E. . County Mine Inspector, Star Route, Rushville, 111.
HENRY, J. E. ... The Alton Railroad Co., 340 W. Harrison St., Chicago, 111.
HERBERT, C. A., Superv. Engr. Bureau of Mines, Vincenncs, Ind.
HERBSTER, C. L., V.-P. Hockensmith Wheel & Mine Car Co., Penn, Pa.
HERRINGTON, M. K., Sec. to Dir. . Dept. Mines & Minerals, Springfield, 111.
HINDSON, HARRY C. 616 Garden St., Peoria, HI.
HOEY, E. J. Bell & Zoller Coal & Mining Co., Zeigler, 111.
HOLMES, JOHN K., Secy.

Robert Holmes & Bros., Inc., 620 Junction Ave., Danville, 111.
HOOK, GEORGE H., Sis. Mgt.

Beck & Corbitt Co., 1230 N. Main, St. Louis, Mo.
HOPE, JOHN, Supt. Peabody Coal Co., Mine 24, Danville, III.
HOWARD, HUBERT E., Pres.

Pyramid Coal Corp., 230 N. Michigan Ave., Chicago, 111.
HUGHES, JOHN J.

The Electric Storage Battery Co., 1058 S. Vandeventer Ave., St. Louis, Mo.
HUMMERT, AUGUST J. Industrial Commissioner, Breese, 111.
HUNTER, THOMAS, Scc.-Trcas.

U. M. W. A., District 12, 620 U. M. W. A. Bldg., Springfield, 111.
HURST, W. C, Senior V. Pres.

Chgo. & 111. Midland Ry. Co., 821 Public Service Bldg., Springfield, 111.
JACOBS, C. D., Gen. Mgr. --

Utilities Elkhorn Coal Co., Dixie Terminal Bldg., Cincinnati, O.
JAMES, D. G (Mine Equipment), 332 S. Michigan Ave., Chicago, 111.
JAXON, GEORGE S. Link-Belt Co., 300 W. Pershing Road, Chicago, 111.
JEFFERIS, J. A. . 111. Term. R. R. System, 710 N. 12th Blvd., St. Louis, Mo.
JENKINS, G. S., M. E

Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo.
•JENKINS, S. T. Goodman Mfg. Co., 322 Clark Ave., St. Louis, Mo.
JENKINS, W. J., Pres

Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo.
JOHNSON, E. H.

Sullivan Machinery Co., Woodland Ave., Michigan City, Ind.
JOHNSON, WILLIAM J. . St. Mine Insp., 403 S. Thomas St., Christopher, III.
JOHNSTON, J. N., C. E. Bell & Zoller Coal & Mng. Co., Zeigler, 111.
JONES, ARCH M

J. A. Roebling's Sons Co., 004 Olive Plaza Bldg., St. Louis, Mo.
JONES, DAVID C, Vice Pres.

Wood Preserving Corp., Ayer & Lord Div., 80 E. Jackson Blvd., Chicago, 111.
JONES, D. W., Supt. Valicr Coal Co., Valier, 111.
JONES, HARRY W.

Sanford-Day Iron Works, 417 E. Big Bend Blvd., Webster Groves, Mo.
•JONES, JOHN E. ._ Old Ben Coal Corp., West Frankfort, 111.
JONES, JOHN Z. U. S. Fuel Co., 306 Chandler St., Danville, 111.

When butting. pletUe consult the Advertising Section.
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JON'ES, RALPH B., Student Univ. of Illinois, 405 E. John St., Champaign, 111.
JONES, WALTER M. Joy Manufacturing Co., Centralia, 111.
JORGENSON, F. F., G. M. Consolidation Coal Co., Fairmont, W. Va.
JOY, DEWEY E., Sales Dept. --_

Sullivan Machinery Co., 400 X. Michigan Ave., Chicago, 111.
JOY, JOSEPH F. Sullivan Machinery Co., Claremont, X. H.

'JOYCE, A. R. The Wood Preserving Corp., Marietta, Ohio
JOYCE, PETER _.. 722 X. Grand Ave., W., Springfield, III.
KEELER, E. R -- Franklin Co. Coal Co., 135 S. LaSalle St., Chicago, 111.
KELLY, R. II Ahlberg Bearing Co., 2831 Locust St., St. Louis, Mo.
KENNEDY, H. M., Pies.

Kennedy-Webster Electric Co., 300 W. Adams St., Chicago, HI.
KIDD, WILLIAM E. --- --

U. M. W. of A., 009 W. Armstrong Ave., Peoria, 111.
KINSMAN, HENRY J. Franklin County Coal Co., Royalton, III.
KLEIN", GEO. Klein Armature Works, Centralia, 111.

•KXOIZEN, A. S. Joy Mfg. Co., Franklin, Pa.
KOSTBADE, C. J., Pros.

Berry Bearing Co., 2715 S. Michigan Ave., Chicago, 111.
KREUSSER, O. T., Director

Museum of Science & Industry, 57th St. and Lake Michigan, Chicago, 111.
LA MEXA, C. J. --- Allen & Garcia Co., 332 S. Michigan Ave., Chicago, 111.
LAXGTRY, W. D., Pros.

Commercial Testing and Engr. Co., 300 X. Michigan Ave., Chicago, 111.
LAWRY, R. G. . Roberts & Schaefer Co., 400 N. Michigan Ave., Chicago, 111.

•LEACH, H. K., Pres
Egyptian Tie & Timber Co., 514 Rialto Bldg., St. Louis, Mo.

LEDXUM, E. T., Mgr
E. I. du Pont de Nemours & Co., 332 S. Michigan Ave., Chicago, 111.

LEE, CARL, El. E. Peabody Coal Co., 20 X. Wacker Dr., Chicago, 111.
LEGORE. A. E., Sis. Engr. ... General Steel Castings Co., Granite City, 111.
LEIGHTOX, M. M State Geological Survey, Urbana, 111.
LEMIXG, ED., Supt. Union Colliery Co., Dowell, 111.
LETE, ACHILLE Lete & Sons Coal Co., 129 S. Gilbert St., Danville, 111.
LEWIS, A. D. 1142 W. Lawrence Ave., Springfield, 111.
LEWIS, JAMES Peabody Coal Co., Taylorville, 111.
LEYHE, CAPT. W. H. Eagle Packet Co., St. Louis, Mo.
LINDSAY, GEORGE, Supt. Rex Coal Co., Eldorado, Hi.
LINDSAY, W. L Vacuum Oil Co., Benton, III.
LOHR, CARL P., Repr.. Automatic Redosing Circuit Breaker Co.,

455 Paul Brown Bldg., St. Louis, Mo.
LONG, JOSEPH A Jeffrey Mfg. Co., Terre Haute, Ind.
LOTT, GEO. M., D. M. Jeffrey Mfg. Co., 332 S. Mich., Chicago, III.
LYMAN, G. E. 7620 Essex Ave., Chicago, 111.
LYONS, JACK Bell & Zoller Coal & Mng. Co., Zeigler, 111.
LYTLE, GEO. F. .. Universal Lubricating Co., Schofield Bldg., Cleveland, O.
MABRY, II. E. _.

Equitable Powder Mfg. Co., 1625 Washington Ave., Alton, 111.

When liuiiinu. phase consult the Advertising Section.
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MacMURDO, P. W. Peabody Coal Co., R. R. No. 5, Springfield, 111.
MacVEAN, GORDON, Mgr. Mining Dept.

Mine Safely Appliance Co., Pittsburgh, Pa.
MALKOVICH, M. .._ Sullivan Machinery Co., 263!) Locust St., St. Louis, Mo.
MALONEY, T. A.

Egyptian Tie & Timber Co., 1803 Railway Exchange Bldg., St. Louis, Mo.
MALSBERGER, A. H. DuPont Powder Co., Springfield, 111.
MANCHA, RAYMOND . Goodman Mfg. Co., Halsted & 48th PI., Chicago, 111.
MARRLE, G. 10. General Electric Co., 230 S. Clark St., Chicago, 111.
MARD1S, EARLE J. American Steel & Wire Co., 208 S. LaSalle St., Chicago
MARSH, I. D., Supt. Alcoa Ore Co., Belleville, III.
MARSHALL, HARRY, State Mine Inspector

1721 S. College St., Springfield, III.
MARTIN, ENOCH, Asst. Dir Dept. Mines & Minerals, Springfield, 111.
MARTIN, FRED S.

United Electric Coal Co., 307 N. Michigan Ave., Chicago, 111.
MASELTER, JOHN E., Shop Supt. - --

General Electric Co., 1110 Delmar Blvd., St. Louis, Mo.
MAYOR, E. S., Supt Crerar-Clinch Coal Co., DuQuoin, 111.
McARTOR, GEORGE, Asst. Com. 111. Coal Operators Assn., Herrin, 111.
McAULIFFE, EUGENE, Pres.

Union Pacific Coal Co., 1 110 Dodge St., Omaha, Nebr.
McBRIDE, W. P.

American Car & Fdry. Co., Ry. Exchange Bldg., Chicago, 111.
McCABE, LOUTS C, Asst. Geol.

Illinois Geological Survey, No. !l Georgian Apts., Champaign, 111.
McCARTHY, JUDSON D., Vice-Pres.

Republic Coal & Coke Co., 8 S. Michigan Ave., Chicago, 111.
McCLEISH, W. J. Safety Mining Co., Benton, 111.
McCLOUD, DON R. _

Liquid Oxygen Eplos. Mfr., 11!) N. Chestnut St., DuQuoin, 111.
McCULLOCH, L. II. ___

Hulburt Oil & Grease Co., 42!) S. Tenth St., Vincennes, hid.
McCULLOCH, WILLIAM A. William M. Hales Co., Linton, Ind.
McCULLOUGH, E. W American Car & Fdry. Co., Terre Haute, Ind.
McELHATTAN, D. F., Saf. Engr. Peabody Coal Co., DuQuoin, 111.
McEVOY, F. E., P. A . —

Bell & Zoller Coal & Mng. Co., 307 N. Michigan Ave., Chicago, 111.
•McFADDEN, GEO. C, A. V.-P

Peabody Coal Co., 20 N. Wacker Drive, Chicago, 111.
McFADDEN, JOSEPH Peabody Coal Co., Plaza Hotel, Danville, 111.
McFADDEN, NAT., Div. Engr. Peabody Coal Co., Taylorville, 111.
McGONIGAL, LAWRENCE J., Mine Rescue Station Supt.

245 Buck St., LaSalle, 111.

McGRAW, W. C.
Westinghouse Elec. Mfg. Co., 7571 Hoover St., St. Louis, Mo.

McGURK, SAM, Supt. Mt. Olive & Staunton Coal Co., Staunton, 111.
McKENNA, THOMAS -. State Mine Inspector, 1307 N. Gilbert, Danville, III.

When buying, vteate consult the Adverlieino Section.
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McLAREN, A. B., Pres. Coal Stripping Co., Marion, 111.
McLAREN, W. S. Binkley Coal Co., Linton, Ind.
McPHAIL, ROBT., Mine Mgr. Peabody Mine, No. 18, W. Frankfort, 111.
McREAKKN, C. W., Div. Supt. Peabody Coal Co., Marion, III.
McSHERRY, JAMES, Dir Dept. Mines & Minerals, Springfield, III.
MEISSNER, JOHN F., Dist Mgr.

Robins Conveying Belt Co., 37 W. VanBuren St., Chicago, 111.
MEISTER, V. S. The Jeffrey Mfg. Co., Terre Haute, Ind.
MELKUSII, ONEY Peabody Coal Co., II. 11. No. 5, Springfield, 111.
MELVILLE, J. B. P., Vice-Pres.

United Electric Coal Co., Adams Building, Danville, 111.
MEYER, BRUNO F., Dis. Supt. .- Cons. Coal Co., of St. Louis, Staunton, 111.
MEYER, CARL Consolidated Coal Co. of St. Louis, Mt. Olive, HI.
MILLER, ALEX U., Assoc. Mng. Engr.

U. S. Bureau of Mines, LaPlante Bldg., Vincennes, Ind.
MILLER, D. II., Trainmaster Illinois Central Railroad, Merrill, 111.
MILLER, FRED Franklin County Coal Co., Herrin, 111.
MILLER, J. B. Mines Equipment Co., 4363 Duncan, St. Louis, Mo.
MILLER, RICE W., Secy. Hillsboro Coal Co., Hillsboro, 111.
MILLHOUSE, JOHN G. Litchfield, 111.
MITCHELL, A. G. Burton Explosives, Inc., Mt. Vernon, 111.
MITCHELL, D. R. Transportation Bldg., Urhana, 111.
MOFFAT, ANDREW Moffat Coal Co., Sparta, 111.
MOFFATT, H. A., Sec-Treas. . Dooiey Bros., 1201 S. Washington, Peoria, 111.

fMOORSBEAD, A. J. Colonial Apt. Hotel, La Jolla, Calif.
MORGAN, F. O., Chief Clerk

Peabody Coal Co., Mine No. 18, West Frankfort, 111.
MORRIS, JOSEPH Dept. Mines & Minerals, 11 S. Mulberry St., DuQuoin, 111.
MORRIS, NELSON P., Ch. Engr. Sahara Coal Co., Harrisburg, 111.
MORROW, J. B., Mgr. Coal Prep.

Pittsburgh Coal Co., Oliver Building, Pittsburgh, Pa.
MOSES, HARRY M., Gen. Supt. U. S. Coal & Coke Co., Gary, W. Va.
MOSES, TI10S., Pres.

H. C. Frick Coal Co., 1863 Frick Bldg. Annex, Pittsburgh, Pa.
MULLEN, E. C, Pres E. C. Mullen Co., 2525 W. 21st St., Chicago, 111.
MULLINS, T. C, Pres.

Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago, 111.
MUNRO, C. W.

National Armature & Elec. Wks., 8008 S. Michigan Ave., Chicago, 111.
fMURRAY, HUGH Equality, 111.

NEAL, DAVE, Asst. Mine Mgr.
Consolidated Coal Co. of St. Louis, Mt. Olive, 111.

NELSON, I. C. Beall Bros. Supply Co., Marion, III.
NEW, ERNEST ___ Peabody Coal Co., Taylorville, 111.
NICHOLSON, H. P __ University of Illinois, Urbana, 111.
NIEDRINGHAUS, R. C.

A. Leschen & Sons Rope Co., 5909 Kennerly, St. Louis, Mo.

When buying, please consult the Advertising Section.
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NIELSEN, A. M., Pres.
Carterville Coal Mining Co., 714 W. Main St., Carbondale, 111.

NOVARIO, LESLIE, Top Foreman
Peabody Coal Company, Mine 24, Danville, 111.

