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PROCEEDINGS OF ILLINOIS MINING INSTITUTE
FIFTY-SEVENTH ANNUAL MEETING
Meld in Springfield, Illinois

FRIDAY, OCTOBER 28, 1949

MORNING SESSION
10 O'clock A.M.

The Fifty-Seventh Annual Meeting of the Illinois Mining Institute
convened in the Hotel Abraham Lincoln, Springfield, Illinois, at 10:15
o'clock, President J. Roy Browning presiding.
President Browning: Will the meeting please come to order? Pur
suant to call and notice, I now declare the 57th Annual Meeting of
the Illinois Mining Institute open for business.
You all have the minutes of the last meeting in the Yearbook, and we
will dispense with reading them at this time.
The next order of business will be the report of the Secretary and
Treasurer, by Mr. Schonthal.
SECRETARY'S REPORT

The activities of our Institute for the year just ended have continued
along the same lines as in the past.
Our membership has remained fairly constant. Those whose dues
were not paid in August, when linal notices were sent, have been
dropped from membership for nonpayment of dues in accordance with

the Constitution and By-Laws. At the close of the year we had 1,132
members, including six who became Life Members since our last
annual meeting.

During the year we had the misfortune to lose six members by
death. The usual expressions of condolence were sent to the families.

Our financial position, too, has remained about the same. We have on
hand interest-bearing bonds amounting to cash value of $10,000; and
cash in the bank of $1108.01.

Professor Walker will give you a detailed report about the Scholar
ship Plan and the mining students now at the University.
Our Advertisers are our friends and fellow members. Consult them frequently.
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our Hit!) Proceedings is now being prepared. We wish to express our

gratitude to the advertisers who have supported il so faithfully each
year. The Yearbook has heroine an institution in itself, and I believe
I can safely say it is looked upon as a textbook by many.

In Closing another year of activity, the Secretary, as always, wishes
In thank most sincerely the officers, the executive hoard, the commit
tees, and the general membership for their willing cooperation at all
times.

Respectfully submitted,
It. E. SCHONTHAL, Secretary-Treasurer

Secretary Schonthal: I might add that we have had the largest
registration the first day. yesterday, that we have ever had. Last year
was the biggest up to then; we had 300 registered then. Yesterday we
had Kill. We have 81 new members who signed up yesterday, and il

might he a good thing to keep in mind that we expect a very, very big
crowd here for dinner tonight, and those who are going Io attend the
dinner should get their tickets, if they don't already have them, and

should he here promptly at six-thirty, because I think we have a very
interesting meeting for you. We think you'll go away with something.
Thank you.

President Browning: The Chair will entertain a motion to approve
the report of the Secretary-Treasurer as read, ami that it he incorpor
ated in the minutes of the meeting. Do I hear such a motion'.'

(.Motion was regularly made and seconded that the report of the

Secretary and Treasurer he approved as read and incorporated in the
minutes of the meeting; the motion was put to a vole, and carried.)
President Browning: Gentlemen, we certainly appreciate that we

have such a marvelous turnout here this morning, and I'm sure you're
going to find that the meeting today will he worthwhile, and you'll
hear some tine papers and some interesting subjects that deal with the
coal industry in Illinois.

How many members do we have now. .Mr. Secretary?
Secretary Schonthal: We had 1132 and we took in 81 last night, so

that brings us over 1,200 active members right: now. We'll probably
lake in 80 or 100 more new ones before the day is over.

President Browning: We have the largesl membership the Illinois
.Mining Institute has ever had. That is true because the programs
Play ballwith the Advertisers who flay ball -.villi us.

ILLINOIS MINING

INSTITUTE

13

have been so instructive and interesting thai the people interested
in the industry have come here for the business of learning what they
can from our meetings.
I believe the next order of business will be the reading of communi
cations.

Secretary Schonthal: I have one communication here. Mr. Browning.
*

•::-

ij

September 27, l!)i!)

Illinois Mining Institute,
2S East: Jackson Boulevard,
Chicago, Illinois.
Gentlemen:

Effective as of Ibis date, won't you please consider this letter as
indicating the expiration of my tenure in office as a Director of the
Illinois Mining Institute.

Want to assure you that I have enjoyed my association with the
various members for many years and appreciate my personal contacts

with them. However, conditions are such that 1 can no longer actively
serve in the above capacity, and it is with regret that I present my
resignation as a Director of the Hoard.

I do hope that you will favorably consider (his matter. You may
rest assured that I shall deem ii a pleasure to always support I.M.I,
in all of its activities.

Sincerely,
W. j. Jenkins

Secretary Schontlial: I move the acceptance of this resignation from
the Executive Board, Mr. President.

President Browning: You have heard the letter of resignation, and
its reasons, and the motion to accept the resignation. Is there a second
to that motion?

(The motion was regularly seconded, was put to a vote and carried.)

President Browning: Now. in accordance with our by-laws, the
Chair appoints each year a committee to report on nominations for
Officers for the ensuing year. That will be the next order of business.

Mr. Roy Adams, we will now have the report of (he Nominating Com
mittee.

Our Advertisers arc selected leaders in their respective lines.
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NOMINATING COMMITTEE REPORT

October 24, 1949
To the Membership of the Illinois Mining Institute:
As Chairman of the Nominating Committee of the Illinois Mining

Institute, I wish to report that the Committee unanimously recom
mends to the membership the nominations as follows:
OFFICERS
PRESIDENT:
T. O. (ierow.

Truax Truer Coal Co., Chicago. 111.
VICE PRESIDENT:

11. s. Jenkins,
Consolidated Coal Co.. St. Louis, Mo.
SECRETARY-TREASURER:
Ii. E. Schonthal.

Chicago. Illinois
EXECUTIVE BOARD

To till the unexpired term of George P. Campbell:
I). W. Buchanan, Jr.,
(lid lien Coal Corporation, Chicago, III.
To till the unexpired term of W. J. Jenkins:
c. C. Conway,
Consolidated Coal Co., Uorrin, Illinois

'I'o serve on the Executive Hoard for a three-year term:

Clayton G. Ball,
Paul Weir Company. Chicago. Illinois
A. C

(iossard.

Union Colliery Co., DuQuoin, Illinois
II. A. Reid,
United Electric Coal Companies. Chicago. III.
(i. Don Sullivan.

Eairview Collieries Corporation. Indianapolis. Did.

Respectfully submitted,
II. A. Treadwell. Chairman
If. L. Adams

H. II. Taylor

Mr. Clayton G. Kail I Paul Weir Co., g(l X. Wacker Drive. Chicago) :
Mr. Chairman, I move the adoption of the report of this committee,
and that the Secretary be instructed to cast an unanimous ballot of
the Institute for these nominations.

Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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President Browning: Gentlemen, you have heard Hie report of the
Nominating Committee, and you have also heard the motion, thai the
Secretary be instructed to cast the unanimous vole of this Institute

for the election of those nominated by the Nominating Committee. Do
I hear a second to that motion.?

(The motion was variously seconded, was put to a vole, and carried.)

President Browning: The motion is carried, and Hie Secretary is
instructed to cast the unanimous rote for those nominated.
Secretary Schonthal: The ballol is cast.

President Browning: The Secretary reports thai the ballot has
been cast.

The next order of business will be a report of the Scholarship Coin
mil tee. by Dr. Walker.

SCHOLARSHIP REPORT

By PROP. HAROLD I.. WALKER,
University of Illinois

Each year I. acting as a one man committee on mining engineering
scholarships, make an annual report to the Illinois Mining Institute
concerning mining engineering scholarships and student enrollment

in the department of mining and metallurgical engineering at the
University of Illinois.

For the school year of 1949-50 there are seventeen boys holding
official scholarships in mining engineering, and in addition one student
is sponsored by the Peabody Coal Company. As a matter of record
for the transactions of the Institute the following tabulation con
stitutes the sponsors and the scholarship holders.
Illinois .Mining Institute

Alfred E. I'ickard

Harry Lee Ward

Donald B. Scheck

Alfred .1. Webster

Thomas A. Abels

Sahara Coal Company
Bruce W. Gilbert

Old Hen Coal Company

.Michael Zaskalieky

Alfred Kisi
Walter S. Lucas

Charles Mitchell

Joseph W. .Murray

Raymond R. Caddis

William Ko/.lovich

Peabody Coal Company
Paul R. Pernod

Rodney Caudle
Benjamin Tudor

Edward P. Karlovsky
Tommy Cllom

Establish your identity —mention this publication when dealing with Advertisers.
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In addition to (lie above. Truman B. Aaron, while no! holding an
official scholarship, is sponsored by the Peabody Coal Company.
Von will remember thai niy annual reports during (he war were
rather pessimistic because tlie armed forces did not provide for
students in mining engineering. During the later years of the war
our student enrollment in mining engineering dropped to a low of
six students. The most phenomenal growth in student enrollment at
tlie t'niversity has been in mining engineering for we have since the
war increased our enrollment by a factor of 1(>. 1 am happy to report
(his year a total student body in mining engineering of 96 students.
Because I thought you might be interested in the trend in mining

engineering enrollment at the University I have prepared a graph
showing the enrollment for the past thirty years. You will note that
following Ihe first world war the student enrollment rapidly in
creased to 86 students four years after the cessation of the war.

During the next live years the enrollment dropped to a value of ap
proximately -II students in 1!)2(i and a plateau approximating 2(1
students existed for the next twenty years. Since the end of World
War II the number of mining engineering students has rapidly risen
to a total of !)('> for the present year. We have no way of anticipating or
extrapolating the curve for student enrollment into the future but
we are hopeful that any decreases in the number of students in the

future will not be of the same order of magnitude as was experienced
some 2o years ago.

At the last annual meeting of the Illinois .Mining Institute the

membership adopted a resolution recommending and urging the
State of Illinois to construct in the immediate future tin adequate

building and laboratories to house the departmental stall', the student
body, and the work of the deportment at the University. I should like
to briefly report on the status of the building program. For the
bienninin of 194:7-49 the State of Illinois constructed on the University
campus three new buildings bousing electrical engineering, niecbanial engineering, and chemical engineering. For the biennium of 1949-51

the president of the University slated that no new construction of
buildings could be made in the College of Engineering because of the
building program in the previous bienninin. This ruling quite arbi
trarily ruled out further consideration of a mining engineering build
ing for the next two years. I am hopeful that beginning in ltl.'.l an
appropriation of monies will be made by the State of Illinois for the
construction of a mining engineering building. Inasmuch as the Uni

versity of Illinois has been in existence for more than St) years and
during this time there has never been a building on the University
Campus to house the department of mining engineering, I am hopeful
that this situation will be corrected in the immediate future. I can

assure you that securing new construction at the University is not an
easy task and any assistance the membership of the Institute and the

mining industry can give the department in urging the University
administration and The Stale of Illinois legislative body in making

appropriations for construction of a mining engineering building will

be greatly appreciated. It is a true statement and I feel certain you
Buyer meets Seller in the hack oj this book.
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will agree with me. thai the present quarters of the department are

entirely inadequate Tor sliiileni instruction, research, and public
service". The (leparliiient of mining and metallurgical engineering is
charged with nil these duties ami the present housing ami building
facilities are entirely inadequate for the task. 1 hope that all of you
will do whatever you can to bring this situation to the attention of
individuals who are responsible for making an appropriation of monies
for the construction of a new mining engineering building at the
University.

I should also like to bring t" your attention a peculiar and unusual

circumstance concerning the entrance of graduate mining engineers
into the coal industry in the Slate of Illinois, especially in the category

of underground mining operations and production. The present Slate
.Mining Laws require each and every person entering underground

operations to serve a two year apprenticeship with a first class miner

at the working face, before they may secure their first class mining

papers and assume any responsibility for the production of coal. In

addition to this, the present Slate Laws require all persons t" hold
the State Mine Examiner's certificate before they can become face

bosses in milling operations. The same State Laws require four years

or underground mining experience before the candidate is eligible to
take the examination for .Mine Examiner. It does not seem reason

able thai young men wishing to enter the mining industry of the State
of Illinois should be required to spend four years in engineering educa
tion and then an additional four years of apprenticeship in under

ground operations before they become eligible to be a face boss in
the mines. It; does not. seem reasonable to me that, young engineers

spending four years of their life in acquiring highly technical and
specialized University training should be required to meet the same
conditions of the number years of underground experience required of
Others who have not had the benefit of highly specialized and technical
training. I realize the value of underground experience in the produc
tion of coal, bin it does seem reasonable to me that a young mining
engineer holding a degree in mining engineering from an accredited

University or college should be permitted to substitute a pari of his
four years of specialized training for one of the two years of experience
required for lirst. class miner's papers, and that another part of his
four years of technical training could be substituted for two of the
four years of underground mining experience that is required for
certification by the Stale as a competent mine examiner. I should
therefore like to recommend that the Institute go on record as approv

ing a modification of the present Slate .Mining Laws to permit the sub
stitution of technical training for one year of experience to qualify as
first class miner, and to substitute four years of technical training for

two years of underground experience to qualify for certification as a
State .Mine Examiner. The technical requirements of underground
mechanized coal mining are becoming more and more complex and the
mining industry in the State of Illinois is in need of technically
trained young men who come up through the ranks to administrative
positions in our mining industry.
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i sliould like also to announce to the Institute that ihe departmenl
f mining and metallurgical engineering through the cooperation of
the University Division of Extension is this fall initiating a program
of instruction in coal mining in the local mining communities. We
expect to activate the program this fall and the initial course titled
"Elementary Caul Mining" will be offered in the local high school al
o

West

I'mukfort, Illinois. The instructor for the course will lie a

graduate milling engineer with experience in coal mining operations.
The experience gained in operating the lirsl course will govern course
offerings in the future. At the present time we anticipate offering
six courses for the coal mining industry. The titles of the courses will
he ELEMENTARY COAL MINING, INTERMEDIATE COAL MIN
ING, ADVANCED COAL MINING. MECHANIZED MECHANICAL
MAINTENANCE. MECHANIZED MINING ELECTRICAL APPLI

CATIONS, and COAL PREPARATION. The courses will he articu
lated and students will progress from the course in ELEMENTARY
COAL MINING through the more advanced courses. Students satis

factorily completing the course of instruction will he given certificates
by the University. A satisfactory completion of the ELEMENTARY,
INTERMEDIATE, and ADVANCED COAL MINING courses should

permit the Student to satisfactorily pass all ihe State examinations

for certilieation as Mine Examiner, Mine Inspector, Hoisting Engineer,
and Mine Manager. We are hopeful that this program will not only
benefit the individual lint will also he of benefit to the mining industry
in the future. I should like to solicit your interest and support in your
local mining communities for this venture in education by extension.
1 should also like to announce the formation id' the Mining Advisory

Committee to the department of mining and metallurgical engineer
ing at the University. The personnel of the Mining Advisory Committee
is as follows:

Representing the Illinois Mining Industry:
Mr. D. II. Devonald. Vice President

Peabody Goal Company
Mr. Miles Hainan

Crystal Fluorspar Company

Mr. R. E. Schonthal, Secretary-Treasurer
Illinois Mining Institute

and President, B. E. Schonthal Company
Mr. II. II. Taylor. Jr., President

Franklin County Coal Corporation
Mr. II. A. Treadwell. Vice President

Chicago. Willniinglon and Franklin Coal Company
Mr. Paul Weir, President

Paul Weir ' 'ompany
Our Advertisers make it possible to publish this volume —give them a "break."
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Mr. George Campbell (now deceased)
President, Old Ben Coal Corp., Chicago, 111.
Mr. Henry C. Woods, Vice President and Chairman of the Board
Sahara Coal Company
and Chairman of Mining Advisory Committee
Mr. T. (1. Gerow, Vice President

Truax-Traer Coal Co., Chicago. 111.
Representing the University of Illinois
Department of .Mining ami Metallurgical engineering:
\v. ]{. Cltedsey, Professor of Mining Engineering
George B. Clark. Assistant Professor of Mining Engineering
W. II. Vosknil, Professor of Mineral Economics

II. L. Walker, Professor, and Head of the Department
ami Secretary of Mining Advisory Committee

R. G. Wiiei-ker. Assistant Professor of Mining Engineering
The purpose of the Mining Advisory Committee is for faculty from
the University to meet with the members of tin' mining industry and
discuss mutual problems of the mining industry as they affect educa
tion. The Advisory Committee has been concerned with the content of

the mining engineering curriculum, the course content of individual

mining courses, the research program in mining at the University, and
the University physical plant requirements. These leaders from the
Illinois mining industry have been of great benefit to the department
of mining and metallurgical engineering at the University, anil we are
very grateful that they are willing to give their time and energy for

the solution of mutual problems.
In conclusion I should especially like to acknowledge the very great
assistance of Mr. Henry C. Woods of the .Sahara Coal Company, Mr.
Maurice 1». Cooper, Director of Training for the National Coal Asso
ciation and Mr. I!. E. Schontlnil. Secy.-Treas. of the Institute in the

formulation and initiation of many of these programs which are prov
ing so beneficial to the growth of the department of mining and metal
lurgical engineering at the University of Illinois.

President Browning: Thank you, Professor Walker, for your inter
esting report.
We of the Illinois Mining Institute believe that if this Institute has

accomplished nothing else in its entire existence than its contribution

to the educational program, we have served our purpose to a great
extent.

Dr. Walker's report made certain recommendations that are such

that I think each of us here ought to give a good deal of consideration

to them. I am speaking of the requirements of the stale law with
You'll discover good merchandise advertised in thisgood publication.
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reference to the certification of graduate engineers. I believe ii is
proper ai iliis time thai we open iliis meeting for jusi a few minutes
for any discussion thai any of us might want to have mi that
subject. Is there anyone here who would like to discuss the recommen

dations thai Dr. Walker has made here Iliis morning?
.Mr. J. A. .leiferis i Illinois Terminal Railroad Co., St. Louis, Mis
souri) : Mr. President, I can't think of anything, hut it sure made a
lot of good sense to me.

President Browning: Thank you very much. Dr. Walker has recom
mended that this Institute go on record as recommending to our
stale Legislature thai the laws be corrected or changed to give the
graduate engineer some recognition oilier than having lo do the
same tilings a person without education would have to do in order to
obtain his lime spent in the actual work in the coal mines to be eligible
to take examinations for the various certificates.

I believe il would be propel' at this time for the Chair lo appoint a
Committee to study that and to report back between now and the
next meeting of the legislature, anil I will entertain a motion that

the Chair appoint an advisory committee.
What is tlie correct name of that. Dr. Walker? Your advisory
committee?

Dr. Walker: The .Mining Advisory Committee.

President Browning: The Mining Advisory Committee. The names
were read here a minute ago by Dr. Walker. I will entertain a motion

now that this Advisory Committee be appointed as a committee of the
Illinois Mining Institute to study the recommendations made by Dr.
Walker ibis morning with reference to the matters of legislation con

tained therein, and to report back to this Institute before the meeting
of the next legislature. Do I hear such a motion?

Mr. Paul Weil- (Paul Weir Co.. 21) X. Worker Drive. Chicago.
Illinois): The advisory committee went over Professor Walker's rec
ommendations last night. My suggestion would be that the Chair name

a committee to bring in a resolution this afternoon, placing the whole

matter before the membership for appropriate action.
(The motion was regularly seconded.)

.President Drowning: I think that is probably belter than my
suggest ion.

Dr. Walker: I might add that this Mining Advisory Committee is
appointed by the University to the University, and while the Institute

can take advantage of the personnel, there would be some overlapping,
if you call both of them advisory committees and have the same

personnel.
President Drowning: That is probably right, so I yield to the sug
gestion of .Mr. Weir, and we now have a motion before the house.
Our Advertisers, who make this volume possible, will appreciate your inquiries.
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H has been moved and seconded that the Chair appoint a committee

to draft a resolution and report back to this meeting this afternoon.
Is Ihere any discussion on thai motion?

(The motion was put to a vole, and carried.)
President Browning: The Chair will now appoint .Mr. Henry Woods.
Dr. Walker and Paul Weir to prepare thai resolution and report to this
institute this afternoon.

The next order of business is "Unfinished Business." Have we any
unfinished business. .Mr. Secretary?

Secretary Schonthal: No.

President Browning: The Secretary reports we have no unfinished
business.

The next order of business is "New Business." Is there any new

business to come before the meeting?
Secretary Schonthal: I have nothing.
President Browning: During the last year we have been unfortunate
in having lost two of our distinguished Past Presidents, two men who
stood out in the coal industry, not only in Illinois but throughout

the country. I refer to the late .Mr. .1. W. Shirks and Mr. George F.
Campbell. I believe it would be appropriate at this time for the
Institute to adopt appropriate memorial resolutions for those two de
ceased members. Do 1 hear such a motion?

Mr. Peter Joyce (Asst. Commissioner, Illinois Coal Operators Assn..
Springfield, Illinois) : I move that the Chair appoint a committee for
the purpose as outlined by him in his statement.

President Browning: Is there a second to that motion?
(The motion was regularly seconded, was put to a vote, and carried.)
President Browning: During the day the ('hair will appoint a com
mittee to draft appropriate resolutions to be spread on the minutes of
this meeting and shown in our annual report to the membership.
Is there any other new business that anyone would like to call
before the meeting at this time?

Gentlemen, we now come to the point on our program where we will
begin our technical sessions, ami at this time I'm going to turn the
direction of the program over to Mr. Clayton (!. Ball.

(Mr. Clayton 0. Ball. Paul Weir Company, Chicago, assumed the
Chair.)

Chairman Mall: Gentlemen, in view of the importance ami timeliness
of the papers this morning, I think we'd better put on our pit clothes
and start loading coal.

The first paper, entitled "Melt Conveyors — Loading and Transfer

Points." will be presented by a man who is well qualified through
his professional association and experience to talk to us about tills
subject. Mr. Kobert Fletcher, who is associated with the .1. II. Fletcher

& Company, Huntington. West Virginia, will give the first paper.
OurAdvertisers arc selected leaders in their respective lines.
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BELT CONVEYORS-LOADING AND
TRANSFER POINTS

By .1. ROBERT FLETCHER,
I. II. Fletcher »A Co.. Huntington. Wesl Virginia

The success of u hell coveyor operation in underground mining is
due to the quality of the manufactured items; the application, both as
regards mining Iayoul and type of material handled; and the main
tenance, and care of installation especially with respecl In loading and
discharge points.
Loading Points

In a recenl report by the Conveyor Committee of the American Min
ing Congress. .Messrs. Cricllton, Hanson. Thompson and the writer
covered features of shuttle car loading onto hell conveyors. With this
information available only a summary is here included.
1. When a sliiillle car discharges directly to a belt conveyor, hell

width should he ample to provide surge load carrying capacity
at normal belt speed. The speed differential between feed and
hell should he held to a minimum, decereasing ahrasive wear on
the hell, caroming where a directional change is involved, or
rolling of large lumps.

2. Where discharge from the sliiillle car is to a minimum width
belt, an indermediate surge unit such as a. shaking feeder,
heavy duly chain, or an elevating conveyor will even How to
the belt. In the case of chain and shaking conveyors, sections

may be added until a length of 150' to •-'.")()' has been reached.
The hell is then extended and i
y loading point is installed.

.'!. A short, speed-up chain conveyor gives minimum drop to the
coal and lays it onto the hell in tin- direction of travel at
hell speed.

I. Properly designed skirl hoards, and impact rolls are additional
loading point necessities.

Oilier mining equipment loading directly to belt conveyors would
be of the chain or shaking conveyor type, with loading conditions
similar to those described in the above mentioned paper. However, in

this case multiple room units usually discharge to a •'mother" hell

conveyor. Inhy coal must pass drive heads, and it is necessary to

keep drives to the edge of the bell so that lumps do not catch as they
How beneath or beside the drive. The coal stream at these points may
Play ball with the Advertisers who play ball with us.
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be closely centered on the bell by side boards, but ample opening
must be left lo clear maximum lump. To assure against lumps sticking,
the side boards can lie spring held at Ilie downbelt end or flashing
which would give under pressure can be used rather than board.

Travelling the length of the panel conveyor, the coal approaches the
discharge point, where it transfers lo another belt conveyor, a mine
car, or a hopper.
Discharge from Conveyor to Conveyor

Propel' transfer in a conveyor system is as vital as proper loading.
In end-on transfer, the head pulley extends over the tail piece, so that
scrapings may drop on the outby belt. With large diameter head
pulley, and size consist in which lumps may be expected, a bar screen,
permitting lines to fall through to the belt and cushion the lump un
pad is effective. The screen or chute should be placed at an angle to
meet the trajectory of the coal as figured from the belt speed, thus
eliminating bounce as the coal hits the chute. Lip of the chute is
located below center line of the head pulley and rubber Hashing be

tween edge of the chute and face of the pulley keeps coal or rock
from lodging between the chute and pulley.

At a right angle transfer point, a curved chute will smoothly Change
direction of the How. Where the transfer is midway to the length of
the receiving hopper, and coal must pass beneath the chute from an
inby loading point, the chute can be balanced so that Lumps will auto
matically push it up for clearance. Sideboards are required at these
points for final alignment.
Discharge to Bins ami Cars

A surge hopper is generally introduced in belt conveyor systems to

provide storage between tipple and face. Quite often this is located at
the slope lad lorn and may hold several hundred ton of coal. Aline con

ditions call for the hopper to be long and relatively narrow. The West
Kentucky Coal Co. employs a shuttle conveyor onto which the main
line bell discharges. It runs at half speed and is greater in width
than the main bell. Tin? frame is mounted on rail wheels and the end

of the conveyor may be raised or lowered by power hoist in order to

keep the coal drop to the hopper at a minimum. As the hopper tills,

the shuttle moves back beneath the belt head.

The use of stationary slowdown conveyors at the end of mainline

and slope belts permits high belt speeds, and reduces breakage which
would occur should the coal be stopped abruptly. By bringing the slow
down conveyor up from beneath the head pulley, a pocket is formed
so tlitit coal strikes on coal.

Panel belts may discharge to mine cars through an auxiliary chain
feeder sometimes referred to as it "Vo-Vo." This is a high speed
reversing, chain conveyor, giving a 90° directional change to the flow
of coal, and capable of momentary reversal for loading trips without

shutting down the belt. The "Vo-Vo" may be suspended from cross-bars
or roof bolts.

YoWll discover good merchandise advertised in this good publication.
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Plate feeders move the coal from the surge bin to the main Blopc
conveyor. Where possihio. ample height should be left hoiwoon llio
feeder tip and llio hell for a liar screen. While coal will carry up an IS0
pilch, a vortical bond al the tail pulley Hattoning llio slope to 10°
or loss will permit the bell to move lumps without rolling, and reduce
jamming of rock and slate at the hopper.
(iUM'UIAI,

At all transfer points electrical control devices of the trigger typo

can be installed, which will stop the holts if coal builds up. Water
sprays will relieve dust conditions.
Bell loading and discharge points must he worked out for each
installation as seam characteristics are the governing factor. How

ever, in general, host results are obtained when conditions permit :
1. Normal belt speeds.
2. Feeding the conveyor with a regulated load.
'•'<. Laying the eoal on the holt al near-belt speed in the direction
of travel.

-1. Designing transfer chutes to maintain smoothness of How.

5. Reducing impact by minimum drop, use of bar screens, or
cushioning rolls,
(i. Providing adequate light, space, and periodic inspection.
This paper is based on observation of existing belt conveyor loading
and discharge points. It is suggested that where installation or main
tenance problems arise, a trip be planned to a nearby properly, for
outstanding examples of every phase of belt conveyor operation can he
found in the .Mid Wesi coal Held.

Chairman Ball: 1 think we have heard a very careful analysis in
new and suggested solutions to an important phase of the loading

process. There is time on the program to encourage discussions and
questions to the writer of this paper. The paper is open for discus
sion or questions.

I think, from my own observations, that them are a number of
methods of considering this process of belt transportation. It seems
to me that someone might have some adaptation that he has worked
Out or some suggestion that he is working on, about this tiling. Does
anybody want to proceed with that?
Well, T take it. Bob, thai you covered the subject all right. Thank
you very much.

The next paper is on a subject with which I think many of us are
generally unfamiliar. We know that there has been a lot of work

going on concerning it. and probably a lot of thought and attention
being paid to it. The Bubjecl is ••Conveyor Belts of Stainless Steel,"
which will be presented by Mr. A. B. Crichton, Jr.. Assistant to the
President, Johnstown Coal & Coke Company, Johnstown, Pennsyl
vania.
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CONVEYOR BELTS OF STAINLESS STEEL

By A. B. CRICHTON, JR.,
Mining Engineer, Johnstown Coal & Coke Co.
.lohnsiown. Pennsylvania

The Coal Industry today recognizes the numerous advantages of
transportation hy belt conveyor. This is particularly true where coal
seams of less than four feet in height are mined. Total or partial
haulage by bell conveyors is a significant improvement over the inter
mittent movement of the run-of-face product by mine cars. I do not
feel it necessary to enumerate these many advantages in this paper.

A conveyor system using belts made of rubber has certain limita
tions and disadvantages because of the physical properties of the
material. The unit weight of a rubber belt is high with relation to its
tensile strength. Rubber in itself is a fairly weak material. In most

rubber conveyor belts strength is supplied by the addition of cord or
canvas duck, which is contained in the belt.
With most conventional rubber belt installations two-thirds of the

motive power required is for movement of the belt while one-third or
less is used to move the product. Elongation of rubber belts at starl
ing is approximately 1%. In a 2,000-foot conveyor requiring 1,000 feel
of belt, the elongation on initial starting where no gradual accelera
tion is achieved by lluid drives or variable speed motors, is about -1(1

feet. Because of this property of the material, a rather elaborate takeup or automatic adjusting mechanism is required.
Present practice has proved that a 2,000 to 2,500 foot distance for
pulley centers is about the maximum practical length. If an 1,800-foot
conveyor is standard length for an advancing section where 150-foot

conveyor extensions requiring 300-foot belt sections are installed, the
total belt at full length is comprised of 12 sections with as many
splices. At these splices weakness exists where niildew. rotting and
subsequent failure usually occur.

Because of the projected heading development plans for one of our
mines, the thought oceured that there would be many advantages to

a belt installation which could lie operated on one mile or more pulley
centers. With our conventional equipment limited to 2,000-foot long
conveyors, three individual installations would be necessary. Such

a haulage arrangement would involve three transfer points, tit; which

locations some spillage is unavoidable, the coal is subject to degrada
tion, and a dust condition, which is hazardous, almost always exists.
In our case, where men are transported into and out of the mine on

belts, increased travel time results from the necessity of by-passing
Buyer meets Seller in the back of this book.
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transfer stations on £oo.t. Ii is accessary to pipe water for spraying to
points where dust is generated. To operate the drive motors at the
various belt heads, transmission line must be strung or bore holes
must lie drilled for the entrance of power through cable. The use of one
long continuous belt would eliminate these many costly installations
and disadvantages.

In July litis when a new carry material was contemplated, the only
bell offered by the rubber industry, which could operate on a one-mile

long conveyor, was steel cord belt. This construction consists of steel
wires embedded in rubber to provide the necessary strength. Such
bells in ill) to i'li" widths are heavy — over 21) pounds per running
fool—ami are very expensive—in the neighborhood of $18.00 to
$20.00 per linear foot.

At. that time the possibility of substituting stainless steel strip for
rubber was considered in an attempt to improve on a carrying material
containing certain characteristics not inherent with rubber. Stainless
steel rather than some other high carbon steel was selected because in

stainless is contained all of the many characteristics most desired for
this application.

The first experimental test of a stainless strip was run on July 22,
1949 at the Crichton No. 4 .Mine of the Johnstown Coal and Coke

Company in Nicholas County. West Virginia. A section of stainless
steel slightly over 100 feet in length and 20 inches in width was

placed on a conventional rubber belt conveyor frame and successfully
operated at our usual belt speed of approximately 100 feet per minute.
The free turning head pulley, the tandem drive pulleys and the tail
pulley were lagged with rubber belting. On future tests all carrying
idlers and return idlers will be encased in rubber collars or rings to

eliminate the nietal-to-metal contact between the steel strip and the
steel idlers.

Tin- strip will literally lloal on a rubber cushion. The two outside
inclined carrying idlers tire at 20° and these carrying idlers were

spaced at 8 and then 12 fool intervals. The steel belt was tiot. passed
around the tandem pulleys through a figure 8. II was threaded through
the pulleys which are operated in reverse rotation.
The steel for this test was of Type 302 (18% chromium, 8%
nickel), half hard temper, .035" in thickness, which is about 21 gauge
or ;,'., of an inch. A short strip was used intentionally to conduct an
accelerated test. At 400 feet per minute the belt travels the complete
cycle in l"> seconds, or approximately 1,920 cycles per shift. Careful
observation was made of tension, (roughing. Hexing and alignment.

The experimental belt has been load tested with 100-pound sacks
of cement. This, of course, is imposing a greater unit load on the strip
than would be experienced with coal at full bell capacity. A fully load
ed 20" belt carries approximately 2."> pounds of run-of-ntiiie coal per
foot. We have no intention of placing such a belt underground until
we test at least live more strips of various types, thicknesses and
hardness.
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Following is a specific comparision of rubber and stainless steel
belts. Our preseni main line conveyor is used for tins example.

Conveyor

Rubber

Steel

Length Pulley Centers

2,280 Feet

2.280 Feet

Bell or Strip

1,800 Feet

4.800 Feet

Weight/Fool

20 Pounds

4 Pounds

18 Tons

o Tons

Weight Product Carried

22.8 Tons

22.8 Tons

Total Weight

67.5 Tons

31.5 Tons

Power Required

78 11.P.

30 II.P.

Idlers Required

I' Intervals

8' Intervals

Elongation Starting
Elongation
Cost/Linear Foot
Cost of Belt Installed
Rubber Belt Vulcanized at Splices

1%
18 Feet
$8.61
$40,000.00

.02%
l\/.2 Inches
$1.60
.$7,200.00

Weight/Conveyor

Steel Snip is Riveted

Subsequent to our decision to experiment with steel as a carrying
material, we learned of similar applications in Germany. To'our
knowledge the Germans never used any stainless steel. However, they
do have some 800 thousand feel of high carbon steel in use today. '
We have received much information from various German engineers
during the hist year. They use a special grade, open hearth, cold rolled
Steel. Their manufacturing method results in a specially dense
material, the uniformity of which is increased by a repeated inter
mediate annealing ami a careful heat treatment of the metal in an

electric furnace. The tensile strength of this material does not ap
proach that of stainless. The German steels on test show an 8 to 10%
yield elongation before failure: whereas Type 302 stainless has an ap

proximate 80',; elongation prior to failure.
The Germans also experience considerable difficulty in that the
longest piece of steel obtainable in a continuous strip is but 90 feet.
This, of course, necessitates a multitude of splices for any considerable

'ength of conveyor. It. is well known that many splices make align-

nent more difficult. Steel mills in the United Slates can furnish con-

me
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(unions lengths or stainless strip up to 5,000 feet This length depends
upon width and thickness desired as the strip is rolled from an ingot

of definite weight.

This application of stainless steel as a carrying material is not
new. The Sandvik Steel Company of Sweden has constructed steel
conveyors, usually in narrow widths, for many years. These strips are
used in the bakery and food industries and in many other industries for

handling hot materials. Recently the manufacture of various plastics
requires stainless steel belts of minutely exact specifications.
High grade stainless steels produced in this country have almost all
of the properties of rubber belts without many of their disadvantages.
The tensile strength of steel is six to seven times that of rubber, per
mitting much longer continuous lengths. Sections of steel can be con
nected by riveting, welding or lacing, inasmuch as strips can be cut
to definite lengths and the connecting attachment affixed in surface

Shops, belt extensions underground are relatively quick and simple.

Stainless will not rot or mildew and is not affected by acid mine

waters or lubricating oils. Because of the rigidity of a steel sheet in a

Iroughing posit ion (the I-Ueain principle) it will be possible to space
carrying idlers at much greater distances. Because of the reduced

weight of the strip and the very small percentage of stretch on initial
starting, which eliminates the fly wheel action encountered with
rubber conveyors, the horse power of the drive motors can lie material
ly reduced.

A conventional rubber belt conveyor complete with drive assembly
motor, speed reducer, tail pulley and belt cost from $20.00 to $25.00
per linear foot, depending upon the length. It is our hope that the
total cost of a complete conveyor using stainless steel strip will be
$4.00 to $5.00 per running foot. If we later develop a high carbon steel
to serve this same purpose, even though failure may occur sooner
because of fatigue of the material or for some other reason, it is con

ceivable that such a belt in \W widths would cost 28* per foot rather
than some $8.50 per foot for rubber belt at the present time. This

realization will only be possible after considerably more experimenta
tion and factual data is acquired.

hi conclusion let tne say that ir is not the intention of the (speaker)
writer to disparage or detract in any way from the splendid record and

truly pioneering efforts on the pari of the rubber industry in their
development of belt conveyors. This mutual development has assisted

our industry immeasurably in the reduction of costs and hazards for
many years.

Our attempt to develop one specific idea is an effort to reduce the

per-ton cost of installation and operation of a transportation svstem.

If a carrying material utilizing paper, hemp, rayon, plastic or any

other substance could be devised and could be adapted to this use. it
would lie .in additional assistance in assuring the survival of our coal
milling Industry.
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Chairman Ball: Here we have what I think is a very interesting,

very illuminating progress report on a new material that can be used

for'the transportation of coal. It is new to coal but it has been used
in other industries and rather successfully.

I wonder what the rubber belt people think about all that? Can we
have an expression of opinion, or any questions?
Mr. Crichton: I don't, think that's fair to the representatives of the
rubber companies. Their immediate reaction might be one of skepti
cism, resistance to a new method and their defense of a proved and
succesful method is only natural and would influence their thoughts
and questions if they commit themselves immediately.
Mr. Robert Fletcher (J. H. Fletcher & Co., Huntington, W. Vn.,) :
Mr. Ball, I believe that there were special idlers, of the type used in
Germany, which I think would be of interest to the Institute.
Mr. Crichton: I received a very interesting bit of information last
night. The Robins Conveying Kelt Company (that was the former name

I believe) developed a coil spring idler some twenty years ago. It is
reported that this was then taken to Germany. This is how the Ger

mans wound tip with the so-called "coil spring idler" which deflects
under load and conforms to the shape of the belt either steel or rubber.

Who knows what. Russia will wind up with?
These idlers have operated very successfully. Most of the steel belts

in Germany today are supported on these coil spring idlers. One of the
big advantages with them is that only two bearings need be lubricated:

whereas, with the conventional fixed position steel idlers in use in this
country today there are six bearings and the internal bearings are

particularly difficult to lubricate.
There may be disadvantages to the coil spring idler in that there
may be a whipping action. Certainly more power is required to turn it.
If what we have discovered so far, what we have proved so far —
that we can space idlers on 8-foot centers and possibly 12-foot centers,
which would eliminate many idlers—is correct, that would not only
reduce the initial cost but certainly reduce maintenance and burned-

out bearings and would in many ways be very advantageous.
1 have prints of these idlers if anyone cares to see them. 1 also have

complete prints on belt heads, transfer points which I have just re
ceived this week from Deinag at Duisburg, Germany. We have had con
siderable correspondence with various German engineers in the last

year as well as information from the Sandvik Company of Sweden.

Inasmuch as steel belts are being used in so many other industries I
can see but very few obstacles to overcome or conditions which would

prevent their use in underground conveying in the coal industry today.
Chairman Ball: Another question, Mr. Crichton. Have any exper
iments or tests been made which would show the maximum pitch or
slope on which a steel belt could be employed without excessive
slipping?
Mr. Crichton : That is one of the first questions all the rubber fellows
You'll discover good merchandise advertised in this good publication.
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always ask me: "How are you going to gel up a 2095 grade, partic
ularly in mines where they are using belts on sleep slopes." My im
mediate answer to that is 1 would use rubber. I would not attempt to
use steel on very steep slopes although these hells could lie roughed
so thai there would not be much slippage.
Tt. so happens thai the particular strip which we have on test is
vt-vy smooth. It is a highly polished, cold rolled finish, almost mirrorlike, and it would lie foolish to stand here and attempt lo say that you
could negotiate slopes as steep as with rubber. We haven't made any
actual tests on that. We just don't know but I feel quite sure that any
grade up to 1(1% could be negotiated without any difficulty. When yon
get up to JS degrees, that is something else again.
It is possible to put cleats on the belt, or if not cleats, at least little
si rips of silver solder. Of course, when you put anything on the sur
face of the belt, that same bump or raised area has to pass over the
return idlers and there shock or impact results. Thai might not be so
bad if we put rubber rings on our return idlers ami, of course, some
method for the elimination of the metalto-nietal contact between the

strip and the idler must be devised. We know that if we continue lo run
this steel strip over an inclined steel idler, we will get Hie strip as
sharp as a razor. No doubt about that.

Chairman Hall: Any further questions or suggestions'.' Thank you
very much. Mr. Ci-ichton.
The next subject is on something in which I stand in awe. "The
Importance of Coordinated Mine Accounting." It will be discussed

by Mr. •!. W. Broadway, Secretary. Bell & /.oiler Coal & Mining Com
pany. Chicago. Illinois.

Our Advertisers, who mukc this volume possible, will appreciate your inquiries.
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IMPORTANCE OF

CO-ORDINATED MINE ACCOUNTING
By J. W. BROADWAY
ltell & Zoller Coal and Mining Co.
Chicago, Illinois

Mr. Chairman, members of the Illinois Mining Institute, and guests:
The subject assigned to me is at best a very dry one, so I hope
you will bear with me for just a few minutes. I believe it would be

even more uninteresting to you for me to quote a lot of technical
terms with reference to accounting, but never fear, I cannot do that,

so I am going to confine my paper to the coal mine accounting as it
applies at the mines where no doubt you hear something about it.
every day.

After giving quite a lot of thought to the title of the paper assigned
to me, it seems that there is one word that should be incorporated in the
title, and that is cooperation. I believe that cooperation is very
essential in obtaining co-ordination. Needless to say. both co-operation

and CO-ordination in coal mine accounting are just as important as in

any other department of the mining industry. Certainly efficiency in
operations cannot be obtained without both of these factors in each
department.
I think perhaps the best way to present the subject is to follow the
accounting procedure in a brief manner through each division of the
Accounting Department to stress the importance of the subject and to

present their part in the mining program.

First, I would like to start with the Pay Uoll Division which of
course is of prime interest to each employee, lie is anxious to obtain
his wages when they are due. and watchful to see that it is the correct

amount. To accomplish this it is necessary that the information for
preparing the pay rolls be presented to the Pay Poll office in the
proper manner. Involved in this we find first the Supervisor and then

the Timekeeper at the mine. The first procedure, of course, is for tinSupervisor who has several employees under his supervision to turn
in the lime for each employee in such a manner that it reflects the
hours worked in the proper classification. This is very important so
that the pay roll clerk can properly credit the employee's account with
the exact amount at the rale applicable to the classification of work.

The pay roll clerk must be able to readily determine that the proper
rale applies to the classification shown. If this is not carefully watched,
many times improper rates can be established which were mil intended
in the contract. This also eliminates the necessity of having to check
back for errors after the employee has received his check.
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The next step involves the Timekeeper, who in many eases is in
charge of the lainplionse or checkroom. He must see that the time is
(timed in only for those employees who have called for their lamps or
check that day. Without this check it is quite possible for a Supervisor
to make an error in turning in time for the wrong person who may
not even lie at work that day.

We all know that especially in underground mining the labor cost
represents a very high percentage of the total production cost per
ton. It may he as high as 709;. As a matter of fact, from one reporting
agency, the average labor cost over all mines in the southern pari of
Illinois for the first three months of llllil was reported as 61% of the
total cost. We can see from this that it is very necessary that these

charges he watched very closely and correctly reported. There is no

question about the importance of co-operation and co-ordination in
this division.

Next, I would like to discuss the Warehouse or Supply Division. 1
have found in my travels through the past years that many limes the
method of handling supplies and records has been very much neglected.
There have been instances where hardly tiny attention was given to
the stock room. It may he natural for some to think that certainly the
material is needed and will he used some lime or other if it is ordered.

This is no doubt true, hut if a complete record of materials is not
maintained you cannot obtain the true cost nor control of the stock.
I am sure that if you. as a supervisor, either personally went lo the
supply room or sent one of your employees for a replacement pari
on a machine that was broken you would he sadly disappointed and
very critical if a lot of time was consumed in looking for the part and
it was found thai you did not even have any in slock. This can he
eliminated and in many instances a great savings would result by a
complete control of your stock. This can he done through what is
known ;is a perpetual inventory record or card. The stock can he so
arranged thai the record can reflect the exact location in your supply
room of the item, and it also will roller! the purchases and issues and
balances of the many items on hand at any lime. This, in itself, will
save time which means money and promptly issued material when il

is requested. This further results in the warehouse clerk having a
record of the number of each item that is used so Unit he can maintain

his stock without over-supply. The warehouse man. however, cannot

he expected to anticipate loo much. All Supervisors must co-operate
in advising the warehouse clerk in sufficient lime to have materials
needed when a special job is contemplated. The warehouse clerk is
required lo report and present to the Cost Department the necessary
Information showing the material issued, the cost, and where il is to

he used so that it can he properly charged. This requires the co

operation of the Supervisor in giving this information, especially
that of where the material is to he used, to the warehouse clerk.

1 also want to mention here thai through my pasi experience T
have found thai greater efficiency and savings in operating a ware
house or supply room can he obtained by a centralization of such an
establishment where several mines of the same company are operated
Our Advertisers, who nuike this volume possible, will appreciate your inquiries.
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within a reasonable distance ot such a central location. This savings

can be accomplished through the decreased investincut in the supplies
ami the number of employees required to maintain the stuck. It stands
to reason that it would not require as many of each item to be carried
in stock in such an arrangement as it would be to have a supply room

for each operation because in many instances one spare part in stock
will lie all that is necessary to give emergency relief in cases of

breakdown in any one of the mines. A replacement can be ordered im
mediately, whereas if a supply room is maintained at each location
each supply room would probably carry an extra of the same part.
None of these things, however, can lie accomplished without the co
operation anil CO-ordination between the several Supervisors in the

Operating and Warehouse Divisions.
The next division I wish to discuss anil which is a very essential
one is the Cost Accounting. I have hail the privilege of seeing several
types of forms for maintaining the costs. I believe that the form to be

used depends entirely upon the type of informal ion the man in charge
of the operation desires. In some instances, he may require very de
tailed form or in some instances it can he very brief. In either event,
the records must lie maintained in such a manner that the cost can

he scrutinized very closely. I don't believe there is anyone who would
dispute the fact that we do have to watch our costs very closely.
The coal industry today has a lot of competition in other fuels.

With the present high cost of labor and materials, the competition in
gas and oil is wry acute, so far as cost to the consumer is concerned.

We read in the papers that the demand for gas heal has increased 20$
in the last year. We know that railroads which in the past have been
very large users of coal have been dieseli/.ing rapidly in the past few
years. We lind also that oil burner installations are increasing rapidly.
There is no doubt that this trend will continue if coal is not made

available at a competitive price and quality. We are told in many
cases that the cost of gas and oil heat is slightly under that of coal
heat. I mentioned this competition to stress the importance of the
Operating Department being ever watchful to lower their costs so

that their Sales Department can sell the product at a price to meet
this competition and still maintain a margin which will permit the
industry to stay in business. In order for this information to be

obtained by the Cost Accounting Division, they must have (lie co
operation ami co-ordination of all departments.
There might be some question as to whether the Compensation De
partment can be included under the mine accounting. I am speaking
of the Workmen's Compensation Department. These records are gen
erally maintained by the Accounting Department. The costs of ac

cidents are not confined to the actual amount of money expended to
rehabilitate the employee and pay him for the time lost due to the

injury, but they are further reflected in the efficiency of the operations
and represent a very important part of the cost. This cannot be
shown in dollars and cents but we will nil have to concede that the

hidden cost is there. I believe these records should relied the type of
accidents and causes so that such information can be given to the
I'ltiy ball with the Advertisers who flay ball with us.
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Operating Manager for his guidance and use in his Accident Preven
tion Program. The type of information, of course, is dependent upon
that required by the parties who use it. This information cannot be
maintained by Ilie Accounting Department unless they have the full
co-operation and co-ordination of the Supervisors in the Operating
Department.
I have shown the different divisions, in a brief manner, pertaining to
the accounting at the mines but I would not feel that I have

completed this paper without mentioning the importance of the co
ordination of these records with those maintained in the general office.
In many instances, including our own, general offices are maintained
in Chicago. Illinois, which is located many miles from the point of

operation. -Ml of the detail work, however, with reference to mine ac
counting is maintained at the mines. The general hooks from which

all the financial statements are compiled are maintained in the Chi
cago office. These statements cannot he compiled with any degree of
accuracy unless the proper information is transmitted to this office
from the mine. Therefore, the importance of co-ordination certainly
extends to the general office.
In conclusion I wish to say that I have heard remarks, and no
doubt many of you have heard the same remarks, that a mine clerk

is just a necessary evil, you have, no doubt, also complained about, the
records you have been called upon to maintain and furnish. I have,
therefore, tried to touch upon this subject in such a manner that you
can readily see the importance of coal mine accounting and hope that

you will understand why you are called upon to furnish such informa
tion. I want to thank you for your courtesy in giving your time to

listen to this paper.

Chairman Ball: There is no question that mine accounting is a very
important phase of coal mine operation. Lucky is the coal company
that has an expert in charge of that department.

Are there any questions on the subject?
I wish I knew more about it, -Mr. Broadway. Thank you.

We all know of the continually increasing importance attached to

the next paper, entitled "Developments in Continuous .Mining." Mr.
Lee Barrett, the author of this paper, perhaps was not the father of
continuous mining, but he certainly helped in the wet-nursing and
with all the problems pertaining to it.
.Mr. Barrett is Research Engineer, Joy Manufacturing Company,
Franklin, Pennsylvania. Lee?
For those who might mil know it. Mr. Barrett was formerly with
the Pittsburgh Coal Company.

.Mr. A. Lee Barrett (Joy Mfg. Co.. Franklin. Pa.): This is a big
subject, gentlemen, and is getting more important every day. Twenty
or thirty minutes is an awfully short time to devote to it, but we
will try to hit the high spots as best we can.
Our Advertisers are selected leaders in their respective lines.
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DEVELOPMENTS IN CONTINUOUS MINING
By A. LEE BAEBETT
Joy Manufacturing Co., Franklin, Pa.

The first continuous miner produced by the Joy Manufacturing
Company wenl into a mine of the Pittsburgh Coal Company, January
16 1948. That was quite different from the commercial machine being
produced at this time. It had a 24-incli-vidc cutting head. It ramped

18 inches into the solid face of the coal, and had various other

features which are quite different from the present machine, among

them a tunnel through which the coal traveled. That machine had Us

share of troubles when it started off, bul it dually settled down to a

degree and for an extended period. By the way, it is still operating,
averaging perhaps from 150 to 200 tons per shift, with a live-man crew.
In thai particular mine we have the Pittsburgh slate, which is very

soft slate, about IS inches in thickness, lying above the coal, and a

greal deal of timbering is required. The machine is still operating in
pillar work, anil is able to handle the situation very satisfactorily.

The second machine of this same type went to the Consolidated Coal

Company, St. Louis, and started in operation about July 7th of 1948.
It was a similar machine, with a few minor improvements which had

been indicated from the previous experience. At Lake Creek the coal

was much more dense than was the coal in the Pittsburgh seam. How

ever, this machine worked along with reasonable satisfaction, except
for mechanical difficulties due to the ftrsl design.

I would judge that their tonnage at Lake Creek perhaps may have
averaged something like 200 tons per shift, with a high tonnage per
day of something over J00 tons.
One of the interesting things that we learned in these first two tests
was the effect on the life of bits. Naturally, it was a matter of con

siderable concern, and nobody knew bow they would stand lip. As a
result of these two tests — which were handicapped considerably by
the construction of the machine, as one of the designers, unfortun

ately, pat out the wrong piece of steel for the bits— it was established
that the bit life, at least in these two operations, was running about
1.". tons per bit. That indicated a regrind of about live limes on a
tungsten carbide bit.
When we drew a comparison between what a bit docs on a catting

machine and what it docs on a mining machine, we found that ap
parently a bit is capable of removing live times the material by volume
on the miner as it is on the cutting machine. No doubt that is true

because the continuous mining machine docs not cut coal — it esscnAdvertising in this volume makes it possible to print it. Patronise our Advertisers.
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tially pulls the coal from the face — so the hits actually do not do
as much work, and that has heen retleeted on the later machines in
a ratio of somewhere around ll! to 1.

At iihout tlml same time the design was started on the present
model continuous miner. 3(1 of these experimental production models
wain produced. The first one went, into action in November, 1948, and
others followed at a relatively rapid rate; about four or live a month,
I believe, were being produced of the total machines to be placed.
These machines were distributed generally throughout the coal fields
of the United States, the idea being to gather information as quickly
as possible as to what we were up against in continuous mining.
We all know that when a new machine is produced, particularly as
radically new a machine as this, that it is only normal to expect
certain difficulties with the first design. We anticipated that, and
tried to get widespread distribution so that as many difficulties as
possible could be uncovered in a relatively shod period of time.
.Many of you — probably most of you — have seen this machine.
The head was widened from 24 to 30 inches. The depth of sump re
mained the same, at IS inches. The conveyor opened up and coal came
back over the top of the machine. Additional flexibility was built into
the machine — at the front end of the machine the disintegrating edge
would swing 45 degrees to either side of center, and the rear con
veyor could also swing 45 degrees to either side of center. This meant

the machine could be placed iu a right angle situation, and provided
great flexibility in getting around in general.

Our thought was that this machine must he developed so that Tom
Jones or Bill Smith could put it in his mine anil mine coal the way
he wanted to mine, under his conditions, because as we all know,

coal mines vary greatly. Conditions vary, even in the same field; we
have a wide variety of conditions, and it is of major importance, I
believe, thai mining machinery be made adaptable to the conditions
which may be encountered.
The traveling speed of this machine is 35 feet a minute. It is pro
duced in two models. The basic height of the lower machine is 34

inches, and the higher machine is 48 inches. The 34-inch model has
a reach of till inches, and the 18-inch model has a reach of about 103
inches.

In order to minimize mechanical difficulties, it lot of horsepower is
required in the machine to minimize tear-ups and breakdowns. As a
result of this horsepower, slip clutches were built into the main drive
motors—not slip clutches of the type intended for the same kind of
Operation on automotive machines, but clutches which will slip mo
mentarily and allow the overload relay to go out and relieve the
mechanical load. Apparently these clutches have done the job very
nicely, because it was necessary in this machine to protect a speed
reduction from the two (i."> horsepower driving motors in a rather
small space. This usually happens in coal mines. It seems we never
have very much room to work in.

It was necessary to provide this reduction in relatively small space
due to available location on the machine, and the speed reducers have
Establish your identity — mention this publication when dealing with Advertisers.
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stood up very well indeed. I believe thai is primarily because of the

insertion of the slip clutch between the speed reducer and the motor.
All of the Hist machines had sprays incorporated in them, based
on our experience with the prototype machine's. These sprays were
all low-pressure-type sprays. The fust machines were capable of cut
ting from four to six inches below the level when you dropped the bar
down. One tiling we learned about that was that we definitely needed
the six inches; there couldn't be any four, because in rolls and places
where we have certain undulations, it is very important to get the
bar down and make a bottom where you want it.

The machines were equipped with timber jacks on their sides to
assist people in seams where timbers needed to be set in supporting
cross bars. They were more or less of an after thought, but they have
been quite popular and greatly used.
As I say, about 30 of these machines were produced. They were
sent out into the field and. as was expected, they developed certain
difficulties. I think many of you are familiar with those difficulties,
but I'll run through them briefly and tell you what has been done
about them. Fortunately, the difficulties were, from an engineering
point of view, relatively minor in nature. There were no big structural
faults, no faults in the motors, no faults in the speed reduction in
general, or places where it would really hurt, so 1 guess we were
pretty lucky.
However, there were a number of problems. In fact, for each model
machine there are about "ill alterations which have been made, and 1

don't count the tiny ones, as a result of experience on these lirs) ;!()
machines.

One of the big problems was the swing at the front end of the
machine. There is quite a mass of material—about S tons — associ
ated with the disintegrating head, which must be swung 4."i degrees pins

and minus the center line. Well, being susceptable to salesmanship, as
everyone is, we were sold on the wrong brass to put in the bearing,
li was a little sticky. In fact, it was quite sticky, and our pressures
required to swing the machines were excessive, in our opinion.
As a means of correcting that, we just got back to good old coal

mining practice. Probably most of you use a high lead bronze in your
journal bearings. For a moment we had forgotten the necessity for a

material which would not get into trouble in case of poor lubrication,
which is inherent in itself, and with a low coeflicient of friction. ISy
introducing a high lead bronze

-about IS per cent lead — we were

able to reduce the swing pressures from an average pressure of around

1,500 pounds down to about 600 pounds. I'm referring to the hydraulic
swing pressure on the machine.

The swing jacks—which were traveling cylinder-type jacks with
the piston rods sticking out each end. anchored in the machine— were

carried on the pistons. Due to high pressures, there was deflection of
the piston rods and it beat the packing out of the [lacking boxes.
I don't know if it is absolutely necessary thai this next precaution

be taken, lint it appears wise in view of the fact that what may happen
to a machine at face is unknown. We have mechanics and operators
Buyer meets Seller in the baek of this book.
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wlio sometimes linker around a bit, and in view of the possibility

of thai happening after reduction of this swing pressure, the jacks
have now been placed in ways so they are guided in their travel and
cannot deflect to throw side loads on the machine.

There were some other points in the bar. The guides which went
around the idler roller were not adequately supported or anchored.
The load was carried on holts. These guide yokes are now keyed in
place with more than twice as many bolts holding them on keys pro
vided I" carry the total load.
Experience had to be gained with respect to chain guides. We
couldn't spend too much time, usually, with cutting machines operat
ing chains in the position that they operate in on the continuous
miner, and it is probably- -from a chain point of view—-about the
toughest position in which a chain can be operated, so certain informa
tion had to he chased out in the open with respect to providing guides.
In some instances chains were operated without guides on the first
machines, in some instances with guides in one location, and in other

instances the location was different. As a result of that experience, we
believe that a satisfactory and adequate guide location has been
acheived.

The conveyor chain on the machine was originally a double strand
conveyor chain. Chain life apparently was satisfactory, but, as we all
know, from time to time the double strand conveyor chain will jump

the sprocket on one side, and there is a loss of time while the chain
is being straightened out. As a result of that, the chain has been
converted to a single strand.
A bumper was attached which was found to be too weak, and that

needed reinforcing.
We found that the pump drive belts needed to be tightened from
time to time, and the tightening arrangement was inadequate. It was
very hard to get to it. and as a result the hoys let the pump get: into
trouble before they adjusted it.

Easy access has now been provided so that the belt, can be adjusted
in a very short time.
The dust control was not satisfactory in our opinion, with low

pressure. Instead, the work was done with high-pressure pumps ami
spray nozzles, and as a result of that, a complete new system of spray
ing was developed. Now the high-pressure pump delivers water at

about -11)0 pounds at the nozzle while spraying is being done. In other
words, there is no line loss included in that 100 pounds. Two nozzles

are provided on either side of the cutter, ami one back on the inter
mediate first conveyor.

Relatively strange things happen when you build the pressure up
on those nozzles. We stumbled on them more or less accidently. and

I believe they are quite important. When the pressure reaches some
where around 300 pounds, you begin to get a very animated injection
of the air. and you develop eddy currents in the room, which go down
the bar — counter tiow — out toward the wall of the room and hack

and through again. There is a good deal of velocity in the air — per
haps a couple of thousand feet a minute.
Value is apparent in the merchandise of our worthy Advert!.i sers.
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The secondary spray, located hack on the conveyor, can pick up

anything that comes back toward the operator, and with this general
arrangement we have been able to— I would say—do a 50 per cent

better job than we were ever able to do with low-pressure sprays, and.
at the same time, cat the amount of water being used in dnst control
from about 12 to 15 gallons per minute, so that at the present time
it appears that quite good dnst control can be had with an application
of about 11 to 2'A gallolns per ton. Of course, dust will vary, and some
people may be able to get by with \\'-> and some people may need S,
or 5, to get what they consider the best dnst control. At least great
progress has been made in that direction.

Improvements were made in hydraulic hose arrangements, partic

ularly on the low machine, the 3JCM, which is 34 inches high. It
wasn't necessary on the high machine, lint was sufficiently important
on the low machine that telescopic conductors were provided to
carry the hydraulic Quid through the lS-inch sumping extension.
Certain structural weaknesses were found

in

machines after a

year's service, and those points have been reinforced and made
adequately strong.

One of the big problems in the original machine was clean-up.
There was loo much coal left: on the floor.

In the interim, a new

clean-up device has been developed which consists of two scrolls
actuated by the sninping pressure to swing out. gather up the coal
and bring it in to the bar so that it will be adequately cleaned
up from the floor. I believe we can say that the clean-up with these
scrolls is completely on a par with anything that is being done with
loading machines. They go right out to the rib and scrub along the rib.
They have relief valves in them, and follow the contour, whatever
it may be. to reach the coal in hard-to-gel places.
As you can visualize, this is kind of an expensive project. I expect
that by the time we are through bringing these machines up to date,
the Joy Company will easily have invested $300,000 in this rebuilding
program alone, but we feel that il has been very much worth while,
because it has provided a wealth of information as to the problems
involved, and if we had not found them quickly, the problems would
probably be trailing us for the next live to terr years.
While we realize that probably nobody ever readied perfection, at
least we think we have chased a very large percentage of the problems
out into the open right away, so that the machine will be able to go
to work with a very minimum of lost time and difficulty.
There are several points of interest on the present machine. It is
capable of handling any mining system that can be tin-own at it, I
believe, because of its great flexibility.
Room width is no longer- very important. Von can gel as much coal
orrt of 12 or 14 feet as you could get out id' IS or 2(1 feet before.

That, of course, reduces your open area, and we shall see a little
later how it helps in many other- cases.
Transportation, in general, has been by shuttle cars, using the

hopper car behind the miner, and a transportation car- carrying from
the hopper car to the belts. It appears that a total travel of about 40(1
Mentioning this publication when writing Advertisers puts friendship into business.
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feel should be the maximum considered, because of too much lost lime

waiting for transportation if we get further away.
Supervision, of course, has been greatly improved, due to Hie fact
that everything is happening in one place. The supervisor doesn't have
to work through fi. S. II) or II rooms to sec what is going on. He can
be right there and see all of it, all of the time.

Screen anaylses show that the product of the miner is larger in size
than the product they can produce with conventional methods. Where
.Mother Nature is called on and we get pressure on coal, coal size

jumps amazingly. Our lirst experience was with the Pittsburgh Ores
cent Mine, and it. was found that the coal, when mined in such manner

that weight, could be applied to the coal, jumped in size immediately.
A very striking example of that here in Illinois is the work done
at Orient. Weight was applied to the coal there, and the product from
the miner was comparable to the best they ever had. If you'd like to
quiz .John Foster on that in the discussion period, he can tell you
exactly what happened. It was most interesting, and proves that, if
you assist Mother Nature, you can do a lot, and you can't do so if
you don'l take her into consideration.

Mine development, of course, will be much more rapid with this
type of miner. It. will be possible to bring a mine quickly into
production, because we'll only have to have one place to get, our 300
or 400 tons per shift from the machine. You will no longer have to have
a lot of places, and it should be possible to bring a mine into produc
tion in a matter of months as compared to years in the past.
Hoof control has been improved in every instance. Due to the fact
that there is no shooting, no cracks or lissures — which we have found

traveling 110, 40 or 50 feet from the sharp face — it appears that the
roof is much sounder. I think another reason why the roof is sounder
is that the speed of operation gets us in and out of the place, perhaps.
in three days. Hut, at any rate, we'll get in a room and run away
from the trouble.

Still another point which makes possible the addition of pressure I"
coal where it probably was not either practical or possible in con
ventional mines, is the fact that we only have one pillar behind us.

In almost every case this has made it possible to improve the per
cent of extraction. The high in extraction ran about !)(! per cent
at the Crescent mine, which was about. 15 per cent over anything

possible before, the difference being that it was possible to gel that
rib and get out before the roof pressure developed.
With respect to dust, we must control dust so we (am stay at that
machine all through the shift. We have to slay right with the miner,
so the requirement of dust control is really higher than it has been
with our other types of operation, so our explosion hazard has been
reduced from that angle. Our roof control is better. Supervision has a
chance to follow up on safety. Our ventilation is much easier, since
they now have one room to ventilate, whereas we used to have, perhaps,
ten. Exposure is naturally reduced. We have fewer men, and they are
in and out of the place in a hurry; they don't have to stay in a
dangerous condition for any length of lime.
Our Advertisers make it possible to publish this volume — give them a "break."
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As to production life these machines have been most satisfactory.