NOYES, J. A. .. Sullivan Machinery Co., 400 X. Michigan Ave., Chicago, 111.
NUCKELS, C. E. Post-Glover Elec. Co., 221 W. 3rd St., Cincinnati, 0.
O'BRIEN, E. J. Pillsbury Flour Co., 912 S. Theresa, St. Louis, Mo.
O'BRIEN, FRANK American Cable Co., 114 S. McKinley St., Harrisburg, 111.
O'BRIEN, WILLIAM, Asst. Mine Mgr. .. Peabody Mine, No. 24, Danville, 111.
O'CONNOR, PHILIP S., Shop Supt.

Westinghouse Elec. Mfg. Co., 717 S. 12th St., St. Louis, Mo.
OGDEN, WALTER H. .. Lubrite Refining Co., 900 S. 5th St., Springfield, 111.
OHLE, JOHN Franklin Hotel, Benton, 111.
O'NEIL, CHAS. DuPont Powder Co., McCormick Bldg., Chicago, 111.
OLDHAM, R. J., Gen. Mgr Centralia Coal Co., Centralia, 111.
ORD, MARK, Mine Mgr. ... U. S. Fuel Co., 1022 N. Gilbert St., Danville, 111.
O'ROURKE, JOHN 303 W. Lindell St., West Frankfort, 111.
O'ROURKE, PETE William Hales Co., West Frankfort, 111.
OTOOLE, COLONEL E. American Coal Cleaning Co., Welch, W. Va.
OVERSTREET, J. W. National Electric Coil Co., Columbus, O.

•PELTIER, M. F., V.-P. ... Peabody Coal Co., 20 X. Wacker Dr., Chicago, 111.
PENWELL, WARREN, Pros. Penwell Coal Mining Co., Pana, 111.
PFAHLER, F. S., Pres. . Superior Coal Co., 400 W. Madison St., Chicago, 111.
PHILLIPS, EDGAR R., Salesman, Tyson Roller Bearing Co

3301 Meadowcroft Ave., Mt. Lebanon, Pittsburgh, Pa.
PHILLIPS, THOS. W., Supt.

Superior Smokeless Coal & Mug. Co., Tahona, Okla.
PICKARD, A. E. Mt. Vernon Car Co., Mt. Vernon, 111.
PITTS, BENN Economic Investigator, Odin, 111.
PLUMLEE, ARTHUR Cambria, 111.
POLING, J. W. .._

Evansville Elec. & Mfg. Co., 000 W. Eichel Ave., Evansvillc, Ind
POWELL, JAS., Supt Superior Coal Co., Gillespie, 111.
POWERS, F. A. Hercules Powder Co., Box A-22, Peoria, 111.
PRINS, KLAAS, Mech. Engr

Allen & Garcia Co., 332 S. Michigan Ave., Chicago, 111.
PRITCHARD, W. - Goodman Mfg. Co., St. Louis, Mo.
PROCTOR, PETER State Mining Board, Marseilles, Hi.
PROFFITT, R. P. Timken Roller Bear. Co., 2534 S. Michigan, Chicago
PRUDENT, ED. Bell & Zoller Coal & Mng. Co., Zeigler, 111.
PRUDENT, NORMAN Crescent Mining Co., Box 23, Peoria, 111.
PURSGI.OVE, JOSEPH, JR.

Consulting Engineer, Rockefeller Building, Cleveland, O.
QUEBBEMAN, EDWARD, Sales Mgr.

Universal Atlas Cement Co., 4303 Grand Ave., Western Springs, 111.
RASSIEUR, B. F., Treas. Central Mine Ecpiip. Co., Webster Groves, Mo.
REED, A. L., Chief Elect. -

Peabody Coal Co., Mine No. 18, West Frankfort, 111.

When buying, please consult the Advertising Section.
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REED, FRANK H. State Geological Survey, Urbana, 111.
REED, PAUL State Mine Examiner, 1701 S. Spring St., Springfield, III.
REITHEU, E. C. Timken Roller Bear. Co., 410 Craig St., Pittsburgh, Pa.
REUTER, W. P., Div. Mech. Peabody Coal Co., Marion, III.
RHINE, F. E. Duncan Fdry. & Machine Co., Alton, 111.
RICHART, F. W. __ General Electric Co., Cartervillc, 111.
RIHACEK, G. J., Sales Mgr.

Cosgrove & Co., 310 S. Michigan Ave., Chicago, HI.
RITCHIE, JAMES, Asst. Mine Mgr. Peabody Mine No. 24, Danville, 111.
ROBERTS, ARTHUR L. ---

Hulburt Oil & Grease Co., 210 W. Fifth St., Benton, 111.
ROBERTS, HARRY State Mine Inspector, Box 15, Edinburg, 111.
ROBERTSON, C. E. . Westinghouse Elec. Co., 20 N. Wackcr Dr., Chicago, 111.
RODENBUSH, JAKE, Asst. Mine Mgr. ... Peabody, No. 24, Georgetown, III.
RODENBUSH, JOHN, Supt. _.

Chicago, Wilmington & Franklin Coal Co., West Frankfort, 111.
ROGERS, THOS. Mine Rescue Station, Herrin, 111.
ROLLO, JAMES _. ._ Egyptian Powder Co., Herrin, 111.
ROMAN, F. W. ... 332 S. Michigan Ave., Hercules Powder Co., Chicago, 111.
RONK, R. K. Dorthel Coal Co., Hanna City, 111.
ROSAAEN, HUGH _.. Daly & Craib, 418 Olive St.. St. Louis, Mo.
ROSS, JOHN H.

Egyptian Tie & Timber Co., 180(1 Railway Exchange Bldg., St. Louis, Mo.
ROZANSKI, M., Mine Mgr.

Peabody Mine No. 8. 524 S. Cherokee, Taylorville, III.
RUSSELL, W. H., E. E.

Consolidated Coal Co., <i08 Eddy Bldg., Saginaw, Mich.
RUTLEDGE, J. J. Bureau of Mines, 22 Light St., Baltimore, Md.
RUTLEDGE, WALTER E., Vice-Pres. -

Binkley Coal Co., 230 N. Michigan Ave., Chicago, 111.
*RYAN. JOHN T., V.-P. and G. M

Mine Safety Appliances Co., Pittsburgh, Pa.
RYAN, W. D. 3209 Washington St., Kansas Citv, Mo.
SACKBAUER, L. A., Coal Traf. Mgr.

Missouri Pacific Railroad Co., St. Louis, Mo.
ST. CLAIR, GUY N Safety Mining Co., Benton, 111.

*SANDOE, C. J., V.-P. and G. M.
West Virginia Coal Co., Boatmens Bank Bldg., St. Louis, Mo.

SANDOE, RICHARD IX, Chief Engineer
West Virginia Coal Co. of Mo., Boatmen's Bank Bldg., St. Louis, Mo.

SAYLOR, H. N., Pies.
Saylor Tie & Timber Co., 2121 Railway Exchange Bldg., St. Louis, Mo.

SCHOEN, W. H., JR., Pies. __
Pittsburgh Knife & Forge Co., 718 Park Bldg., Pittsburgh, Pa.

"SCHONTHAL, B. E., Pros.
B. E. Schonthal & Co., Inc., 28 East Jackson Blvd., Chicago, 111.

*SCHONTIIAL, D. C, Pres. West Virginia Rail Co., Huntington, W. Va.
SCHONTHAL, JOSEPH 28 E. Jackson Blvd., Chicago, 111.

When buying* i>lcasc eomtutt the Advertising Section.
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SCHOOLER, D. R. Centralia Coal Co., Centralia, 111.
SCHOONOVER, FRED ... State Mine Inspector, Route No. 1, Carterville, 111.
SCHREIER, G. A. .._ Schrcier Elec. Co., 1508 E. Main St., W. Frankfort, 111.
SCHULL, R. H., Supt. Binkley Mining Co., Clinton, Ind.
SCHULL, FRANK Binkley Mining Co., Clinton, Ind.
SCHULTZ, T. M. Cent. III. Public Service Co., Springfield, 111.
SCHUMACHER, HOWARD J.

Joyce-Watkins Co., 400 W. Madison St., Chicago, 111.
SCOTT, G. W., Sales Engr.

Timken Roller Bearing Co., 3300 Lindell Ave., St. Louis, Mo.
SCULLY, T. ALVIN State Mine Inspector, Troy, 111.
SEARLS, E. C. Cosgrove & Co., 310 S. Michigan Ave., Chicago, III.
SEEKAMP, HERMAN L. Superior Coal Co., Gillespie, 111.
SEVER, L. G., Asst. to Pres. Mt. Vernon Car Mfg. Co., Mt. Vernon, III.
SHACKELFORD, N. P. Friedman-Shelby Shoe Co., St. Louis, Mo.
SHAFER, GLENN A., Pres. Pana Coal Co., Pana, 111.
SHAFFER, ARTHUR G., Elect

C, W. & F. Coal Co., 702 W. St. Louis St., West Frankfort, HI.
SHEPARD, M. M., P. A.

Franklin County Coal Co., 135 S. I.aSalle St., Chicago, 111.
SHERIDAN, H. A. Davis Emerg. Equip. Co., 440 W. Washington St., Chicago
SHIMER, F. L. C. I. P. S. Co., Marion, 111.
SIMPSON, J. H. Mines Equipment Co., 4363 Duncan, St. Louis, Mo.
SKINNER, S. E. Standard Coal Co., Wheatland, Ind.
SLINGLUFF, W. H., Dist. Mgr.

American Cable Co., 400 W. Madison St., Chicago, 111.
SMITH, C. M., Research Assoc.

U. of I., 214 Transportation Bldg., Urbana, 111.
SMITH, GEO. M., Mine Supt.

Peabody Coal Co., Mine 57, 1800 Whittier Ave., Springfield, 111.
SMITH, HARRY Consolidated Coal Co. of St. Louis, Mt. Olive, 111.
SMITH, HARVEY E., Mng. Engr. 624 S. Ross St., Santa Ana, Calif.
SMITH, L. D., V.-P. -

Chgo., Wilmington & Franklin C. Co., 332 S. Michigan Ave., Chicago, 111.
SMITH, W. G., Mine Mgr. Matthiessen & Hegeler Zinc Co., LaSalle, 111.
SNEDDEN, GEO. 824 S. Park St., Springfield, 111.
SNEDDON, JAMES, Asst. Mine Mgr. .. Franklin County Coal Co., Valier, 111.
SOLOMON, E. C, Vice-Pies.

Panther Creek Mines, Inc., 607 1st National Bank Bldg., Springfield, 111.
SOLOMON, G. W., Vice-Pros. --

Panther Creek Mines, Inc., 607 1st National Bank Bldg., Springfield, 111.
SOLOMON, H. A., Pres

Panther Creek Mines, Inc., 607 1st National Rank Bldg., Springfield, 111.
SOMERS, BYRON, Supt Truax-Traer Coal Co., St. David, 111.
SOULE, M. M., Vice-Pres. ---

Coal Sales Co., 307 N. Michigan Ave., Chicago, III.
SOUTHWARD, G. B., Mech. Engr.

American Mining Congress, 439 Munsey Bldg., Washington, D. C.

When buying, pleats consult the Advertising Section.
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SPAHT, A. W. - Old Ben Coal Co., West Frankfort, 111.
SP1CER, C. B. Hercules Powder Co., 23 Wydown Terrace, Clayton, Mo.
STAEEK, R. B., Field Mgr.

OTd Ben Coal Corp., 230 S. Clark St., Chicago, 111.
STARKS, J. W., Supt Peabody Coal Co., Taylorville, 111.
STEDELIN, JOHN W., Pres. . Marion Co. Coal Co., 725 S. Elm, Centralia, III.
STEFFENS, A. B., Pres. Ind. & 111. Coal Corp., 309 W. Jackson Blvd., Chicago
STEIGER, A. E., G. S. Pyramid Coal Co., Pinckneyville, 111.
STELLING, H. C. Union Carbide Co., 30 E. 42nd St., New York, N. Y.
STEVENS, E. F Union Colliery Co., Union Elec. Bldg., St. Louis, Mo.
STINTON, WM. S., Asst. Sis. Mgr. ._

Vacuum Oil Co., Inc., 3504 Washington, St. Louis, Mo.
tSTOCKETT, THOS. R., G. M. . Spring Canyon Coal Co., Salt Lake City, Utah
STOVART, JOHN Wasson Coal Co., Harrisburg, III.
STUART, DAVID T., State Mine Inspector

116 X. Missouri Ave., Belleville, 111.
STUART, H. E., Sec.

Illinois Coal Bureau, 309 W. Jackson Blvd., Chicago, 111.
SUTHERLAND, HARRY T. Standard Oil Co., Marion, III.
SUTOR, DON M., Mgr. _. Sullivan Mach. Co., 2639 Locust St., St. Louis, Mo.
SWALLOW, H. A., Pres. __ United Elec. Coal Co., Adams Bldg., Danville, 111.
SWANSON, C. W., Sales Mgr.

Illinois Powder Mfg. Co., 1752 Pierce Bldg., St. Louis, Mo.
SYERS, JACOB Western Powder Co., 825 Jefferson Bldg., Peoria, 111.
TAGGART, MICHAEI

Dept. Mines & Minerals, 2116 Forest St., Eldorado, 111.
TARRACH, A. C.

Consolidated Coal Co. of St. Louis. Route 2, Box 86, Staunton, III.
TAYLOR, H. H., Pres.

Franklin County Coal Co., 135 S. LaSalle St., Chicago, 111.
*TAYLOR, H. H., Jr. . Franklin Co. Coal Co., 135 S. LaSalle St., Chicago, 111.

TEMPLETON, ROBERT A. . Templeton Coal Co., 311 N. State, Sullivan, Ind.
THIES, HENRY

Portable Lamp & Equipt. Co., 405 Penn Ave., Pittsburgh, Pa.
THIESSEN, GILBERT _._

Illinois State Geological Survey, 505 W. Vermont Ave., Urbana, III.
THOMAS, G. W Valier Coal Co., Valier, 111.
THOMAS, JEFFERSON

825 Jefferson Bldg., Western Powder Mfg. Co., Peoria, 111.
THOMAS, R. H. __. U. S. Fuel Co., R. R. No. 8, Danville, III.

THOMAS, T. J., Pres. _. Valier Coal Co., 547 W. Jackson Blvd., Chicago, 111.
THOMPSON, JOHN, Asst. Mine Mgr. ... Peabodv Mine, No. 24, Danville, 111.

THOMPSON, J. I., Pres.
Koppcrs-Rheolaveur Co., Koppers Bldg., Pittsburgh, Pa.

THOMPSON, R. A Hercules Powder Co., Collinsville, 111.
THOMPSON, R. H., Div. Mgr. Cent. 111. Public Sen-ice Co., Marion, 111.

fTIRRE, FRANK 7126 Northmoor Drive, St. Louis, Mo.
TOBIN, HOWARD Coal Stripping Co., Pinckneyville, 111.

When huiihig. please consult the Advertising Section.
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TOENNIGES, F. E., Chief Engr.
United Electric Coal Co., Adams Bldg., Danville, 111.

TOVEY, STEVE, Asst. Mine Mgr. Peabody Mine, No. 24, Danville, III.
TREADWELL, H. A., Gen. Supt.

Chicago, Wilmington & Franklin Coal Co., Benton, 111.
TROEGER, FRED Peabody Coal Co., Taylorville, III.
TROEGER, L. D. Consolidated Coal Co. of St. Louis, Mt. Olive, 111.
TWAY, JOSEPH R., Sales Rep.

Macwhyte Co., 5720 Broadway Terrace, Indianapolis, Ind.
VAN PELT, J. R., Asst. Director

Museum of Science & Industry, 57th St. & Lake Michigan, Chicago, 111.
VANSTON, J. M.

Electric Storage Battery Co., 1058 S. Vandeventer Ave., St. Louis, Mo.
VEACH, F. M. Consolidated Coal Co. of St. Louis, Mt. Olive, 111.
VERHOEFF, J. R., Engr. Dept. —

Peabody Coal Co., 20 N. Wacker Drive, Chicago, III.
VLASAK, JOSEPH, Supt.

St. Louis & O'Fallon Coal Co., 2001 Bowman Ave., East St. Louis, III.
VOELKEL, E. G.

Utility Conveyor & Mine Equipt. Co., 620 Tower Grove Ave., St. Louis, Mo.
VOLTZ, GEO. P., Engr. . Peabody Coal Co., 2025 S. Sixth St., Springfield, 111.
VON PERBANT, L. _ Allen & Garcia Co., 332 S. Michigan Ave., Chicago, 111.
VOSKUIL, WALTER H. State Geological Survey, L'rbana, 111.
WALDRON, LEWIS Peabody Coal Co., Springfield, III.
WALKER, ROBERT, Mine Mgr Peabody Mine, No. 24, Danville, III.
WALSH, HOWARD T.

Sullivan Machinery Co., 400 N. Michigan Ave., Chicago, 111.
WANLESS, W. H., Supt.

Peabody Mine, No. 53, 1521 Dial Ct., Springfield, III.
WASSON, L. A., Asst. Gen. Mgr ..- Wasson Coal Co., Harrisburg, 111.
WATERMAN, C. W.

McXally Pittsburg Mfg. Corp., 307 N. Michigan Ave., Chicago, 111.
WAITERS, C. C. West Virginia Rail Co., Huntington, W. Va.
WAUGH, ROBERT, Mine Mgr. Franklin County Coal Co., Herrin, 111.
WEART, EVERETT T.

John A. Roeblings Sons Co., 205 W. Wacker Dr., Chicago, 111.
WEBB, HOUSTON W.

Dcpt. Mines & Minerals, Rm. 1, Alexander Apt, Johnston City, 111.
WEBSTER, R. W., P. A. . Sahara Coal Co.. 59 E. VanBuren St.. Chicago, III.
WEIDLER, HON. ELMER, Sec. State Mining Board, Mt. Olive, 111.
WEIR, JAMES Benton, 111.

'WEIR, PAUL, Vice-Pres.
Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Chicago, 111.

WEISSENBORN, F. H., Asst. Comm.
Illinois Coal Operators Assn., 4266 Arsenal St., St. Louis, Mo.

WEST. JETT J., Trav. Auditor Peabody Coal Co., Box 224, Marion, 111.
WHALEY, CHARLES Meyers-Whaley Co., Knoxville, Tenn.
WHITE, JAMES, Supt. Peabody Coal Co., Mine 48, Shelbum, Ind.

When buying, please consult the Advertisino Section,
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WHITE. JOHN Franklin County Coal Co., Royalton, III.
WIEDERANDERS, E. 0. Jeffrey Mfg. Co., 1(109 W. Cook St., Springfield, 111.
WILCOX, D. D., G. S. Superior Coal Co., Gillespie, 111.
WILCOXSON, R. J P. O. Box 56, Sangamon Coal Co., Springfield, 111.
WILDMAN, W. Y.. Traffic Mgr

Illinois Coal Traffic Bureau, 309 W. Jackson Blvd., Chicago, 11!.
WILKEY, FRED S., Secy -

Illinois Coal Operators' Labor Assn., 309 W. Jackson Blvd., Chicago, III.
WILLIAMS, GARNER, V.-P -

Cabin Creek Consolidated Coal Co., Kayford, W. Va.
WILLIAMS, RAY, Supt. 111. Mine Rescue Station, Benton, 111.
WILLIAMSON, J. E. .110 W. Tremont St., Hillsboro, 111.
WILLIS, H. F., Gen. Supt. Truax-Traer Coal Co., Elkvillc, 111.
WILLS, DON, Asst. Mine Mgr ._ Peabody Mine, No. 24, Danville, 111.
WILLS, S. J., Div. Supt.

Peabody Coal Co., Public Sen-ice Bldg., Springfield, 111.
WILSON. J. C. Ohio Brass Co., Mansfield, O.
WILSON, J. W., Engineer

McNally-Pittsburg Mfg. Corp., 307 N. Michigan Ave., Chicago, 111.
WILSON, ROBERT S. Consolidated Coal Co. of St. Louis, Staunton, III.
WINN, ISAIAH, Mine Mgr. Valier Coal Co., Valier, 111.
WITTEN, W. E. Wasson Coal Co., Harrisburg, 111.
WOODS, HENRY C, V.-P.

Sahara Coal Co., 59 E. VanBuren St., Chicago, 111.
WOOSI.EY, CLYDE W., Ch. Clerk .. Pyramid Coal Corp., Pinckneyville, 111.
WRIGHT, D. D Central Illinois Public Service Co., Marion, HI.
WRIGHT, JOHN, Supt. Inspection & Del'y. -

Ayer & Lord Tie Co., Carbondale, 111.
YERKES, J. H. Keystone Lubricating Co., 414 N. 4th St., St. Louis, Mo.
YOUNG, A. M Central Illinois Public Service Co., Springfield, 111.
YOUNG, C. C, Div. Engr. Peabody Coal Co., Marion, 111.
YOUNG, L. E., Vice-Pies. Pittsburgh Coal Co., Pittsburgh, Pa.
YOUNG, WILLIAM Peabody Coal Co., 814 E. Ash St., Taylorville, 111.
YOUNG, W. P., G. S. .. Crescent Mining Co., Peoria, 111.

'ZELLER, HARRY, V.-P West Virginia Rail Co., Huntington, W. Va.
ZINKGRAF, J. W., Dist. Mgr. _

Chicago Pneumatic Tool Co., 1931 Washington Ave., St. Louis, Mo.
' Life Members.
t Honomry Members.

When buying, please consult the Advertising Section.



3u ICniiing JKentembrancc

of our good friends and fellow members:

WILLIAM ORTMAN

S. W. FARNHAM

H. C. PERRY

A. J. SAYERS

C. E. KARSTROM

JOSEPH D. ZOOK

EDWARD CAHILL

JOSEPH VIANO

JOHN ROLLO

DAVID I. ROCK

WM. HUTTON

FRED K. CLARK

February 22, 1931

March 12, 1931

April 13, 1931

October 11, 1931

March 24, 1932

May 28, 1932

August 4, 1932

December 12, 1932

February 6, 1933

August 2, 1933

August 18, 1934

October 24, 1934

who left the world better for their

having lived in it



ADVERTISING

SECTION

To Our Members:

Please go over this section very

carefully and take note of our very

good friends, who are helping us to

issue this book. Do not forget them

when you go shopping.



A TRIBUTE

To

A LOYAL FRIEND OF

THE INSTITUTE

FRED K. CLARK
BORN

September -•«, 1887

DIED

October 24. Ifl34

Hulburl Oil and Grease Company
PHILADELPHIA, PA.



HERCULES
EXPLOSIVES

DYNAMITE

IIERCOMITE

GELATIN

GELAMITE

PERMISSIBLE POWDERS

BLASTING POWDER

PELLET POWDER

ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS

ELECTRIC IGNITERS

BLASTING CAPS

SAFETY FUSE

BLASTING MACHINES

HERCULES POWDER COMPANY
INCORfOJWBD

WILMINGTON, DELAWARE

McCormich Bldg. ^nf Railway Exchange Bldg
Chicago, 111. IffS St. Louis. Mo.



In reading these pages we imagine you
first want to see what the Institute has been

doing the past year; second, who are mem

bers supporting the Institute and making
possihle the carrying on of its important

work; and third, who are the advertisers

and what they make.

We are proud of the fact that it has been

our privilege and pleasure to have a part

in the undertakings of the Institute.

May the year 1935 see greater things

accomplished by your organization.

^p

Egyptian Iron Works
Plant and Sales Office

MURPHYSBORO, ILL.

Manufacturers of

IJt'icl Safely Cross, Standard Switch .Materials. Cass Parts,
Mine Cars Complete, Wheels, Push Cars with Light Wheels,
Boiler Castings, Shaker Driving Equipment, Bronze, Brass,
Semi-Steel, (iray Iron and Steel Castings.

IVrite for further information or ask
our representative for details.



Equitable Powder Mfg. Company
Egyptian Powder Company

Hast Alton, Illinois

ALTON BLASTING POWDER—For forty-two years the name
"Alton" on a keg of blasting powder has been a guarantee of
quality of the powder, and an assurance to users of excellent serv
ice. Alton B Blasting Powder is manufactured in all the standard
sizes.

ALTON PELLET POWDER—This form of packing B Blasting
Powder is designed for greater convenience and safety. It is packed
in wooden cases and in paraffin paper cartridges like permissibles,
and has all the conveniences of pernu'ssihles.

ALTON PERMISSIBLES—Recommended when the mining con
ditions do not permit the use of granular or pellet powder. We
will be glad to furnish expert advice on the grade of Alton Per
missibles best adapted to your coal.

"PROTECTO" SPOOL ELECTRIC BLASTING CAPS—
greatly reduces the danger of transporting and handling electric
blasting caps. This new method of packing affords an important
safety feature that every user of explosives should consider. The
packing is also designed to facilitate priming by avoiding the difficul
ties with tangled wires. "Protecto Spool" Electric Blasting Caps
are made in two strengths—No. 6 and No. 8.

ALTON BLASTING SUPPLIES—A complete stock of all blast
ing supplies used with explosives is carried in our magazines. Imme
diate delivery can he made of Blasting Caps, Safety Fuse, Blasting
Machines, etc.

Alton Explosives—made in Illinois



We Manufacture

Steel and Gray Iron
Castings
of all descriptions

Conveyors

Elevators

Cages

Tipple Equipment

Mine Car Wheels and Axles

Steel Mine Car Wheels

Roller Bearing Wheels

Plain Bearing Wheels

Timken Roller Bearing Wheels

DUNCAN
FOUNDRY & MACHINE WORKS, Inc.

Our wheels cast from electric furnace iron have greater
strength, closer grain, and deeper chill.



INSURE LOWEST WIRE ROPE COST

Performance records in endless

number prove that

ROEBLING "BLUE CENTER"

insures safe service at
minimum cost. It is the
finest wire rope money
can buy.

John A. Roebling's
Sons Company

Trenton New Jersey

DOOLEY BROTHERS
Manufacturers of

SUPERIOR MOUNTED ELECTRIC
COAL AND ROCK DRILLS

Peoria, Illinois

Write us for our bulletin No. 5 giving prices
and description of our different type drills.

MINING MACHINE BIT STEEL
MINE SUPPLIES



Mining Equipment
Parts and Supplies

Manufacturers

Trolley Wheels Bronze Castings
Trolley Harps Oilless Bronze
Trolley Splicers Loader Parts
Locomotive Bearings Mining Machine Bearings
Journal Boxes Steel Castings

•

Distributors

American Brake Shoe and Fdy. Co Brake Shoes
American Manganese Steel Co Welding Rod
Chain Belt Co Conveyor Chains
Diamond Chain Mfg. Co Roller Chains
General Electric Co Locomotive Parts

General Cahle Co Super Service Cable
Ilauck Mfg. Co Loco Tire Heaters
Taylor Forge Steel Loco Tires
Rockbestos Corp A. V. C. Cable
S. K. F. Industries Ball Bearings
Automatic Reclosing Circuit Breaker Co.

SERVICE

Evansville Electric &

Manufacturing Co.
600 W. Eichel Ave. Evansville, Ind.

Phone 2-3991



The WEST VIRGINIA

RAIL CO.
Twenty-eight years of Service to the Coal Mining Industry

DEPEND ON IT—

That West Virginia Mine Ties will hold your
track securely in place no matter how often it is
moved and relaid.

See

That

Clip

k2
—\

RAILS — FROGS and SWITCHES

STEEL TIES — REINFORCING BARS

SHAPES

District Sales Agents: B. E. Schonthal & Co., Inc.
59 East Van Buren St., Chicago

Mills ami General Officer__-v .urns aim uenerai umi-e f^^^^

T) HUNTINGTON (J
WEST VIRGINIA



COOL CAPS . . .
Thr fastest Selling Head Protection in Hie Coal Mining Industry . . . Why?
Primarily, because they're the most comfortable caps on the market. Be
sure to sec tin- COOL CAPS wit It the New Flexible Ventilated Forehead
Band before yon buy!

Write for Our New) No. 34 Catalog
PORTABLE LAMP & EQUIPMENT GO.

10") Penn Avenue : Pittsburgh, Pa.
MANUFACTURERS AM) DISTRIBUTORS OF SAFETY EQUIPMENT

B. E. SCHONTHAL & CO., Inc.
39 East Van Burcn Street

Chicago

District Representatives

The Carroll Chain Company
Columbus, Ohio

Makers of those

Dependable Feed Chains
for Undercutters

Preferred for Quality and Service!



WATT Steel Cars are ECONOMICAL

A 140-CU. ft. water level

capacity ear for the

I tah Fuel Co.

A 118-eu. ft. water level

capacity car for the Ivein-

merer Coal Co.

A 133-cu. ft. water level

eapaeily ear for the Inde

pendent Coal and Coke Co.

AND JUST SHIPPED RECENTLY

A 1 ll)-ru. ft. eapaeily car of

most modern design.

LISTEN: One of these cars operates on an outside haul of 3,800
ft. long with 0.65% (only a little over l/. of 1%) grade in favor
of the loads. The motorman starts the trip, pulls down the trolley
pole, and the trip then pushes the locomotive down to the dump.