These machines produced from 200 to 400 ions pec shift, generally
speaking, depending on mining conditions. Crews varied from three
men to approximately live men, de iding on Hie nature of the root

and the minim.' system being used, so the tons per man run from -Hi

to 100 per shift, [believe we can all agree that with production of that
kind, the future of continuous mining is assured. It is certainly an
important development, ami one which I believe must change coal
mining as much as it has been changed by mechanical work thus far.
Thank you.

Chairman Hall: Thank you. .Mr. Barrett, for a very frank ami
common sense discussion of llie problems encountered and the im

provements that are made and being developed in the growth of this

very lusty new piece of equipment.

There is plenty of lime for discussion and questions on any phase of

.Mr. Barrett's comment that yon wish to raise. The paper is open for
discussion.

It would he of interest. Mr. Barrett, if you would tell us briefly about
the accessory pieces of equipment that are involved in the use of the
continuous miner.

Mr Harreit : There is one thing I'd like to say. I have been kidded
to death aboul a paper I gave before the Mining Congress some time

ago. when I couldn't answer questions. 1 can answer them today, and
will.

With respect to the accessory equipment, that, of course, would

include a good many changes being made all the time. 1 think it will
be absolutely necessary, for our new systems in mining are certainly
going to come out, of this operation. I feel we won't stick to the things
that have been advanced in the past, although what the new systems

may be, we have no way of knowing, hut certainly, with a machine

Which has the flexibility the continuous miner has, we will find ways
of using it to assist us in reducing production costs.
One of the things that is being worked on. of course, is the matter
of transportation. At. the present time we are developing a hopper
ear which can store up coal and quickly dump it into a transportation
car. Work is under way toward developing some kind of auxiliary
swinging conveyor, which is perhaps not so necessary in this part of
the country.

With respect to piping of water, it now becomes quite necessary to
have quick means of piping water into the mine, and quick means of
removing the pipe again, so that couplings which can quickly be made
are being used.

I don't know if there is anything new indicated in ventilation, ex
cept that ventilation, of course, is much simpler. One thing that has
been done, where there is a great deal of gas. is to run the air up
the room and back out of the room. That helps to clear the water
You'll discover good merchandise advertised in this good publication.
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vapor and any dual thai may be in the air away from the macliinc,
so the operator has excellent visibility.
I think that's about nil I can think of to give in the way of
auxiliaries.

Chairman Ball: Thank you, Lee.

Do tiny questions occur now to others in the audience? Any discus
sion or continents?

As Technical Chairman of the session, T ant sure that I express the

sentiments of the membership in thanking the speakers who have pre
sented so many interesting and fruitful discussions this morning, and
I hereby turn the meeting back to President Browning.
(President Browning resumed the Chair, i

President Browning: We want to thank you gentlemen for the at
tention you gave this morning. T think this was the best attention I
have ever found at any meeting.

Tf you will be back promptly at two o'clock this afternoon, we're
going to start another scries of papers that I believe will be just as
interesting as those you have heard this morning.
This morning you authorized me to appoint a .Memorial Committee

to draft appropriate memorials to the late .1. W. Slacks and George
F. Campbell. That committee will be composed of .Mr. Herbert Taylor,

of the Franklin County Coal Company as Chairman, with Ernest
Green of the Old Pen Coal Corporation, Frank White of Peabody Coal
Company, and Mr. Peter Joyce of the Illinois Coal Operators Associa
tion, as a committee. Will you gentlemen please draft your resolu

tions and present them to the Secretary so they may be incorporated
in next year's Yearbook?

I believe that is about all the business we have at this meeting, anil
we will adjourn now and come back promptly at two o'clock.
(The meeting recessed at 12:111 o'clock.)

Our Advertisers arc our friends and fellow members. Consult them frequently.
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AFTERNOON SESSION
OCTOBER 28, 1949

The meeting reconvened at 2:15 o'clock, President Browning presid
ing.

President Browning: Will yon please come t<> order, gentlemen?
Is Mr. Henry Woods. Mr. Paul Weir, or Dr. Walker ready with
their report? We'll put that over until later, then.
1 am going to ask Mr. <i. Hon Sullivan of the Fnirview Collieries
Corporal ion to take charge of the meeting and conduct the afternoon
program.

(Air. Sullivan assumed the Chair.I

Chairman Sullivan: Thank you. Boy. I consider it an honor and
a pleasure to have the privilege of presiding at the session this after
noon, particularly in view of the fact that I think the sessions of
this particular meeting of the Illinois Mining Institute are probably
about as well attended as any as we have seen in our history. I don't
know whether it's Because you have idle time on your hands or whether
it is because of interest in the coal mining problems that are about to
confront us. Nevertheless, it is a good commentary upon the efforts
of Mr. Schonthal and Boy Browning in preparing this particular
program.

In this age of the coal mining industry, which I think was most aptly
described as "AGT"— "After the Gravy Train"— the problem of coal
cleaning is probably most paramount. Coal preparation is coming to
be one of the more important adjuncts of coal sales and coal produc
tion.

We are privileged at this time to have with us a man who is
qualified to speak on the subject which has been assigned to him,

namely. "Cleaning Plant Operation and Control." It is a pleasure
at this time to present to you Mr. Robert N. Morris, Preparation
Engineer of the Sahara Coal Company at Harrisburg, Illinois.

Our Advertisers, who make this volume possible, will appreciate your inquiries.
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CLEANING PLANT OPERATION AND CONTROL
By ROBERT X. .MORRIS
Preparation Engineer, Sahara foal Company
llarrishurg. Illinois

Coal cleaning plants and the men employed therewith justify them
selves in our present day economy by producing a high quality product
with maximum customer acceptance. Quality is a term somewhat vague
when applied in a general way to coal because of the differences in in
herent characteristics of coals. The variations in tiring conditions to

gether with differences in desired results by the consumer are important
considerations in determining the standards of quality which must he
maintained in a product. Generally the attempt is not made to make
the best possible product hut rather to make a product the quality
of which can he maintained consistently, for it is uniformity and con

sistency of performance that is most desired by the ultimate con
sumer. All employees of a coal company should appreciate that on the
control of the cleaning plant in producing high quality products, rests
the reputation of the company and the security of the men's employ
ment, so that it is readily seen why much thought and effort is ex

pended to achieve and maintain quality in coal preparation.
Coal producers in todays highly competitive market are quality con
scious to the extent that some one person or group of persons is re
sponsible for the detection and correction of factors disturbing the

quality or uniformity of the product. This control man or group also
strive to improve upon the products as recommended by sales and
combustion experience. The cleaning plants range in size from small

hand picking operations to the large washerys with their maze of
equipment, for tin- cleaning, sizing, treating, and loading of the coal.
Customer demands are quite variable with the result that all types
and sizes of coal preparation facilities find their place in serving the
vast coal market. In this discussion of cleaning plan! control it will he
attempted to note the phases necessitating control in the larger plants
where more than a picking operation is performed. These plants have

facilities for mechanically cleaning, properly sizing, treating, and load
ing the coal, and in some cases many other operations such as crushing

and rescreening, drying, and reclaim equipment are also included.

The heart of the coal cleaning plant, as indicated by the name, is
the equipment with which the raw coal is processed for the removal of

high ash material and since this operation is usually performed with
the aid "f water, the term "coal washing"' has been applied to the
process and is synonymous wilh "coal cleaning." A large portion of the
coal being mined today is being loaded by mechanical means with the
Our Advertisers are our friends and fellow members. Consult them frequently.

46

P H 0 V II E I) IX OS

OF

THE

result that the raw coal contains a greal deal of foreign material such
as rock, iron pyrite or sulphur streaks, and fireclay all of which were
partially rejected by the loader under hand loading conditions. An
effective method of cleaning this coal of necessity goes hand in hand
with methods of mechanical loading. Cleaning methods, with the
exception of froth flotation cleaning of line sized coal, are based

upon the fact that refuse and high ash material is heavier than low ash
coal so that a specific gravity separation when performed effectively
will clean the coal of objectionable high ash material and a uniform

quality product is obtained from the cleaning units by maintaining
a method of checking the effectiveness of the units. With some coals a

visual check of the product and refuse appearance is suilicent for an
experiened operator to properly adjust the units so that uniformity of
quality is achieved, and with this method the elements of control
though present are quite simple, t'lifortunately, many coals high in
"middlings" or near gravity material are very difficult to clean and
in order to maintain the desired uniformity, chemical or physical
tests must be performed al regular intervals to show the product ash
so that adjustments of the units can be made lo compensate for fluctu
ations. The two methods most commonly used to check cleaning units
are ash determination and gravimetric analysis of the cleaned coal.

Ash determinations can be made quickly for control purposes by
burning a representative sample in a combust ion-type furnace through
which gaseous oxygen is passed. Variations from the standard ash
percentage range are then relayed to the operator of the cleaning
unit so that adjustments can be made. Often the time elapsed from
the taking of the sample to the reporting of the ash is less than thirty
minutes. If longer intervals can be tolerated the standard Muffle
furnace ash analysis can be used but the added accuracy is of little
or no benefit for control purposes. The other method, used quite ex
tensively for control checking of the cleaning units, is the gravimetric
method in which the sample is placed in a heavy specific gravity
solution, the gravity of which is a determined standard for the particu
lar coal. The percentage of material sinking in the heavy liquid
indicates a calculated ash percentage. This method gives consistently
accurate enough results to be used for control purposes, if careful

specific gravity anaylsis information is available for the coal. It is
a. rapid and simple method to use and requires little equipment. As
an illustration of the differences in control necessary with different
coals it is noteworthy that in cleaning Saline County No. fi seam coal
a continuous ash check must be made to maintain uniform ash content

while in the same plant on other shifts the Saline County No. 5 seam
coal can consistently be cleaned lo a uniform ash content merely by

visual checks on the coal and refuse, using composite samples to indi
cate the effectiveness of the cleaning units for the. shift.

Secondary lo cleaning, the plants function is the sizing of the
clean coal into the various grades. Todays market demands many sizes

for the different types of firing equipment and the different applica
tions in which the coal will lie expected to perforin satisfactorily. The
consumer has learned to expect efficient screening in all sizes of coal
Play ball with the Advertisers who play ball with us.
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s<> that pieces onl of the desired size range arc objectionable and as
Slid) create the problems of control relative to sizing. In attempting
to control screen efficiency in the removal of nudersize, full attention
iiiiisI he given to the factors affecting the screening operation such as:
blinding of holes, thickness of the bed Of coal on the screen, the
velocity at which the material moves along the screen, the percentage
of near screen opening size, the percentage of open area of the screen,
and the amount of moisture in the feed.

In making quality stoker coals, usually a controlled blending of two
or more screened fractions is necessary to give the proper size consist
for efficient stoker operation. These fractions may he "natural" size

Or sizes screened from crushed coal in resereening equipment as is
often the ease. The trend toward stoker tiring has decreased the

demand for the coarser coals so that large tonnage of plus one and
one-half and plus two inch coal are available for crushing into smaller
sizes from which the stoker coals are made. When crushed coal is

screened into sizes which will be blended into stoker coals, the lines.
about three-sixteenths inch minus, are usually disposed of in a lower
priced product. Ii is desirable therefore to create a minimum of these

tines when crushing for stoker coal production. Also a more effective
removal of these lines is accomplished when a reduced amount is
present in the crushed coal fed to the screening equipment with the
result that a better stoker Coal can be made from the screened sizes.

This desire to effectively control the characteristics of crushing gives

the preparation engineer a problem upon which much work has been
expended. Manufacturers claim that some factors involved in the

problem have been determined but it appears that much is yet to he
gained in being able to control the products of crushing. Samples of
linal stoker products and the individual components are screen tested
to give it true picture of the effect of the components on the sizing of
the stoker coal.

Many plants are equipped with bins in which different sizes of
small coal are stored until loading. As desired, the sizes can be loaded
from the bins individually or blended to make different grades of
Stoker coal. The amounts Of these sizes fed Into ;t stoker coal are adjust
ed and controlled by constant vigilance on the paid of the preparation
department from size consist analysis. This method of "manufactur
ing" a stoker coal is probably ideal in that exact blends of sizes can
be obtained if efficient screening of the sizes was obtained [trior to
binning. When loading, the How of this coal is continuous and constant

so that it is easily treated uniformly, and a surge capacity is afforded
in these sizes so that plant operation is not continuously dependent
on their being loaded.

While on the subject of sizing it should be stated that it is of

extreme importance that a balance exist within any one company
between Hie sizes which can be or are being produced and the sales

outlets of the company. If this balance is not maintained, loss of

operating time is inevitable. At all times when flexibility is available
the plant must be operated in such a way to strike this balance with
out adversly effecting the products. It therefore follows that those reOur Advertisers are selected leaders in their respective lines.
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sponsible for preparation musl ai all times be in close contact with

the sales and shipping department so that the loading corresponds to
sales as much as possible and in turn sales musl lie made with an
understanding of what the plant can produce.
The oil treatment of coal for allaying dust is a widespread and

accepted method and is so desired by the customer on all sizes thai
the proper treatment of coal with oil is another major preparation

problem and watchful control musl be continuously exercised to
assure sufficient, uniform treatment. Insufficient amounts of oil fail
lo allay the dust on a coal and an excessive amount of oil creates
a very disagreeable handling problem so thai uniformity of applica
tion is iruly important in the oil treatment of coal. Usually the quantity
of oil varies from one size to another, Hie smaller the size the more
oil is necessary for proper treatment because of greater surface areas to
cover. Uniform treatment of each size is obtained usually by a constant
How of both coal and oil, but in some eases where Hie How of coal is

not constant it is very difficult lo properly Ireal Hie coal and this can
become one of the most difficult of problems in control.

In Hie majority of cleaning plants the medium with which Hie coal is
cleaned is water and as a result the cleaned coal carries some percent

age of face or surface moisture which increases in percentage in the
smaller sizes and in these sizes, usually minus one and one-half inches,
il creates a great problem. The effect of this free moisture is lo reduce
"as received*' heat value in coal and freight is often charged on part

of this moisture content. The most serious problem involved is that
Hie coal often freezes in the railroad cars in the winter time and is

very difficult to unload. At present two methods are being employed
to reduce the freezing hazard, one is the application of calcium
chloride or some other salt to reduce the temperature at which the
water in Hie coal will freeze, anil the other is the use of heat drying

equipment following mechanical dewatering and drying operations.
The use of heat driers subsequent to mechanical drying is progres
sively gaining favor among operators and more of this equipment is
being installed. The effective drying of coal is today one of the greatest

problems faced by preparation conscious men throughout the industry.
In present day equipment the feed as well as temperatures and gas
volumes must he controlled to obtain a maximum efficiency for at best
thermal drying is not an efficient operation.
The equipment in cleaning plants has a designed capacity with
an allowable overload, but the overloading of Hie machinery results

in a drop in efficiency in units such as cleaners, screens, and crushers;
and increased maintenance on all items. Quite a noticeable drop in

quality is noticed in the products of a plant in all phases of prepara
tion previously mentioned when excessive tonnages are fed through
Hie plant; and in the event, of an unsteady feed, the oil (reatnient

is very difficult lo maintain uniformly. It is not at all uncommon for
cleaning plants lo be operating in excess of efficient operating capa
city, and as a result are not producing as high quality as they
possibly should. .Many an unsatisfied customer's complain! can be
attributed to Hie overloading of the preparation plant and should not
Advertising in this volume makes il possible lo print il. Patronize our Advertisers.
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be disregarded by a company striving to bold iis markets in competi
tion with other fuels.

In the way of summarizing il is the control of a cleaning plant that
is the foundation of quality in the coal product; its being clean, well
sized, well treated, and the final criterion — its doing the job it is
meant to do. Uniform quality has been stressed throughout the fore
going material for the one word most accurately describing good coal
preparation is uniformity.

Chairman Sullivan: Thank you, Mr. Morris, for that very fine pre
sentation of the process which we think is one part of the formula
for successful coal mining operation.
Before we enter into a discussion on Mr. Morris' paper, 1 see that

the members of the Resolutions Committee — composed of Henry
Woods. Professor Walker and Paul Weir — are now in the room. I'll
like to ask if they are ready to report at this time.
Dr. Walker: Before presenting this resolution to you, I'd like to
explain that this has been prepared in rather broad form, without

specific recommendation of the expectation that the Mining Investi
gation Commission will have the final say on the making of recom
mendations and approving changes in the legislation to provide for it.

Establish your identity—mention this publication when dealing with Advertisers.
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RESOLUTION ADOPTED AT 57th ANNUAL MEETING
OCTOBER 28, 1949, SPRINGFIELD, ILLINOIS

WHEREAS, the present General Mining Laws of the State of Illinois
do not make provisions for crediting the years spent in technical edu
cation, of a highly specialized and technical nature, by graduate
mining engineers, toward securing certification of competency as
first class miners and mine examiners, thereby discouraging the em
ployment of young graduate mining engineers in the coal mining in
dustry of the State of Illinois; and

WHEREAS, the complexities of producing coal in the coal mines of
the State of Illinois make it imperative that graduate mining engineers
be employed in and about the coal mines of this state; therefore, be it
RESOLVED: The Illinois Mining Institute approves and endorses, and
recommends changes be made in the General Mining Laws of the
State of Illinois to provide for an equitable distribution of the years

spent in technical education and practical experience, for graduate
mining engineers of accredited engineering schools, in meeting the
requirements for certification of competency for employment in and
about the coal mines of this State; and be it further

RESOLVED: That a copy of this resolution be printed in the official
transactions of the Institute, and a copy of the resolution be trans
mitted to the Director of the State of Illinois Department of Mines and
Minerals, and a second copy be transmitted to the Chairman of the
Mining Investigation Commission.
RESOLUTIONS COMMITTEE
Harold L. Walker
Paul Weir

Henry C. Woods

(See next page for action taken on the foregoing resolution)

Dr. Walker: Mr. Chairman, I should like i<> move the official
adoption of this resolution :is read.

Chairman Sullivan: Is there any discussion on the motion of
Professor Walker to adopt the report of the Resolutions Committee?

(The motion was regularly seconded, was put to a vole, and carried.)
Buyer meets Seller in the back nf this bank.
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ACTION ON RESOLUTION ADOPTED
OCTOBER 28, 1949

The foregoing resolution was mailed on November 7 by the
Secretary-Treasurer, together with the following letter, to the per
sons listed below:

Mr. Sam ('ape. Chairman,
.Mining Investigation Commission

Mr. Walter Eadie, Director,
Department of .Mines and .Minerals
Mr. John It. Poster,

Mining Investigation Commission

"Dear Sir:

"This Institute—with a membership of approximately 1,300 men
connected with coal mining in the Slate of Illinois —at its 57th

Annual Meeting at Springfield, Illinois, on October 28, 1949, with
a total registration of 7-10. unanimously adopted the attached reso
lution.

"We should like to urge your careful consideration of it, with the
hope that it will receive the full attention to which it is entitled.

"The Illinois .Mining Institute feels, in order to promote education
for mining, that a change should he made in the mining laws so as
to enable our younger men to gel proper credit for their college work.
"Action on your part such as outlined by this resolution will assist
materially toward the desired goal.
Respectfully submitted.

B. P. SCHOXTHAL,
Secretary-Treasurer"

Chairman Sullivan: Is there any discussion on the paper of .Mr.
Morris, or any questions that anybody would like to present at this
time on the subject of coal preparation or control? If there are no
questions, we'll proceed to the second paper of our afternoon's program.
As we all well realize, electrical engineering has come to be more
Or less the life blood of the mining industry, and the electrical problems

that coal mines face are becoming more and more paramount each
and every day. For that reason the committee in charge of this year's
program deemed til to have a paper prepared on the subject of "Electric
Power Distribution Cable Faults." At this time it is my pleasure to

introduce l.es P.tdseoe. Electrical Engineer id' Ayrshire Collieries

Corporation, Indianapolis. Indiana.
Value is apparent in the merchandise of our worthy Advertisers.
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ELECTRICAL POWER DISTRIBUTION
CABLE FAULTS
By L. B. BRISCOE
Electrical Engineer, Ayrshire Collieries Corporation
Indianapolis, Indiana

Increasing recognition of the overall benefits of electrical energy
as a source of power for portable mining machinery has placed a
task upon cable manufacturers of electrical power distribution cable.
Portable equipment required the design of power cable for transmis
sion of energy from the supply and distribution source to the electrical

machines. Early in the 1920's high voltage (above 600 volts) portable
power cable, rubber insulated, was first introduced to the coal mining
industry. The original cables were constructed with a rubber jacket
over the individual conductors and another rubber jacket over the
assembled conductors. The cable manufacturers at first considered

it only necessary to have sufficient copper to transmit the load and
with proper conductor insulation, phase hi phase, for the required
operating voltage. The main object of the outer jacket was lo hold the
multiple conductors in place, afford protection to the cable, and to
protect the operating personnel when moving the cable as the
machinery advanced from the source of supply.

The coal mining industry experienced serious difficulty with these

original portable power cables, due to frequent electrical' failures, re

sulting in considerable lost operating lime for the portable machinery.
The cable failures were traced to corona cutting of the rubber insula

tion, which became extremely more noticeable with application of the

higher operating voltages. The cable manufacturers were quick to

minimize the corona cutting by the addition io (he portable power
cable ol a metallic shield over the assembled conductors. Connecting
Of the metallic shield to ground al the power supply end of Hie cable

reduced the corona culling of the insulation and for all practical
purpose eliminated cable failures due lo corona.

Types or Hioh-Voltage Cables

2,5?ofoUsaAd abovr "im" *** '"' ,',-,i""" —"' """« »' - <'»•
1. Type W. A cable generally referred to as a multiple conductor
cable recommended for use on low voltage with or without one ad
ditional conductor to serve as a ground conductor.

2. Type <!. A cable similar in construction lo Type W except hav

ing a flexible ground wire in each tiller space. The ground wires proMentioning this publication when writing Advertisers puts friendship into business.
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vide some shielding and afford a small degree of protection to operating
personnel when and only when the ground wires are connected to a

low resistance ground at the proper supply end of the cable.
3. Type 811. A cable similar to Type G except having a metallic
shield over each insulated conductor or over the assembled conductors

with or without the ground wires. The type 811 most frequently recom
mended for the coal mining industry, and in extensive use today, is
Type SHI) which has a metallic sheathing braid over the insulation

of each conductor and with ground wires in each tiller space. Type
81ID cable, when properly grounded, affords protection to the cable
and to the operating personnel, and is recommended as first choice by
all cable manufacturers for operating voltage in excess of 2,500 volts.
lIioii-Voi.TACK Portable Cable Faults
a. Visible Fault

All portable power cables are subject to electrical fault resulting
in power outage. Electrical faults to cables are frequently destructive
to the outer jacket insulation or individual conductor insulation in
the cable. Excess damage to the outer jacket on the cable in a way

assists the electrician in locating the fault. This type of fault might
therefore be classified as a readily visible fault. Insulation failure
within the cable without noticeable outer jacket damage presents

a different problem to the eletrieian. In either case the machine be
comes inoperative due to an electrical cable fault. The electrician's
fust thought is to locate the fault in the cable, repair it. and then
reclose protective switch again supplying power to the machine.

Finding the fault in the cable is one problem, and fixing it is another.
It is only natural that when the fault occurs, the electrician desires

to have as little of the insulation on the cable damaged as possible,
because of the time element in repairing the cable.
6. Non-visible Fault

About 1930 the neutral ground resistor was introduced to the mining
industry, first adaptable on three phase, 4,160 volt systems, with a
two-fold purpose in mind. First, to protect the operating personnel
working in and around the machine or when handling the cable,
against hazard of high-voltage shocks caused by touching equipment
in which undetected shorts are occuring. Secondly, minimize the
destruction to the cable or windings within the equipment. Without
the neutral ground resistor cable faults resulted in considerable
damage to the cable, and therefore seldom presented a problem in
locating the fault because of burning of insulation over a considerable
length of the cable, and certainly was a tire hazard for underground
mines. The outer jacket would blow due to internal pressure built up
at the fault where the electric short occured. Today using the neutral

ground resistor, properly connected and with recommended protective

equipment, a fault may occur within the cable that is not readily
visible.

Our Advertisers make it possible to publish this volume —give them a "break."
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Low-Yoi.tauk Cable Faults

Iii oidcc to comply with Federal Mine Safely Code for Bituminous
eoal and lignite mines of the United Slates, several strip mines are
now installing ground fault protective equipment on 440 volt, '•'< phase
circuits supplying power to portable equipment. The installation
adopted by many of the Strip mines is very similar lo that used on
l.ioo volt circuits. Due to the fact that power of practically all 440
volt, 3 phase circuits is obtained from Delta connected transformer
secondary, in order to derive a system neutral it is necessary to use
three small single phase transformer connected wye across the three

phase 4 10 volt power source. A neutral ground resistor is ihen connect
ed in a like manner to the higher voltage ground fault protective system.
Here too the neutral resistor units limit the Mow of current and
therefore results in non-visible cable failures when cable fault occurs.

It is this non-visible cable fault that presents a serious problem to
the electrician. You cannot repair a cable unless you know where it

needs repairing. Finding a cable fault and repairing it may result in
considerable lost time for the machine. The time lost when a machine

is oil" the line as a result of a power cable fault is most important.
Therefore, the quicker that the fault can be found, and repaired, the
quicker the machine is back in operation. There is no need to attempt
to say the uproar that may exist around the mine when an electrician
is trying to find a fault in the loading machine cable when it is the

sole means of production at the mine.
Methods Used to Locate Cable Faults

Ordinarily a mine electrician could find and repair a faulty cable
in a mucli shorter time if it were not for the helter-skelter confusion

that generally exists when a cable fault occurs. \( mine personnel
would just realize that if they were to conduct themselves calmly
and not do the ordinary amount of "aimless running around." the

attitude not only of the cable repair workers, but also the entire mine
personnel would be much better and more conducive to a quicker
cable repair j'ob with its resulting quicker return of the mining
machine to productive operation. Visible cable faults are easy to
locate. The time lost for the machine is only the duration required to
repair the cable.
It is my desire to present at this meeting some of the crude methods

electricians employ of finding non-visible cable faults and thereby
interest manufacturers of cable fault testing equipment of the neces
sity of a device for locating faults in a portable power cable.
Lid ns assume, for example, a portable power cable has developed
a fault, the protective oil circuit breaker trips, opening the circuit,
and on rcdosing the breaker it trips each successive time, due to the

fault in the cable. Tt is then the problem of the electrician to locate

the fault in the cable. In all probability be will lirst make certain, by

walking the cable its entire length, thai is noi a visible fault and that

some other method musi be employed to locate it. This is taking time.
All the while the loading machine has been out of service.

You'll discover t/ood merchandise advertised in this (/ood publication.
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Several methods may be utilized in locating non-visible faults. Some
of flic methods now employed by electricians are as follows:

I. All employees within the vicinity arc instructed to remain clear
from the machine and the cable and they are placed strategically along
the cable. The electrician recloscs the circuit breaker, each time of

course it trips. By successive reclosing the breaker many times it is
hoped that the fault location will become visible, to one of the
employees stationed along the cable, by sound or by sight. In many
instances this method has worked satisfaclorily, but in some instances,
because of low energy dissipaled at the fault, the electrician is un
able to locate it by this method.

•1. Where practical, by-pass the neutral ground resistor with a
short circuiting disconnecting switch and after operating personnel
have been instructed to remain clear of the equipment and the cable.
reclose the oil circuit breaker. Because of an amount of short circuit

ing energy available internal pressures within the cable are de
veloped, resulting in a minor explosion blowing a hole in the outer
jacket. If this method is used, the cable is usually damaged to a
considerable extent, and the time required to repair il is. of course,

lengthened, but in practically every case it is a last resort and
certainly has its disadvantage because of the tire hazard if employed
in locating ground faults in underground cables.
::. Disconnect the portable power cable at the load and supply end
and connect low voltage 110-440 volt AC to one phase and to the
ground, or from phase to phase depending upon the type of fault
existing. A resistor should be connected in circuit to limit the How of
current. By walking along the cable, location of a hoi spot in the cable,
in all probability, will indicate the fault.
-1. Connect Nil volt AC. single phase in series with a lamp to the
cable, one leg of the circuit to the ground wire and another leg of
the circuit to the phase lead that is known to be grounded; and then

by handling the cable, bending it as you walk along it. if the light
goesout: you are fairly certain of being within the approximate vicinity
of where the ground fault is located in the cable.
5. Replace the cable.
The methods outlined above I'm- locating ground faults are only
a few of the crude methods employed by electricians. There are many
others, but I believe it is the consensus that each of them is a crude
method and in no way is il a short cut to getting the machine back
on the line.

Mink REQUIREMENTS

There is definitely a need in the coal mining industry for a portable

instrument, self-contained, inexpensive, light in weight, for locating
non-visable faults in cables. The instrument in no way should require
Our Advertisers, who moke this volume possible, will appreciate your inquiries.
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any calculations on the pari of the operator for locating the fault. The
instrument should indicate the fault either by audible sound or by
a sight signal.

Higher operating efficiency of a unit might be obtained providing an

electrician had available an instrument to delect a fault in a cable
before actual failure occurred.

Conclusion

We have been very fortunate in the past in having electrical manu
facturers of equipment and instruments to come up with each and
every one of our requirements as the coal mining industry progressed.
It is felt certain il will not be long before it will be possible for the
electrician to have such an instrument available whereby he may
locate within a matter of a few feet exactly where the fault occurred,
even though it may not be visible on the outer jacket; yet the cable
inside is either shorteircuited to ground, shortcircuiled phase to phase,
or one of the phases has been broken into making the three phase

system a single circuit.

Chairman Sullivan: Thank you, Mr. Briscoe.

Because of the fact that Mr. Briscoe's paper and the paper which
will follow are more or less companion or supplemental papers, I
am going to ask that you reserve your questions or comments on these
papers until after the next speaker has been heard.
Our next speaker is to present — as I said before — more or less a

companion or supplemental paper to Mr. Briscoe's paper. It is our
pleasure at this time to hear from Mr. II. It. Stoddard. Chicago
District Engineer, Simples Wire & Cable Company, Chicago, who will
present a paper on "Fault Location .Methods and Equipment."

Play ball with the Advertisers who play ball with us.
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FAULT LOCATION METHODS AND EQUIPMENT
By II. R. STODDARD
Simplex Wire & Cable Co.

Chicago, Illinois
The paper just presented so ably by Mr. Briscoe, covers a review
of the historical background, types of cables involved, and methods
employed in the mining industry in locating faults in portable trail
ing cables. The paper which I am about to present supplements Mi-.
Briscoe's paper in that it presents general information on fault
location methods and equipment commonly employed in the location
of faults on various types of cable in use in electrical power distribu
tion and communication circuits.
(iKNKKAI. I NIKODliCTION

At the outset we should like to make clear the position of the

Simplex Wire and Cable Co. with respect to fault location equipment.
The Simplex Wire and Cable Co. does not sell or is it interested in
selling any type of fault location equipment. However, as the original
manufacturer of the tirst really successful all rubber trailing cable,
introduced approximately 30 years ago. we have had a tirst hand
knowledge of most of tl
perational problems encountered by the
mining industry in use of trailing cables. In addition, since we
manufacture practically all types of electrical cable in use by tin?
electrical industries in this country, we have accumulated consider
able experience in the location of faults in all types of electrical
cables. We employ test engineers and fault location equipment de
veloped by our own technicians, as a routine procedure in our plant
and as a service to certain of our customers. It may seem strange

to you when I state that we do not ordinarily employ the services of
our engineers and fault location equipmenl in locating faults on

operating portable trailing cables. The simple explanation of this
is that there is not lime available to the mine operator to send for
equipmenl and personnel, which is not already located at the job site.
It is, of course, the matter of outage time on the mining machinery
involved which has focused the attention of the mine operator on the

possible improvement in fault location techniques and the use of
fault location equipment. It is also evident that
mechanizing of mining equipment in all categories,
Costs, and loss of production due to outages, have
bring about a real need for the prompt location of

the continuing
increasing labor
all combined to
electrical faults

in trailing cable.
Oar Advertisers are selected leaders in their respective lines.
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Before attempting to point out or suggest fault location methods
and equipment which might have utility in the mining industry, it
should be kept in mind that the current methods now in use have
come into being through the efforts of the various mine electricians
to gel portable machinery which has been shut down due to faulted
trailing cable, hack to producing coal with a minimum of delay. The

particular methods used have been individual and are not those
methods which are in use in other industries for which fault local ion

equipment has already been developed. Your attention is also directed
to the fact thai since the use of specialised fault location equipment
is relatively new to the mining industry, that undoubtedly consider
able Held experience will be required before such equipment will be
generally acceptable to the various mine operators.