Watt Trucks With Anti-Friction Bearings—Of Course

WATT CAR & WHEEL CO.
Barnesville, Ohio

Chicago Agents: B. E. Schonthal & Co., 59 E. Van Bttren St.

10
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COALMASTER

Our objective is to place your mine on a more

economical drilling basis and to obtain for you more

satisfied drillers.

To accomplish this end most effectively, we

make the largest line of drill bit equipment available.

These are but two of the reasons why more

Illinois and Indiana mines use Coalmaster Drill Bit

equipment than any other make.

Central Mine Equipment Company
The Drill Bit People"

SAINT LOUIS

12
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ONE-PIECE. CLOSED-
END WHEEL DESIGN

ELIMINATES SEPA

RATE END CAP

BEARING ADJUST

MENT AND LUBRI
CANT ARE NOT

DISTURBED WHEN

WHEEL IS REMOVED

DOUBLE BEARING CUP APPLlEO
WITH SLHJB^G RT ELIMINATES
PRESSING-IN AND SIMPLIHES
ASSEMBLY AND DISASSEMBLY

INNER CLOSURE BOLTED
TO WHEEL HOLDS
DOUBLE BEARING CUP
IN PLACE IN WHEEL HUB

WHEEL HUB 80RED OUT IN
ONE OPERATION, ASSURING
POSITIVE BEARING ALIGNMENT

The Dominant Mine Car Bearing
Approved and used by 1,000 mine operators. Saves hauling time.
Cuts operating and maintenance costs. Lengthens car life. Illus
tration shows the revolutionary new Timken mounting—the result
of more than 10 years experience in the mine car field. There is
no substitute for the exclusive combination of Timken tapered
construction, Timken positively aligned rolls and Timken alloy
steel in mine cars. It pays to specify Timken-equipped.

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO

item: |0?lKi Roller LP
18



They are Ready to Ship

NOW!

Brownbilt SAFETOE SHOES
are carried in stock in 18 patterns—styles and types to meet

the needs of workers, foremen and superintendents.

As dearly illustrated above Brown-bilt SAFETOE shoes are con
structed over specially designed lasts to provide comfort for the
wearer. There is ample "toe clearance" at the top and sides.

The Rust-proofed tempered, steel cap withstood average compres
sion of 5,054 load pounds in laboratory test.

Write for illustrations, descriptions and priees. Special
SAFETOE representative will call on request

BrownShoe Company
MANUFACTURERS

SAFKTOK DIVISION

ST. I .OFIS, MO.

M



B. K. LEACH, Pres.

JOHN FUHRER, Sec.-Treas.

T. B. CLEMENT, Vice.-Pres.

<%>

EGYPTIAN

TIE & TIMBER

COMPANY

1803-07 Railway Exchange Bldg.

St. Louis, Mo.

d^y

Mine Timbers, Cross Ties, Lumber and Piling

15



THE MSA COMFO RESPIRATOR
(Kit!. C. S. Patent Office)

. . . like breathing through a handkerchief,
yet sure protection against microscopically
fine dust... and less than 5 ounces in weight

Here's a REAL dust respirator, developed by experts on
dust hazards. The MSA Comfo Respirator, officially approved
by the l". S. Bureau of Alines, combines these outstanding
features: exceptionally low breathing resistance . . . high
protective efficiency . . . lightweight comfort . . . easy, snug-
lilting adjustment . . . absolute non-interference with goggles
or oilier headgear . . . low first cost . . . the longest service
life per illier . . . the lowest niter replacement cost-

Miners CAN and DO wear Comfos all day long without
discomfort. Investigate these proved dust respirators,—write
for the AISA Comfo Respirator Bulletin, No. (It-I.

Mine Safety Appliances Company

Braddoeb, Thomas A Meade
Sts„ Pittsburgh, Pa.

District representatives in the
principal cities.

M. S. A. Products include Breathing Apparatus . . . Inhalatnrs . . . Masks
of all types . . . Gas Indicators . . . Gas Detectors . . . ,M. S. A. Safety (Jog
gles ... M. S. A. Protective Hats and Caps• •. Edison Electric Cap Lamps...
Safety Clothing . . • First Aid Equipment . . . Submarine Escape Apparatus
. . . Descriptive Rulletins sent on request.

10



Coal Mining Screens
Perforated Metals

We manufacture Coal Mining Screens of every type—flat—

flanged end—cylindrical or special shape. Any size or style
screen in whatever thickness of metal you desire. Per

forated with the exact size and style of holes you require.

We are supplying Coal Screens to many leading coal mines
—made to their exact requirements and specifications.

Write for Quotations

CHICAGO PERFORATING CO.
2445 W. 24th PI.. Chicago, III.

MT. VERNON CAR MFG. CO.
Mt. Vernon, Illinois

Manufacturers of

Mining Cars Mining Car Trucks

Mining Car Wheels Mining Car Axles

Shaker Screens

We also specialise in repairing
mine car equipment.

17



'"TTMIE Koppers-Rheolaveur Washery re

cently installed at the Fidelity Mine of

the United Electric Coal Companies near

Duquoin, Illinois, is now efficiently wash

ing 600 tons of 3 in. x 0 in. coal per hour.

Carpenter Mechanical Dryers are drying

minus 5-16 in. coal. Premium coal in all

nut and screenings sizes is produced for

domestic and steam uses. This new plant

was designed to fully utilize the existing

tipple and other present equipment at the

Fidelity Mine, —a typical example of

Rheolaveur adaptability and Koppers-

Rheo experience.

^

Koppers-Rheolaveur Company
Pittsburgh, Pa.

McCormick Bldg., Chicago, 111.

IS



Two views of new Koppers-Itheo Washery. Fidelity

.Mine of The I'nited Electric Coal Cninpanies.

— -\ M I ,"•••.,111.

ml
PTSB^H EH. j^H *VwHn ^^%*^ktJIB
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Breaking Down the Coal

SULLIVAN (Non-explosive) AIRDOX
A cartridge placed in the usual drill hole is charged with com
pressed air, which when released pushes the coal forward in
stead of shattering it. Safe, perfectly controlled action. Pro
duces premium lump coal.

A test has shown 28.6% lump by air shooting compared with
11.55% by explosive—with a big reduction in 2-inch screenings.

The Sullivan WK-44 (4 stage compression) self-propelled mine
car does the charging. The cartridge may be used repeatedly.
Does not alter present mining set-up. Fewer working places,
less timbering and a safer mine.

SULLIVAN
MACHINERY COMPANY

843 Wrigley Bldg. Chicago, 111.

20



fur all shapes, sizes and qualities of
STEEL and fur the latest and most com

plete stocks of MINE SUPPLIES—

call SLIGO in ST. LOUIS
13(11 N. Sixth St. Central 3030

• all inquiries and

orders are ban-

0 BABCOCK and WILCOX Boiler

tubes.

0 AMES Shovels.

0 NICHOLSON Files.

0 BLACK and DECKER electric tools.

0 UNA arc welders.

0 REGO RODS and REGO equip
ment.

0 LENOX hacksaw blades.

0 MORSE drills and reamers.

# NORTON grinding wheels.

0 YALE hoists and trolleys.

0 REPUBLIC pipe.

0 WILLIAMS wrenches.

0 and, of course, BOLTS, capscrews,
nuts, washers, nails, spikes.

0 INDUSTRIAL paints, brushes, hose,

died with the belting.
utmost speed

and carefulness 0 Automotive supplies.

21



TIREX CABLES

Assure an Unfailing Supply of Power for
All Types of Portable Electric Equipment

SIMPLEX WIRE & CABLE CO.
Manufacturers

1'J SIDNEY ST.. CAMBRIDGE, MASS.

Branch Sales Offices

CHICAGO. 564 \V. Monroe St SAN FRANCISCO, :S!H> Fourth Si.
MOW YORK, 120 Lexington Ave. CLEVELAND, 2019 Union Trust BIdg.

PHILADELPHIA, 1227 Fidelity Philadelphia Trust Bidg.

Phone Canal 5564

PAC LUBRICATING & SERVICE CO.
Quality Lubricants

1500 S. Western Avenue

CHICAGO. ILL.

PETER A. CASSADV, General Manager

We have QUALITY LUBRICANTS in all densities from
a light fluid to a solid for lubrication of:

Mine Car Wheels Gears
Mining Machinery Generators
Joy Loaders Motors
Air compressors Dynamos, etc.

All our products are covered by a guarantee which assures (heir purity
and high lubricating qualities.

LET US SERVE YOU



GREETINGS

to the

ILLINOIS MINING INSTITUTE

The Davies Supply
Company

NATIONAL STEEL

PIPE
BYERS WROT IRON

Fittings — Valves

Plumbing and Heating Materials

6601-6633 Grand Avenue Chicago, Illinois

23
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with this TOUGH, LONG-LIFE CABLE
"V7"OU can count on G-E mining

cable to cut costs. It is the ideal

cable for gathering-reel locomotives,
mining machinery, and electric
shovels. Try it out; we know it will
show worth-while savings.

The Reason

The all-rubber jacket on G-E mining
cable is tellurium-compounded, which
makes it touch — touch as the tread

of an automobile tire. Certain types
have passed the drastic tests of the
U. S. Bureau of Mines and endured

such punishment as being run over
10 times by a 10-ton locomotive.

Cuts Costs

^ ou can see how this cable can keep
down your maintenance costs— by
reducing replacements, preventing
shutdown of power supply, shorten
ing tie-up periods, and giving added
protection to life and equipment.

All Types and Sixes

Tellurium-compound cable is avail

able in the following types: single-
conductor, two-conductor flat, two-

conductor concentric, two-, three-,
and four-conductor round, for volt
ages up to l l,ooo.

Braided types ol G-E mining cable
can also be furnished for 600-volt

service. Ask about the new G-E

loom-sheath-Glyptal cable, which
has a life about 30 per cent longer
than ordinary braided cable.

Electric Equipment of all Kinds

In addition to insulated cable of all

types and sizes, General Electric
manufactures mining locomotives
and parts, motors and control, arc
welders, circuit breakers, and many
other types of electric equipment for
mines. For complete information,
address the nearest G-E sales office,
or General Electric, Schenectady,
New York. „„.„

GENERAL (W) ELECTRIC
Film" NO- 1200

24



COMMERCIAL TESTING
& ENGINEERING CO.

Charleston
W.Va.

r.« Gat*

i.lrCil H.HI.C'1 ll—|«i' FM

CHICAGO
360 N. Michigan Blvd.

Power
Plant

Design
Operation
Efficiency

PLANT
SURUEYS

for
Recondi
tioning

and
Greater

Efficiency

Toledo
Ohio

Dependability, plus Faster Hoisting
IS THE ANSWER TO SHORTER HOURS

The Olson Automatic Self-Dumping Cage
in the new OG-7 Type is absolutely posi
tive in action and is the fastest cage unit
ever built.

It will be real economy to make up for
the shorter work week with faster, safer
cages. Keep step with 1935 production
demands with new Olson Gages.

EAGLE IRON WORKS
DES MOINES, IOWA



LEADS TO SAVINGS

WESTINGHOl'SE «P T (11; (i II - II A R I)

GEARS AM) PINIONS wear four times as

long as ordinary untreated years and stand
three times the load or impact.

WESTINGHOUSE FLEXARC
WELDERS have saved mine
shops thousands of dollars
yearly in maintenance work.
Simple to operate. Easy to
move about. Wcldomatic (au
tomatic) equipment for build
ing up locomotive wheels will
save you plenty, too!

\V E S T I N (i II O V S E "UNITARY
POWER" (i E A It M 0 T O It S save
space, installation time and power
costs. Important: Itoth motor and
years are designed and rated as a
SINGLE I'N'IT, liuilt by ONE manu
facturer.

RENEWAL PARTS AND SERVICE. West-
inghouse Service Shops and complete stocks
of Idyll quality carbon brushes, motor coils,
bearings, insulating materials and line ma
terials are located nearby. I'se the phone for
quick deliveries!

Westinghouse
Westinyhouse Electric & .Manufaeturiny Company

•^(i N. Wacker Drive, Chicago, III.

26



PERFORATED SCREENS

for

HAMMER MILLS

PULVERIZER MILLS

STONE CRUSHERS

STONE QUARRIES

COAL MINES, ETC.

INQUIRIES WILL RECEIVE PROMPT ATTENTION

For Price — Service — Quality

Write or I'hone

Standard Stamping &
Perforating Co.

3131 West 49th Place

Hemlock 8400-1



National Electric

Coil Company
.1. \V. OVERSTREET, General Manager

COLUMBUS, OHIO

Telephone University 4144

BLUEFIELD, WEST VIRGINIA

Telephone 1000

*

Manufacturers of

Electrical Coils

*

YOUR INQUIRIES INVITED

28



Mine Duty Electrical Equipment

Bui. 95S0 Explosion-
proof Across-thc-linc
A. C. Starter.

Mine Duly I). t'. Across
thc-line Autoni.vlic Starter.

Bui. 9SS6 Starter in
Dust-tight, \V cather-
proof Enclosure.

C-H Mine iiitiy Apparatus Includes a complete line <tf
starters for A. C. anil I>. C applications in standard, ilnsl-
tight, and explosion-proof enclosures. The "Aline Duly"
Starter shown above incorporates many features whirh
make it particularly applicable to mine service.

C-H K x pi OSi 0 it-proof
Safety Switch for Class
I. Group D locations.

C-H Type "W" .Map
nelic Separator Pulley
with many new design
features.

t'-ll Safety Switches include a type and size to meet every
requirement—they are made in standard dust-tight weather
proof, anil explosion-proof enclosures. C-H Magnetic
Separator Pulleys prevent damage to costly crushing, grind
ing, and stomping machinery.

C-lt Type "M" Electric
Brake.

(II Electric Space Heater.

Other C-H Mine Duty Apparatus
Float Switches, Pressure Switches, Battery
Charging Equipment, Automatic Sub-station
Controllers, Automatic Hoist Controllers.

Cutler-Hammer

2!)
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ALL FOR ONE
ONE FOR ALL

AMERICAN' STEEL & WIRE COM
l'AXV: Tiger Brand Wire Rope, Elec
irical Wires and Cables, Amcrclad All
Rubber Cables, Tiger-Weld Rail Bom
Aerial Tramways. Tiger Wire Ro[
Clips. Wire Rope Fittings.

The stirring cry of
(he three iniislieteers

—"All for one and

one for all"—might
well be applied to the.
service rendered to

the mining industry
by the American
Steel & Wire Com

pany. All of the prod
ucts listed below
have been designed
lo best meet Ihe va
ried and strict serv

ice requirements of
tiie industry — while
this one dependable
source of s n p p I y
assures proved and
unvarying quality for
all.

American Steel &Wire Company
208 S. LaSalle St., Chicago

^^/eS^^cS^'@(^^3^^S^?^f
::o



Every Mining Operator
will find it worth while to investigate

the merits of

P-G Steel Grid Resistors
For Locomotives and Mining Machinery

P-G Automatic Transfer Switches
For Locomotives

P-G Mine Duty Self-Starters
For D. C. Fan and Pump Motors

Write today! Tell us your problem! We will be glad to send you descrip
tive literature, ami tell you about our free trial offor. No obligation
whatever.

The Post - Glover
Electric Company

221 West Third Street

Cincinnati, Ohio

Representative
C. W. Munro, 8008 South Michigan Ave.

Chicago, III.

This picture illustrates not
only the P-G Transfer Switch
and the P-G Grid Resistor,
but the satisfaction of work

well done that comes to the

operator. He appreciates
equipment that will "carry on"
—and that means profitable
operation for you.

Dislrihutor of Universal
Cast-Iron Pipe and Fittings

31



Try This
Special Mining
Machine Rope
You've used standard construction Yellow Strand
and other B cS: B Ropes on mine hoists and in
clines.

NOW, try "Flex-Set" Preformed Special Mining
Machine Rope. The same high quality wire, but
—the rope is limbered up by preforming. It
bandies more easily, is installed and broken in
more quickly and safely. Less subject to fatigue,
less apt to kink.

This company makes standard construction and
"Flex-Set" Preformed Ropes in all grades for
mining equipment of all types. Let us "prescribe"
the rope best suited to your equipment.

BRODERIGK & BASCOM ROPE CO.
St. Louis

Factories: St. Louis anil Seal tie
Branches: New York — Seattle — Portland — Houston

B&B
32
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roi^eft,

PERFORMANCE/
The Marion Type 5560 with its splendid record of
achievement in the Illinois Coal Fields is convincing
evidence of Marion's knowledge of coal stripping re
quirements. This large stripping shovel has a dipper
capacity of 20 cubic yards.

In addition, Marion builds—
Type 5320 8 to 12 cu. yd.
Type 5480 12 to 16 cu. yd.

—exclusively for coal stripping service.

the MARION
STEAM SHOVEL COMPANY

33



High Capacity—More Lump
Coal

JEFFREY
COAL MINK
EQUIPMENT

•

Locomotives, Coal
Cutters, Drills, Con
veyors and Loaders,
Fans, Tipple Machin
ery, P r e p a r a t i o n
Equipment.

with the

JEFFREY 44-D LOADER
Tim Jeffrey 44-D is a Track-typo Coal Loader with a
capacity of two Ions per minute. Loads in eoal witll mini
mum height IK in. above rail. Consists of a gathering
conveyor and a discharge conveyor. The latter can be
swung -15 degrees each side of center line—permits load
ing on a curve in room necks or eross cuts with boom
always over ear. Also hinged and supported on springs
to allow vertical movement.

The Jeffrey 44-D Loader is easily maneuvered in both
tramming and loading. Has centralized control—two 15
II. I'. motors. Maintenance and power costs are low, and
breakage of eoal a minimum.

Comp'ele details on request. Write today.

The Jeffrey Manufacturing Co.
953-99 North Fourth Street. Columbus, Ohio

Chicago
New York
Pliil.iilclphi.-r

BRANCH OFFICES:
Pittsburgh
Scranton. Pa.
Huntington, \V. Va.

Birmingham
Denver
Sail Lake Cily

JefVrey Manufacturing Company, Ltd., of Canada
Head Office and Works: Montreal

liramh Offices: Toronto — Calgary — Vancouver

REY
GOAL MINE EQUIPMENT
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PRINTERS for the
COAL INDUSTRY
We invite you to submit samples of any form you
now use or any you have in mind for quotations.
It is part of our service to furnish quotations and
make suggestions that will permit us to handle your
requirements in the most economical manner.

c*5«e>t>

STOCK ITEMS:

Tonnage Bulletins Carbon Papers
Adding Machine Paper Typewriter Papers
Typewriter Ribbons Index Cards

SOBOt

Patentees and Manufacturers of

DALY'S IMPROVED COMBINATION

MINERS' CHECKS

"The Check You Will Eventually Use"
Why Not Now?

SOM&t

DALY TICKET CO.
Collinsville, Illinois
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The Isco

Safety Toe is

ANCHORED in

J.HE safety steel box toes in Hy-
Test Safety Shoes are not merely laid in be
tween the cap and the vamp, but anchored
in. This feature alone greatly increases the
safety efficiency of Hy-Test Safety Shoes and
is another reason for their popularity with
an increasingly large number of industrial
organizations. There's a Hy-Test Safety
Shoe for every safety job. Safe and comfort
able, Hy-Tests are easy to sell.

Without obligation toyou, we will
gladly send ourfree booklet, "The
Whole Story About SafetyShoes."

HY-TEST
Safety Shoe Division

INTERNATIONAL SHOE CO.
ST. LOUIS

36



/^* PROFIT MAKING
\X) EQUIPMENT

JL for the

MODERN COAL MINE
"LITTLE GIANT" COAL DRILLS, mounted, unmounted

(Electric, Pneumatic).

"LITTLE GIANT" PERMISSIBLE ELECTRIC COAL
DRILLS, mounted, unmounted.

MINE CAR COMPRESSORS, Electric Motor Driven.

SINKER DRILLS.

AUGER DRILLS.

ELECTRIC AND PNEUMATIC DRILLS for Car Re
pair and Maintenance Work.

THE NEWEST "LITTLE GIANT"
PERMISSIBLE GOAL DRILLS

These new permissible
drills are vitally impor
tant to every gaseous or

dust-laden mine. Safety,
fast drilling, speed, light
weight and accessibility
are some of the major
factors that mean Econ

omy and Low Produc

tion costs.

IVrite for 16-page catalog
S. P. 1865.

Chicago Pneumatic Tool Company
(i Bast lllh SI., New York 3655 Iron SI. Chicago
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Modernize Your Undercutting
With GOODMAN

Mounted Bottom Cutters

Mounted Bottom Cutter

Three large producing companies in Illinois are using
between 40 and 50 of these cutters and they are making
tonnage and low upkeep records.

More Places Cut — In Less Time

With Less Labor — And

Greater Safety

Standard — Low Vein

Cuts a Smooth Bottom

Self-Propelled — Self-Contained
8 Inches Below Rail Tops to V/z Inches above

Cuts in either direction with Gear Controlled Feed

Complete Details and Specifications in Book M-292.
Yours Upon Requestl

MANUFACTURING
COMPANY

HALSTEO ST. at AST?-
CHICAGO ILL.

Locomotives "Loaders - Coal Cutters
PITTSBURGH-WILKES-BARRE-HUNTINGTON-BIRMINGHAM-ST LOUIS-DENVER-LOS ANGELK

38



Almost one HALF CENTURY of progress

in Mine Ventilation

Fans and Blowers for All Purposes

ROBINSON
Ventilating Company

Zelienople, Pa.

Special Representatives

Goodman Manufacturing Company
Chicago, Illinois

89



KW
SERVICE

With the KW BATTERY

CO., service is more impor
tant than sales. Users must

get good results from KW
batteries for they have the
unqualified privilege of ex
changing for new batteries
whenever in their opinion
performance is no longer
100 per cent.

Obviously we can prosper
only by making KW bat
teries so good that these ex
changes are many months
apart. The financial
strength of the KW Com
pany and the extensive use
of KW service by large op
erators both are conclusive

evidence of KW service.

•

KW Battery Co., Inc.
Chicago, New York, Pittsburgh

•10



50,000,000 TONS

Link-BellSimon-Canes Hashing systemhandlingall coal from 4" 10 A", al Midland ElectricCorp.,
Earmington, III. Twin units, each having a capacity of 200 Ions per hour.

... of clean coal, is the annual com

bined rated capacity of the 304

Link-Belt Simon-Carves washing
units which have been sold for world

wide service. (Thisisbased on a com

bined hourly capacity of 20,532

tons, 48 hours per week.) A great
many of these are repeat orders.

These many installations, clean
ing all varieties and characteristics

of coals, have fully demonstrated

the efficacyof the Link-Belt Simon-
Carves system. They have proved

that it is low in capital outlay, de

preciation and power consumption;
requires minimum supervision, re

pairs and renewals, and that it sci

entifically cleans coal thoroughly

and completly, with a minimum

loss of yield.

LINK-BELT PRODUCTS INCLUDE: Complete Coal Tipple Equipment • Link-Bell Simon-Carves
Washetics • Dry Cleaning Equipment • Dust Extraction Equipment • Elevators and Conveyors of all
Types • Screens I Vibrating, Shaking, Revolving, etc.I - Picking Tables • Loading Booms • Eeeders
Crushers • Car Dumpers - Chains (Malleable Iron, Piomal or Steel) • Shovels-Cranes-Draglines
Silverslrcak Silent Chain Drives • Silverlink Roller Chain Drives • Speed Reducers • Motorized
Reducers • Variable Speed Transmission (P. I. V. Clear and V.R.D. types) • Complete line of Acces

sories. Send for catalog.

LINK-BELT COMPANY s,„

CHICAGO. 300 W. Pershino Rood

ST. IOUIS. 3638 Olive SI.

INDIANAPOUS, 220 So. Belmont Ave.

Offices in Principal Cities

LINK-BELT
TIPPLE AND CLEANING EQUIPMENT

•u



AMERICAN COAL CLEANING CORPORATION

Welch, W. Va.

AMERICAN

Pneumatic Process for Cleaning Coal

Without Adding Moisture

Originators of the Dry Coal Cleaning System,

(under Sutton, Steele & Steele, Inc., patents) in

cluding Dedusting and Dust Collection in the same

operating process. Eliminates the dust nuisance.

Insures a uniform moisture and ash content in any

coal.

STRATIFYING RIFFLEKIT TLt 1

MIDDLINGS RETURN
CHUTE-

ItVES VARIABLE

'.REED DRIVE

"0 CONTROL ^B^L ' I
«•* ECCENTRICS ft DRIVE SHAFT bearings EOUippco

•^^^•Mi WITH S.K F. BALL BEA

FEED END

TVRC /". Li/I "II. AMERICAN
IMATIC SEPARATOR

BANKING BAR

^CLEANING RIFFLES

MIDDLINGS RETURN

CHUTE

DECK ECCCI. T

-. —_ BEARINGS LU8R.SATED AT TftC
WEEK INTERVALS. ALL OTHER BEARINGS FlTTf.fl
WITH OIL-LESS BUSHINGS ft HECUIRC HO

American Coal CLEANING CORPORA
WELCH. W.VA.

"The Original Ua-sie Process for Cleaning Coal Without Adding Moisture"
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»cru3C

MIDDLINGS

CHUTE

I -FLAKE RFru3C SLOTS

ADJUSTABLE MIDDLING PLATE

PLAN VIEW
type v, site rh, american fneumayic separator

American Coal Cleaning Corpora
w» i r« w i/a

^-CLEANING RIFFLES

The AMERICAN Pneumatic Process, of which
we are the originators, is only 14 years old. Its
growth and development has been rapid. Instal
lations arc to be found in every important coal
producing State of the Union and in every coal
producing country of the world, excepting China.
Japan and New Zealand. The total installed capac
ity is 40.000,000 tons annually.

Coal producers of importance using this system
have not only maintained, but actually increased
their coal sales and realization, since the installation
of the AMERICAN Pneumatic Coal Cleaning
Process, which has revolutionized the Art of
Mechanical Coal Cleaning.

REEVES
VARIABLE SPEED

DRIVE

The Original ltasie Process fur Cleaning Coal Without Adding Moisture"

•13



The advantages derived from cleaning coal with
the AMERICAN Pneumatic Process are:

FIRST: Reducing the asli to a uniform and desired percentage.

SECOND: A lowered sulphur and increased fusion temperature.

THIRD: Increased B.T.U. heat value.

FOURTH : Reduction of moisture in the cleaned product to any
desired content.

FIFTH : Increased range in the prepared sizes for both domestic
and commercial uses.

SIXTH : Where impurities are embedded in the coal, such as
most Illinois Coals, it can be pulverized, crushed or
disintegrated to a size range 1/8" to 0" and success
fully dry cleaned, and then made into metallurgical
and domestic coke.

SEVENTH: Dedusting of the coal up to 1/16" size during the
cleaning operation without additional equipment or
cost.

EIGHTH: One hundred per cent dust collection. The dust col
lected is separated into two sizes.

NINTH: Low investment and operating costs that return a
profit.

I EN I H : Flexibility in control of ash content in cleaned coal
governed by percentage of coal returned for retreat-
ment with anti-gravity return chutes without inter
rupting the operation of the plant.

Our system is automatic in operation, and adjustments can be made
instantly. Can be operated 24 hours per day. Design and construc
tion based on sound engineering principles and more than 30 years
coal betterment experience. We are prepared to make and furnish
complete laboratory tests on any coal, design and erect the structure
arid make complete installation or adapt the system to existing facil
ities, and furnish you efficient cleaning at a less cost per ton than any
now known method.

Dedusting. Dust Collection and Drying coal are inseparable steps
in the Dry Cleaning Process.

"The Original ISasie Process for (leaning Coal Without Adding Moisture"
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Our latest installation showing AMERICAN Pnouinatic Separator al
Crerar Cllncli Coal ('«. No. 11 Mine, DuQuoin, Illinois.

Competent Engineering and Laboratory advice will

be furnished. Submit us your problems and we

will assist you in their solution.

Separators erected and assembled in our shops at

Kingsport, Tennessee. Laboratory, Engineering and

General offices, Welch, West Virginia.

Your Inquiries Solicited

AMERICAN

COAL CLEANING CORPORATION

Welch, W. Va.

'The Original Basic Process for Cleaning Coal Wiihuui Adding .Moisture"

•15



STANDARDIZE

Deep Well Turbine

This type of pump is be
coming increasingly popular
for mine dewatcring,

on

D E M I N G
Whether it is a scries of small gathering
pumps, a large centrifugal or any size or type
between—you can lie sure Deming has the
equipment to III the job.

Today, Drilling oll'crs so complete a line of
pump, thai many mine owners are stand
ardizing on this equipment—dealing with one
competent organization which can (ill every
pump requirement. And, at the same time
these users are getting the most for every
dollar invested in pumps.

Standardize on Iteming and yon can rest
assured that efficiency and economy will lie
reflected in your pumping operations.

Write today for complete information.