I shall attempt to point out only the general nature of fault location
equipment, which, in my opinion, could have possible application t<>
the particular problems of the mining industry. Technical aspects
of Ih
[liipment will be omit led. as I am sure your real Interest
lies in the ability of such equipment to reduce the time spent in fault
location.

b'.u'i.T Location Procedures — General

A study of fault location procedures now in general use, will show
thai two overall procedures, or variations of them, are now being
employed. For lack of a better description, these two procedures might
be called '•destructive" and "non-destructive."

A destructive fault location procedure is one which employs suflicient electrical energy in the location of the fault that the conductor
insulation and jacket material may be destroyed to a considerable
extent, the fault being in evidence visually and aurally. An example

of destructive procedure is referred lo by .Mr. Briscoe when he points
out that the neutral ground resistor in the power supply is by-passed
in locating faults on high-voltage trailing cables, in order to develop
sullicient energy at the fault so that its location is noted by a minor
explosion which blows a hole in the outer jacket of the cable. The use

of this procedure will usually result in extensive damage to the cable,
destroys evidence of the original cause of cable trouble, involves

possible lire hazard at least in some locations, and. of course, increases

the difficulty and time required I" repair the damaged cable.
Non-destructive procedures are those which use a very low level of
electrical energy, and the fault may be detected only by the use of
electrical and/or electronic devices, in the form of meter readings.

or the electrical reproduction of sound in head phones or a loud
speaker.
Desirable Equipment Characteristics

Before examining particular types of fault location equipment, we
WOllld like to review the desirable characteristics of such devices for

use in the mining industry as stated by .Mr. Briscoe with some ad

ditions on our part: The equipment should be of light weight and
Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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use any available source of supply, have
uo mathematical calculations, be capable
immediately available, be non-destructive,
finally, relatively inexpensive. I shall at

tempt to evaluate and examine various fault location equipment with
respect to the requirements just slated.
Classification ok Equipment

The fault location equipment available from various manufacturers

will fall for the most part into three general classifications as follows:
Electrical bridge equipment, operating system equipment, and tracer
current equipment. We shall consider the various items of equipment

in the order just mentioned.
Electrical bridge equipment is generally of the well known Wheatsone bridge type, employing .Murray or Varley loop circuits, has num
erous dials and electrical indicators, results must usually lie calculated

from dial readings, requires considerable skill on the part of the
user, and is of generally delicate construction. The main advantages
of this equipment are. small size, self-powered, and portability. It is
obvious thai such equipment has some serious disadvantages for mine
applications and, therefore, will not be generally useful except in
specific problems which are outside the scope of this discussion.
The employment of operating system equipment has been very well
covered by Mr. ISriscoe as to the specific procedures which are used,

and the practical activities of the electricians in their examination of
the cable. The practical methods now in use have the very desirable

features of being actually on the job and of using a minimum of
complicated equipment. However, it is sometimes difficult to locate the

fault promptly by these means, especially on high-voltage cable which
employs relatively thick insulation, since the phase to ground fault

may not produce any external signs of cable damage. The by-passing of
the neutral ground resistor at the power supply is not desirable
since in so didng, personnel in the vicinity of the cable and equipment
are deprived of any protection from electrical shock. The removal of
the neutral resistor from the cable circuit permits the full power of
the supply source to be discharged through the fault with attendant
cable damage. We have already indicated that destructive fault loca

tions should be kept to n minimum, and if there is any equipment
available which will keep cable damage to a minimum, such equipment
should be employed. It must be admitted, however, that the very
practical problem of speed in location of the cable fault, will occasion

ally require the use of system apparatus.
We have purposely left the discussion of the tracer current equip
ment in hist, position since it appeal's, at least in our opinion to have
the desirable characteristics required by the mining industry and not
possessed by the other types of equipment which we have examined
in a rtititer brief and cursory fashion.
Tracer current equipment, in general, sends out over the faulted
cable, which has previously been disconnected from all operating
Establish your identity — mention this publication when dealing with Advertisers.
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equipment, a pulsed or distinctive alternating current signal. A pick
up coil attached to head phones, either with or without an electronic
amplifier, provides a means of making the tracing current signal
audible, to the equipment operator. The operator moves the pick up
coil along the surface of the cable and when the point of fault is
reached there will be a marked reduction in volume of sound heard

in the Lead phones, notifying the operator that he has gone beyond
the point of fault. In general, the apparatus used in the tracer current

method]is of light weight, self powered, or powered by means of lib
volt 60; cycle current, and is relatively inexpensive. Little skill in the

use of 'the equipment is required of the operator. It is evident that
this particular type of device possess many of the desirable features
requires! by the mining industry and such devices would seem to
warrant a field trial.

Also'in the category of tracer equipment is a type of device which
sends out a direct current pulse and is known by the general name
of "condenser discharge" equipment. The apparatus consists mainly

of a high voltage D.C. rectifier, suitable condensers, and a spark gap.
The apparatus is connected to the faulted cable and the D.C. pulse

produced by discharging the condensers thru the spark gap, travels
along the cable to the point of fault where it discharges to ground

with a distinctive and audible indication. The apparatus can be made
compactly, and requires not more than 500 watts of 110 volt ac power
which is usually available. This device is particularly useful in locat
ing high resistance faults and opens in the conductor circuit. It is

possible to produce some cable damage with this equipment, since
the discharge current from the condenser is momentarily rather high.
This disadvantage can be easily minimized by lowering the D.C. voltage
and using a condenser of lower capacity reducing the current thru
the fault so that little, if any, real damage to the cable will result.
Usually no external pick up coil is required to locate the fault since
the D.C. current discharge is plainly audible without any apparatus

other than the human ear. The characteristics of this equipment are
such that it has real possibilities for use in the mining industry.
It is our general experience in fault locations that no one particular
device will suflice to locate all types of faults which may be encount
ered. The combination of the two tracer current equipments which
have just been described will probably be effective in locating practi
cally all types of faults which occur on trailing cables. The very fact
that the trailing cable is visible and accessible throughout its entire
length, is a real advantage in fault location, and it would seem that

suitable techniques in the use of the devices can readily be developed

to the point where fault location time can be kept to a very minimum.
Conclusion

From the foregoing, it is apparent that there are at least two types

of tracer equipment whose overall characteristics are such that, in
my opinion, they should receive consideration as to a tield trial under

practical fault location conditions, existing in the mining industry.
Buyer meets Seller in the back of this book.
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Moth types have been produced by various manufacturers but without
reference to the mining industry, since it is doubtful if these manu
facturers were aware that the mine operators might have use for

such equipment. The manufacturers of these devices have an adequate
Staff of engineers, who I am sure thru coordination and cooperation
with various mining engineers can modify or develop equipment which
will materially reduce the time required to locate non-visible faidts
which may occur on portable trailing cable.

Chairman Sullivan: Thank yon very much. Mr. Stoddard.
I feel sure that the papers presented by Mr. Stoddard and Mr.
Briscoe have presented a wealth of valuable information on a techni
cal subject which is quite important in mine operations. I am wonder

ing at this lime if there are any questions that are engendered by

either Mr. Briscoe's paper of Mr. Stoddard's.
If there are no questions, we will proceed to the next subject on the
program. Through the courtesy of United Electric Coal Companies,

we will have the pleasure of seeing a film at this time. Unfortunately,
the sound film which was originally scheduled to he presented has
not been completed, due to the work stoppage. However, Mr. John
lluey will substitute for the sound track in the film, which will be
presented and will point out some of the more important features of
tlii! machinery used.

The title of the film is "New Modern Developments in Connection
with Strip Mining." and if Mr. Iluey is ready, we'll now see the
showing of the United Electric Coal Companies film.

Value is apparent in the merchandise of our worthy Advertisers.
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MODERN DEVELOPMENTS IN STRIP MINING

WHEEL EXCAVATOR, CUBA, ILLINOIS
Resume of sound motion picture, in color
presented by United Electric Con! Companies
The film presented covered the Cuba Wheel Excavator being oper
ated in a slrip mine pit at Cuba, Illinois by The United Electric Coal
Companies as a supplement to the more conventional 30 yard stripping
shovel which uncovers coal. The shovel is limited in its ability to

spoil overburden to a depth of approximately ill) to 55 feet, ami
when additional depth is encountered we must, in order to use the
shovel, either use a dragline on the coal or a booster dragline in the
waste banks, or as in this particular case, an entirely dill'erent machine

which is shown in the accompanying pictures. Tn the ease of the
dragline on the coal, its efficiency is \f\-y low, producing from lot).(lot)
to 300,000 cubic yards per month for a machine comparable to the
wheel being discussed in this film. A booster dragline, on the Other

Mentioning litis publication when writing Advertisers puts friendship into business.
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Figure 2.

hand, does not actually produce any yardage bul merely provides
spoiling space for the stripping shovel. In contrast, however, the
Wheel Excavator is able not only to produce high yardage in the
neighborhood of 500,000 to 111)0.0(10 cubic yards per month a I the

present, but can also transport (his material a distance of around
325 feel, which is considerably greater than with conventional drag
lines in the pit. It can also dig harder materials than can be handled
with the dragline in the pit since in the latter case the machine is
not operated at its most efficient digging position.
Referring to the attached pictures. Figure 1 shows the Cuba Wheel
Excavator, which is mounted upon a conventional stripping shovel or
dragline, which in this particular case is a .Marion 360 Dragline. The
Wheel Excavator equipment itself has been adapted to this lower
frame, and consists of. I starting at the left hand end of the picture) a
wheel, ladder which is the handle supporting the wheel, (he ladder

gantry which is the boom supporting the wheel and ladder, the main
"A" frame, the stacker gantry which is the boom supporting the long
slacker, (he slacker or stacker conveyor bridge which supports the
long stacker of discharge bell, and the stacker drive machinery at the
end of the stacker propel*.

This machine has an overall length of HIS feel and somewhat ad
ditional reach due to the throw off of material from the stacker belt.
Our Advertisers make it possible to publish this volume —give them a "break."
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Figure 3.

Yon will note a method for crowding and retracting the wheel in the
form of ;i track in the main structure where the inner end of the
ladder travels hack and forth a distance of 32 feet.

Figure 2 shows a close-up of the wheel itself with the ladder and
tlie main structure in the background. This is viewed front the top of
the highwall. This wheel is 2(1 feet in diameter, carries eight buckets
of an open type construction, and the material dumps out of the open
buckets onto a slope plate from which it dumps onto the 1 foot wide
ladder belt which moves at 700 feet per minute. The wheel rotates at
7 to 71/. R.P.M., and requires approximately 150 n.l\ Each bucket
has a capacity of l1,;, yards. Ward-Leonard wheel control is used with
You'll discover good merchandise advertised in this good publication.
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Figure 4.

the wheel drive machinery, and the drive motor Is seen over the top
of the wheel.

Figure 3 shows a side view from the upper part of the machine of

the stacker conveyor and structure with the machinery at the far end
on lop. In this ease the belt is a -I fool wide unit, running at 1000 feel

per minute, driven by a 250 II.I'. motor, a speed reducer, and final

chain drive.

Figure -1 shows a view of the stacker and belt from the drive inaeliin
ery platform which is at the extreme end.

Figure •"> is a view of the stacker discharging overburden in the spoils

as seen from the coal.

Our Advertisers are our friends and fellow members. Consult them frequently.
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Figure 5.

Chairman Sullivan: Thanks very much, John.
Thai concluded om- scheduled program. We have tried to rush this
program along. It is now three-thirty. We wanted to give you plenty
of time to get yourselves arrayed for the banquet tonight.
Remember, (he banquet is at six-thirty.
At this lime Pd like to turn Hut gavel hack to Roy Browning.
(President Browning resumed the Chair.)
President Browning: Thank you very much, Don. for a good after
noon. Do you have anything, .Mr. Secretary'.'

Secretary Schonthal: IM like to announce that the price of the
dinner tickets includes the tip. There will no tipping necessary.

President Drowning: I think we have a very good program planned
for you this evening, and it skirts promptly at six-thirty. Is that right?
Secretary Schonthal: That's right, yes. sir.
President Browning: Promptly at six-thirty the ceremonies will
commence. Until that time we will stand adjourned.
(The meeting recessed at 3:30 O'clock.)
Advertising in litis volume makes il possible to print il. Patronise our Advertisers.
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EVENING SESSION

OCTOBER 28, 1949

The meeting reconvened at 7:40 o'clock. President Browning presid
ing.
President Browning: Will you please come to order?
Honored guests and members of the Illinois Mining Institute: We
are certainly proud to see such a great turnout tonight. We have 7-10

people in this hall, the largest attendance that the Illinois .Mining In
stitute has had in its entire history.

—'

Today we have increased our membership by 155 members, making us
now well over the 1,200 mark. I hope that my successor will be able
to double that membership. I think that with the splendid turnout,
the interest that was shown today, if each of you will go back to your
respective jobs and mention the things that you have heard and seen
here today, you will all be back with another new member next year.

The lirst thing I want to say to each of you members is that each
of you is now appointed a committee of one to bring back one or more

new members next year, and then we'll have the Grand Ballroom for
you.

You know, this is the 20th anniversary of our Secretary, and I have

a telegram or two here which I would like to read on this occasion.

Prank Rhine, who is confined in a hospital at Havana, Cuba, with a
heart attack, even though he is at the point of death, has remembered

his good friend and sent this telegram: "Extend Male Hearty congrat
ulations for efficiency as Secretary for 211 years. Regards. Frank
Rhine."

One of our past presidents is at home, not in good health, and sends
this telegram: "Regret on account of my health shall not lie able to
attend the dinner in your honor tonight. The mining industry owes

you a debt of gratitude for the wonderful manner in which you have
handled affairs of the Institute, making it the outstanding mining
institute in the country. Congratulations and best wishes. T. -I.
Thomas."

Another one of our past Presidents is not able to be with us tonight —
Professor A. C. Callen, head of the Department of .Mining Engineering
at Lehigh University. lie sends you his best wishes and regrets for not
being here tonight. Bale.

I want to introduce some of our guests. We'll start with the best
lirst — that is, the future generation of our coal industry. At these
tables in front we have (52 boys from the University of Illinois, all
Establish your identity — mention this publication when dealing with Advertisers.
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starting mil in the career of mining. We're proud to have you hoys as
our guests tonight, and al this time I wish you would stand up and
let everybody in the room see you.
You know, we have so many distinguished guests here tonight that
we eon hardly get them all in the hall, much less al the speaker's table.
Ai ihis time I would like the pleasure of introducing some of our
distinguished guests who are here tonight. As I call your name, will
you please rise, gentlemen, and let the rest of the people in the room
see you and say "hello'"?

11 is my pleasure, first, to introduce the Director of .Mines and
.Minerals of the Stale id' Illinois. Mr. Walter Eadie.

Perhaps I'm doing this backwards. I should have given the State of
Colorado the first place. Next I introduce -Mr. Tom Allen, the head

of the Mining Department of the State of Colorado.

All of you today heard a very magnificent presentation of the use
of stainless steel for underground conveying. The gentleman who did
that is going to he introduced again — .Mr. A. P.. Crichton, of Johns
town Coal & Coke Company.

We have a national association we're all proud of—the National
Coal Association. I waul now lo introduce their representative, Mr.
Marc Ml nth.

I now have the honor of introducing to you gentlemen the oldest
living member of lite Illinois .Mining Institute, our beloved Fred
Weisseitborn.

(The audience arose ami applauded.)

President Browning: I want all you boys of the University of
Illinois to he that good when you're ill. lie did a lot of work under

ground, too. lie still drives his automobile, although Fred Wilkey
won't ride with him.

Play ball with the Advertisers who play ball with us.
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I next have the pleasure of introducing Mr. A. <i. Gossard, Onion
Colliery Company, and one of our new Board members. Mr. Gossard.

Another one of our new Board members, Dr. Clayton G. Ball, of the
Paul Weir Company.
Another new member of our incoming Board who did a splendid
job this afternoon in conducting the program -Mr. Don Sullivan.
of I he Fairview Collieries.

Another new member of our Board, from United Electric Coal
Companies, (ins Rcid. I guess (ins is trying to mine some coal today
while all of us are down here.

Another new member of our Board, C. •'. Conway, of the Consoli
dated Coal Company.
A new member of our Board. HeWitt Buchanan. Stand up. PeWitt.
And you've seen a lot of this gentleman, but I want to introduce

him again to everyone while you're here, lie is one of the outstanding
men in the coal industry of Illinois, and has contributed a great deal
to it. Is Dr. Walker in the house?

This industry couldn't go along without having some publications
that are worthwhile. We have representatives of these publications
with us. too. Mr. Ivan (liven of Coal Age.

George Lindsay, of Mechanization.
P. I». Me.Murrer, of The American Mining Congress.

Ami last hut not Least of our distinguished guests. I want to intro
duce my colleague ami friend. Secretary of the Illinois Coal Operators
Association. Mr. Fred S. Wilkey.

This is set apart as Past President's Night. At the table here we
have a few of our Past Presidents, and I'm going down the line to
introduce them to you.
On my left, at the far end of the table, we have the President of

the Institute for the year t928-'29, Mr. John E. Jones, of the Old Ben
Coal Corporation.
Next to Mr. Jones is the President for the year. 1931-'32, Mr. George
C. McFadden. then of the Peabody Coal Company.
President for I!).-!:! ami '34, Mr. Harry Treadwell. of C. W. & F.

Coal Company.
In 1930 and '37, Mr. W. .1. Jenkins, of the Consolidated Coal Com
pany.

In '.'17 and '38, Herb Taylor of Franklin County Coal Company.
In '38 and '39, Paul Weir, consulting mining engineer.
And I don't; know when he served — it must have been so far hack

they wouldn't put it on the card, hut it says he is the oldest living
Past President of this Institute, that is. he served the longest ago —
Fred Pfahler.

On my right. Past President id' 1942 and '43, Mr. Carl llayden. of
the Sahara Coal Company.
In 1941 and '42, Mr. J. A. Jcll'eris. of the Illinois Terminal Railroad
Company.
Our Advertisers are selected leaders in their respective lines.
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In 1943 niul 'II we had a President — will all of yon gentlemen out
(hero look under the table to see if yon can lind Men SchuU? Well,
Ben Schnll was supposed to be here, but I assume he had something to
do with the industry downstairs.

In lillt; and "IT—look under the tables again. Where is Boh MedillV
I think Boh and Ben are probably under the tables.
In 1940 and 'II. Dr. ST. .M. heighten, of the State Geological Survey.
In 1939 and '10, Roy L. Adams, of the Old Hen Coal Corporation.
I want to introduce again Mr. Bale E. Sehonthal. esteemed Secretary
<>f this organize!ion.

Mr. <i. S. Jenkins, who was elected Vice President of our Association
today.

Our new President, Mr. T. G. Gci'OW.

I have purposely skipped two gentlemen whom 1 will introduce a
little later on.

The next part of our program is purely unrehearsed; I believe I'm
about, the only one at this table who knows what this program is about.
This is truly unrehearsed and unknown to those to whom I am
going to address myself.
Will Mr. Fred Pfahler. Mr. Paul Weir. .Mr. John E. Jones and Mr.

Kale Sehonthal come forward and stand with nte at the microphone for

just a minute, please?
Gentlemen, in every organization that has success, t 1 believe you
will till agree with me tonight that this organization lots grown and

prospered, and stands out now its the outstanding institute of its
kind in the United States) you have to have some men who do most

of the work and are responsible for its life and for its progress.
In the 57 years that we have been an Institute, we have presented
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very few Honorary Life Memberships to our members for outstanding
services. I believe we have three of those members in the house tonight
— Mr. Fred Weissenborn, Mr. \V. J. Jenkins, and Mr. J. A. Jell'eris.
Tonight ii is my extreme pleasure, on behalf of this Institute and on
behalf of Ihe Executive Hoard, to present; to four of the outstanding
men who have made this organization what it is, a token of apprecia
tion from this Institute, and that is a certificate of Honorary Life
Membership.

First, to you. .Mr. Jones. Mr. I'aul Weir. Mr. Sehonthal and Mr.
Wilcox, who was unable to attend tonight: In l!)2!l. as 1 understand

from the older members, you revived tbis organization when it. was
on its deathbed: At that time it had but. few members; it. was dying.
You met. and by your efforts, from that day until this, you have
contributed a great deal, perhaps more than any other men toward the
success of this organization.

To yon. Fred I'fahler. for years of outstanding service to this In
stitute and to the coal industry in the state of Illinois, and because

you are the living past president who served the furthest back, I want
you to join with the other gentlemen whom I have mentioned — Mr.

John Jones, Mr. I'aul Weir, and Mr. Hale Sehonthal — in accepting
this token of our appreciation.
We know (hat you have had honors bestowed upon you in various
fields of your endeavors throughout your life. We know this is a
small token of the things which we many be able to give you. but we
want you gentlemen to accept this, believing that we are giving it from
our hearts, from our souls, and with the most extreme appreciation
that men can give to others for their successes.

T am going to stop for just a moment. I know we have a long
program here tonight, and 1 want, to hurry it. through, but. I believe at
this time I am going to ask each one of these men to say just some
small word to you. I'm going to start with Hale.

Secretary Sehonthal: Mr. Browning and friends: Thank you.
President Browning: Mr. Fred I'fahler. He doesn't look loo old,
does he?

Mr. Fred I'fahler (Superior Coal Co., Gillespie, 111.): I'm allowed
ten seconds, so, Mr. Browning and members of the Mining Institute —
thank you, very, very much.
President Browning: .Mr. I'aul Weir.
Mr. Haul Weil" (Consulting Mining Engineer, Chicago, 111.): Mr.
Browning, gentlemen. 1 thank yon.
President Browning: Mr. John E. Jones, our world traveler.
-Mr. John E. Jones (Safely Engineer, Old Hen Coal Corp., West
Frankfort, III.) : It; is with great appreciation that I thank all of you
for this great honor from the Illinois Mining Institute.
President Browning: At this lime I'm going to ask one of our Past
Presidents to come to the microphone, as I think he has something of
interest to all of you. Mr. George MrFadden. will you please come to
the microphone?
Faluc is apparent in the merchandise of our worthy Advertisers.
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Mr. George C. McFaddcn (Paul Weir Company, Chicago, HI.) : Mr.
Schonthal, will von please slop to tin- microphone?
Bale, in appreciation and in recognition of the skillful guidance you
have given us through the heal of the past twenty years, 1 have the
honor to present — on behalf of the Illinois Mining institute members
— this testimonial, containing 772 signatures of members of this
institution.

Secretary Schonthal: Thank you, Mr. McFaddcn. Mr. McFadden and

friends, again. I thank you from the bottom of my heart.

(The audience arose and applauded.)
President Browning: Gentlemen, 1 want you all to see this docu
ment. There are 772 of your signatures in here.
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every successful voluntary association

or individuals mho Wave Joined together
for the purpose ot improving and advancing their imtiu.il profession,trade
or business there ore certain members

whose untiring leadership and devo
tion to the promotion ot its purposes
have given lite and strength to its
existence.

\\c are proud that the Illinois I lining
among its membership a number oF"
ols. During the past twenty years our
stitute has grown from a small group ot- l£3 to
oner 1000. Attendance at meetings has been almost"
unanimous because ot the expert and learned infor
mation for practical and scientific mining that- is
presented to tnrther the progress ot our industtni. Our
Institute has been the foremost in lookinq tou'ard

the future of our industry and ot" the generation
to whieh it will be cntvusted and toward that

end. we haue Joined with other progressive, men and
oreups to encourage and financially assist" out-*

iioimq men in obtaining an education in trunma

cngmccriuq at leading colleges. IMUhWr'SS'-i'-rT"ICT
Ihe Illinois Mining institute now stands among tlie
lending orqamgatfous in the United States in the
investigation, study and solution of mining problems
for the benefit" of the mining industry and in the
education of present" and future miners.
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'&$-$& £^j'ir,ovc -^ others, bcU Schonth.il

(-^TivfA Vi*I hfs contributed to the growth
of our llnstitutc .nut to its pro

gressive and worthwhile program.
Tor twenty years he has been our
beeretaru-Treasurer but has notI tiin content to hmtt- "his attorfcs"

to the mare, duticc ot that office. Rather, he has given
generously ot Ins time and abilities m organization and
loqdctorup which nave been the guiding niHueiiee in

tlte success and progress ohour Institute.
As a token oh our appreciation to Bala ochoiitha.1

iov Ins valuable and unstinting services to the
Illinois Mining Institute and. as a tribute on this,
his twentieth anmversaru as bcerctaru-ireasurcr, we

and each oh us set our hands this twenty-eighth dau
ofOctober m tlieAear ot Our Lord Nineteen Hundred
and JortipNine.
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I'm going in take jusl u inomenl to rend the foreword in this book:
"To Bale Schonthal, for untiring service and skillful guidance in
administering the successful achievements <>f the Illinois .Mining in
stitute, for constructive ideas, eminent good fellowship, and out
standing contributions to the establishment of the Institute's import
ant position in llie coal industry, 1929 to 1949." — For twenty years'
service to lliis institution. I wauled you all to hear that, because I
think it's good, and 1 had nothing to do with writing it.

Secretary Schonthal: Thank you, very, very much. I appreciate'this
no end.

President Browning: Male says thanks, very much. I say that's
not nearly what our appreciation really is.
We don't often have women coal miners al our meetings, but at this

time 1 would like to present a young lady to you.
i Miss Helen Brail was led into the room. The audience arose and

applauded, i

President Browning: i'ou know, we've been talking about the great
things thai Male Schonthal has done. He's not entitled to all the
credit. Helen Brail has been the girl on that desk for 17 years, and
slie's the one who has really done the work, and Male has had the
credit for it.

Now. Helen, the Institute has not forgotten that, and as just a

small token of our appreciation to you for your 17 years of unstinting
service to this institution, I have the pleasure of presenting to you
a very small gift and token of our sincere love for you. It is a lovely
silver lnonogrnmined cigarette box. T don't know whether von smoke,
Helen.

Miss Helen Brail I Illinois Mining Institute: I'm speechless, but
I do say, •"Thanks, so much."

President Browning: I did forget something. The photographer told
me I was to bring each one of these gentlemen who received an Honor
ary Life Membership up to the front so he could get a picture of
them. I hope you've got together.
We have one man in particular who has devoted a great deal of his
time and effort to this institution, to the coal industry, and particular
ly to the education of our younger men. Through his efforts, as much
as any other single individual, in cooperation with the I'niversity of
Illinois, he has made it possible for a great many young men to
obtain an education in our industry, and Henry, I'm sure that when

you gel as old as Paul Weir, Fred Pfahler, John Jones or Male
Schonthal. you'll be likewise honored. At this time I want to present
our dear friend. Ilenrv Woods.

Our Advertisers, who make this volume possible, mil appreciate your inquiries
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FUTURE LEADERS OF THE COAL MINING
INDUSTRY

By HEX It Y 0. WOODS
I'haii'inan of ihe Hoard. Sahara Coal Company
Chicago, Illinois

One should not he a crepe hanger on a happy occasion like this,
and I do hot intend to he. However, a certain word which I found in

the list of subjects assigned for your afternoon session struck nie SO

forcibly that I feel obliged to emphasize it even though it does
signify something wrong. The word which is so familiar to all of you
coal men is Fault : F-A-U-L-T.

Fault is a negative word, and the accepted theory is that we should
always accentuate the positive, as the popular song puts it. Yet I
am going to place some accent on that word Fault just the same.

Two of today's topics had to do with faults in electric power dis
was "Fault Location
.Methods and Equipment." I propose to speak briefly i>( an entirely
different kind, and I am glad that some of our students in mining en
gineering at the l.'niveristy of Illinois are with us tonight, so they
may hear a very frank statement concerning the educational program
tribution in coal mining. Another subject

which the coal industry of Illinois is carrying on at our great univer
sity.

Now, please do not gel me wrong The fault I wish to speak about
is not in the educational program itself, hut in the fact that many
coal men in positions of authority — men who could do so much in the

way of creating future leaders for the industry — arc not putting their
hacks into this worthy enterprise as they should.

Silling here tonight are young men tilled with ambition and hope.
They have chosen coal mining as a vocalion. They see ahead good
positions as coal mining engineers, ami bright, futures in which jobs
as superintendents, managers, and even higher executive places, are
possibilities. The industry is deeply indebted to these young men for
having chosen coal as a career, and we will not let them down. How

ever, to avoid letting them down more of you who are in position to
give them their first chance must come forward and cooperate with the
educational program.

Through its educational committee, the National Coal Association

is doing its best to attract young men to our industry for research
work, running the mines, and eventually for the higher posts. We

need these future leaders, and now is the lime t„ find them and train

them. Anil while training them, we must provide opportunities for

them in the way of summer jobs. Bui more about that later.
Play ball with the Advertisers zvho play ball zvilh us.
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It has not been so very many years since the word "education." had
a much smaller place in the coal industry than it 1ms today. Why did
a man need education in order to swing a pick, use a shovel, or drive a
mule? I'.ul how different it is today. The magic of coal touches civili
zation .at every point. Science and inventive genius have found thous
ands of uses for coal

- uses that were unknown a few years ago.

Besides improving combustion methods in many marvelous ways, men
have learned how to make coal serve in processing things which we now
find on our pantry shelves, in our medicine cabinets and in our
clothes closets. There seems to he no end

to what

coal

will

do.

and if education is not the first essential as an aid to coal production,
coal tisane and the still further development of coal's remarkable
possibilities, then T do no1 know what education means.
As for production, the mechanics of modern mining have become
highly scientific. The modern mine has become almost entirely mechan
ized, including entry driving, blasting, cleaning, sizing, loading, and
every other process in common use today. It is truly the era of
mechanization in coal mining and all of this calls for large invest
ments in machine and safety devices, careful planning, and skilled
engineering.

These marvelous changes were brought about by men like you
sitting here tonight but in this time of highly mechanized mining and

advanced technology, we need more recruits to continue this work and
in addition to carry on intelligent research and Occupy the higher
positions which the future of coal oilers.
The other titty I was struck by a sentence that appeared in tin article
in the Harvard Business Review. Here it. is: "Education is the sound

est, least restrictive channel of communication between management
and employee." Quite a mouthful, that is, but I think we can reduce
it to simpler terms. What it means is Unit, when both the boss and
the employee are educated, they can understand each other. And when
thai is true, two things happen: First, the employe is more valuable
to his boss and has a better chance for advancement; second, the

boss—whatever situation he may occupy--is bound to get better
results for himself and his company. Is education important in the

highly mechanized and diversified coal industry its we know it today?
There can be but one answer to thai question. It is about the most

important thing confronting us at this time.
It is indeed gratifying to have you mining engineering students
here to meet your future employers. And when 1 say that, I hope you
executives will note Unit I am calling you the future employers of
these bright young men and others like them. Along that line let me
make a few suggestions its to what you men who run the mines can
do; yon engineers, superintendents, operating men. managers — yes,
and you suppliers too.
First, you can talk to promising young men about coal mining as a
future occupation — picturing it its it is today, in the very top
bracket, of industrial effort. All of you know boys of high school age
who are of an engineering turn of mind. Perhaps they are thinking
about mechanical engineering, or chemical engineering, or some other
Our Advertisers are selected leaders in their respective lines.
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branch of the engineering profession, most of tliein already over
crowded. Why not talk tn them about coal mining engineering, which
is not over-crowded and which is calling for capable men right now?
Surprise these young friends of yours with information about presentday coal mining methods — about the matchless versatility of coal in
supplying a wide range Of human needs — about recent discoveries
which make coal's future safe and sure for centuries to come. Suggest

to them that they consider entering the department of mining engineer
ing at the University of Illinois, or some other good institution, for
the purpose of gaining an education in coal mining engineering.
Having done what yon can In start hoys toward this type of career,
get in touch and keep in touch with the department of mining engineer
ing in your state university. Encourage it. Learn its methods. And do
all you can to feed desirable candidates into thai department.
Then, most important of all. make il a point to hire as many of
these coal mining engineering students as possible during the months
when Ihey are not in school. Summer work will give them an income
and. at (he same time, he a most valuable part of their education.
Help these boys to gel the practical side of coal mining in summer,
to supplement the technical side which they acquire during the school
year. Their slimmer pay will help defray Iheir college expenses, and
such experience, from the ground up. will provide the soundest foun
dation for their careers that they could have.
And now. having persuaded a young man In lake the course, and

having given him a summer job in your mine, which 1 am ashamed to

say very few of you have done, he graduates, receives his degree as
a coal mining engineer, and begins to look around. Where does he
go from there? Even though there is a shortage of men in this Held,

getting the first permanent job always poses a problem for the fellow
on whose diploma the ink is scarcely dry. Von can and should make
that problem easy by giving him a start in your own mini', and I am
sure you will rarely regret having done so.
Hut lei me remind you students thai even though you hare that

diploma il does not mean that you are a competent mining engineer.
Confidence can only be had after a year or two experience under

ground. Then it will be time to think about a job as mine boss, super
intendent, or some other position higher up. Part of this is up to you.