Distributors

GRINNELL COMPANY

4425 So. Western Ave., Chicago, III.

THE DEMING COMPANY
Est. 1880 Salem. Ohio

"Oil-Bite" Double Acting Gathering Pump
Can lie furnished with all chrome water end for use

in handling especially bad water.
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$o%- 50%
GREATER RESERVE CAPACITY

with TYSON (jaqeless
TAPERED ROLLER BEARINGS

• Rapidly growing numbers of Mine Cars are equipped with TYSON

Cageless Tapered Roller Bearings, for all tests prove their greater
capacity means but one thing to the operator —a lower cost per
ton of coal mined. From 3 to 9 more tapered rolls per bearing
permits TYSON to build into every bearing 30?o to 50% greater

reserve capacity. TYSON bearings are interchangeable, size for
size, with other tapered roller bearings. Data sheets giving
TYSON bearing recommendations for different capacity cars and
recommended designs for mountings will be sent on request.

TYSON ROLLER BEARING CORPORATION, Mossillon, Ohio
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JOY addsanother important page toCoal Mining

history with the Joy 10-BU Loader. This heavy

duty, rugged loaderoffers new "highs" in tonnage

loaded and new "lows" in cost of production.

Guaranteed capacity four tons per minute. Joy

servicenowincludes a complete program cutting,

loading and conveying. Consult Joy Engineers

for the answer to your mechanization problems.

The JOY Mamfaduriig Companij
<18



SPECIFY

"U-W" Brattice Cloth
Satisfied customers are the best testimonials as to
our service and quality. Ask them about it!

Discriminating mine superintendents and buyers
have specified "U-W" Quality products since 1871.
Let us serve vou.

Other "U-W" Quality Products

WIRE ROPE

MANILA ROPE

TACKLE BLOCKS

TURNBUCKLES

WIRE ROPE FITTINGS

CONNECTING LINKS

Let us quote you prices

ESTABLISHED IX7I

Main OlVice and Factory: Cleveland, O.

SALES AND SERVICE BRANCHES:

Buffalo Chicago New York Pittsburgh
182 Ohio St. 737 \V. Jackson Blvd. ll-t Broad St. 241 Oliver llldg.

•l!l



The Wire Rope

of SERVICE—
THE WIRE ROPE WITH

Juvtinncd Lubucaiion

ADC MARK RCOISTf RID

MONARCH WHYTESTRAND

is the Wire Rope of Service. It is

the Rope with the Internal Lubri

cation. Gives outstanding service

in Strip Mining—low Cost with

maximum safety on Shaft Hoists.

Use this Better Wire Rope PREFORMED
where the very best in Wire Rope is wanted.

MONARCH MINE CAR IIITCIIINGS

For either horizontal

or vertical drawbar

CARRIED IN STUCK IN CHICAGO

MACWHYTE COMPANY
MAIN OFFICE AND FACTORY, KENOSHA, WISCONSIN

507 S. CLINTON ST. CHICAGO, ILL.

Refer to Keystone Coal Mining Catalogs lor complete information on
Mncivhyte Wire Hope for Mining.
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Wherever the odds favor

breakdowns or lubrication

problems are difficult, call in

the Standard engineer. He

cuts Costs.

a Recent Monograph on Uie
ricaUon ol Crushers Prepared by
Engineering Staff <>f The Stand-
Oil Company:

"The principal interference with
good lubrication comes from the
largo quantity of dust and dirt that
usually attends crushing operations."

• , •

"The best means of lubrication
for the gyratory type of crusher is
the continuous circulating system . ..
A relatively heavy bodied oil of good
quality to permit continuous use
over long periods is required . . ."

"The particular choice of ixaly will
depend on the particular malic and
model of crusher involved and the

season of the year, when1 low tem
peratures are encountered."

"In cold weather it is a good plan
to start up with no load, letting the
oil warm up to procure good circula
tion before imposing heavy loads on
the bearings and gears."

For practical Monoaraphs on your Lubrication Problems write to the

STANDARD OIL COMPANY
910 S. MICHIGAN AVE. CHICAGO, H.I..
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Robertson Protected Metal

RPM is a corrugated roofing and siding sheet
completelyand permanently encased in a system
of patented corrosion-proof coverings applied
at the factory. These coverings become part of
the sheet itself and render it immune to corros
ive agencies.

Robertson Protected Mela

Cutaway view showing protective layers which cover the steel
and prevent corrosion: (1) asphalt; (2) asphalt-impregnated

asbestos felt; (3) heavy waterproofing envelope. Lower
sheet illustrates manner in which edges are protected.

RPM is being used successfully in the coal and by-product coke
industries for:

llcruol and Scrubber
_HuddinKS

Sintering Buildings
Agitator Buildings
Quenching Stations
Ammonia Plants
Gas Scrubbers

RPM is prorecred by U. S. Parent No. 1,277,755.
Sept. 3, 19 IK; and by olher U. S. and foreign patents

ILSROBERTSONgS
WORLD WIDE BUILDING SERVICE

Tipples
Breakers
Conveyors

Hoist-houses
Scale-houses
Head-frames

Power-houses
Washers
Pump-houses
Sheds

Coke-screening
plants

Salt Storage
Buildings

GENERAL OFriCES-CRANT BUILDING

PITTSBURGH, PA..US.A.



Convert Ordinary Coal
into Premium Fuel

with the

McNALLY-NORTON
WASHER

Uniformly clean coal — no
matter how much the im

purities vary in the raw coal
—that is the achievement of

the McNally-Norton Pat
ented Automatic Washer.

Hand picked coal cannot
compare in sales value with
washed fuel. McNally-Nor
ton Washed Fuel appeals
to all dealers and users—

it is premium fuel!

Tim constantly increasing number of McNally-Norton plants in the

United Stales is the best testimony of the success of the McNally-

Norton System. McNally-Pittsburg engineers will gladly submit, with

out obligation, answers to any questions regarding estimates of cost

and expected results of the McNally-Norton Coal Washer at your

mines. These figures are hacked by results over a period of years in

America and England. Every progressive mine operator should have on

file the McNally-Pittsburg Data Hook on coal cleaning by the McNally-

Norton Automatic System. Write for your copy today.

Tlic MoNally-l'illsburg Line—Automatic Coal Washers. Screens. Crush

ers and Breakers, Picking Tables and Loading Booms. Elevators and
Conveyors. Rotary Car Dumps. Complete facilities tor designing, manu

facturing, and erecting complete coal tipples. Send for McNally-Pitts

burg quotations on any equipment for handling and preparing coal.

nyvfaiiq-Piftitani
DESIGNERS MANUFACTURERS ERECTORS «P OF COMPLETE COAL TIPPLES AND •*

WW...
r.oiti'.

307 N. Michljen Ave., Chiceso,
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H \ np» Fire Resisting
r\ D V/ Brattice Cloths
Manufactured from high grade Jute Canvas

and Cotton Duck
SUPPLIED IN SIX GRADES

"ABC" Special Donlile Warp Tarpaulin—Extra Heavy—Constructed of
tightly twisted JUTE yarns, high in tensile strength. Reduces air-leakage
to a minimum, especially when used as "Hies."
"ABC" No. I quality. This medium priced jute brattice is very popular
with the trade. Very closely woven, durable and economical.
"ABC" No. if ipiality. This grade is uniformly and closely woven and has
proven very economical and practical. Slightly lighter in weight than
"ABC" No. I ipiality.
"ABC" No. 7 ipiality Cotton Duck. This excellent brattice is well con-
strueted and will average about 1.7 ounces in weight. It is without
porosity ami tin absolute reflector of air currents.
"ABC" No. 27. This quality is the same as our "ABC" No. 7, but averages
two (2) ounces heavier in weight. It is AIR-TIGHT.
•ABC" No. 17. This grade of fire-proofed Cotton Duck is made on an
extra heavy duck base. Recommended for use on main haulage roads.
Our special treatment adds to its tensile strength. It is air-tight and
will withstand a lot of hard abuse.

We arc also exclusive manufacturers of "MINE-VENT" Flexible Ventilation Tubing
and patented Demountable Couplings for Auxiliary Ventilation. Latest and first im
provement m many years.

AMERICAN BRATTICE CLOTH COMPANY
WARSAW, INDIANA

Agencies: Sail Lake City, Denver, Chicago, Birmingham, Huntington, Pittsburgh,
\\ likes Harrc. Seattle, Eagle Pass and other mining centers.
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RYERSON STEEL AND TOOLS
for the Coal Mining industry

When the mines need steel for maintenance or new construction, quick
service is essential. Whether it is a large quantity or only a bar, a sheet
Or B lew holts, your order to Kyerson is shipped immediately. No waiting
—no delay. Kyerson service also includes portable electric tools, jacks, hack
saws, pipe threaders and other metal working tools.

BcJmi and Heavy
Structural j

An unusual!/ large stock of the
heavierstructural sections ^eluding
special vde flange structural
ihjpei

__j Channels, Ansles, Tees
and Zeei

A complete range of both ll've-
twrjt a-d bar liter in all twdvri

sections, alio gilvanned angles,
iHip and ear channels, els.

Raid, Splices. Spiltes,
Bolti, Etc

^Urdird new n '.% with all access-
del—spliees, sp'tes, Hack bolts.
<ie —are in stock for Immediate
jhlpr-ent..

"•«.-'

Plates

Steel pines UM. and sheared
MS carbon plates, Firebo« steel,
CODoer bear.ng,Ar-nco Ingotl'Oq
and diamond Roorplates stocked

Allegheny Metal
—Theunvaming, unrvfling, u->t»f.
r d -j nkxd thtcrc alloyiKn is
bemg adopted for-van/ purposes
in all Imes of industry. Urge I'd
complete steels

fc^f*% Heat Treated Alloy Steel
Bars

Virion gr»dt, ofell©/ steelbari
heat (reared andread/loruse, .n a
wide range of wes, intlud •,
N.l/Q«e, gjzo, etc

Cold Finished Steel Bars
Rats, rounds, tq.ares and he«.
agom in var.ous analyses Triple
Inspected (oraccuracy, slratghtness
»nd finub.

Boiler Tubes and Fittinsi

Boiler tubes, ferrules, flanges,
Kargers, lugs, crabs, hand holes.
braces, noifles, patch bolts and
other allied.products are in stock.

Welding Rod and
Equipment

Spcrfal rods adapted to welJ.-g
she various materials I'd also
eq-jipneit for both ecel/fene and
electricarcwe'ding.

Tool Steels

Special grades ol tool siee! lor
everychoprcqsMTfWM •'* earned
in stock. Also tool steel sheeu,
tool holder bits. etc.

Chain, Grab Hooks, Etc
Standard grades a-.' i res clef a n,
special chi n let <-r-es a-d StUQ
s-hc-.c":. ;' =- ; •'• ' '• s " i*
products can be shpped at ervee

Machinery and Tools

P/erson Machinery D^mon can
reel all you' requirements for
rach.ne too'*. *««• worlinj
cgnipaciHand MaQ tools Write
for deur.pt>*e literature.

JOSEPH T. RYERSON & SON, INC., Chicago, Milwaukee, SI. Louis,, Cin
cinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City.

RYERSON
STEE L- SERVICE



•

Compliments

. . of . .

THE

MARTIN DALE

ELECTRIC
• CO.

1363 Hird St. Lakewood

CLEVELAND. OHIO

•

U. S. A.

•
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For Fifty Years...
//'<• have had the Privilege of Supplying

Illinois Mines;

HOLMES Shaker Screens

Weigh Hoppers

Chutes

Spirals

Dust-o-lators

Cages

Sheave Wheels

Castings

DANVILLE Hoists

The Largest and Most Complete Shop

at your Service Day and Night

Write, Wire or Call

Robt. Holmes & Bros., Inc.
510 Junction Ave., Danville, 111.
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Des Arc Handle Co,
DES ARC, MO.

Manufacturers of:

Famous Ozark Hickory Handles
Baseball Bats and Croquet Sets

We can "handle" your requirements
whether one handle or a car load

Buy Direct from
the Manufacturer

MINERS PATENT PICK

MINERS CLAY PICK

MINERS COAL PICK

MINERS SLEDGE

ASH SHOVEL HANDLES

MINE TIMBERS, CROSS
TIES AND LUMBER

Wholesale Only

Let Us Figure on Your Next Requirements
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TRU-LAY

CONSISTENT WIRE ROPE
AND HERE IS A SERVICE

RECORD TO PROVE IT

COMPETITIVE

NON-PREFORMED

HOIST ROPES

292,778 tons
307,501 tons

109,629 tons

148,937 tons

231,547 tons

210,886 tons

430,700 tons

511,713 tons

380,566 tons

260,247 tons

283,519 tons
315,502 tons

175,540 tons

112,752 tons

247,988 tons

362,707 tons

449,342 tons

414,638 tons

AVERAGE:

291,471

TRU-LAY

Preformed

HOIST ROPE

402,326 tons

304,449 tons

493,058 tons
306,753 tons

AVERAGE:

408,661 tons

377,435 tons

490,797 tons

478,395 tons

407,734

All ropes were of the same size, con
struction, lay and grade. All ropes

used under identical operating con
ditions.

TRU-LAY Preformed Wire Ropes
gave 71.4% INCREASED TON
NAGE.

Note, in this interesting record, that one non-preformed rope
gave exceptional service, and that three others gave very creditable
service. But non-preformed rope is inconsistent. TRU-LAY
PREFORMED wire rope is consistent rope. As this record
proves, you can depend on TRU-LAY.

AMERICAN CABLE COMPANY, Inc.
400 West Madison Street, Chicago

b^ Headquarters: Wilkcs-Barrc, Pennsylvania
*£• An Associate Companyof the American Chain Company,Inc.

ACCO

M>

TRULAY^^Wire Rope
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HAYMARKET

P8073
8074
8075

18076

Hawkins Electric Co
Wholesalers

1445-1447 Washington Boulevard

CHICAGO, ILLINOIS

Distributing Nationally Known Electrical Products
to the

MINING INDUSTRY

MANUFACTURERS

INDUSTRIAL PLANTS

CLEAN and PREPARE

YOUR COAL
With Our

Picking Tables Loading Booms
Screens Refuse Conveyors
Bucket Elevators Screw Conveyors
Scraper Conveyors Belt Conveyors

Portables

Write or Phone

GENERAL CONVEYOR & MFG. CO.
Main OITice and Factory: St. Louis, Mo.

Phone: Prospect 0524
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CLARKSON LOADER

Strong and Powerfu

Loads Out those Tight Entry Shots Perfectly

Pat. No. 1,904,355 ami Other Patents Applied Cor.

Clarkson Manufacturing
Company

NASHVILLE, ILL.

01



tLEXIPIPE
A flexible tubing that carries

air anywhere. Used extensively
in underground mine and tunnel
development work.

Especially adapted for driving
single entries long distances.

Write for the free booklet.

"Better Ventilation-

Lower Production Costs"

*

Bemis Bro. Bag Co.

"2 Poplar ftffiffil St. Louis,
Street Itii'iLilii, Missouri



1S02 • 1934

1SMt
SE3.U.S.PAT0"

EXPLOSIVES
FOR COAL MINING

BLACK POWDER

Granular Form. Tf conditions require the use of Blark Powder in
your mines, there is a granulation of DU PONT BLASTING
POWDKIt suited to your requirements. Uniform in quality, de
pendable in action and available whenever needed.

Pellet Form. Blasting powder compressed into cartridge form of
uniform dimensions, and tile pellets composed of standard granu
lations adapted to coal mining in the bituminous areas. Simpli
fied loading practices, reduction in powder consumption and
greater safety follow the adoption of DU PONT PELLET
POWDERS.

PERMISSIBLE EXPLOSIVES

The names MONOBEL, DtJOBEL and GELOBEL identify the
permissible explosives made by ilu Pont for coal mining. Each
group contains sufficient varieties to provide the type of explosive
exactly suitable to mining conditions in your mines. For economi
cal performance, required production and improvement in mining
conditions, shoot DU PONT Permissible Explosives.

BLASTING ACCESSORIES

For assurance of most satisfactory performance of DU PONT
EXPLOSIVES, always use detonators and other blasting acces
sories made by DU PONT. Do not expect satisfactory and economi
cal action from your explosives if they are subjected to inefficient
detonating agencies. Look for DU PONT on case, cartridge or
carton when you buy explosives and blasting accessories.

E. I. du Pont de Nemours & Co., Inc.
BRANCH OFFICES:

National Bank Itldg. McCormick Bhlg.
JOPLIX, MO. CHICAGO, ILL.

MAKERS OF EXPLOSIVES SINCE 1802
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World-Wide Preference
Based Upon Dependability

FROM Alaska to Chile, from Spitsbergen to
New Zealand, wherever there are coal or

metal mines, there is a decided preference for
0-B materials; a preference which is based
soundly upon dependability. It is not unusual
for 0-B Hangers and clamps to take the punish
ment of severe mine service for 20 or 25 years
without any attention whatsoever. While the
life of trolley wire splicers and frogs is largely
dependent upon local mining conditions, there
are many cases on record where these 0-B de
vices have given years of trouble-free service.

Such performance means low maintenance
costs, continuous haulage and greater profits.
Take advantage of this "profitable dependabil
ity" by specifying 0-B on your next order for
overhead materials, rail bonds, or safety and
control equipment.

©hid Brass Company
Mansfield,

Canadian Ohio Brass Co. Limited

NewYork • Philadelphia • lloston • Pittsburgh • Chicago • Cleveland
Atlanta • Dallas • Lofl Angeles • San Francisco • Seattle

fmjl Ohio, U. S. A.
i ]\A\ Niagara Fall*. Ontario, Canada
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LAY-SET
MEANS MORE TONS
Three operators of Illinois mines were lunch
ing at the Chicago Club recently—and talking
"shop" as usual. The conversation turned to
equipment—and wire rope. One operator
raised the objection of price, whereupon an
other operator retaliated with: ". . . Of course
LAY-SET Preformed Wire Rope costs more.
It's preformed. But Lay-Set means more tons.
The increased tonnage from Lay-Set is all out
of proportion to the price differential. We've
proved it."

• • •

Thank you, Mister Operator. We wish we had
permission to publish your name However
—LAY-SET Preformed Wire Rope has long
since proved its superiority to scores of Illinois
operators. And in all mining jobs too, whether
it be as shaft hoist ropes, on mining machines,
as car pullers, car retarders, drag lines, on
rotary dumpers, shovels,orany otheroperation.

If you want to know how you can get more
tons per rope—how to reduce your rope costs
to the minimum—write or phone:

HAZARD WIRE ROPE COMPANY, Inc.
400 West Madison Street

Chicago, Illinois
"Central 9324"

General Headquarters:
Wilkes-Harre,
Pennsylvania

ACCO

6

m

An Associate* Company
of the American Chain

Company, Inc.

HAZARD LAY* SET
PREFORMED WIRE ROPE



American Locomotive

Company
RAILWAY STEEL-SPRING DIVISION

General Office:

Cortland Bldg., 30 Church St., New York

Springs

Steel Tired Wheels

Locomotive and Car

Wheel Tires

Journal Box Lids

BRANCHES:

Chicago Cleveland Washington
San Francisco St. Louis St. Paul
Denver • Pittsburgh

C6



Manufacturers : Engineers : Distributors

"Anything for the
Coal Mine"

An independent source of supply, combining
genuine economy and complete satisfaction.

Replacement parts of Superior Quality, Workmanship and

Design, for Coal Cutting Machines, Locomotives, Loaders,

Conveyors, etc.

Brass and Bronze Castings—any analysis—in the rough or

machined.

Patterns of any description made to your order.

Rail Bonds, Trolley Line Accessories, Cable Splicers, Bond
Terminals, Heavy Duty Steel Base Feeder Line Switches,

Insulating Materials, Ball and Roller Bearings (new and
rebuilt) Rubber Covered and Braided Cables of All Sizes
for Any Service, Varnish Cambric, High Grade Insulated
Cables for Rewiring Machines and Locomotives, etc.

W. M. Hales Company
Main Office: 605 West 116th Street

CHICAGO, ILLINOIS

BRANCHES:

WEST FRANKFORT, 111. LINTON, Iml.

G7



Revere Electric Company
757-759 WEST JACKSON BLVD.

CHICAGO

DISTRIBUTORS OK

ELECTRICAL SUPPLIES

Special Mining Tape
Mfg. by

Hazard Division of the Okonilo Co.

MINING CABLE — MAZDA LAMPS

Berry Bearing Company
2715 Michigan Avenue, Chicago

Phone: Calumet 2250

Specializing in BALL and ROLLER
BEARINGS for the Coal Field

Direct Factory Distributors of

SKF — TIM KEN — HYATT — NEW DE

PARTURE — GURNEY — BUNTING

AND JOHNSON BRONZE BUSHINGS

All Types of Hall Hearings Regroiind

(Is



Williams LeatherProducts
Have Been Quality Products for 90 Years

Our Cocheco and Shedite Oak Tanned Leather Belting
and our Flex-Tan Super-flexible belting have no superiors.
We also make Rawhide and Indian Tanned Lace Leather,
Chrome Cup Packings and Special Packings for Joy Load
ing Machines, Harness Leather, Hame Straps, Miners'
Belts, etc.

Highest quality and a trial
will prove their worth.

I. B. WILLIAMS & SONS
Factory: Dover, N. II.

BRANCHES:
71-73 Murray Street 1215 Washington Blvd.

New Yorlt. N. Y. Chicago, III.

MANHATTAN

Mechanical Rubber Goods
Conveyor Belts Bock Dusting Hose
Compensated Belt Water Hose

V-Belts Fire Hose

Air Hose Industrial Brake Lining

Steam Hose Asbestos Brake Blocks

THE MANHATTAN RUBBER MFG. DIVISION

OF HAYBKSTOS — MANHATTAN, Inc.

Executive Offices and Factories: Passaic, N. .1.

09



Over 54 Years

of reliable service to the

mining world!

OUGYRUS-ERIE is the
*-* world's oldest and larg

est manufacturer of excavat

ing machinery. Ever since
18S0 through good times and
bad times, this organization

has maintained prompt and

unfailing service to the min

ing industry. Today Bucyrus-
Erie offers a thoroughly up-to-

date line of shovels, draglines,
dredges, blast hole drills, pros

pecting drills and bit dressers,

embodying the latest engi

neering developments. Inves
tigate the balanced value of

fered by Bucyrus-Erie.

BUCYRUS-ERIE COMPANY
Excavating, Drilling and Material Handling Equipment—So. Milwaukee, Wis.
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Tie Together
Without Tieups

/•#Mfe\
WITH

*l s c

with

type

KSC
Automatic

Reclosing

Sectionalizing

Circuit

Breakers

THE AUTOMATIC RECLOTG CIRCUIT BREAKER CO.
[304 IMUANOI.A AVENUE COLUMBUS, OHIO
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CEntral 1267

Southwest Bolt & Nut Co.

Bolts, Nuts, Screws, Rivets,

Washers

1228 Hadley Street
St. Louis

Manufacturers Sales Company
3135-7 Olive Street

St. Louis, Mo.
Phones: Franklin 3870 and 3371

Agents and Distributors for:
Arion Sleel Company Files
Armour Sand Paper Works Abrasives
J. M. Carpenter Tap & Die Co. Taps, etc.
Chicago Rawhide .Mfg. Co. Leather Goods
Chicago Rivet & .Machine Co. Tubular Rivets
Clayton l„ Hagy ,V Sons Co. Waste & Wipers
Hewitt Rubber Corp. Rubber Goods
Midvaic Company Tool Steels
Russell .Mfg. Co. Woven Rolling
Sealtite Gasket Co. Gaskets
I., s. Starrett Co. Hack Saw Blades
Vitrified Wheel Co. Grinding Wheels
Wappat, Inc. Klectric Tools
Whitman & Barnes, Inc. Twist drills. Reamers

and Cutters



Arion Steel Company
Boston, Mass.

•

Manufacturers of

Green Tang Files and Triple-ife
Hack Saw Blades

St. Louis Office and Warehouse
3137 Olive Street

Phones: Franklin 3370 and 3371

BUETTNER SHELBURNE

MACHINE COMPANY, Inc.

Exclusive Manufacturers of Supplies
for Electrical

COAL MINING MACHINERY

South Third and Minshall Streets

TERRE HAUTE, IND.
Telephone: Crawford 8851

7:i



Safety First
The use of Non-metallic Pinions reduces noise,

absorbs vibration and eliminates

danger from sparks.

The Chicago Rawhide Mfg. Co.
CHICAGO, ILLINOIS

Tanners and Manufacturers

"IK MADE OK HIDE FOR MECHANICAL

PURPOSES, WE MAKE IT"

Leather Belting, Lace Leather and Cups,
Rawhide Hammers, Mallets, Mauls,

Washers, etc.

BRANCHES:

Boston : New York : Philadelphia : Pittsburgh

Cleveland : Cincinnati

St. Louis

New Pinion and Gear Catalogue mailed on request
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"UNITED"
Complete Equipment for the Production, Handling

and Preparation of Coal

SINGLE OH DO U It L E R 0 I- L
TOOTHED C R I' S II E R S A N D
NEEDLE SPLITTING BREAKERS
FOR PRELIMINARY OK FINE
CRUSHING, also Long Wall Face
Conveyors, Loading Rooms. Cages, Con
veyors, Elevators, Rotary Dumps,
Crossover Dumps. Feeders, Picking
Tables, Electric Hoists. Drill Rigs,
Repairs for Steam ami Electric
Shovels, Pumps, Car Ketarders, Shak
er Screens, vibrating Screens. Sheave
Wheels. Sulphur Rattlers, Washing
Plants, Ventilating Fans. Weinhinn
Pans, Trailer T rucks. Perforated
Screens. Steel Tipples.

TRAILER
TRUCKS

(i to 20
tons
capacity.

•i l m
COAL MINING CO

"UNITED*' Patented Trailer Trucks with pneumatic or auto
matic opening, bottom, rear or side doors. They are carefully
designed to properly balance and distribute the load for econom
ical operation and constructed to stand severe use, without
excessive weight.

"UNITED" Vi
bratory Screens
are made in vari
ous sizes with sin
gle or multiple
decks, and de
signed to Rive
accurate separa
tion and Urge
capacity. They arc
roller bearing
mounted with ad
justable st roke
and pitch which
permits adjust
ment to the ma
terial and capaci
ty to «ivc exact
results desired.

We design ami build complete
plants or any item of equip
ment. Write ns for estimates.

UNITED IRON WORKS CO.
FACTORY: PITTSBURG, KANSAS

Sales Office: Ridge Bldff., Kansas City, Mo.



COMPLIMENTS OF

BEALL BROTHERS

SUPPLY CO.

MANUFACTURERS OF

COAL MINERS' TOOLS

and

MINERS' SUPPLIES

•

IVAN II. HAMPTON, Manager

FACTORY: BRANCH HOUSE:

Alton, Illinois Minion, Illinois

A. J. Davis & Company
309 West Jackson Blvd. Wabasii 3362

CHICAGO, ILLINOIS

Specialising in all forms of

COAL MINE

INSURANCE

We can SAVE you money
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LUBRICATING OILS

GREASES

Oils and Greases selected from Socony-

Vacuum's complete line will provide

correct lubrication for the most severe

or the simplest requirement at minimum

cost.

Socony-Vacuum Oil Company, Inc.
4140 Lindell Blvd. 59 E. Van Buren St.

St. Louis, Mo. Chicago, III.



We specialize in Brattice, Pit Car, Mine Shaft,

Building Lumber and Mining Timbers. Shipments

are made from our Chicago yard or from

our own mills.

EDWARD HINES

LUMBER CO.

2431 South Lincoln St., Chicago, Illinois; Phone: Canal 0349

United States RubberProduct!
INCORPORATE)

110 Wcsi Washington St. CHICAGO, ILLINOIS

Manufacturers

BELTING - HOSE - PACKINGS
The "US" Line of Wires and Cables

"US" Royal—Mining and Locomotive Cable
"US" lloldlile Friction Tape—"US" Helio Huldier Tape

U.S.
RUBBER PRODUCTS

GIVE

THAT EXTRA

SERVICE
78



MISSOURI

Hickory Handle Co.
1806 Railway Exchange Bldg.

St. Louis, Missouri

Manufacturers of TUFF-RUTT Hickory Handles. Plant

located at source of supply in the Ozark Mountains of
Missouri. Ozark Mountain Hickory assures you of tough

ness and durability.

Satisfaction Guaranteed

WE SOLICIT YOUR HANDLE BUSINESS

HERE IT IS AT LAST!
FRICTIONLESS BRONZE BEARING METAL

An epochal achievement of modern industrial science!
After long years of research and laboratory experimentation, we have
perfected a formula for the manufacture of a Bronze Bearing Metal
which can he used with or without lubrication, under the highest ex
tremes of physical pressure and temperature (up to 1320 degrees).

ft Friction
WITHOUT^-- Scoring, Binding or Seizing the shaft

(.:!. Injury to surface smoothness

THIS MOW PRODUCT

"PREMIER BRONZE BEARING METALS"
Is now being used in over 1000 large industrial plants throughout the
United States with a maximum of service and durability at a mini
mum of expense and worry.

Write for circular giving complete facts about this outstanding new metal.