I am sorry to say. even in the presence of the students who are
with us tonight, that the experience in Illinois, so far as cooperation

on the part of coal executives is concerned, is worse than in most of
the other states. There is no excuse for this. Here we have one of Un

loading universities of the country, with it department of mining en

gineering of unusual excellence, located in a great coal producing
state, and with an extension course designed to reach boys at the
high school level throughout the state — and yet we find many coal

men. in responsible positions, who are seemingly indifferent to this
educational program. That should not be.

Incidentally. I had the honor of speaking last year about the great

need for a new building on the University of Illinois campus, to be
used by the mining engineering department. Perhaps it was too much
Advertising in this volume makes il possible lo prim it. Patronise our Advertisers.
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to hope for such quick action, l.ui the regrettable fact is thai we still
do not have liucli a building. Ami llm need is very great.
Lei me again stress the fact, as I did last year, that coal is the
second largest industry in Illinois, and the progress of that industry
may conceivably rest in the hands of the young mining engineers who
graduate there from year lo year. Compared with the total number or

university graduates, our group may seem small, lint what they repre

sent is tremendously vital to your welfare and to the entire state. So the

facl is that we must not only show more young men the advantages

of this type of career, hut we must provide better facilities for their

training. To do that, we must have a separate building and plant for
their use on the campus.

I'.ut what do we lincl ? The one new building erected on the campus

during the year is to house the veterinary department. Why? Simply
because those who had something at stake—those who wanted a

veterinary building and wanted it badly enough — went after it, and
got it. Of course, that building was needed, and it is a commendable

project. The point is that those concerned said so, in no uncertain
terms, and they got it.

Let's take a lesson from that experience. Before this matter of a

new mining engineering building comes up again late next year, see to
it that your state legislators are told things they may not'now know
about the importance of coal in the economy (if the entire state of
Illinois, and the importance of coal mining engineering as a vocation
for engineering-minded youth in our slate. See your State Senator and
your representative in the House. Let the prC8S and people of Illinois
know that such housing is required. We owe this to the students, we

owe it to a line engineering department, we owe it our industry and
ourselves.

Von all know something about what the industry and the university

authorities are doing in the promotion of research and in what some

are doing in an effort to interest high school principals in mining
engineering courses at the university. Vou know about the week spent
on the campus by school principals and vocational advisors, and about
the extension course, and other activities. Hut we must have better

facilities if this program is to bear the desired fruit, so I cannot urge
too strongly your full measure of cooperation.

Hoes what 1 have said about a fault in our industry sound loo

negative —loo pessimistic? I hope you will not take it that way,

because the real purpose of these remarks is to be constructive. There
is such it thing, you know, as constructive criticism. I trust this is
that kind.

Xo line of human effort has a brighter future than the coal business,

and it is this facl that makes the need for education, along with
mechanization and modernization on all sides, so important.
To support that statement let me give you some very remarkable
figures. The total value of all the metallic mineral products produced

in the United States in l!)4(i was one billion, eight hundred and twenty-

three million dollars. Hut note this: The total value or the bituminous
coal produced that same year was one billion, eight hundred and six

Establish your identity —mention this publication -when dealing with Advertisers.
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million dollars —almosl as much as gold, silver, load, copper and all
I he rest combined.

Coal is no longer measured in terms or heat, light and power a one.

[tsby-products, to which 1have already referred, represent such a huge
variety or medicines, explosives, textiles, plastics, perfumes, dyes,
and so on. that the future of coal is bound to intrigue any imaginative

young man if we simply make the story of coal available to him,
Moreover, experimental work now going on will no doubt lead to
the commercial production of gas and oil from coal. We have little

cause to fear oil and puis as real competitors of coal, in spile of their
use in industry and in domestic heating, because as -pis and oil begin
to give out in the natural state, similar materials derived from coal

will take their place. With visible supplies of coal great enough to last

for at least two thousand years, as against thirty years or so for

present visible supplies of natural gas and oil, and with coal needed
to supplant the latter as natural sources fail, we see abundant

reason for predicting a brighter future for coal than was thought
possible a few years ago. And thai is the very thing that makes the
present situation doubly serious. Because the plain fact is that with
what coal can and will do in the years to come, there must be an

increasing reservoir of trained man-power to take care of all these
changes and improvements and discoveries.
This talk would hardly be complete if some reference were not made

to another problem thai concerns you who are now in the industry,
and you younger men who have ambitions in that direction. 1 refer to
the labor problem.

It is only natural that labor relations should be uppermost in the
minds (>r it'll of us. We see dictatorial power being exercised on the
one hand, and we wonder how far such power will be permitted to
go. And to you younger men, you students, it should be said that your

preparation for the future will have to include special attention to
labor relations, and public relations, as well as to the techniques of

Coal production.

.Mr. M. D. Cooper, the National Coal Association's Director of
Mining Engineering Education, well says that as our present laws
provide for the regulation of great combinations of capital, it would

seem Unit justice demands that great combinations of labor should
be subject to the same laws. If such laws are not passed, we as
citizens are at fault for not showing our legislators that the public
is concerned with justice for .ill. anil with no special privileges for a
single group or individual.

Yes, the coal industry has a high place in our national economy.

It is up to the present generation to keep it there, and it is up to the
on-coming generation to preserve and improve it.
The wonderful things that have been done in coal mining mechan

ization, in making coal mining a safer occupation year by year, and
in finding new uses for coal as the laboratories continue their re
search, to all these we may well point with pride. But greater tilings
are ahead for the future leaders of the coal industry, and the oppor

tunity challenges the best there is in American youth.
Buyer meets Seller in the hack (if this hook.
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Coal indeed beckons to youth. And we must all help youth to heed

the call and to see the opportunities thai lie ahead. Let us hope that
each one present tonight will assume his share of the responsibility
that rests upon us all.

President Browning: Thank you very much, Henry. A few more
of those and you'll he qualified for thai distinguished service emblem.

Mr. Woods: I'm glad you included me in the younger class. I want
to stay right there: I don't want, to get gray hair like you.

President Browning: Gentlemen, tomorrow we're going to have
a football game. Illinois against Michigan, our great rival, so the
Program Committee though it would he appropriate — we Illinoisans
being hospitable and friendly people— to go over to .Michigan and see
if they couldn't find one of their better alumni and bring him over here
to see if he had anything to tell us. so they did.

I didn't notice litis until just now. but look what this fellow is going
to talk to us about: "So You Think You're Slipping?" I don't, know
whether he is talking about the Illinois football team or you. individu
ally, but anyhow, we have one of Michigan's distinguished alunini. a

public speaker noted throughout the United States for the message
that he gives to groups such as ours, so it is now my pleasure to give
you Edward A. McFaul. who will speak on "So You Think You're
Slipping?"

Value is apparent in the merchandise of our worthy Advertisers.
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SO YOU THINK YOU'RE SLIPPING?
By EDWARD A. McFAUL
Chicago, Illinois
Mr. Chairman, Ladies and Gentlemen:

I hope T don't shock yon when I say that I lirnily believe there isn't
a normal person in the world—-and that 91% of you are semi-insane.
Semi means half, if thai is any consolation to you. Of course, I am

not including the president or the hierarchy up here. — I just figure
they are so far gone I don't even include them in the 91%. I appreciate

the fact, too, that it is very difficult for a man to get into an asylum.
A probate judge said that once tt man came In his court, sat on the

middle of the floor, poured a quart of milk in his side pocket, took

his shoes oil' and put them in his hand. The psychiatrist said, "judge,
take it easy. The guy is trying loo hard." Sure enough, he had a
heavier charge hanging over his head in another court and was just
hoping he would he adjudged insane. The only guy that I know was

mad without a question of a doubt was a man from Buffalo who left
his wife and four children and ran away with a widow who had ten.
Well, maybe it's a good thing there aren't any normal people out
there in the audience, because history hasn't been very kind to normal

people. Xo. it has not been kind. Let's take Socrates, for example.
Five hundred men sat in judgment on him and sentenced him to
commit suicide by drinking the hemlock wine. What happened to the
live hundred men who sat in judgment? Limbo: As for Socrates, he is
still read, and the Socratic method of teaching is one of the better

methods of teaching in even this advanced age. Take a look at many of
the individuals who in their centuries stood head and shoulders above

the mob because they happened to discover the truth. The mob wasn't
ready to accept it. It said, "lie is a strange person. Put him away."

There was a man who came over the horizon of the world lo preach
a new philosophy — not an eye for an eye nor a throat, for a throat,
but "'Do unto others as you would have them do unto yon." For His
pains. His generation crucified Him. Maybe it is a good thing that
we are not too normal in this peculiarly abnormal world.

Well, I stated what I've just said in the negative. It is too easy
to think negatively. Let me restate it in the positive. Then I rush to be

included in the 9195 of abnormal persons and say I believe that 91%
of us here are suffering from normal abnormalities. Do you like (hat
better? Do you feel a little more relaxed now? I am going to list some
of those normal abnormalities. If you don't see yourself in at least
7.")'% of them — well, you have slipped further than yon think you

have. If you don't sec yourself in 7595 of these normal abnormalities,

you are nuttier than a fruitcake. I'll put it that way.
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About Feeling Inferior

The lirsl one is lliis matter of feeling inferior. Notice I didn't Bay
;in inferiority complex. That's another institutional word. If yon have

n complex, 110 see n psychiatrist. I am talking about the ordinary
garden variety. Lid's take this room, for example. How many of yon,
men and women, sitting here, have in your lifetime fell inferior to
somebody or something? Will yon raise your hands? How many?
Hundreds of yon.— Some two or three haven't told the truth in ten
years anyway. Do yon remember Freud said that the driving force
behind all human nature is the sex urge? Mat his coworker said.
"Wait a minute. I believe that the driving force is a matter of feeling
inferior — and then doing something about it."
One of the hoys at the university said, "II looks as if I'm in quite
a jam financially. I'm married, have two children, and the (1.1. Bill
plus my working doesn't keep me going. I asked. "Why don't you drop
out for a semester and then come hack?" He replied, "No. It looks like
there is going to he another war. and in the next war I'm going to he

an officer." I believe he met too many second lieutenants!

I am convinced that no human being can long feel inferior without
doing something about it. I have gone into communities lorn with
strikes and asked. "Whal are yon hoys striking for?" The newspapers
screamed, "more wages": hut they told me from deep down inside
themselves they wanted to he recognized — not as commodities, not
as part of a machine — hut as individuals who have nervous systems

and yearnings for respect as human beings.
How many limes have you seen individuals who appear to he vastly

superior people — so superior you can hardly stand them — hut when
you really get to know them you find the appearance only a mask.
Underneath they have a feeling of being inferior and they only create
a shell of outward superiority as their subterfuge.
HOW about this new phase of medicine called psychosomatic, in
which we judge not only the body, hut ask. "How about the mind that

controls the body?" Yes. sir. you have all the symptoms of ulcers, but
when 1 X-ray you I find none. Whal is the cause of worry and tension
that is causing these spasms- -that is giving you the symptoms of
ulcers? Is it the job, the boss, the wife? Whal is it? You had better
find out.
Savi.ni; Face

Let me ask you this, you men who are leaders in your communities
from all over the United Slates: do you cause people who are depend

ent upon you to feel inferior? Are you one of those psychological
sadists who enjoy taking a human personality and crushing it and
letting the sands of it trickle through your lingers? Or do you help
people to save face? You might pay attention to that. Saving face is
not an oriental custom alone. Every day it operates in a man. It is
interesting to what degree a man will go in order to save face and

keep himself feeling superior. There is a big man, not too far from
the city of Chicago. His organization is crumbling about him, why it
Our Advertisers make it possible to publish this volume — give them a "break."

86

/' R O C E V It I A' G S

0 W

T II l-J

is, is very interesting. The other day one of Ids CO-workers came in
and said. "Moss. I'm doing tlie work of two men." What would you
say if one of your helpers said that to you? Would yon say. "Well.
let's lake time to talk it over and see what we need to do about it.

I have given you five assistants. I notice, however, that you sign every
letter anil that you don't delegate authority and let your subordinates
handle matters for you. You have always gol to be mixing into every
thing. .Maybe you are over-playing the job. On the other hand, maybe
I've given you a job here and a job there
and putting till the little
jobs together makes a big job — and perhaps I've forgotten that?"
Mut this fellow I'm telling about didn't say anything like that. He
said, "You're doing the work of two men? Well, give me the name of the
other man and I'll have him tired." It's easy for us to smile at that

because we are not mixed up emotionally; but if you were that
employee — When you turned your back after getting that kind of
answer wouldn't; you be thinking of greener pastures and other

persons who had left that organization and made a greater success
for having done so?

There was a boy out in California — a big. husky kid about nineteen
— working on a lathe in an airplane factory. The foreman came along,
and the boy said. "\ can't make out on the machine." ••What do you
mean" the foreman asked, "you can't make out ? The union set the lime

and motion study on it. All the other boys have good take-home pay.
You can make out if you try.'' The boy said, "I quit." The foreman

replied, "You can't quit. We look six weeks to train you." The boy
answered, "Well. I quit, that's all." Then the foreman tackled it a

little differently. lie said. "Where do you live, son?" The boy said. "I
don't know. I moved about six times in the last month." The foreman

then asked. "What's the trouble?" The boy told him. "1 don't know.
The beds are hard. The food isn't good." Said the foreman. "Where did

you live before you came to California?" "Iowa," was the reply. "What
did you do?" asked the foreman. The boy said, "I worked on a farm.
My father's farm." —He was blaming a machine to save face. He
looked the foreman in the face and said. "I may look like a big. husky,
strong kid to you. but I'm only a lonesome farm boy. 1 want to go
back home and talk to mom and dad."

Some sailors oil a ship in Boston last winter met in a hotel room
and visited a while. I happened to be there. Most of them had plans

for the evening. One after another they left to go their respective ways.
Finally only one sailor and I were left. I said, "bet's go out and get
a sandwich." Hi? put on his coat. He look out that ever-present book
that contains names, addresses and phone numbers. He took out a
little lip chap stick. He took out a pack of cigarettes and some matches.
He took out a fifty-cent piece and some pennies. Then he put all back
into his pocket again. Later on I wondered. Why did he show me all
that? I decided he wasn't at all trying to show me what was in his

pocket, lie was trying to say, "Are we going out for a sandwich? Look,
I'm a guy with only fifty-two cents."
You'll discover good merchandise adz-ertiscd in this good publication.
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Mood Swings

Number two ou our list of normal abnormalities: Mood swings. Do

you ever have mood swings? I mean those like the song tells about,
"Sometimes I'm up, sometimes I'm down." Do you ever feel that way?

Someone thought enough of mood swings to make a motion picture
about them. If is called "The Boss Forgot to Say (lood .Morning." For

years when he came in mornings, he invariably said, "Hello, Boys and
Girls," hung up his hat. and started the day on a good key. But this
particular morning something had gone wrong—I don't know what
— burnt toast, maybe an argument with the wife. But something. And
then his irritation shows in the outer office. What is the matter with

the boss? All kinds of commotion there! All because the boss forgot

to say such a simple thing as "(lood morning."
For eighteen months the Navy set me up in AD-2. There I noticed

a lot of the boys were committing suicide. Did yon ever really think
what anguish would cause that. Oh, yes. you have. Do you remember
the morning you read in the paper about the man who blew off his
head with a shotgun. Von said, "I'd rather use gas?" Yes. you did think
about it. —It's all right — that's normal abnormality. I began to

chart these mood swings. I'd get up some mornings ami say. "Well,
isn't this an awful place to put a human being? Look at that grey
sea pounding on that volcanic beach. No trees, no civilization — noth
ing. What a place for a human being." Then a few days would go by.
I'd get up some morning and say, "Isn't it interesting? In all the his

tory of these islands, \vvy few have ever seen them, and I'm one of the

privileged." I remembered I was down on the bottom of a mood
swing the day before. I said to myself: "Look. When you gel down to
that bottom again, you shall remember that you are one of the few

privileged to see this sight of nature in the raw." So now, when [ was
on the to)). I would say. "This is only a passing fancy": but when I
again got to the bottom. I would remind myself of the brighter on-top
view and say, "This mood is temporary. I'll soon be on top again." All
of us are subject, to these emotional up and downs—these mood
swings. The more intelligent you are, the more freiptenl you will ex
perience the swings from bottom to top, or vice versa, and back again.
Don't let them "(let" you. They are a normal abnormality.
If you are interested in some statistics on suicide: up to forty-five,
three men to every one woman commit suicide. After forly-tive, six
men to every one woman are suicides. .Most of the suicides happen
on the Pacific Coast—out there in the sunshine: the fewest in tin-

New England states. I lived up in New England. I think I know why
there are fewer suicides there. Some of those obi boys aren't going to

die any time soon. They are going to hang on until they again see a
Republican in the While House.
(loon and Bad Fuaics

How about fears? Pear is another normal abnormality. Is anybody

sitting hei'O with any fears on his mind? We couldn't get a group like

this together without there being some. —1 am not talking about good
Our Advertisers, who wake this volume possible, toil! appreciate your inquiries.

88

/* R 0 0 E E It / A (I 8

0 F

T II E

fears. Angela Patau says real education consists of being afraid of
right tilings ;il the right time. For example, we have an interesting
little adage in our English language which says, "What yon don't
know doesn't hurt you." So a fellow grabs hold of the wire at twenty
thousand volts: and he is jr.st as dead as if he had known it was a

live, high-voltage wire. That adage is half truth and half silly philos
ophy. There are some fears that are good. That is why some of us have
lived as long as we have — because we have good fears. We were

afraid of the'right things at the right time.
Aesop had a good story about a good fear. The lion and the goal
were at a stream drinking. The lion said. ".Move over. I'm drinking

the water.'" The goat said. ".Move over, you're stepping on my foot."
Then the lion said. "If that's the way you feel about it. let's go hack

in the jungle and see who is who." The goat answered. "That's okay
with me." They trotted lank to the jungle. On the way they happened
to look up and see some vultures Hying very, very low. The lion
Stopped, lie said to the goat. "You know, there was enough water hack
there for both of us." The goal agreed, "Yes. and enough room. too.
Let's go hack and try it again." They did. Those who know tell me
those smart animals are still living very happily in the jungle.
Right at this point, I am not talking about good fears. I am talking
about the kind of fears they have in India. I'm talking about the fears
that thwart and prevent a human being from flowering in the full
ness of his capacity — the fear that prevents the foreman from taking
the job as superintendent because he doesn't think he could handle it:
the fear that prevents the capitalist from venturing, the fear of Un
economic shadow over his shoulder. The kind of fear that is a bad fear.
I belong to the class that believes that a man is what he is because!

of what happens to him when he is a boy. I'm quite interested in that
phase of this normal abnormal fear. The other morning when I got up
I felt like singing. I sang. Suddenly I stopped. It wasn't because some
body was knocking on the apartment walls or because of members of

my own immediate family saying anything, the funny part was that
even though I had stopped, I still in my throat felt like singing. I

thought. "This is an interesting experience." In trying to analyse my
feeling, the best I could do was to remember back to my home when
I was about nine years old. I was coming down the stairway, early

in the morning. All the household was asleep except my aged grand
mother. She told me an old tale that his stuck all these years. It was
this, "If you sing before you eat. you will cry before yon sleep." It
was the throw-back to what she told me that stopped me from singhm
just a few mornings ago. Yes. I firmly believe all of us are carrying
a lot of silly fears. The other day. walking down the hall from my
apartment to the elevator, I thought. "Oh, I forgot my key," and ail
the way back down the hall to my apartment, a voice kept saying.
"It's bad luck to turn back."

Why am I interested in this psychic phenomena? Ib-re's why:
Medical men tell us that two out of every three hospital beds occupied
today are being occupied by individuals with mental difficulty and in
mental sickness. What is wrong with our civilization? What is wrong
Our Advertisers are our friends and fellozv members. Consult them frequently.
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with our churches, our homes, our schools—or whatever it is — thai

causes men ;it forty-five and fifty years of si^e to have to go to ;i
hospital in order to be re-educated again on how to live?

I can't say, as a school teacher, that our schools are too free from

blame for this condition. I was standing in a university hallway a few-

years ago. Some of the hoys were bringing hooks into the library.
I overheard a lecture of one of the professors. Here's what he was sayin;:, "All right. I.ei's have it quid in here now. I want you to keep your
mouths closed. I'm going to give this lecture once. I don't want a lot

of you asking me silly questions. I flunked twenty percent last year,
and I can do heller this year:" Out in the hall I was getting all tense
ahout the way he was handling his class. I thought to myself. "How
would you do it?" This is how I think I would have. "Look, students,
you can not fail in this course. It is not allowed. Does that sound like

a fool's paradise? I will not allow it unless you insist, upon it. I'd
like to teach the subject so well, from all sides and top and bottom,
that all of you will understand it —that even the dullest among you —
at least, toward the end of the semester — would turn a little bit

toward the sun of understanding and smile, before he passes into
oblivion again. Yes. turn and smile — just a little bit."
Don't Worry About Memory Lapses

How about memory lapses? They're another kind of normal abnor

mality. Do any of you have memory lapses? I hope you say you
do because 1 have great need of support. The other day when I came
out of a theater, I no more could tell you where I left my car than the
man in the moon. The best I could do was stand there, very foolishlike, and in my mind trace a path. Then I knew that somewhere in the
area my little car was waiting for me — somewhere, but just where
I couldn't remember for quite a spell.
.lust after a recent lecture in Kalamazoo a man said, ''Hoy, I'm

glad you told me that, because — then he told me, "1 had a chance a
while ago to bid on a contract in Detroit. .My wife said. 'As long as
you're going on a business trip, we'll get a room at the hotel; you take

care of your business. I'll do some shopping, and we'll come home:'"
Then he went on to say that he went to Detroit with his wife, regis
tered at the hotel, took care of his business, signed the contract. Then
he wondered, "Let's see. I don't know whether I was smart. Was the

contract price too little? Wouldn't I be belter oil' without the business?

Labor is hard to get." And so on! He forgot about everything else.
lie got on the train and went home. The children said. "Hello. Daddy.

Where's .Mama?"—Do you feel better now?
I MSII.I.I'SIONME.NT

How about disillusion? That, too, is a normal abnormality. Do you

ever sit and in retrospect sometimes say. "Gosh, what I thought when
I was a kid of sixteen I was going to be when 1 grew up!" Then you

begin (o daydream. Everyman has a right to a little daydreaming. But
Our Advertisers, who make this volume possible, mil appreciate your inquiries.
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I'm most interested in where you go in in your daydream. Is il in the
past where all the problems are settled that you go back to the old
home town? Then I'm interested in what you go hack in — a long,

yellow roadster, with the top down, with a horn, — all spie and span.
Then even though you have grown up and your hair is a little grey at

the temples, you see in your mind's eye the fellows who were kids with
you when you went to school; and as you whiz by in that, superduper Mercedes, in your inner ear you can hear them saying. "Boy.
is that Fred? Ts he a success!'' Jusl then, the phone rings. Your day
dream is blasted. Household Finance wants to know! Are you going

to pay or aren't you? Oh, disillusion!
A lady wanted to join one of our Carnegie speech classes sometime
ago. She tried to tell us so. Rut she had such a speech defect she
couldn't even pronounce her own name. I told her. "This course is for
people who at. least have their speech equipment. Why don't, you go
to Northwestern University and see Professor Westlake. maybe he can

build up your speech?" She insisted on taking the Carnegie course.
I saw her a year later right in this hotel. She stood up and spoke to a
group of people in her own rhythmical way about how she had finally
succeeded. The class stood up and gave her a tremendous ovation. Dale
Carnegie came down Hie aisle, look her in his arms and kissed her.
She had not found life worthwhile, but she made it worthwhile. There

are a lot of unsung heroes in your community. T have a feeling that
some of them are working for you.
Discontent Stimulus to Accomplishment

How about discontent? That abnormality is normal, also. Do you

ever feel discontented? I no sooner come to Chicago and get settled
than I wonder what they're doing in Seattle now. I never got. much
past 2nd or did Avenue there, but I enjoyed it very much; I know
when I get to Seattle I'll wonder what are they doing in my beloved
Boston tonight? What is this thing, discontent? 1 know that many
times, after four years in the Navy. I said to myself. "If I never see

this piece of pig iron again. I hope nothing happens to me." Finally,
one afternoon, the captain said. "Iley. .Mack, your orders are up in the
old man's cabin. He's going to sign them." Then came the last night

in the ship. The red battle lights were on. shilling on the faces of those
sailors with whom I had lived happily and in some few eases danger
ously. The old sea bag was packed. And would you believe it? I bad

such a feeling of nostalgia for thai old ship I could have cried. Part
of me said, "Weren't you the guy that just this afternoon said you
never wanted to see it again? What's the matter with you?" That pari
of me asked. "Will you always be discontented?" I wondered if dis

content, isn't part and parcel of this life? A slight bit of it, at least. I
am convinced it is.

The anthropologists tell us that at one time there was a single cell,
the simplest form from which all life developed, floating around in a
primeval slime. Bay back a hundred and eighty thousand million years
ago. They tell us. too. that it was discontented. It wanted to be two. It
Play ball with the Advertisers who play ball with us.
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became two. The two became four. The four became eight. The eight
became sixteen, finally, these single" cells, known as amoebae, didn't
want to swim around in the slime any longer, they wanted to climb
on to land. Some of them did. Some of those who got on land were dis
contented and wanted to stand upright. They did and that is the

scientific story of the origin of physical life in the world—all the
result of discontent.

There is another story— the story of a God who was discontented
with the darkness and the void. In that darkness He hung the sun
and moon and stars. On this earth lie put His vegetation and animals
— and, still discontented, He breathed a holy soul into a body and
Created the world's firsl man. ennobled by the Spirit of (Jod. Still
discontented. Hod caused him to fall asleep, and from the man's rib

He created the world's first woman. That is the religions story of the
beginning of the world — the discontent of Hod. — So if you stiller

from discontent at limes, I think it is a pretty normal experience.
About the matter of impending insanity. Do you ever feel as though

you are just kind of splitting wide open on occasions? Do any of you
talk to yourselves? Personally, I don't think there is anything wrong

with a person talking to himself. Of course. 1 have lo say that, be
cause I talk to myself. The other day I was driving along in my car
and I didn't notice that: I had slopped and that the street-car bad

stopped. When I looked up at the lady, she looked at me as if to say.
"He must have rocks in his bead." I don't liud it so bad in the winter

time. Hut last duly I didn't see that lady one day as she was rocking
in the shadows on the porch —1 was talking away — lo myself, but
guess what I did when I did see her. I'll tell you I started to sing.

When you talk to yourself, you're nutty! Hut when yon sing to your
self, you're just happy. So, set it to music, boys — set it lo music.
Xo. sir! I want to go on record as saying I don't believe there is any

thing wrong with tin- person who talks to himself. Nothing wrong
with you if you answer yourself, either. Hut I must admit 1 am slightly

disturbed whim a person talks to himself, asks himself a question,
answers himself — and then says, "Huh?"
Tknukm'v to Rationalize

I low about the tendency to rationalize? Do you ever do something
and then you rat ionali/.e as to why you ilid it and figure that was a
pretty smart thing to do? The other evening I signed for a .Mercury.
Before the ink was dry, pari of me asked. "How are you going lo pay
for it?" Well, I had the answer to that : "I won't live long enough to
get it !" Hut then one day the dealer called me up and told me my

.Mercury was ready for me to come get it. When I got the little book
with coupons that you tear out once a mouth, this same part of un

said, "How about it? Were you smart to buy that car?" The rationaliz
ing part said. "Well, I needed a new set of tires, anyway." Yes, the
rationalization had started. One part said. "That would only have cost

you about a bundled dollars—unless you could get them at some
automotive wholesaler." The other said. "How about this rear fender?

Wasn't it kind of Happing in the breeze. Didn't you park a block from
Oar Advertisers are selected leaders in their respective lines.
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n Friend's house so lie wouldn't see the rusty crate?"'— It didn't take

me long to figure out that signing up For that ear was aboul as smart

a thing as 1 could ever have done.

Do the boys ever ask you. "How about coming up and going trout

fishing?" You don't even own a llyrod. but you think: "Well, they are
pretty good boys; maybe it would be good business to go." So you stop

in and tell the sales 'person. "I'd like to see a little old. cheap llyrod,
please." You try one out. II has just about the snap of a two by four

bit. Then the salesman makes the mistake id' putting in your hands
another one. Oh. what a whip that one has: Then he appeals to your
ego by saying. "Nobody on the whole stream would have a better one
than that." He appeals to your sense of economy when he says, "This
one will outlast the other by live times." He goes on, "Really, it is

cheaper in the long run." then you speak up, "Well, what is the

difference between the two?'' He'says, "Only thirty dollars." Then
conies the rationalization. You think to yourself. "Why does a guy

go fishing? —For his health sake. If I broke down, it wouldn't take
long to spend thirty dollars in doctors' bills." You end up by saying
to the salesman, "I'll take it."
Religious Peiiplexixx

What about the matter of religious perplexity? Are any of you sil

ting here with religious perplexity? I'm not talking about the differ
ences between the First and Second .Methodist Church, or little bits of
dogma. I'm thinking about something that even the crassest, crudest,

most religiously unconscious individual in the world must at times

possess — the kind of a religious perplexity or questioning you get
when you see an old, old woman rocking in her arms a newborn baby
— life going out, life coining in; I mean the kind of religious feeling
you get when on an August night you see a million stars set up in the
sky. Way oil' in the distance is a twinkling one. You cogitate. "That's

a planet. I'm standing on a planet. I wonder if someone up on that
planet is looking down at me. 1 wonder if God in His wisdom has
created many forms of human beings, as lie has created many species

of birds and fishes. Maybe that man in his civilization on that far
away planet is so far ahead of us in his ability to get along with
others and to love others as to make us look like cavemen coining out
of darkness into a dazzling day." I mean the kind of religious feeling
you get when you read some of Robert W. Sales' poetry. For instance,
the one that he calls "The Wonder." in which he wonders about the flex

ibility of the lingers and the suppleness of his wrists, lie wonders
aboul his eyes that let him to see the outside and aboul his conscious

ness which allows the outside to come in. —Religious perplexities?
You're a pretty normal human being to have them.

Well. I told you, you would linil yourself in 75% of the normal
abnormalities I've been talking about. Hid you? Feeling inferior,
mood swings, fears that strangle, memory lapses, talking to yourself,
disillusionment, discontent, religions perplexity. Do you find yourself
Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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in thom? Do yon know what I think? I think von do. Yes, I think von
do.

I.cl me slate rapidly what the psychiatrist says about keeping your
menial and emotional balance. First, diet and sunshine and thinking
right will help yon keep good menial health. Have some game in which
yon can participate. Some surgeons I know, working, saving lives —
working with the intricacies of blood vessels and hearts and muscles

— go home at night to relax, by doing what? liaising canaries or see
ing if the guppies had little baby guppies. A big manufacturer in

Virginia said. "Von know. T inherited this business from my father;
hut what I really like to do, when my work day is over, is to go up in
the attic at my home and make model trains to scale." How many in
dividuals have saved their mentalities by .working in a garden? May
be the radishes will come up. maybe they won't: but what's tlie

difference?

Wim-hell talks about the Broadway actors who spend money they
don't have to buys things they don't need, and to impress people they
don't like. How about gaining insight into other personalities and
taking the best from those personalities, rejecting what you don't
want?

Exchange A Tie — A Human Nature Adventure

It happens all the lime. Some of my boys at the university gave me
a necktie. 1 showed it to them and said. "Well, it's very expensive
and very nice, but it is a little loo loud. Do you mind if 1 lake it
back and exchange it for another?" They said that would be all right.

I went to the store. A salesman came up to me. When he found I had
a tie to exchange, he found something to dust. Put another one came
around the bend and said, "How do you do! May I help you?" When I
look it out of the sack, do you know what that glorious man said? —
I love that salesman—he looked al the tie and said. "I don't blame

you for wanting to exchange it for another." Now, he could have said.
"Well, we sold three hundred of them, and this is the first one that

came back." I'm he didn't say that. I picked up one and asked. "Well,
how about this one?" He replied, "No, no — definitely not — not for

you." At that moment I felt I had been saved the worst faux pas of
the season. People would have pointed at me. He saved me from that.
He said. "Let's not make up our minds yet." and then that wonderful
man showed me two. three or four, or more. ties, lie leaned over the

counter and matched them. I said. "You understand. I am not buy

ing anything, don't you?—Just exchanging." He just kept on match
ing the lies he had picked out. Finally I said. "Well, T'd like to take
that one." Then he smiled and said. "I was hoping you would choose

that one." Wasn't that nice? Why. I went in there just a little school

teacher quite excited about exchanging a tie. Ten minutes later he
had me feeling like the greatest little tie picker in America, lie even
walked to the elevator with me. As the doors closed. 1 said. "I'll be

seeing you." He answered, "We'll be waiting for you when you come
again." 1 know he is. He is just waiting for me!
Establish your identity — mention this publication when dealing with Advertisers.
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Well, there arc a b.i more tilings we could talk about. Let me just
say Ibis. There was a play not so long ago called "Our Town," in
which a little hoy and a little girl grew ii|> together. She was eighteen,
he was twenty. They married. She died in childbirth. The next scene
showed the burial on a windswept hill in New Hampshire. The rain
was coming down, black umbrellas were drenched. Finally she sits
in the chair where all the dead sit in this quaint cemetery. She says
she would like to live one day of her life over again — her twelfth
birthday. No sooner said than done! Her mother comes down the

stairs, iets up the shade, mixes the pancakes. All the time the little
girl is
spirit.
"Slop.
for a

calling. ".Mother
.Mother." I'.ui Mother has no time for the
Finally the little girl can't stand it any longer. She cries out.
Mother. Let's look at each other." What a wonderful motto
world!—Let's look at each other, with understanding eyes

and hearts.

We always think the world is something else, but we are the world
— individually, a little, infinitesimal part of it; together, all of it.
Let's look at each other, every one with either a little burden or a big
one. If not financial, maybe health, or separation from a loved one.
or any one of several other things. Yes. the burdens of the normal ab
normalities with which we are laden—-fears, feeling of inferiority,
disillusionment, discontent, memory lapses, moods up and down,
religious perplexity. Yes, let's stop and look at each other. Then we will
learn that our abnormalities are normal, we will recognize the brother
hood that comes from seeing ourselves in others and them in us.
Then we will see the sunbeams between the shadows and accept liftas a noble challenge. And then, who knows, maybe the teaching of Him
who came nineteen centuries ago will begin to be recognized for its

power to overcome difficulties and creal happiness.
Let's look at. each other—-a wonderful motto for this world!

(Prolonged Applause)
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President Browning: Thank you very much, Mr. McFaul. I'm sure
that each and every one of us not only enjoyed what you said but will
lake home something worthwhile from il. And the same for you, .Mr.
Woods.

Thank you, Mr. Md'addon. for your kind assistance.

(lentlemen. about a year ago when I look over Ibis job from Harry
Moses, lie told me that I'd be a good President if I'd let Bale Schonthal
do llie worrying, and 1 have done thai pretty well this year. This job
does grow on you. and now that my term of office Heels away, I rather
hate to give it up.
I don't know that I can give it up to a better fellow than I'm about to
turn it over lo now.

Vou know, a busy man becomes busier, and he is wanted more be
cause he must be doing something lo be busy. The man to whom T
am about lo turn over the office here is one of the busiest men I know.

He has the obligation of operating coal mines from North Dakota to
Illinois to West Virginia. Not only that, bill he has undertaken the
job of being President of the Illinois Coal Operators Association, and
he is the negotiator with the great John I. Lewis on behalf of the
western operators.
The Nominating Committee has selected him for your President next
year, and while 1 say I hate to give it up, 1 don't know of any better
fellow to give it up to than Jerrie Gerow. I now have the pleasure to
give you your new President, Mr. Jerrie Gerow.
(The audience arose and applauded. President-Elect T. G. Gerow
assumed the Chair.)

President Gerow: .Mr. Browning, Members of the Illinois Mining
Institute, Guests, anil Students of the University of Illinois: I am

deeply impressed with my responsibility as President of your Insti
tute, although I was taken aback a little a few minutes ago to find
out that ltd per cent of yon are half nuts. I am not too much impressed,
though, because 1 have always had an idea that anyone in the coal
business was either a rugged individual or all mils.
On behalf of myself, the new officers elected at this meeting, and
Hie new members of the Hoard. I want to thank the Nominating

Committee for their expression of confidence in this group to carry
on for another year.

The Illinois Mining Institute has been brought to its splendid peak
under the skillful guidance of these Past: Presidents you see before
you, as well as Hale Schonthal who has given his time and untiring

effort, and several others now absent. I certainly hope that, your new
officers, together with the new Hoard, can carry on in the same
spirit that your past officers have carried on before.
It is getting late, and if there is a motion for adjournment, 1 will
call the meeting adjourned, and hope to see you all next year. Thank
you.

i The meeting adjourned at 9:1(1 o'clock)

Value is apparent in the merchandise of our worthy Advertisers.
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A RESOLUTION
October 28, 1949

WHEREAS, J. W. Starks, distinguished coal mining authority, and
our esteemed friend, departed this life on February 3, 1949, and
WHEREAS, as Director of Mines and Minerals for the State of Illinois,

Division Superintendent of Peabody Coal Company's Taylorviile and
Springfield Mines, and past President of this Illinois Mining Institute,
he served the coal industry faithfully, diligently and well for many
years, and

WHEREAS, his passing is felt deeply by members of this Institute
and his many friends in all walks of life; therefore, be it

RESOLVED by the Members of the Illinois Mining Institute that we
express our profound sorrow at his passing and extend our sincere

sympathy to the members of his family and to his associates in the
Peabody Coal Company with whom he was in close contact for a
period of twenty-eight years.
RESOLUTIONS COMMITTEE

Herbert H. Taylor, Jr., Chairman
Ernest Green

Peter Joyce

. •

Frank L. White

Copies of foregoing resolution were sent to
.Mrs. .1. W. Storks

Peabody Coal Company
Mentioning this publication when writing Advertisers puts friendship into business.
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A RESOLUTION
October 28, 1949

WHEREAS, George Franklin Campbell, distinguished coal mining
executive and our esteemed friend, parted this life on June 18, 1949, and,

WHEREAS, as President of the Old Ben Coal Corporation, President
of the Illinois Coal Operators Association, and past President of this
Illinois Mining Institute, he served the coal industry well and faithfully
for many years, and,

WHEREAS, his loss is felt keenly by the members of this Institute
and by his host of friends in all walks of lile; therefore, be it

RESOLVED, by the members of the Illinois Mining Institute that we
express our profound sorrow at his passing and extend our deepest

sympathy to the members of his family and to his associates in the
Old Ben Coal Corporation.
RESOLUTIONS COMMITTEE

Herbert H. Taylor, Jr., Chairman
Ernest Green

Peter Joyce
Frank L. White

Copies of foregoing resolution were soul to
The Family of George F. Campbell
Old Ron Coal Corporation

Illinois Coal Operators Association
Our Advertisers make it possible to publish this volume — give them a "break:
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THINK OF THE NEXT GENERATION
By HERBERT HOOVER at Palo Alto

m His 75th Birthday — August HI. 19-19

My lirst duly is to acknowledge your generous reception and these
most, generous gifts to the Library.
It is now thirty-four years since this Library on War. Revolution
and Peace was founded. Over these years friends of the Library have
contributed over $3,450,000 toward its support. And of priceless value

have been the millions of documents and materials furnished freely by
hundreds of individuals and threescore governments.
This institition is not a dead storage. It is a living thing which over

the years will correct a vast amount of error in the history of these
troubled times. It will also teach the stern lessons of how nations may
avoid war and revolution.

Aof being a government institution, it has never received a dime
from government sources, and its scholars therefore ran he as free, as
the Sierra winds in its axe and in the expression of objective truth.
The Need for Some National Thinking

In the somber situation of the world I would be derelict if today
I discussed the lighter side of life instead of the serious issues which

weigh on my heart.

Some of you will know that during the past two years I have added
somewhat to my previous knowledge of the currents of government in
this Republic. Beyond the immediate problems of efficient organization
of the Federal Departments, there arise from these investigations some
grave questions as to our whole future as a nation.
Now, as never before, we need thinking on some of these questions.
If America is to be run by the people, it is the people who must think.
Anil we do not need to put on sackcloth and ashes to think. Nor should
our minds work like a sundial which records only sunshine. Our
thinking must square against some lessons of history, some principles
of government and morals, if we would preserve the rights and dignity
of men to which this nation is dedicated.

The real test of our thinking is not so much the next election as ii
is the next generation.

I am not going to oiler you solutions to our national ills. Hut I
shall list some items for thought. I'erhaps in Japanese-English a sub
head would be ••Hring feet from clouds into swamp where we now are."
You'll discover good merchandise advertised in this good publication.
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TlIK GROWTH OK Kl'KNIMNC

We must wish to maintain a dynamic progressive people. No nation
can remain static and survive. But dynamite today is the geometrical
increase of spending by our governments -Federal, stale and local.
Perhaps I can visualize what this growth has been. Twenty years
ago. all varieties of government, omitting Federal debt service, cost

the average family less than $200 annually. Today, also omitting debt
service, it costs an average family about $1800 annually.
This is bad enough. But beyond this is the alarming fact, that at this
moment executives and legislatures are seriously proposing projects

which if enacted would add one-third more annually to our spending.
Add to these the debt service and the average family may be paying
$2900 yearly taxes. They may gel a little back if they live to over 65
years of age.
The Growth ok Bureaucracy

No doubt life was simpler about 147 years ago. when our govern
ment got well under way. At that time there was less than one govern
ment employee, Federal, state and local including the paid military,
to each 120 of the population. Twenty years ago. there was one
government employee to about -It) of the population. Today, there is
one government employee to about every 22 of the population. Worse
than this, there is today one government employee to about 8 of the
working population.
The Growth ok Dependency

Twenty years ago, persons directly or indirectly receiving regular
monies from the government—that is. officials, soldiers, sailors, pen
sioners, subsidized persons and employees of contractors working
exclusively for the Government—represented about one person in every
40 of the population.

Today about one person out of every 7 in the population is a regular
recipient of government monies. If those of age are all married, they
comprise about one-half the voters of the last presidential election.
Think it over.

Working for the Government

In the long run it is the Average Working Citizen who pays by
hidden and other taxes. I have made up a little table showing the
number of days which this kind of citizen must work on average to
pay the taxes.
Days' Work

Obligations from former wars

11

Defense and Cold War

24

Other federal expenditures

12

State and local expenditures

14

Total thus far

<>1
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I'.nt beyond Ibis the seriously proposed I'uidher spending now in
progress will take another 20 days work from Mr. and .Mrs. Average
\V. Citizen.

Taking out holidays, Sundays, and average vacations, there are
about 235 working days in the year. Therefore, this total id' SI days

work a year for taxes is about one week out of every month.
You might want to work for your family instead of paying for a
gigantic bureaucracy.
Th hi I; it

over.

Confiscation of Savings

To examine what we tire doing, we must get away from such sun
shine figures as the gross national income. We must reduce our
problem to the possible savings of the people after it desirable standard
of living. If we adopt the Federal Government's estimate of such a
desirable standard, then the actual, and the seriously proposed, nation
al and local government spending will absorb between 7">% to 85% of
all the savings of the people. In practice it does not work evenly. The
few will have some savings, but the many must reduce their standard
of living to pay the tax collector.
And it; is out of savings that the people must provide their in

dividual and family security. From savings they must buy their
homes, their farms and their insurance. It is from their savings finding
their way into investment that we sustain and stimulate progress in
our productive system.

One end result of the actual and proposed spendings and taxes to
meet them is thai the Government becomes the major source of credit
and capital to the economic system. At best (he small business man is
starved in the capital he can find. Venture capital to develop new
ideas lend lo become confined to the large corporations and they grow

bigger. Governments do not develop gadgets of improved living.
Another end result is to expose all our independent colleges and
other privately supported institutions to the risk of becoming de
pendent upon the state. Then through politics we will undermine their
independence which gives stimulus to government supported insti
tutions.

No nation grows stronger by subtraction.
Think it

nrcr.

Government Borrowing

It is proposed that we can avoid these disasters by more govern
ment borrowing. That is it device to load our extravagance and waste

on to the next generation, lint increasing government debts can carry
immediate punishment for that is the road to inflation. There is far
more courage in reducing our debts than in increasing them. And that
is a duty to our children.
Play ball -.villi the Advertisers who /'lay ball -.villi us.

ILLINOIS

MINING

INSTITUTE

101

Increasing Taxes

And there is no room for this spending and taxes except to cu1 the
standard of living of most of our people. Ii is easy to say increase
corporation taxes. That is an illusion. The hulk of corporation taxes
is passed on to the consumer—that is to every family. It is easy to say
increase taxes on the higher personal income brackets. Hal if all
incomes over $511(111 a ifear were confiscated, it would cover less than
I0'/p of these actual and proposed s/ieiidinys.
The main road is to reduce spending and waste and defer some

desirable things for a while.
We Cannot Have Everything at Once

There are many absolute necessities and there are many less urgent
meritorious and desirable things that every individual family in the

nation would like to have but cannot afford. To spend for them or bor
row money for them would endanger the family home and the family
life. So it is with the national family.

So long as we must support the necessary national defense ami cold
war at a cost of 21 days work per year to Mr. Average \V. Citizen there

are many comforting things that should be deferred if we do not wish
to go down this road to ruin of our national family life.
Tut: Mack Road to Collectivism

Along this road of spending, the Government either takes over,
which is socialism, or dictates institutional and economic life, which
is fascism.

The American mind is troubled by the growth of collectivism
throughout the world.

Wo hare a feu- hundred thousand Communists and their fellow
travelers in this country. They cannot destroy the Republic. They are a
nuisance and require attention. We also have the doctrinaire socialists
who peacefully dream of their Utopia.
Ilul there is a considerable yroap of fuzzy-minded people who are
engineering a compromise with all these European infections. They fail
to realize that oar American System has grown away from the systems
of Europe for 250 years. They have the foolish notion Unit a colleetivist
economy can at the same time fivesevve personal liberty and constitu
tional government.
The steady lowering of the standard of living by the compromised
colleetivist system under the title "austerity" in England should be a
sufficient spectacle. 11 aims at a fuller life but ends in a ration.
.Most Americans do not believe in these compromises with collect

ivism. Mut they do not realize that through governmental spending and
taxes, our nation is blissfully driving down the back road to it at top
speed.
Our Advertisers are selected leaders in their respective lines.
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In the end these solutions of national problems by spending are

always the same—power, more power, more centralization in the hands
of the state.

We have not had a great socialization of property, but we are on
the last mile of collectivism through governmental collection and

spending of the savings of the people.
Think it over.

Fooling the People's Thinking

A device of these advocates of gigantic spending is the manipulation
of words, phrases and slogans to convey new meanings different from
those we have long understood. These malign distortions drug thinking.
They drown it in emotion. We see government borrowing and spending
transferred into the soft phrase, "deficit spending." The slogan of a
"welfare state" has emerged as a disguise for the totalitarian state by

the route of spending. Thomas Jefferson would not recognize this dis
tortion of his simple word "welfare" in the Constitution. Jefferson's
idea of the meaning of welfare lies in his statement "To preserve our

independence.. .we must make a choice between economy and liberty
or profusion and servitude... . If we ean prevent government from
wresting the labors of the people under the pretense of earing for them
we shall be happy."

Another of these distortions is by those who support such a state
and call themselves "liberals." John .Morley would not recognize them.

Out of these slogans and phrases and new meanings of words come
vague promises and misty mirages, such its ''security from the cradle
to the grave," which frustrate those basic human impulses to produc
tion which make a dynamic nation.
Think it over.
Where Blame Mist Be Placed

It is customary to blame the Administrations or the legislatures
for this gigantic increase in spending, these levies on the nation's work
days, and this ride to a dead-end of our unique and successful American
system. A large cause of this growing confiscation of the work of the
people by our various Governments is the multitude of great pressure
groups among our citizens. Also the slate and municipal governments
pressurize the Federal Government And within the Federal Govern
ment are pressure groups building their own empires.
Aggression of groups and agencies against the people as a whole is
not a process of free men. Special privilege either to business or groups
is not liberty.

Many of these groups maintain paid lobbies in Washington or in
the State Capitols to press their claims upon the Administrations or
the legislatures.
Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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Our representatives must inn for election. They ran be defeated by

these pressure groups. Our officials are forced to think in terms of
pressure groups, not in terms of need of the whole people.

Perhaps some of my listeners object to somebody else's pressure
group. Perhaps you support one of your own. Perhaps some of you do
not protest that your leaders are not acting with your authority.
Think it over.
In Conclusion

And Anally, may I say that, thinking and debate on these questions
must not be limited to legislative halls. We should debate them in every
school. We should resort to the old cracker barrel debate in every
corner grocery. There phrases and slogans can be dissolved on common
sense and integrity.

A splendid storehouse of integrity and freedom has been bequeathed

to us by our forefathers. In this day of confusion, of peril to liberty,

our high duty is to see that this storehouse is not robbed of its contents.

We dare not see the birthright of posterity to individual indepen
dence, initiative and freedom of choice bartered for a mess of a
collectivist system.

My word to you. my fellow citizens, on this seventy-fifth birthday is
this: The Founding Fathers dedicated the structure of our government
"to secure the blessings of liberty to ourselves and our posterity." We
of Ibis generation inherited this precious blessing. Yet as spendthrifts
we are on our way to rob posterity of its inheritance.

The American people hare solved main/ great crises in national life.
The qualities of self-restraint, of integrity, of conscience and courage
still lire in oar people. It is not too late to summon these qualities.

Establish your identity — mention this publication when dealing with Advertisers.
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COAL-A BASIC SOURCE OF PRIMARY ENERGY
Condensed version of <i full paper on llic subject, prepared and delivered by
Dr. Hall before a Regional Meeting of American Institute of Chemical
Engineers, Tulsa. Oklahoma. May 9. 1949.

By CLAYTON <!. BALL
Paul Weir Co., Chicago, Illinois

We know Hint most coiil originated us accumulations of plant debris
in peat swamps ami thai the normal banded coal so formed contains
four megascopic ingredients, designated as vitrain, clairoin, durain
and fusain, which were probably derived from varying parts of Un
original plants and which probably encountered varying degrees of
decomposition before burial. The original composition and degree of
decay determined the type of coal, while the nature, extent and dura
tion of subsequent dynamic processes have determined the rank of
coal at the time of mining. The successively increasing stages of rank

start with brown coal and lignite, thence progressing through subbituminous and bituminous coal to anthracite and eventually, though

rarely, to graphite. Essentially the principal results of such dynamic
forces with increase in rank are the progressive reduction in inherent
moisture and volatile matter with attendant increase in lixed carbon.
The standard scientific classification of normal banded coals is based

on dry. lixed carbon content for the high-rank bituminous coals and
anthracite, ami on moist, mineral-matter-free Bin content for lowrank bituminous coal. Bubbituminous coal, lignite and brown coal.

The principal point to which attention should be called in enumerat
ing the multiplicity of pertinent coal criteria is that a substantial
proportion of them depend upon and vary because of the particular
combination of composition, type and rank possessed by it specific coal
bed at. the specific point of mining. This dependency extends even
further, indeed, into the concentration, association and disassociation
of the lithologic ingredients of coal in the various siy.es produced by
mining and during cleaning. Just as no two human beings are identi

cal, no two seams or even two shipments from the same seam tire
absolutely alike.
Reserves

There has been a great deal of discussion in the last few years
'over how much coal we really have in this country. The current

U.S. Geological Survey estimate of slightly over '•'• trillion tons ex
clusive of anthracite, including seams as thin its 1-1 inches and its deep
;is ."..(tot) feet below drainage, may show the maximum potential supply
Buyer meets Seller in the back of this book.
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provided thai every ton of coal in the country, no mailer how inacces

sible or how costly, is somehow eventually extracted. In 1923, a
presidentially-appointed Coal Commision, assisted by an engineers'
advisory committee, reduced this total estimate to 1,613 billion Ions

(as corrected to 1948) by excluding thin and unavailable coal. Even

this reduction would indicate sullicient reserves for well over 1,000

years of mining at extended rates, yet a number of long-established
coal Holds in the east and middle west either have already been virtu
ally abandoned or face relatively imminent exhaustion! at least of
the easy-to-mine, low-cost seams. Economic recovery of remaining
seams within these areas is highly debatable.
A critical review of the present knowledge of the coal fields and

producing costs in the United States leads to the conclusion that op

portunities for readily assembling workable areas of adequate size for
future large-scale operation and with conditions conducive to low-cost

operation are definitely limited. This does not deny the wide-spread

occurrence of potential coal-producing areas, but emphasizes the rela
tive scarcity of locations which afford the optimum combination of
costs of raw materials, transportation, processing and distribution

of finished products.
Undbugkound -Minim; Costs

Probably the three most important physical characteristics which

affect the cost of underground mining are the type of roof, the thick
ness of seam and the slope or pitch of the coal bed. Other adverse physi
cal characteristics include irregularities in seam continuity or thick

ness, excessive water permeating the coal bed or adjoining strata, the
presence of a soft or wet Hour stratum, etc. In strip mining the import
ant factors which affect production costs are the thickness, character

and location of rock strata in the overburden, these determining the
costs of overburden preparation; the ration of cubic yards of overbur
den removed to one ton of coal recovered, this depending upon the rela
tive thickness of overburden and coal; and the necessary average length
of haul from pit to tipple where an added number of haulage units is
necessary as the length of haul is increased to maintain the same
rate of output.

Within the last year two types of underground continuous mining
machines, one of which is already in production, have been displayed
in public demonstrations. These machines are designed to replace the
present sequence of the separate steps of cutting, drilling, shooting and

loading with a single continuous process whereby coal is taken directly
from the solid face and transported through the machine into separate
transportation facilities for removal to the surface. Under certain con

ditions including large portions of known reserves it is extremely
probable that these or some Other form of continuous mining machine
will find wide acceptance. Although the initial cost of the unit and

supporting equipment will be high, the decreased labor and supply
costs made possible thereby will result: in substantial reductions in
total costs of operation.
Value is apparent in the merchandise of our worthy Advertisers.
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Gasification Tests

After a preliminary tesl to determine the possibilities of under
ground gasification, the Alabama Power Company and the U. S.
Bureau of Mines arc now conducting an elaborate test on litis

method of possible exploitation of a coal seam near Gorgas, Alabama.
Results are not yet available and it would be premature to at
tempt to anticipate them. Whether the difficulties envisioned by many
coal technologists can be overcome in a practical manner and whether

the potential realization after preparation of a coal seam for com
bustion, the maintenance of such combustion and the reclamation of

usable gases will appear attractive, still remains to be seen.
Inmstkiai, Capacity

After attaining peak bituminous coal production of 630,000,000
tons in 1047, including a record export of 68,000,000 tons, coal
stocks in the hands of consumers reached an all-time high in the
early fall of 15)48 and demand began to soften. The decline in
production since that time may be attributed to increasing Dieselization of the railroads, reduction of exports, losses to competitive
fuels in the dosmetic market, general slackening of industrial ac
tivity and competition from fuel oil. A major result of this decreased
demand is tin; elimination of a multitude of small marginal mines

which sprang up in response to the war and post-war demand. This
is in contrast to the period after World War I when the elimina-

nation of excess capacity required a period of 1- to 14 years and
virtually pauperized the industry. At an annual rate of around
50'0,000,000 tons there is comparatively but little excess capacity in
the coal industry today except that provided by working more shifts
per week at active operations.
Even when fully mechanized, the wages paid to labor represent 60
percent of the total costs of coal production. For this reason the im
portance and bitterness attending the periodic wage negotiations be
tween operators and labor are not difficult to understand. The dilation
of wages naturally stimulates the development of labor-saving devices.
The average productivity of 'he individual miner has increased from
4.00 tons per day in 1020 to 6.42 tons per day in 1047. Any material
increase in the use of the continuous mining machines previously men
tioned should accelerate this improvement in average rati? of pro
ductivity.
sv.NTiiksis Plants

In

considering the economic factors pertinent to the selection

of a site for providing coal supply to a synthetic liquid fuels
plant the increased moisture and decreased Btu content of the
low rank coals must be taken into account. This also applies lo esti

mates of total national reserves of which ">7 percent are represented
by subbituininous coal and lignite located in states west of the Missis

sippi River. The thermal equivalents of 5,000 tons per day of coal
Our Advertisers, who make this volume possible, will appreciate your inquiries.
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having calorific value of 13,000 Bin per pound, this being estimated
as the fuel requirement for a 10,000-barrel-per-day synthetic plant,
are 6,500 tons of 10.000 Iitit low rank bituminous coal, 7.200 tons of
0.000 Btu snhhitnininons coal and 10,000 tons of 6,500-Btu lignite.
Annual requirements vary correspondingly from l,S2r>,000 tons of
13,000-Btu coal to 3,650,000 tons of 6,500-Btu lignite. These estimates
do not: reflect the incremental increase in quantities necessary to offset,
probable decrease in efficiency as calorific value declines.
The investment in a synthesis plant is enormous and it is unlikely
that private owners would risk the purchase of such annual require
ments from commercial sources, even on a contract basis. Ownership
of reserves, even if not in active production, serves as a check against
possihle price increases ami fuel shortages. To provide a fuel supply
for a plant life of 20 years a total of 36,500,000 tons of 12,000-Btu coal
would be required, or 7:i,000,000 tons in the case of 6,500-Btu lignite.
If the location of the synthesis plain is economically correct it might

prove desirable to increase its capacity to :SO,000,0(io barrels per day
and the life of fuel reserves to 40 years, in which case 210.000.000 ton's
of 13,000-Btu coal or 438,000,000 tons of lignite would be required.
The assembling of any such quantities of reserves in any major pro
ducing field today would be a substantial undertaking.
Reserves ' !ost

The cost of acquisition of coal reserves is extremely variable,

depending on quality, depth, minabilily, accessibility, relation to
consuming centers, etc. Over the past several decades the average
royalty on leased coal has risen from around seven or eight cents

per ton to approximately 15 cents per ton. for special purpose or
otherwise more desirable coals it may he much higher. In presently
producing areas, depending largely on quality and demand, under
ground coal rights may probably cost from 2 to 10 cents per ton, or
from §100 to §500 per acre. Average strip coal areas, if present, com
monly are more costly to obtain than average underground areas be
cause of the necessity for purchasing the surface as well as the coal. In
undeveloped areas the coal rights may probably be available at less
than one cent per ton or at very nominal amounts per acre.
I INVESTMENTS

Estimates of required investments in mine plant and equipment
involve basic assumptions on daily production, which must be con

siderably higher for a 5-day week than the amount required at the
synthesis plant on a 365-day-per-year basis, depth of coal, type •>!'

opening, size and range of probable equipment, etc. Based on the
average quality of coal and the average physical characteristics
that may reasonably be expected in certain representative potentially
low-cost areas of possible synthesis plant fuel supply, total investment

costs per unit of 26,000,000 Btu 12.000 pounds times B5,000 Btu) of
annual production approximate 81.60 for underground operations in
Mentioning this publication ivhen writing Advertisers puts friendship into business.
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the Appalachian area. §4.20 for undwground operations in the Mid

west, §2.!).-) for Stripping operations in the Midwest, §2.00 for stripping

operations in the Montana-Wyoming subbitnminons area, and §8.70
for stripping operations in Xorih Dakota lignite. Total investments

based on these figures range from §5,500,000 to nearly $9,000,000. Re
gardless of the specific factors that may eventually be determined at
a speeitie location it is believed that the comparisions afforded by the

above figures relied true relationships in investment costs between
these districts.
Utilization

With accelerating industrial demands the more efficient and greater
utilization of all natural resources becomes of increasing compul

sion to the national economy. Next to air. water and agricultural

products, coal is probably our most abundant natural resource. Cer
tainly it is the most prevalent widely useable mineral resource. De

spite' the undoubted exaggeration of previous estimates of reserves

insofar as practical and realistic limitations are concerned, there
definitely are sufficient quantities of coal recoverable under present

economic conditions to supply increased industrial demands at least
to the extent anticipated in the forseenble future. The question be
comes one of choosing locations which afford the best possible com
bination of costs of raw materials, transportation, processing and dis
tribution of finished products.
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IMPORTANT
NOTICE
We sincerely regret thai none of the illustrations,
charts, figures, etc., with exception of the figures on

pages 1(51 and 162, appear in the reprints on the
following pages from the 1!)4!) Yearbook, "Coal .Mine
Modernization."

These omissions are caused by Ilie loss of the electros

by the I'osi Office while in transit to us from the
American Mining Congress.

Our apologies to the authors of these tine papers,
and our thanks to the American Mining Congress
for Irving to locale the lost shipment up lo the lime
we hail lo go lo press.

Orir Advertisers are our friends and fellow members. Consult ihem frequently.

L(l!)

110

/' R 0 0 E E DISCS

0 F

T II E

Reprinted from 1949 "Coat Mine Modernization" Yearbook- through courtesy of
The American Mining Congress, papers presented at the American
Mining Congress, Cleveland. Ohio, week of May 9, 1949.

HIGH SPEED CUTTING AND DRILLING
WITH TUNGSTEN CARBIDE BITS

By CARL A. BURGENER
Division Engineer, Peabpdy Coal Company
.Marion. Illinois

Our experience has been with small mines in the Southern Illinois
Coal fields, and from this vantage point, we have seen few, if any aids
afforded industy that, are more dramatic, more sensational and more
revolutionary than cutting and drilling with tungsten carbide tipped
bits.

Ir is generally understood that a cutting machine acts as a coal saw,
with the business end on the cutler bar. Tf a cutting crew were re

quired to operate a hand saw with teeth missing, dull, and poorly
gauged, we would be criticized very severely, but with electric drive,
we find cutting machines frequently operated with bits missing, dull,
and not to gunge. These short comings are very important when we
consider that, in cutting an ordinary room 25 feet wide, to a depth of
S feet, with a machine using a 45 block nine position chain at 24 inches
per minute feed, each hit actually rubs along on its nose approximately
2000 feet while making the sump and cut. The total distance for ali

bits is approximately lO'/c miles.
Since mechanized mining has progressed so rapidly, face preparation
had become the bottle-neck. New under cutter and drill bits had to be

developed to eliminate excessive bit changes during work hours and to

create a continuous cutting operation to maintain peak tonnage. The
Germans are generally credited with being the first to use tungsten
carbide tipped tools for cutting coal and other materials and this
development is said to be one of the main factors that enabled

Germany to arm so quickly for War IT. No less important was the
contribution of cemented carbides in our own war effort; their use

was adopted in the United States about 1944 and gradually grew in
volume. When we remember that some sets of bits cut nearly 400 places
with one grinding, we begin to realize .just: what a carbide tip can
do—approximately 150 miles of cutting from one grind in some condi
tions. Its superiority to the steel bit is roughly HID to I for wear.

Examination of several samples of coal from southern Illinois proves
that, of the impurities present, iron sulphides are hardest. Since iron

sulphides are distributed throughout the coal seam, the cutting bit
must resist their abrading action, and remain Bbarp enough to cut
Our Advertisers make it possible to publish this volume —give them a "break."

ILLINOIS

MINING

INSTITUTE

111

coal with a considerable amount of sulphides present. There is not

enough difference in scratch hardness of hardened steel and (lie sul

phides to provide a bit material of a satisfactory cuttinglife. Tungsten
carbide has a scratch hardness of 12, in comparison with 7 to 7>/. for
sulphides; for this reason, several methods for improving hits by use
of tungsten carbide have been devised.
Comparison op Hit Types

In the early part of 1948, our company started its new slope mine
No. 43 into actual production. At this time we were producing only
1500 tons per shift, cutting by five Goodman shortwalls, with bugdusters. In this machine we were using plain carbon steel bits with
approximately 0.80 to 0.90 percent carbon. These hits were hard sur
faced by acetylene welding tungsten carbide to the tip of the hit.
This surfacing material has a trade name of Borod which is essentially
a mild steel tube containing minus :!<) to minus It) mesh tungsten car
bide particles, and may be considered the first type of tungsten carbide
bit.