THE PREMIER BRONZE CORPORATION
HADE KLTHCl.MANN. President

1022 N. 6th St. ST. LOUIS. MO.
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LOWER
LUBRICATION

COST

SAVE
POWER

REDUCE
BEARING

WEAR

T he Universal Lubrcating co.
CLEVELAND. OHIO

SO



ERICO

Rail Bonds

Welding Rods

Bonding and
Welding Machines

D. G. JAMES, REPRESENTATIVE
332 South Michigan Ave, Chicago, III.

THE ELECTRIC RAILWAY

IMPROVEMENT CO.
CLEVELAND
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Mine and Shop Supplies
Mine Rails, Track Bolts, Track Spikes, Machine Bolts,

Carriage Bolts, Nuts, Washers, Carhon and
High Speed Twist Drills

Taps, Dies, Reamers, and Small Tools

Black and Decker

Electric Drills
WELDING RODS

For All Purposes

JESSOP TOOL STEELS
For All Purposes

U. S. S. Stainless Steel Pump Rods

Steel Warehouse Products
Bars, Beams, Angles, Channels, Plates, Black and Gal
vanized Sheets, Black and Galvanized Pipe, Welded and

Seamless Steel Tubing, Seamless Steel Boiler Tubes,
Shafting and Cold Finished Steels.

BECK & CORBITT
COMPANY

1st St. Ashley to O'Fallon St.

ST. LOUIS, MO.
Telephone GA 2440—Long Distance 316

•

WRITE FOR STOCK SHEET
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CARBON

BRUSHES

For more than 10 years we have been supplying

many of the members of Illinois Mining Institute

with their requirements of Brushes for their

Motors, Generators and Mining Machines, furnish

ing the best possible grades of materials for each

application.

Quick and dependable shipment from St. Louis

Stocks assures no delays.

^•fcdbQH*l£<Ciftfc09a

s:i

Geo.W. Snabr & Co.
MAIN 4060 110 South Ninth St.

^——^ ST. LOUIS U--^ ,J*"fl

CARBON • GRA'PHITE • METAL GRAPHITE
BRUSHES



Streeter-Amets
ON TRACK

AND TIPPLE SCALES MEAN

SPEED—Loads are weighed in motion, thus elim
inating the necessity of spotting cars and of remov

ing them from the scale. Coal is billed on "mine
weights."

ACCURACY — Streeter-Amets are precision
equipment—sturdily designed and accurately cali
brated throughout. Automatically printed weights
leave nothing to the judgment of the individual.

ECONOMY—Since the weighing operation adds
nothing to the value of the product—the fastest and
most accurate method is always the most eco
nomical.

BEST BY TEST

SINCE 1888

Streeter - Amet Company
MANUFACTURERS OF AUTOMATIC

WEIGHT RECORDING ATTACHMENTS

Chicago Illinois

8-1



RED DIAMOND
EXPLOSIVES

DYNAMITE

GELATIN

PERMISSIBLE POWDER

"B" BLASTING POWDER

PELLET POWDER

BLASTING CAPS

ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS

SAFETY FUSE

BLASTING ACCESSORIES

Austin Powder Company
. . . CLEVELAND . . .

OHIO

DISTRICT OFFICE: A. G. BARTLETT, REP.,
EVANSVILLE, IND. WEST FRANKFORT, ILL.



tsSmudiil
MILL FURNISHING CO.
ITIO S. EIGHTH ST.- • • • SAINT LOUIS

Chain

Diamo

Dodge

Chas. i

Link B

Peer

Distributors

id Chain & Mfg. Co Roller Chains

Pulleys, Hangers, Gears, Bearings

Manufacturers

less Friction Clutches, Elevating and Conveying

Machinery, Special Machinery.

General M a c It i n e Shop

Roll Grinding a Specialty

ESSMUELLER
MILL FURNISHING CO.

1818-22 South 8lh St. St. Louis. Mo.

PHONE: GARFIELD 3490
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Boiler Tubes

Copper Ferrules

Pipe

Valves

Fittings

Steam Specialties

Seamless Steel Tubing

CHICAGO TUBE & IRON CO.

2531 W. 48th Street

CHICAGO, ILLINOIS
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Jute Brattice Cloth
Quality plus Service at No Extra Cost!

With prices practically the same today, your real buy in
Brattice Cloth is Quality and Service. You get lower venti
lation costs per ton of coal mined with Fulton's Famous
Fireproof Brattice. Count your cost in safety. The longer
life with continuous, unimpaired fire resistance demon
strates conclusively that Fulton's FFFF Brattice Cloth is
really the cheapest you can buy. You have better control
of mine ventilation, and reduce fire and explosion hazards.

For the convenience of Ilie cool mining industry, stocks of FFFF non-
inflammable .lute Brattice Cloths are carried by leading mine supply

jobbers in all coal Ileitis.

FFFF Brattice Cloth is maintained on a high standard of quality, which
is responsible for the ever Increasing demand for this famous Brattice.
It has been the standard of quality in this country for twenty-live years,
and is manufactured in the following grades:

FFFF 155—Single warp for use in non-gaseous mines.
FFFF X—Single warp for use in gaseous mines.
FFFF XX—Double warp where extra strength ami

tpiality is required.

Do not be satisfied with anything less than the best. Specify
FFFF Brattice Cloth—and be sure that you get it!

FULTON BAG & COTTON MILLS, Inc.
Manufacturers of

Clear Non-Infiammable Jute Brattice Cloth
217 Cedar St., St, I.ouis, Mo.

ATLANTA
KANSAS CITY
NEW ORLEANS

DENVER
NEW YORK CITY

CHICAGO

89
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J. P. KAPP
229 North Illinois Street

Belleville, Illinois

representative

The Cyclone Machine Company
Manufacturers of the

Safety First Coal and Rock Machine

This machine is the latest and was thoroughly
tested for one year before being placed on the
market. The hits are securely fastened without
the use of set screws or bolts. The proper set
of the bits is arranged in sockets so as to do
away with any sharpening by the blacksmith.
The side bit can he securely set up until worn
out without danger of slipping back and making
the hole too small.
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Vitrified Wheel Co,
WESTFIELD, MASSACHUSETTS

Manufacturers of

Grinding Wheels, Rubbing
Bricks, Sticks, etc.

"A WHEEL EOR EVERY PURPOSE"

"BORITE"

(For Grinding Steel) Drills, Reamers, Cutters, Knives,
Saws, Chisels, etc.

"CARBORITE"

(For Grinding Cast Iron, Brass and Aluminum)

// you have grinding problems Consult us

St. Louis Office & Warehouse
3137 Olive Street

St. Louis, Mo.
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30 ieab s
25 fgA"5-^

NEHRING
Bare and Weatherproof
Copper Wire and Cable

Nehring Electrical Works
DcKalb, Illinois

. LANE, A
mil Brown

.ouis, Mis^

A. MARKS
hvight Bids.,

insas City,

F. D. Farnam & Company
209 North Desplaincs Street

CHICAGO, ILLINOIS
Phones: Haymarket 2170-2171

Asbestos, Paper, Millboard, Lumber
ASBESTOS: Crude and in all finished forms.

PACKINGS: All kinds, including steam—hydraulic
MICA: Cut, uncut and ground.

GASKETS: Folded and cut to any shape.
REFRACTORY CEMENTS

MECHANICAL LEATHERS

HOUSE INSULATION

If any of your requirements come under any of these
headings, we have them.

Prices and Samples upon Request
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Type 400 Screen
/

D

Ideal for De-Dusting J
LEASE your customers and |

I increase your profits by de-dust
ing your coal!

A feed of 86 tons per hour can
easily be screened at 10-mesh on a
4'x 8' Type 400 Screen in combina
tion with air separation.

This high-capacity screen does
not blind when screening damp coal,
even at this fine mesh.

Give us your capacity requirements
and separations desired so that we

can quote you on the screen best
suited to your conditions. Xo. 9440 TY-KOIJ

Screen Cloth

The W. S. TYLER
Company

•

CLEVELAND
OHIO

4'x 8'

TYPE 400 SCREEN
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Atlas Accordion Fold Electric

Blasting Cap Package
... a new contribution for added safety and convenience

in electric blasting.

In the Accordion Fold the leg wires are folded Accordion-

wise around the Blasting Cap to cushion and protect it.

The resulting package occupies small space. The wires un

fold naturally avoiding kinks and snarls. This exclusive

Atlas package is handy to carry and handy to use.

Atlas maintains complete facilities for the manufacture of

Blasting Powder, High Explosives and Blasting Accessories
to serve Illinois Mining needs.

Everything for Blasting

ATLAS
POWDER COMPANY
JOPLIN, MO., and ST. LOUIS, MO.



WELDING and

CUTTING Equipment
Either Oxvacetvlene or Electric Process

OXYGEN ACETYLENE CARBIDE

A complete, intelligent Service for Coal Mines, Power
Plants, Pipe Lines, Gas Plants, Steel Shops

and Machine Shops.

MODERN ENGINEERING COMPANY
ACETYLENE GAS COMPANY

Phone: JK 8250 3411-13 Pino Blvd. ST. LOUIS, MO.

Everything for Welding

HEADQUARTERS
for...
ANYTHING and EVERYTHING needed
in GAS or ELECTRIC WELDING and
HAND or MACHINE GAS CUTTING

I DO OUR PART

Airco Oxygen-Acetylene
Airco-DB Welding and Cutting Apparatus
Airco-Wilson Electric Welding Machines
Airco National Carhide

Stoody Products for Hard Pacing

AIR REDUCTION SALES CO.
General Offices: 60 East 42nd SI., New York, X. Y.

District Offices and Distributing Stations in Principal Cities
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PENOLA

PENOLA INC.
Formerly

PENNSYLVANIA LUBRICATING CO.
Pittsburgh, Pa.

LUBRICATION SPECIALISTS
SINCE 1885
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Showing Ayer &

Lord treated Mine

Ties and Timbers

in Bell & Zoller

Coal & Mining

Company's Zeig-

ler, Illinois, Mine

Number Two.

I HE Zeigler Mines have standardized on 5"x7"-6' sawed
oak mine ties treated with Id lb. Zinc Chloride per cubic

foot of wood, which prevents decay and results in

SAFE TRACK and

DEPENDABLE TRANSPORTATION

at lowest annual cost.

Our modern Timber Treating Plant located at Carbondale,
Illinois, has preservatively treated millions of cubic feet of
timber since 1902 and is most advantageously located to

serve the Illinois Coal Mines.

The Wood Preserving

Corporation
AYER & LORD DIVISION
RAILWAY EXCHANGE BUILDING, CHICAGO, ILLINOIS
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Typical application of Ideal Mechanized Lubrication to ec
centric bearings Of reciprocating drive for shaker screens
in anthracite coal breaker.

Ideal Lubrication applied to Shaking
modern Pennsylvania coal preparation
minus Producer.

Screen Drives in a
plant of large Bitu-

The ideal System in a nut-shell.
Grease passes directly from drum to
control distributor, and is forced
under constant continuous pressure
to separate regulating valves ;rt each
lubricating point. Pressure medium
(air. oil. steam or water) does not
conic in contact with grease. An
efficient strainer removes all im
purities as grease leaves distributor.
Patented non-clogging construction

Of Ideal Regulating Vrrives makes accurate regulation easy,
and assures uniform flow of grease as long as adjustment
remains unchanged.

98

Coal Operators .. .
Save Monev Through

"Ideal"
Lubrication

Correct Lubrication is an ex
tremely important factor in the
efficient operation of modern
coal handling and coal prepara
tion plants, and progressive coal
Companies everywhere arc not
only cutting costs but also in
creasing production through the
use of "Ideal" constant-feed
controlled lubrication. .Most mod
ern plants and many others, arc
partly or entirely equipped with
the "Ideal" System. Some of the
big advantages thereby secured,
arc:

An Average Saving of 70% in
Lubrication Expense

By applying the proper amount
of grease continuously, instead
of applying excessive amounts
intermittently, astonishing sav
ings have been achieved. On a
large set of crushing rolls, for
instance, the amount of grease
consumed was reduced from
400 lbs. per day to 40. Other
reports show savings from 30%
up. the savings from all instal
lations reported averaging about
70%. Another important ad
vantage secured through correct
continuous lubrication is greater
cleanliness and reduced fire
hazard.

I'o-cer Costs Reduced I2Vj%
Careful tests by one progressive
coal company showed that after
applying Ideal Lubrication to its
shaker screens. 17^% less
power was required for start
ing, and \2'/j% less for continu
ous operation. Because Ideal Lub
rication once installed and
adjusted is practically infallible.
the actual savings in power cost
over a long period of operation
are probably even greater than
during a limited test period.

Bearing Replacements
Practically Eliminated

The continuous supply of pure
grease delivered by the ideal
System at constant pressure to
every bearing: and the outward
flow principle which automati
cally keeps out dust, water, and
all other impurities from the
bearing surfaces, practically
eliminate the maintenance ex
pense ordinarily caused I*y lack
of proper lubrication. Figures
furnished by users of the Ideal
Lubricating System show an
average saving of 94% in labor
and material costs for repairing
and replacing bearings.

Ideal Lubricator
Company

PACKARD BUILDING
Philadelphia, Pa.



BURTON
Commercial Explosives

and Permissible Powders

Blasting Supplies

We manufacture a grade of explosive to
meet every blasting requirement.

Our distributing points are convenient to
your operation.

Our technical service and advice is avail
able to you for the asking.

Your inquiries or demonstration orders
solicited and will receive expert attention.

BURTON EXPLOSIVES DIVISION

OF

American Cyanamid & Chemical Corp.
Chicago Office—20 N. Wacker Drive
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IMPORTANT NEWS

Keystone
annouces a new line of

mining machinery lubricants

KEYSTONE

C. P. GREASE

made in ten densities to suit all mechanical

requirements. Waterproof. High resistance

to cold, heal, and bearing pressure. Send

for special folder "Back to Quality."

KEYSTONE LUBRICATING COMPANY
21st, Clearfield and Lippincotl Sis.

Philadelphia, Ponna. Bat. iss i

SPECIALIZED
LUBRICANTS

MIDWEST DISTRICT OFFICE: III NORTH FOURTH STREET, ST. LOUIS
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H. CHANNON CO.
FOUNDED 1X75

North Wacker Drive and Randolph St.

Chicago, Illinois

MINE

MILL

RAILROAD

and

INDUSTRIAL SUPPLIES

WHOLESALE ONLY
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Annual Boat Trip
and

Summer Meeting
ILLINOIS MINING INSTITUTE

JUNE 7-8-9, 1935

S. S. Cape Girardeau
Leave St Louis 11 p. m. June 7

Arrive St Louis 10 a. m.June 9

A SPLENDID PROGRAM IS BEING ARRANGED

MAKE YOUR RESERVATIONS EARLY

B. E. SGHONTHAL, Secretary
28 EAST JACKSON BLVD.

CHICAGO
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