The second and most effective type of tungsten carbide bit utilizes a
tip of pure tungsten carbide, brazed to an alloy steel, heat-treated
shank of especially rounded cross section for strength. .Most of you

probably have knowledge of carbide tipped rock drills; this type cut
ting machine bit is constructed in a similar manner.

The only good way to arrive at a worthwhile conclusion as to the

value of these types of hits is to study their operating characteristics,
useful life, and costs in comparison to these same criteria for plain
steel bits. Time studies at our Mine No. 43 over a representative num
ber of shifts, furnishes considerable information on which to base these
conclusions.

The first type of bit we shall consider is the common steel bit. This

type is used until dull, removed from the machine, resharpened, and
then returned to the machine for use again. Usually they can be resharpened about twice before they must be rebuilt. These bits are not
normally used at our mine, but some cutting with them was done for
purposes of this time study. All the cutting on which the study is based
was done in coal I ft. (i in. high and in rooms 2(1 ft. wide. This would

mean that, approximately 37 tons of coal was cut in each place. A sum
mary of the results shows that the average cutting time for each of the

12 places cut during an average shift was 15 minutes; the average
bit changing time was 1.*! minutes; and a total of St) bits was used.

Since approximately 27 tons of coal were taken from each cut, the 12
places would yield approximately 111 tons. Each of the SO bits used
would then represent approximately 5^ tons of coal mined, at; a cost of
$0,005 per ton.
No time studies were made on machines using the Borod tip, since
this bit is not used regularly at our Mine No. 43. This type was used
exclusively at this mine at the beginning of its operation, but has been
discarded mainly due to the fact that the cemented tip gives better
results at this particular operation. Basing the cost on an average
Our Advertisers, who make this volume possible, will appreciate your inquiries.
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number of places cut and on an average number of bits used, we found
the Borod lip cost per ton of coal was approximately §0.004.
The majority of our time study data covers the use of the cemented
carbide tipped hit. on a Goodman shortwall, with a mechanical bugduster. These studies were made in the same sections of the mine as

were the studies of the plain steel hit. The average cutting time was
13 minutes in contrast to 15 minutes with the plain steel hits. Eighteen
places were cut instead of 12 with the plain steel; these IS places pro
duced approximately 000 tons of coal, or an increase of 50 percent over

the 444 tons produced by the plain hit. The first set of the carbide

lipped hits cut 383 places, producing 11,962 tons of coal, at a bit. cost
of $0.0046 per ton, and cutting 239 Ions per bit. Three of these bits had
the tips broken oil', and the balance were reground and put back into
service. After going back into service, these same bits cut 207 places
with a coal production of 5.022 tons. This indicates that the cutting

capacity is reduced to about half of the original capacity after the

lirst sharpening. Our experience has shown that this capacity is
cut in half again after the second sharpening. However it must be
realized that the bit cost is labor alone for the second and third usages
and taking into consideration the life of the bit, the bit. cost is brought

down to $0.0029 per ton.

A neighboring coal field in which both the hard surfaced steel, or
Borod. am! the cemented carbide tipped bit have been used, offers a
different, but substantiating picture. This area has some of the most
difficult cutting conditions in the State of Illinois, whereas our mine

Xo. 43 has some of the easiest. This mine is troubled with sulphur balls
and black .jack to make cutting and drilling comparatively expensive
operations. Joy cutting machines are used and at. the present time,
they are in the process of changing over from the hard surface welded

bit to the cemented carbide tipped. This mine has been manufacturing

its own hard surfaced welded bit at a cost of approximately 5 cents
per ton. The bit cost for units on which the cemented carbide tipped
bits have been installed is 2 cents per ton.
In addition to this direct saving, a chain equipped with the new bits
cuts approximately SO.OOl) tons of coal in its life, in contrast to 20,000
tons cut during the life of a chain equipped with the old type bits.
Also, the cost of controller maintenance was reduced 25 percent and

the cost of universal joint maintenance was reduced 40 percent by the
change in bits. Another advantage offered is that a machine so equipped
can finish its alloted work more quickly and be available for other

jobs, such as cutting timber hitches, which is particularly useful in
this mine because of its bad top.
Experience In Other F

it: i.us

Examples may be cited in other sections of the country. In a West
Virginia Minea change to the new bits resulted in faster cutting, fewer
work stoppages, and less bit sharpening. This seam presents a difficult
cutting job, containing sulphur and bands of rock near the bottom;
one bottom cut is made per place, and a shear is taken down the center
Play ball with tin- Advertisers who play ball with us.
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where the hits hit hard sand rock at the top and hard limestone at the

bottom. Cinder these conditions one set of the cemented tungsten car-

hide lots in nine positions on a nine foot cutter bar, cut 27 places before
they dulled the first time. Over300places (three shifts) were cut before
the bits were finally discarded. When steel bits were used in the same

entry, they were changed for every place. Tims the amount of time the

cutting machine stood idle for bit changing was reduced by 20/27, and
the labor cost for sharpening and handling 1200 steel hits was elimi
nated. In this as in other operations, the change brought lower cost for
transporting hits to and from the mine, coarser machine cuttings, less
power consumption and less maintenance on the machine.

A similar example can he cited of a mine in Eastern Ohio in the

Pittsburgh No. S seam. This mine is undercutting and shearing with a
universal rubber tired machine. The undercut is fairly easy, while the
shear'is a tough proposition with four or five horizontal sulphur
streaks ranging from y., to 2 inches thick. Dp to date all broken tips
have been in the shear cut. With conventional bits, a complete set of
IS was used per cut: in one day's operation of three shifts, this re
quired 12(10 to 1401) bits. After changing to the cemented carbide tips,
in the same section and on the same basis of three shifts or thirty
places, only one bit change was necessary. This is in contrast to 25 or
thirty changes with a conventional bit, thus saving S to 10 man hours
daily. A detailed study of the carbide tip operation indicates the fol

lowing; while making 101 undercuts, and 156 shear cuts, thirty tips
were broken, two were lost, and 210 were dulled. These cuts averaged

10 feet wide, and resulted in a coal production of 3,2S0 tons. The cost
for 22 broken tips ( %") at 24 cents, eight broken tips {\'./' I at I!) cents

each, two totally broken tips at 98 cents each, depreciation for regrinding at 12 cents each, and the cost of regrinding the 210 dulled bits
totaled .'Jin.07. This means that the bit cost per ton was $0.0133.
Dimi.i. Kits

Another important use for cemented carbide tips not mentioned here
tofore is on drill bits. Approximately the same advantage of decreased
drilling time, fewer bit changes, less bit sharpening, and hence in

creased production and lower costs, result from the Use of this type
bit in place of the convential type bit. In a drilling test conducted in a
Western Pennsylvania coal mine, cemented tungsten carbide tips
drilled 2.7IHI feet of coal and slate in the Pittsburgh seam before dulling

the first lime. One bit drilled 0011 nine foot holes, as compared to three
hundred conventional steel bits required for the same amount of foot
age under the same conditions. Time tests taken in the same mine

indicate that the cemented carbide tips drill approximately 3(i percent
faster than steel bits. By taking advantage of the increased drilling

speed, at least three or four more places can be drilled per shift. If
these bits tire properly taken care of. that is. ground when they are
dull, one bit can continue to give good service for as long as twelve or
more regrinds.

A Green County, Pennsylvania, mine operator reports that $650.00
Our Advertisers arc selected leaders in their respective lines.
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is saved in his mine every thirty days since lie changed to the new bits.
Before the change, the average repair bill amounted to $750.00 per
month on armature rewinding, or a total of thirty drills had to be
rewound in this period. Over the same time, the new bits reduced
armature failures to four, and the costs of drill maintenance from

$750.00 a month to only $100.00 per month.
Some Disadvantages DISCUSSED

Thus far. we have made very little mention of any troubles or disad

vantages accompanying the use of the cemented carbide tipped bit. As
in practically every other new development, there are faults in some
instances. The Chief Engineer of one coal company found, after tests
had been made at several of the company's mines, that, each mine was a

separate cutting and drilling problem. In some seams, the cemented
tipped bit showed no advantage over the convential type in use; in

others, similar results to those mentioned in this paper were ex
perienced.
The chief problem is breaking tips. In Ihe manufacture of the bits,
the tungsten carbide must he secured to the shank by soldering. Silver
solder is fairly satisfactory, and where carefully used, does a good job

of holding the carbides in place. The carbides however, while very

hard, are not particularly strong and must be well backed up by a
shank of good steel at high hardness, as heavy concentrated loads, such
as sulphur balls impose, could bring enough pressure on the tips to

cause failure of the inserts by (lowing the steel backing.
Another cause of the failure of the carbides would be snagging on
short wall machine underfraincs where chains are allowed to become

too loose. Cut-through walls of shortwall underframes are a familiar
sight in almost all coal mines, and it is not hard to visualize what a

banging the bits take in bouncing off the steel wall and tilting shoe
jacks when cutter chains are allowed to run badly out of adjustment.

Dragging across floors, skids, jack pipes and rails, also takes a toll
from the bits that can be guarded against, by using a. little care.
Another prevalent method of inflicting sudden death on carbides is
use of the chain to kick the end of the cutter bar either into or away
from the rib—away from the rib being the worse of the two. Since

cutter chains are assemhled "laced" to a certain pattern and the in
dividual units of the pattern repeat themselves according to the lace
of the unit, it is very desirable for smooth cutting to have all bits set
to a uniform guage, so that they will all cut Ihe proper depth.
In salt, gypsum and potash, where feeds are generally around 0
inches per minute, the bits cut only about -,\ inch deep in a nine posi

tion chain, with wedge lace and a 500 ft. per min. chain speed. Under
such conditions, it can be readily seen why uniform setting of bits is

necessary for smooth operations. In coal where bits may cut as deep
as % of an inch, according to the feed and chain speed, setting of bits
may not be quite so important, but for good operation the guage of bits
should not vary. (In other words, bits should be set. to guage and
this is important where carbide tipped bits are used so all will take a
uniform load.)
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There are some conditions where it is not economical to use carbide

tipped hits, such as where there are numerous heavy sulphur halls that
will pound the carbides Off the steel shanks. The cutter chain allows

the bits too much freedom of movement successfully to cut out. a full
grown sulphur hall, although for a demonstration, in a simper where
both the sulphur and the hit are rigidly mounted, it can easily he
shaved to pieces with a carbide tipped hit.
Cost Is Final Determining Factor

There are a number of factors entering into any consideration of the
merits of Carbide lips versus steel hits for cutting. The two most im
portant and probably the two factors that will determine whether or
not their use will he economical is cost per ton for hits and cost per ton
for labor. The high labor cost of time consumed in setting steel hits,
and perhaps delays to crews other than the cutting machine men,

(because of being out of coal) might make it practical to use carbide
tipped hits even though their cost were more per ton than the steel

hits, In other- words, it would he economical to pay three cents more
per ton for the use of carbide hits if eight cents per ton could be
taken off the cost where steel hits were being used.
We have considered, and given examples showing advantages of
the cemented tungsten carbide tipped hits, and have pointed out
reasons why these hits, in some cases, may not he a profitable change.
There are many angles to the problem of cutting and drilling coal with
carbide tipped hits, and as many answers. The best answers will he
given by experience and well kept records.

DISCUSSION
By A. G. GOSSAED
Union Colliery Co., DuQuoin, ill.

I would like to present, a history of our experience with carbide in
sert hits at the New Kathleen Mine of the union Colliery Company.
.Mr. Burgener mentioned our conditions, experiments, and results in his
preceding paper as follows:
"A neighboring coal Held in which both hard surface steel, or Borod,
and the cemented carbide tipped bit have been used, offers a different,
but substantiating picture. This area has some of the most difficult
cutting conditions in Illinois, whereas our Xo. •!.*! mine has some of the

easiest. This mine is troubled with sulphur balls and black jack to
make cutting and drilling comparatively expensive operations; Joy
cutting machines are used and at the present time they are in the
process of changing over from the hard surface welded bit to the
Establish your identity — mention this publication when dealing with Advertisers.
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cemented carbide tips. This mine has been manufacturing its own
hard surfaced welded hit at a cost of approximately "> cents per ton;
The bit cost for units on which the carbide tips have been installed
is U cents per Ion. In addition lo this direct saving, a chain equipped
with the new bits cuts approximately 80,000 tons of coal in its life, in
contrast to I'd,(Hit) tons cut during the life of a chain equipped with
the old type. In addition, the cost of controller maintenance was re
duced 25 per cent and the cost of universal joint maintenance was re
duced 40% by the change. Another advantage offered is that a, machine
so equipped can finish its alloted work more quickly and be available
for other jobs, such as cutting timber hitches, which is particularly
useful in this mine because of its bad top."

Two years ago we used Borod tipped heat treated bits entirely and
made them in our own shop. To do this we maintained four men. which
involved an abundance of labor expense, who were able to furnish an
average of "(1(1 bits per each machine shift. The machines at this time
were cutting all the way from S to 25 places a day depending upon the
difficulties encountered; this limit on capacity presented such a
problem that we decided to experiment with the use of tungsten car
bide insert bits. Our preliminary experiment took the form of furnish
ing an average section with 1(1(1 bits and then counting the number of
places which could be cut before another type had to be inserted. We
kept trying the dill'erent bits and finally came up with a product which,
in the same conditions where "(III old type bits were being used, re
quired only 10 to la bits per shift. This bit. which goes under the name
of Subnet, seems to be the one that best fits our condition. The princi
pal trouble which we encountered with most types of carbide inserts
was that the sulphur ball knocked the tips out of the holding metal.
These experiments so far have covered the use of 1(1 dill'erent makes of
carbide insert bits and we now have another type on trial.
This change eliminated cutting as a bottleneck. Our cutting machines

are actually following the loaders and in addition to cutting coal they
do quite a bit of hitch cutting which has made the shuttle car haulage
much safer. Another advantage is that cutting machine delays for as
long as :> to 1 hours do not cause us much worrying, that is, we do not
have to run and fix the machine right on the spot by a temporary job.
As to the argument about power and the average consumption, we
use approximately the same power with the carbide bits as we did with
the old type. However. I believe that the max iinn in would be lower, since

the old type bit would get dull, the cutting machine man would try to
finish a place, and then power trouble would result. This has proven
out by the fact that the negative overload which gave us an abundance
of trouble with the old bit. is now trouble free.

Getting back to the actual use of the bits themselves, we then ran

into the "old bugaboo" of maintaining our test, results under actual
working conditions. We saw our bit cost going iqi each month until

it finally reached $0.04 a ton; we first, tried to control this by including
the number used in the assistant foremen's daily report but this was
not the answer. We then set up a system of giving each foreman a
padlocked locker at the mine bottom where we maintained a box of
Buyer meets Seller in the back of this book.
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25 hits and where he in turn brought back his dull bits. The only person

having a key to his locker was tlit* foreman himself and the man who
refilled it. By this method we were able to get an accurate account of
all hits taken out and returned. The thought behind this was that these

bits in groups of 25 represented a sizable cash outlay and we felt that
this would impress all persons involved of (heir value. This system
showed immediate results, hut it also showed that we were losing an
average of 10 to 50 hits per day. To correct this, we installed a magnet
which in a period of three to four months would completely pay for it
self in the recovery of hits alone.

After the above two systems had proved workable, wc decided to
supplement them by stenciling our machine numbers on tin; new hits
as they are placed in their respective lockers. By doing this, we were
aide to find out what machines wow losing hits as well as to return
the re-sharpened hits to their original machines. We feel that the com
bination of the above three factors, namely, the use of lockers, the re
covery with a magnet, and the strict accounting by stenciling the
machine numbers on each hit. will give us a workable system which
will enable us to enforce the proper use of the bits, as well as their
proper care. Before leaving the subject I would like to mention that
there is a definite challenge to someone to design an improved cutting
machine chain for this new type bit. Our belief is that a chain which
would hold more hits in more positions would do a much more efficient
job.

.Mr. Burgener also made mention of the use id" tungsten carbide insert
hits for drilling. Our experience isn't as extensive on this because of

the enormous amount of experimental work which was performed be
fore the total mine installation could be started, but so far we have
shown that drilling time can he reduced and that hides can be drilled

through practically any typo material. In one case, two drillers on a
double arm Sullivan OD16 drill (during ;\ working shift of 71/, hours)
were able to drill t>12 three and three-fourth (15%) inch Airdox holes
using this type bit.

Value is apparent in the merchandise of our worthy Advertisers.
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HISTORY AND DEVELOPMENT OF
CONTINUOUS MINING
By GERALD vonSIROE

Director of Development Committee, Bituminous Coal Research, Inc.
Huntington, West Virginia

Continuous mining is a complex system, not a machine. As Ameri
cans, we are probably the greatest mis-users of language in the world ;

while this makes our conversation colorful and interesting, it also, at
least from an engineering point of view, creates confusion. The problem
of definition is not trivial and has contributed to the retardation of

industry.

For example, when we think of mine roof support, we immediately
think in terms of means for keeping the roof up, whereas what we
really want to do is keep the overlying strata together. Had we in
the beginning properly defined the problem of roof control, we would
long ago have evolved roof bolts or some predictable control system.

This is not as far-fetched as it may appear. To keep mine roof in place,
we always used some form of external support such as posts and cross
bars, in their various types and modifications. But to hold two pieces of
lumber together we use some internal means such as nails, bolts, screws

or glue. Our background, which has created our ingenuity, has taught

us that internal methods are safer and more predictable than external
methods; certainly mine roof control, properly defined, indicates the
superiority of some internal method such as roof bolts, over the ex
ternal support method we now use.
Dkfinition or CoNTi.virois Mini no

In a like manner, we have distorted our definition of Continuous

Mining to the point where the average operator considers this as a
machine which will permit him to remove the coal from the seam and
load it in one operation. No more than you can consider an automotive

production line, excepting in a figurative sense, as a single machine

can you consider continuous mining as a single machine. Nor can von

consider the primary device itself in terms of removing the coal from

the seam. Literally millions of dollars have been expended by both
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mining equipment manufacturers and coal operators in an attempt to
lit that definition. As early as L870 some six or seven miles of tunnel

were driven by machine without the use of explosives. Yet in 1949—
over three quarters of n century later—we still have mil achieved
continuous mining.
What then is Continuous .Mining?

Reduced to its simplest terms, in our opinion, its definition is "to
approach a solid encompassed on five sides, reduce a portion of the
solid into separate pieces of a different form, ami transport the product
of reduction to the surface without interruption." You will note that
our definition stated: reducing the solid to separate pieces or changing
its form. My the latter, we of course arc referring to underground
gasification or dissolving the coal through some solvent, in a manner

such as water is used to dissolve salt, which is Hum pumped to the
surface. These systems are probably the truest forms of continuous
mining.
Requirements for Continuous .Mining

However, considering the present status of evolution in this country,
the problem of paramount immediate importance is to design a con

tinuous milling system which will provide the same product as now
being used. So on this basis of reducing the solid to separate pieces and
transporting the pieces to the surface or preparation plant, we find the
two following elements are essential:

a. A machine or device to reduce the solid to separate pieces without
interruption.
b. A transportation system or device that will take the separate
pieces and transport them to a commercial transportation sys
tem or preparation plant.

For these two elements in operate without interruption, service
functions must be improved accordingly. For example:
1. A roof control system must be devised that will permit holding the
overlying strata together ; with a coal mining rale of 2 to 4 lineal feet of

advance per minute. From the point of view of supply only, this would
seem to preclude the use of conventional roof limbering methods in
most mines.

2. Rock dust must be applied at this same rate of 2 to 4 feet
per minute.

.1. Ventilation must be considered as a factor and will probably
need to be belter than at. present. It is possible that the high rate of
reduction will increase the cubic feet of gas per minute that the
ventilation system must handle.

4. Dust control may become a greater problem. Even if the amount
of dust per ton is reduced, the ions handled per shift from a face will
be considerably increased.
Our Advertisers make it possible to publish this volume — give them a "break."
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5. [Humiliation will need considerable improvement with ilie in
creased rate Of production, similar to the need for bet lei- ligiils on an

automobile at 60 m.p.h. than at 20 m.p.h.
(i. Supply handling will need to lie accelerated and power facilities
increased.

Practically all of the elemental and functional improvements will
require new systems and equipment, and in some instances, several
types of equipment may be needed lo meet the requirements of a
given function. To restate my opening premise, continuous mining is a
complex" system, not a machine.

Can the uninterrupted How of coal from the seam to commercial

transportation be realized? Uninterrupted 2-1 hours per day—7 days
per week—365 days per year? Probably not, but 70%, 80% and 90%
of the total hours in a given year have been achieved by other industries
including some elements of coal stripping. What is being done about
achieving even a 50% factor, which is far from what, we have today?

It is gratifying that virtually every element for continuous mining is
receiving some thought and attention today, both by individual oper
ators, the Mining Development Committee, as well'as designers and
builders of machinery.

Early Types op Continuous Machines

The most spectacular element of continuous mining is of course
the popularly termed "Continuous Mining Machine,"' which, in its
several present forms, was evolved lo remove the coal from the seam
and load the coal into some transportation system. The machines now

in use have graphically illustrated the need for the other elements of
continuous mining. As mentioned before, literally millions of dollars

have been invested in past years by operators and builders of mining
machinery attempting to evolve such a machine, but it might be in
teresting to review some of these. You may be surprised to note the
similarity between these and the modern machines.

English Channel Machine
was powered by compressed
under the English Channel,
mental tunnel at a rate of

(Fig. 1) was built and operated in 1S70.
air. It was developed to drive a tunnel
and actually drove 1% miles of experi
70 feet per day before the project was

abandoned for political reasons.

Iloadley-Knight Machine (Fig. 2) was offered to the American Coal

Mining Industry in 1912 by the Iloadley-Knight Coal Mining Company.
It was powered by electricity driving the rotor, with hydraulic cylin
ders controlling the swing. It had a water spray and was advertised to

save 2.~Cy of the mine cost, but would only mine coal in powdered to
nut sizes.

McKinley Entry Driver I Fig. 3) ; two of these have been in service
in the Chicago, Wilmington anil Franklin Coal Company's New Orient
Mine since the early 2l)'s. Their production rate today for mining coal
is in the order of 3 to 5 tons per minute.

Our Advertisers arc our friends and fellow members. Consult them frequently.

ILLINOIS

MINING

INSTITUTE

121

Col. O'Toole's machine (Pig. •!) was built and operated in the early
20's. It mined 154 tons in !» hours and 17 minutes. An interesting
feature of this experiment was the attempt to use pneumatic con
veying, which incidentally powdered the coal, but did handle the out
put for several hundred feet.

Jeffrey Entry Driver (Dig. 5) was developed during the middle
20's. As the picture indicates, it mined coal with shear bars on either

side and a culler on the bottom which released the pressure on the
coal permitting the picks to remove the core as they swept up and
down the face.

The machines just discussed are but a few of the many attempts and
ideas: several hundred patents on continuous mining machines or their
elements have been issued, and it; is interesting to speculate on why
they did not become generally used. By modern standards they are un
wieldy and cumbersome, but for their day they represented consider
able engineering know-how and ingenuity. General business conditions
in some instances caused their being abandoned; failure to compete
with low labor rates also contributed.

Has all this past work and effort been lost? Hardly. These past
ideas and attempts provide a wealth of data and know-how to today's

designers. As a matter of fact, the work of the .Mining Development
Committee is largely based on this background, plus past efforts in
other fields that: can be related to continuous mining. It is possible
that the solution to continuous face conveying may lie in some work
done to convey bananas.
Puoposed Specifications for Modern Machine

The .Mining Development Committee of Bituminous Coal Research,
Inc., was organized for the purpose of developing new machinery and
new methods for mining. The initial two-year phase of the program is
maintained by a special quarter of a million dollar subscription from
72 coal operating companies, coal land companies and coal carrying

railroads. The coal company subscribers represent approximately 50%
of the deep mined coal production in this country.

The Committee, whose members most of yon know, has selected as
its initial project a continuous mining machine capable of operating
in either room and pillar or block systems, and to work seams as low

as 2S in. following are the preliminary specifications of the machine
evolved by the Mining Advisory Group and approved by the Committee.
They represent a target rather than a legalistic set of specifications.
The machine must do the following:
J. Mine seams as low as 28 in.

2. Produce 2 tons per minute up or down a 12% grade. Mine at a
reduced rale on an up or down 20% grade.
2. Minimum production of 50 tons per man shift. This means an
average for all men, on what is commonly known as a section—includ
ing supervision, maintenance, ventilation, etc.
Our Advertisers, who make this volume possible, will appreciate your inquiries.
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4. Drive a width continuously and retract so that on withdrawal
there will be 2 ft. clearance on either side of the machine between

two rows of (i in. mine props.
5. ITave a tramming speed of 2.r>0 ft. per minute if possible, or at
least a minimum of 100 feet per minute.
(i. Make its own crosscuts.
7. Mine a 25 ft. center of machine radius.

8. Have 4 in. ground clearance—21 in. overall height for the lowversion.

!*. Size of the coal product resulting from the method or machine
adopted should not show more than ">()% of sizes under % in., with
a minimum of minus '/s in. tines, preferably under 40%, (of the % x 0)

based on E. 11. standards of screen analysis with an average of type of
High Volatile Coal.

10. Mine "full seam" regardless of impurities, excepting large
sulphur balls, (i in. upwards in thickness, and more than 1 ft. in their
other dimension.

11. Defecation of slack sizes cannot be greater than good mechan
ical practice in the same seam.
We have not attempted to list all the details, but I believe that noth
ing of importance has been left out.
Procedure ok the Minim; Development Committee

A machine to meet those specifications is the primary objective of
the Committee. You will be interested to know that a basic design
philosophy to meet them has been evolved, and a schematic scale model
built and approved by both the Mining Development Committee and
the Mining Advisory Croup. We are currently building a full-scale

experimental unit to prove the theory. There is nothing particularly
new in this design philosophy except possibly the combination and
arrangement. It is all based on the millions of dollars worth of past
attempts to create such a machine.

Nor is the Committee concerned only with continuous mining; the
overall work of the Director and his stall' fall into four categories.
1. The development of continuous machine which was just discussed.
2. A study of the other elements of continuous mining.
3. By-products of development—In practically any development
program, ideas or applications of products are evolved, which are not
necessarily directly related to the major project, but which may benefit
the industry. Such ideas and applications arising out of the work of the

Committee are reviewed by the Advisory Group and those considered
to be new ami useful to the industry are put into proper form for use
and mailed to the Subscribers.

4. Manufacturers and Inventors' Assistance—In this respect, we
attempt to guide and aid equipment manufacturers or persons having
Play ball -.villi Ihe Advertisers -who play ball with us.
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ideas which may be of benefit to coal mining. We attempt to point
out. where the ideas may fall short of the needs of the industry and
what are some of the problems of introducing a new product. If of
tlie right nature, we may try out certain ideas after they are reviewed
and approved by tlie Alining Advisory Group.
itv I'noniTTs Developed

The Development Committee. Through its full time permanent Stall'
is rapidly tilling the need for a focal point, for developments and
experimental work of the industry. We attempt to correlate the work
done by the operators on an individual basis, and we try to make
available data on such developments to Subscribers of the program.
These are issued as technical bulletins in a form which permits the
Operator to put them into immediate use. We might consider a few of
these. Those which we will discuss fall into the third category of our
work—By-products of development.

Stainless steel Conveyor Hell (Germany)

Fig. ti is a stainless steel conveyor licit being operated in Germany
aud in this particular instance is hauling gob for stowage in the long
wall system of mining.

Fig. 7 shows a liat stainless steel conveyor belt installed in a deep
mine in Germany. The use of steel for belting is not particularly new;
the llalsey designed handbook, published in the early part of this
century, gives design data for the end-connection of such belts. The
use of such belts for high speed conveying is new, and there is yet
much to be learned before this can become a commercial application.
If successful, the economic bcnetil to the industry of this development
is indicated by the probability that $1.75 worth of stainless steel will
replace $6.00 worth of rubber conveyor bell.

TrougUng Holler (Model) (Fig. S)

This development is a new type trouglling roller for conveyor belts,
and is simply a coil spring supported by a tapered roller bearing on
each end. The number of bearings arc reduced from the conventional

six to two. The spring, properly designed, should give better support
to the belt and should be aide to take loading impact better than the
somewhat solid rollers now used.

Trouglling Holler (Hermany) (Fig. '.))

This shows this same type of trouglling roller set. up ready for
use. and was made in Germany where this type of roller has been
successfully used for some time. Incidentally, Fig. ti, showing the

stainless sieel belt hauling gob. used the same type of roller.
As mentioned before, developments of this nature are carried on as
a secondary part of the .Mining Development Committee's initial twoOur Advertisers are selected leaders in their respective lines.
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year program. The actual wink on these developments, for the mosl

part, is done by Subscribers and members of the Committee in their
own mines. The permanent stall' tries to guide and initiate such de
velopments. By having several operators working on a given problem
simultaneously, we obtain results over a fairly broad cross-section of
the industry.
Objectives of the Committee

In regard to the development of a Continuous .Machine and our
other work, we have frequently been asked—why should the Com
mittee he any more successful than were the mining machinery build
ers and individual operators in the past? There are several reasons
for this.

First and foremost is that at no time in the experience of the
industry has this degree of cooperative effort been achieved on practi
cal mining problems. Available to the Committee are the technical and
operating stall's of the Subscribers which, in effect, means the industry
as a whole. Therefore, we ran draw upon the hroadesl possible back
ground of experience.

Secondly, nowhere among either the operating companies or ma
chinery builders do we have a group of engineers, working on such
a problem, who are isolated from the day to day emergencies of pro
duction. If the permanent staff of the Committee is successful in meet
ing our requirements, it will not he because we are particularly intel
ligent; it will he because of the cooperation of both mine operators
and machinery builders whose assistance has been requested. A fur
ther factor in our favor is that our permanent stall' can consider the
over-all problem on long-range somewhat idealistic basis, uninfluenced

by any secondary emergencies or considerations.

In summarizing this paper, we repeat that continuous mining is a
complex system, and feel that the first and most important element
to be developed is what is popularly termed a continuous mining
machine. The Committee has progressed to the point where a test unit
of a basic design philosophy, which has been evolved out. of the work

of the Committee lo date, is being built and will be tried. This design
philosophy is a considerably different approach from other efforts to
date, in that it was evolved by an abstract study of the problem rather
than by starting with an idea for a machine and building from that

idea. In effect, we have tried lo handle the problem like a quantitative
e .nation, in which the unknowns are listed in their proper sequence and
then one by one eliminated. At the present time, we believe that: we

have set up the equation and are in the process of eliminating the
unknowns.

This is not a visionary program. Remember, it. is guided by eleven

practical, experienced leaders of the coal industry. Each idea and

principle must be checked and approved by a total of twenty-three men
with hard practical day-to-day experience with the problems of coal

mining.

Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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The fact ihal the Committee is continuing with the development
of a eon tin i s mining machine should not in any way detract from
tlie achievements of the past, particularly from those announced in
recent months. While these recent developments do not meet tlie speci
fications as set forth by OUT Advisory Croup, it should he borne in
mind that our specifications were designed lo cover as wide a range
of conditions as was fell practicable and on a rather long term basis.
For example, (he Bureau of .Mines figures for 1940 indicate only onethird of the coal produced in this country came from seams tinder 4:2
in., yet we are attempting to evolve a machine to mine 28 in. coal. In
addition to their immediate substantial contributions, I believe these

recent developments will accelerate the necessary work to achieve the
other elements of continuous mining by emphasizing their need.

You'll discover good merchandise advertised in this good publication.
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Reprinted from 1949 "Coal Mine Modernization" Yearbook through courtesy of
The American Mining Congress, papers presented at the American
Mining Congress. Cleveland. Ohio, week of May 9, 1949.

ONE YEAR'S OPERATION OF THE
CONTINUOUS MINER
By G. STUART JEXKTXS
Vice President, Consolidated Coal Company
St. Louis, Missouri

I just wish to aniline a few of the problems we have encountered in
the operation of the Jay Continuous Miner. The properly in which we
have this equipment installed has a seam of same S>/> feet; about eight
inches of Hoar coal is left upon which to operate the .Miner and about a
foot of top coal is left up for roof. Our first experiment with this
machine began last June and since that time we have mined around
100.000 to 150,000 tans, with the experimental unit and with the regu
lar production units which are the high machines. It is not necessary

to describe the action of the Miner, as it can be seen on the Exposition
Hoar and .Mr. Barrett described it last year at Cincinnati.
Operating Method

To outline briefly the manner in which the machine is used, we oper
ate very much in the same manner we do with a loading machine. In
order to take best advantage of the continuous factor, we place a shuttle
car at the rear of the discharge conveyor to act as a hopper or storage.
This shuttle is fastened to the Miner by a link which makes the car
act as a hopper. The connecting link is some four feel long and the
machine moves forward and drags the car with it, or backs up, if neces
sary, ami pushes the car backwards. The discharge conveyor of the
hopper is handled by remote control which is placed up on the Miner
for the use of the helper.
The coal is handled from the hopper car in the conventional manner
by another shuttle car which waits until the hopper is tilled, and then
the hopper is discharged into a waiting transportation car, and the
coal is transported to a belt conveyor system to take it on its way. The
hopper car remains in place under the discharge of the Miner. The
machine has two operators; each one is on approximately an hour and
Buyer meets Seller in the back of this book-
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off an hour, just changing positions with each other as operator and
helper.
We have experimented dining this time with different chain lacings.

We thought we had made lots of improvements, but upon sampling
and screening in the laboratory, we're just about where we started.
One of the main factors we encountered was Hie dust. We have located

the sprays in such a manner as to endeavor to blanket the face area

which we are striking. We started out with about 100 pounds of [iressure on tin- hose, but since Hint time we have augmented that pressure,
and we find that loll m- 2(1(1 pounds on the sprays is doing a much bet
ter job with a lower water rate per ton. We have hopes in the future
that we may be able to get up to a pressure of about 500 p.s.i., which
will enable us to cut down the amount of water we use. At the present
lime we use about eight gallons per ton of coal produced. This produces
a rather wet product and any leakage gets on the floor. We have tire
clay underlying the coal.
Power Used

Fig. 1 shows the [lower requirements of the commercial high model
Continuous Miner which is. I believe, known as JOM-l-E Model i. The
chart reads from right lo left. Let us first consider the lower strip of

the slide. This graph was taken with an Ksierline-Angus meter and the
readings arc in KW. full scale deflection being 300-The chart speed is
12 in. per minute which makes each four divisions of the time interval
equal to in seconds.
Beginning at the right-hand side, there is an abrupt rise in the power
Consumption which represents the machine being sumped in along the
bottom bench. Continuing along the chart from right to left, it will
be noted thai Hie time of suniping which is some eight seconds, carries
a load of around 200 KW. This drops oil' to about 130 which indicates
the suniping operation is finished and the operator is changing his con
trols from sump to shear.
The [lower on the shear operation rises to a little over 180 KW which
is the point at which the ripper bar is approximately parallel to the
mine floor, after which the power requirements decline. There is a
slight dip on the chart which indicates that the operator evidently
eased off on the hydraulic power and applied it again after about a
second and continued bis operation. At the point approximately be
tween the numbers !l and 10 the shearing operation is finished and the
operator retracts his bar while at the raised position to make a smooth
roof. This falls oil' very fast and the point at which the power consump
tion is about lo KW represents the dropping of the bar and the swing
ing into position to make another cut.
It will be noted on this second cut that the power during the sump

hits full scale deflection on 300 KW. after which it drops abruptly and

again rises. This represents the power consumption when an impurity
is encountered and it is necessary to rcsunip the bar. On (he resump
it will be seen that the power consumption went, to about 270 KW, and
the voltage reading at that lime was 260 volts at. the nips. The abrupt
Value is apparent in the merchandise of onr worthy Advertisers.
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drop represents the time during which the operator changes his con

trols from sump to shear and the rest of the cycle is similar to the one
previously described.
The third rise represents the third suinping operation at which lime

the power requirements were approximately 280 K\V. indicating that
a small bit of impurity was encountered during this cut, hut not nearly
as much as during the previous one. The voltage reading at this time

at the nips was 258 volts. The rest of the lower strip is self-explanatory,

lining nearly a repetition of the cycles previously described.*
The chart also shows the speed dropped to 12 in. per hour. At this
point you will get an idea of the fluctuation of the load during the con
tinuous mining cycle of the machine. The speed of the chart lining 12 in.
per hour means that it is la minutes for each four curved time spaces,
or to make it easier to follow, it is la minutes between number li and
7. 15 minutes between number 7 and s. etc

It can lie readily realized by this chart that the high power require
ments of the machine are going to make a considerable difference in

our system of power distribution. We at first thought that we might
replace one of the conventional mining units consisting of a loading
machine, cutting machine, drills and shuttle cars with one continuous

miner. 11 is readily recognized that this is not going to be possible. -Inst
as a matter of information, it might be mentioned that the first

machine, an experimental model, takes a 21 in. wide cut and the com
mercial machine on the chart takes a .'!() in. wide cut.

After noting the high power consumption on the unit, il will be
readily understandable that this should be accompanied by a rather

heavy bit consumption. In the operation we use tungsten carbide tips

and resharpen when possible. We find that the bits are not so much

worn out as broken oil' during the operation. The bits average about
one regrind each which provides about thirty tons per bit. Considering
them as worth one dollar ami with the additional labor to transport
and regrind would give a bit cost of somewhere between four and live
cents a

ton.

Size Consist ok Product

Fig. 2 shows a chart of our size consist resulting from the use of
the Continuous .Miner as compared to the size with conventional min
ing methods. There are several charts on the size consist of the Con

tinuous .Miner taken when going in an easterly direction, a westerly
direction and in a southerly direction, in an endeavor to see if the

direction of operation made any great difference. The plots as shown

represent a composite of several runs each and the sizes of the samples
run from several tons up to six or seven tons. It is necessary to use this
large size sample in order to secure representative results. Il will he

Editor's Note—Since the paper was written, Mr. Jenkins has advised that by a

different chain lacing and a more positive method of keeping the chain in place over
the front rollers, the power peaks have been reduced as much as 21) to 25 percent,
and |K>\ver consumption on the shearing from 10 lo 20 percent.
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noted thai there is not a whole lot of difference in the size with respect
to the direct ion of mining.
As a comparative Check, one of the curves is from a mine operated
by the old Men Company and it agrees approximately with ours. The
Old Men .Mine is located in the same vicinity, being about five, miles
North. It will he noted that there is some reduction in the very fine
sizes of coal produced by the Continuous .Miner as with respect to con
ventional mining. While this difference is very small, it is favorable

in that there is no increase in the extreme line sizes. The graph shows

that the curve of conventional mining crosses the average of the curve
of a product produced by the .Miner somewhere around (i-.Mesh Tyler or
somewhere between ,:1,; and ys in. round openings. Above that point coal
produced by conventional mining is larger as could well be expected
from this type of operation.

Iu an effort to produce a larger size product, we have done some ex
perimenting in operating the machine where the coal is taking a little
weight. While I do not have any results at hand on this operation, we
did note that there was a \n-y noticable increase in the larger sizes and
also the machine appeared to use less power. We do not have readings
on this type of operation as it was just an experimental endeavor which

TABLE I—LAKE CREEK MINE—SEE CHART IX FIG. 2
SCREEN TESTS ON COAL PRODUCED BY CONTINUOUS MINER

(In Cumulative Percentages)
Test

Screen

No. 1'

6 in. round

Test

No. 2* •

9.0%

3 in. round

6.6

2 in. round

29.9

Vk in. round

38.7

% in. round

.

',2 in. round
% in. round

Test

No. I

1.3%

18.3

1 in. round

Test

No. 3*

2.2%

10.7

7.5

12.5

16.8

12.9

17.3

22.5

17.4

27.0

32.3

26.3

56.0

41.6

45.6

39.1

67.7

51.1
61.S

54.0
62.7

48.0
57.5

No. 4

SO.O

72.7

73,1

69.6

No. 8

83.0

83.4

83.6

80.6

87.5

87.1

84.8

No. 10
No. 28

92.1

90,3

No. 48

95.1

93.8

No. 100

96.9

96.2

No. 200
Thru

97.8
2.2

100.0%

17.0

12,5

98.2
1.8

100.0%

100.0%

100.0%

"1 Conventional Mining.

"2 Experiment*] East -?1 tests.

m3 Experimental West

2 testa.

•4 J.C.M. 1 E-South—2 tests.
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we intend to follow further, from the informal inn at hand, it appears

that we will no dniilit have to modify our system of mining as well as
the power distribution which I mentioned previously.
It is our thought that the power consumption can be reduced from
that shown on the power charts earlier by a redesigning of the chain
to provide ample Clearances at the face. Also, the operation of the

machine in a location thai is taking weight reduces the power consump
tion apparently as well as increases the larger sizes of the product.
Future Growth Predicted

We find that this machine has one of the better safely records, even

thought it has been developed only a short time. Our record indicates
that over a one year period, we have had only one lost time accident
which was an eye injury. This particular injury happened during the
time that the operator had removed his goggles. The man was not ac
customed to wearing glasses in ordinary life and the presence of the
safety goggles were annoying, as may he expected during the early
period of wearing. On this particular day he was struck with a small
piece of coal and lost several days. There was no serious eye injury, but
the lost time was in an effort to avoid infection.

In closing, the machine is so new and the use of it so new that thenis more we do not know about it than we do know about it. We have no

figures on maintenance as the operation has been experimental and
maintenance has been largely handled at the face with many of the re
placement parts fashioned in our own machine shop, if possible, or even
in the factory, and then installed on the job. Spare parts were not avail
able as a slock item and you can readily realize that such being Un
case required the presence of a repairman close at hand at all times.
All in all. I feel that the machine has gone a good way toward mak
ing a success and we now have in operation two of the high types and
one of the experimental machines. There is one of the low machines on
the floor at the present time: however, the high machine or the JC.M-l-K

is approximately one foot higher than the machine now on display.

You'll discover good merchandise advertised in this good publication.
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Reprinted from 1949 "Coal Mine Modernization" Yearbook through courtesy of
The American Mining Congress, papers presented at the American

Mining Congress. Cleveland. Ohio, week of May 9, 1949.

LOCOMOTIVE TRIP DISPATCHING
BY TELEPHONE AND RADIO

By PRANK EUBANKS

Superintendent of Mechanical Maintenance
old Ben Cool Corporation
West Frankfort, Illinois

This paper relates the experience of Old Ben Coal Corporation with
trolley-phones in all <>f its working mines. The reason behind all forms
of oral communication is increased safely, lower eosl and more coal.

That is notably true of trip dispatching, for coal must be kept moving
swiftly, evenly and continually.
An important factor in cost reduction is a transportation system

that stays well ahead of cutting, drilling, and loading — but it must
stay ahead with safety! You may have the hest tracks, the best cars
and locomotives available, and still not have ellicient production. To

gel the most out of your transportation system the cars must he
kept rolling!
Stops are expensive. They increase wear and tear on rolling equip
ment, besides wasting time. It has been estimated that the average
stop will consume roughly two minutes—a trip would he advanced
1800 feet in two minutes at ten m.les per hour if that were eliminated,
.lust consider what your main line delays are costing for stopping to
call the dispatcher, to throw switches, and to wait for an opposite
bound trip to pass when the track ahead is clear. Slops cost money

and it is money needlessly spent in many instances because there
are few stops that are actually necessary with proper haulage control.
The answer to increased demands on a haulage system is not

necessarily adding another locomotive or more ears. There are in
stances where increased demands have been handled with less rolling

stock, and consequently less man power through the use of proper
haulage control equipment. It is a fact that many installations of
automatic block signals and electric track switches have paid for
themselves in the lirst year through increased production and other

savings they effected. Furthermore, this has been done with less
accidents. One average wreck would pay for a lot of signals and
electric track switches in actual money spent for repairs and in time

lost, to say nothing of human suffering and death.
Establish your identity — mention this publication it-hen dealing with Advertisers.
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Recent [mprovements in Track and Equipment

.Modern underground rail transportation has, for a long time, been

approaching the standards of our transcontinental railroads. Loco

motives are heavier, ears are larger and often equipped with brakes

and automatic couplers, overhead is heavier, speeds are stepped up,
automatic signal systems are installed and train dispatching estab
lished. In one respect mine haulage has outdone the railroads; using
antifriction journal bearings and reducing rolling friction by more
than fifty percent.

In recent years, builders of mine locomotives have introduced
four improvements to reduce derailments, put moving trips under firm
control and greatly reduce locomotive maintenance. Improved spring
suspension reduces the chances of derailment and softens the pound on
rail joints. Air and hydraulic brakes make train control easy, while
regenerative braking saves brakeshoes and is ideal control on long

grades. Roller bearing journals last for about ten years. Grease sealed
or roller axle bearings maintain shaft centers ami give long gear and

pinion life. Records of gear life run 20 years, with L'll more reasonably
expected.
.Most of you men have either driven, or have been a passenger on a
locomotive in an underground coal mine. So you will understand
when 1 say that when ••highballing*" along a narrow haulageway with
tons of coal rattling behind, you suddenly acquire a very personal in
terest in the question: Do I have a clear track ahead?
Basically, of course, this is the first reason why we have a dispatcher
— to make sure that each locomotive operator has a clear track before
giving him the highball. In addition to this, the dispatcher must tell
the motormen where they should go to pick up their next loaded trip
and, in most cases, he must also tell them where empties are needed.
Difficulties of Trip Dispatching

The usual procedure in directing motor traffic is to require all
motormen to come lo a stop at each passing track and call the dis
patcher for clearance. They also are required to call before leaving the
bottom with empties. These calls are made by telephone and they
obviously require a considerable amount of the motormen's time.
Once

a

locomotive

leaves

the

inside,

there

is.

of

course,

no

way of getting in touch with him until he reaches the lirsi passing
track at which point he is supposed to stop ami telephone. Strangely
enough, the average dispatcher, or motor boss, seems to have an un
canny instinct that tells him when a motor is supposed to reach each
calling point. He knows almost the exact number of empties each
loading point will require, lie can tell you almost to within a. few

minutes when a motor is in trouble — ami sometimes he can actually
guess the nature of the trouble.

The motor boss, therefore, knows most of the answers but not all

of them. And this difference between "most/' and ''all," can mean a
lot more than many id' us are prone to realize. Time and time again
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it can mean another loaded trip of coal, or a quick transfer of empties
from a section that is broken down to a section that is loading out
especially fast. Anil more limes than we care to believe, it can mean a
man's life.

The need for communication, including both telephones ami light
signals, is well understood by all who are engaged in mining. As soon
as even one locomotive is used, the motornian must be given instruc
tions from lime to time. As the number of locomotives increases the

problem of communication, by one means or another, or by several
means, becomes increasingly complex. Signal lights must be used to
warn other motormen that certain sections of the track are occupied,
ami telephones must be located at several vital points so information
can be passed between motornian ami dispatcher.

Under normal conditions the dispatcher is informed by telephone as
to where the motornian is. whether he is ready to leave, and what
trouble he may be in. The dispatcher then tells him what he must
do. All this works very well while conditions remain normal, but con
ditions never remain normal very long in a eoal mine.

Signal lights and telephones are highly essential in the operation
of coal haulage, but both are restricted in that they operate only over
certain points. A signal light gives a limited amount of information
and is useful only as far as it can be seen. A telephone provides access
to more complete information but is useful only within arms length
of the man desiring the information. Once a motornian has left the

telephone he is lost until he reaches another. If he experiences some
trouble in between stations, no one knows what happened to him,
and that section of track is tied up until he reaches another telephone,
whether on his motor or on foot.

'Phones placed at closer intervals help this situation somewhat, but
a little thought brings us to the conclusion that the only proper answer
is to have the 'phone on the motor itself, so the motornian is in touch
with the dispatcher and with other motormen at all times.
Advantages ok Continual Communication

To solve this problem, we at Old I'.en began an investigation about
two years ago of a communication unit which the builders claimed

would provide continuous two-way conversation between traveling
locomotives and from motormen to the dispatcher. This unit, known as

the FEMCO Trolleypiione, looked good to us and we decided to try it
in our No. 11 Mine at Christopher. III.
As soon as these were installed we were able to move three trappers

to other more productive jobs. Then, other advantages were brought
to light. All motormen running the same track knew for sure where the
other locomotives were, and felt more confidence as they came around

the curves. They helped each other, in that each man could report diffi
culties immediately and ask for help when he needed it. When one secl ion was having a good day and loading an unusual amount of coal, and

another section was having difficulties, the empty trips were quickly
rerouted and more ears sent to those who needed them.
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The net result has been thai while during the past year the average

length of haulage in this mine has increased by about a mile and a half
the same four locomotives are still pulling the coal. Moreover, a large
section of track that used to form a necessary loop has now been

taken up and that part of the mine sealed oil". This more efficient
method of haulage control has actually enabled us to run four loco
motives over a section of single track that could formerly handle

only two, and the trips are made faster.
Tuoi.i.KYi'iio.Ni: Assk.mr.i.v

The equipment consists essentially of a transmitter and receiver, a
loud speaker, a microphone and a resistor for reducing the trolley
voltage for the tube heaters. The transmitter-receiver is contained in a
single chassis, and is provided with dust-proof covers. The whole
assembly is cushioned on rubber, and slides into a heavy steel housing.

The speaker is a double re-entrant horn type, anil the outer hell
is an aluminum casting %" thick. This makes a compact rugged as

sembly. The speaker is quite powerful, and can be readily understood
even above the noise of a moving trip. The microphone is also quite
rugged, and is a close talking type. Words spoken with the lips about
one inch away from the microphone come through clearly and the
noise of the motors can scarcely be heard, even though the moving trip
is making so much noise that conversation between men standing face
to face cannot be maintained.

I.'.nit on Locomotive

The [lower is taken from the trolley itself and the signal is carried

by the same wire. Communication is maintained between all points
connected, by the d.C. system used in the mine. Whether the phone is
mounted on a moving locomotive or is located at some lixetl point
such as the Mine Manager's office, or on a section near the face boss,
makes no difference. When anyone presses the talk button on a micro

phone and talks into it, his words are carried through the mine and
reproduced by every loud speaker.
The man to whom this message is directed can reply by talking into
any other microphone, and his words also are carried to every point
in tin- system. This has the effect of bringing all personnel closer to
gether. Jf several people are interested in the same thing, they can
all talk together — but, of course, only one man can actually speak
at ti time.

Stationary Set

The motor boss is often on the empty track getting locomotives away
from the bottom. Therefore, he is in easy range of this 'phone. The
opposite end of this bench is used by the service man who, winking
about one day a week, takes care of the phones in all our mines.
This new method of communication has proved to be a great deal
more than just a convenience to us. It has opened up an entirely new
Play hall with the Adverthers who play ball with us
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method of managing our haulage. Because ii is no longer necessary
for a motorman to stop at a designated point to 'phone in for in
structions to proceed, there is a direct saving in power, in sand, in
wear on brake shoes and in rough usage of cars and locomotives

making the starts and stops. Naturally, the elimination of these stops
saves time, so that same motorman can usually make one or two

extra trips a day. Should a car gel oil' the track* the dispatcher and

other motormen can he told immediately, and often another motor
can pull in behind and help put the car on.
Sometimes the motorman on a following trip will see dirt thrown
up on the track and call the motorman ahead of him and tell him he
must have a car oil' the track. This enables the head motorman to

cheek his trip and put the car back on before he tears up some track
or wrecks his equipment. Should some cars break loose, all motormen
can be told to be on Ihe lookout. When a motorman has serious

trouble, he can report it at once and all concerned can take immediate

action. We have found that we can clear it]) a wreck in one-half the
time by being able to call various points direct from the scene of the
trouble.

Mink Manager's Office

Anyone talking from this office can be heard by all motormen just

the same as if they were talking from the stationary phone unit shown
in the former slide. The extension consists of a loud speaker, a micro
phone and a relay box. It is connected with the stationary phone by
means of four wires. Any number of extension units can be installed so
long as four wires can be run between them. In some cases, we have

found it desirable to have an extension unit on the empty bottom, or
turnaround, in order that the men here will know in advance how many
empties will lie needed.

At our N'o. 15 Mine at West Frankfort, III., we had two loading units
working off the Main South so that the coal from these sections had a

relatively short haul into the bottom. When this area was worked out
the units had to be moved to the southwest part id' the mine which
meant that all the coal from the south portion would have to be hauled
from the 7th West parting oil' the 14th South. The grade from the

parting to the 14th South was quite steep, being about six percent;
from there to the bottom it averaged about three percent. The total
distance from the 7th West parting to the bottom is about five miles.
Before making this move we had been using 15-ton locomotives to
haul from the 7th West parting to 14th South, anil 8-ton locomotives to
haul from 14th South to the bottom. The light locomotives could ex
change trips with tlie big ones at any one of several points between 14th
South and the Main South, depending on how tiie time for each main

was running. However, with the steep grades and wet track, the entire
haulage was definitely at the saturation point.
After moving these two loading units into the Southwest, the only
solution to our haulage problem was to add another 8-ton locomotive
and another 13-ton locomotive to get the coal out. To handle this ad
ditional traffic it would have been necessary to add a mile of double
Our Advertisers arc selected leaders in their respective lines.
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track and probably one more passing track. This was going in run into
some real costs.

Instead of making these expensive additions to our track, we
equipped the 8-ton and the 15-ton locomotives with trolleyphones. This
allowed the 1-T-tmi locomotives to go out into the 1-lth South and even
on to the 7th West oil' the Main South to meet the 8-ton units. The la-

ton and the S-ton can each talk their way along without tiny fear. They

can regulate their schedules and change their meeting place to suit
their needs.

As a result the same number of locomotives and the same amout of

track has proved ample to move this greater amount of coal. The niotortiicn talk llieir way up and down the hills, and with sonic help from

the dispatcher, regulate their needs to the best advantage. The motormen have all displayed a remarkably line spirit of cooperation.
None of the Old Hen mines have an elaborate system of double

track, nor intricate railroad signals for high sliced mainline motors;
therefore, we believe our haulage problems are similar to those in
most coal mines. Our experience has brought us to one conclusion : For

belter and increased production, for improved overall efficiency and for
much greater safety we are convinced all our future haulage planning
must be based on making use of the most complete known form of mine
communication. We believe that we owe this to the men, for in our
opinion there is nothing more practical to promote safety in our mines.
We believe avc owe it to the management who have every right to ex
pect us to employ the most modern and productive methods for
gel ting out coal.
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Reprinted from 1949 -Coal Mine Modernisation" Yearbook through courtesy ••/
I he American Mining Congress, tapers presented at the American

Mining Congress. Cleveland. Ohio, week of May 9, 1949.

SHAFTS VERSUS SLOPES FOR HOISTING
is.v i'Ari. wkiu

President, Paul Weir Company,
Chicago, Illinois

During the past fifteen years there have been a number of slope

belt installations in this country for raising coal to the surface from

seams which lie below drainage. Generally, these installations have

been original equipment at new mines. Three major factors have given
an impetus to such installations, first, mechanical mucking in the

sinking of slopes having an inclination of less than 18 degrees has
reduced the cost of sinking as well as substantially reducing the time
required for sinking. .Second, the manufacturers.of conveyor belling
have developed a product thai permits a three or fourfold increase

in the vertical distance through which coal can be raised on a single

run of conveyor. Third, the growing use of belt conveyors for under
ground transportation has familiarized operating personnel with its
efficient installation and use.

Generally, this paper is concerned with the assumed development

Of anew mine. It will not touch upon the substitution of one form of
raising coal lo the surface for another at an existing mine. This is
a very special problem.

The raising of coal to the surface is but one of the necessary

functions performed through the mine openings, of which there must be
at least two. We will designate as the ••.Main Opening" the one in which

coal is brought to the surface and the other or others as the "Auxiliary
Opening" or ••Auxiliary Openings."

Service Requirements

The main opening and the auxiliary opening or openings must, pro
vide for these services:

1. liaising coal to the surface.

2. Ventilation, with at least one opening as the intake and at Least
one as the return.

3. Taking materials and supplies underground.
4. Taking in and removing equipment from underground.
5. Ingress and egress for underground workers.

(!. Where necessary, raising mine rock to the surface for disposal.
Establish your identity — mention this publication when dealing with Advertisers.
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The overall cost per Ion. including operation, maintenance, amorti
zation and interest for these services, should furnish the answer to
the problem.

If the main opening is a slope, coal may be raised to the surface
by conveyor bell or by rail transportation (mine cars or inclined skips)
of some kind. If it is a shaft, the coal would be raised in skips or

in mine cars on self-dumping cages. If we are considering modern
practices only, in the ease of the slope we can eliminate all devices
other than a belt conveyor. Likewise, if we are considering best
practices only, we can eliminate self-dumping cages in most instances
when the main opening is a shaft. The jumbo size mine cars now in
general use are unsuitable in connection with self-dumping cages. We
therefore (online consideration to a belt conveyor installed in the
slope and to Skips installed in a vertical shaft.
Where the main opening is a slope, it is usually of two compart
ments only partially separated by a curtain wall, one for the conveyor
belt for raising coal and/or rock to the surface and one which accom
modates a hanlageway and a walkway. This provides for all services

excepting the completion of the ventilating circuit and an escapeway.
If the auxiliary opening is a slope, these two services can be taken care
of by a single compartment in which a walkway is built for the escapeway for men. If it is a shaft, il would have two compartments, one for
air and one for a stairway. These would not necessarily be separated

by a tight curtain wall. While valuations from these arrangements
may be made, the arrangement described is typical. One such variation
is the placing of the track in the auxiliary slope instead of in the main
slope.

On this typical slope arrangement, the full area of both openings.
minus the space occupied by the conveyor belt, is available for venti
lation. An air lock on the surface is necessary at the auxiliary slope,

which may be either the intake or exhaust. Two openings are con
sidered to be sufficient for an average size of mine. Large mines would

lindoubtly have more than two openings, if not originally, then sub
sequently.
Obviously, it is unfair to compare a new mine, the principal open
ing of which is a slope, with an old mine developed through a shaft.
We should visualize, if we can, a shaft mine developed for a similar

capacity with similar iiilluencing conditions. The same kind and

quality of engineering would go into it. On this basis we can develop
some relationships.
Basic Specifications

Our ideas of developing such a mine for comparative purposes are
these: The main opening would be a shaft having two skipways or one
skipway and one counterweight way. This corresponds to the space
occupied by the belt conveyor and the hanlageway in the slope. In
addition to this, a stairway separated from the hoisting ways by a
curtain wall would be included to provide a comparable facility to the
Buyer meets Seller in the baek of this book.
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walkway in the slope. This main opening would provide for raising

coal and/or rock to the surface, an escapeway for men. and either the
intake or exhaust air.

The auxiliary opening would undoubtedly he a shall for Ihe same
reason thai Hie main opening is a shaft. The services to he preformed
in the auxiliary shaft are handling of men. materials and supplies,
and equipment. If the shaft is shallow (probably up to 300 or 100
feel deep) one cage way is probably sufficient. The platform cage would
operate against a counterweight. If an air loek is constructed over the
shaft, then a single compartment could accommodate the cage, the
counterweight, and air. If an air lock is not constructed, then two

compartments would he required, one for air and the counterweight

and the other for the platform cage. If the shaft is a dee]) one, it may
he desirable to have two cage ways with cages operating against each
other instead of operating against a counterweight. One of these
cages could lie a large one for men and materials and possibly a
counterweighled smaller one for men only. .Materials and equipment
too large in dimensions for the cage would have to he dismantled and/or swung under Hie cage for raising and lowering. The use of an air

lock at the auxiliary shaft permits the use of the full shaft area for
ventilation in a manner similar to that in the case of slopes.
In developing relationships between shafts and slopes, ii must he
remembered that each installation has its own peculiar problems and
the relationships we indicate serve only to outline the problem.
It is generally agreed that at shallow depths, slopes are preferred
to shafts unless the difficulties in sinking because of character of
material to he penetrated are too great. Likewise, it is conceivable
that regardless of the character of material to he penetrated, a vertical

depth is reached beyond which vertical shafts are to he preferred.
There is a twilight zone in which the attainment of the best solution

requires extensive engineering layouts and estimates. Even with
these, factors of intangible value may he the determining ones.
All slope belt installations do not include a storage or surge bin
at the bottom of the slope. It is necessary in the case of mine car

transportation and desirable in the case of belt conveyor transporta
tion. Certainly at some point before delivery of coal to the preparation
plant there must be some storage facilities to prevent interruptions
to production at the lace in the event there is a stoppage in the
preparation plant. These facilities may be on the surface. Generally,
they are underground. There is a definite advantage in a uniform
feed from a bin onto the slope belt.
In the usual ease of skip hoisting in a vertical shaft there must be

skip loaders at the point where loading is done. This provides little
or no storage such as is usually provided for a slope belt.

Returning to our typical slope installation, the following plant
and equipment for the two openings are required. These lists serve to
call attention to the various units of plant and equipment that must
be considered in the overall picture.
Value is apparent in the merchandise of our worthy Advertisers.
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Maim Slope

1. IJi/o to IS Degree Slope (intake or return)
a. Conveyor way
b. Haul ape way and walkway
2. Bottom Installation

a. Storage hopper
b. Feeder

3. Goal <t nil/or Rock Raising
a. licit conveyor

b. Gallery 10 preparation plan!
C Fly gate for rock
4. Men and Material Handling
a. Hoist
!>. Track

e. Wire rope
d. Hope rollers and sheaves
e. Man ears

Arxn.iAuv Slope ok Shaft

1. sto/ir or Vertical Shaft (intake or return)
2. Walkway or Stairway
3. Air Lock
4. J'na

5. Elevator for men, if depth is substantial.

A set-up for a comparable shaft operation would approach this:
Main Shaft

1. Vertical Shaft (intake or return)

a. Two skipways or one skipway and one counterweight way
1). Stairway for escapement. Curtain walls on skipway side
2. Bottom Installation

a. Storage hopper and chutes
1). One or two skip loaders

3. Coal and/or Rock Raising
a. Hoist

b. Two skips or one skip and one counterweight
c. I In tit oiis and guides

d. Hcadfraine. sheave wheels and dumping shoes
e. Wire rope
f. Surge hin and feeder or feeders on surface
g. Fly gate for rock

Mentioning this publication when writing Advertisers puts friendship into business.
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Auxiliary Shaft

1. Vertical Shaft i int.-ike or return)
a. Two cageways or one cageway and one counterweight way
b. Airway if air lock is not used

2. IfcM and Material Handling
a. Hoist

1). Two cages or one cage and one counterweight
c. Bunions and guides
d.

lleadfranie and sheave wheels

e. IVire rope
3. Fan

i. Air lock, if separate airway is not provided

We may discuss some relationships:
Length ok Slope, Depth ok Shaft, Vertical Distance
Through Which Coal Is Raised

Operators who have had much experience in sinking slopes with

mucking done by crawling type loaders are of the opinion that a pitch
of approximately 15 to Hi degrees results in the lowest over-all cost

per installation. This approximates a pitch of one in 3*4. The vertical
depth below the coal to the bottom of the slope to accommodate the

storage bin is approximately the same as that necessary to accom
modate the skip loaders. The height above the surface to the discharge
point at the preparation plant is approximately 15 feel greater in the
case of the skip plant. The vertical distance through which the coal
is to be raised is approximately the same in cither case. The length
of the slope would be approximately d' b times the depth of the shaft.
Size of Openings

The usual finished inside dimensions of the main slope are approxi
mately 7 feel high by 18 t" 20 feet wide. We must assume that

this area is sufficient for ventilation of a typical mine. If the main
Opening is a shaft, then this same area dimensioned to accommodate
a skip and counterweight or two skips would suffice. However, to it
should be added a compartment for a stairway. This amounts to an
increase of approximately 25 to 30 percent in area.
If the main opening is a slope, then the auxiliary opening may lie
a slope if the depth of the seam is shallow or a vertical shaft or

shafts at increased depths. If Hie auxiliary opening is a slope, a walk

way is provided. If it is a shall, a stairway should be provided. Tinsize of the slope would probably be in the range of 7 x 12, or 7 x 14 ft.
If it is a shall, the area would have lo be increased to provide for a
stairway. This would amount to an increase of III to ."ill percent of the
Our Advertisers make it possible to publish this volume — give them a "break."
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area. Certainly if these areas are insufficient for ventilation, then they

iiiusl lie increased. Likewise, in the ease of a long slope ami large
mine, il may lie necessary lo provide vertical shaft space for handling
men by cage or elevator.
If the main opening is a shaft, then the auxiliary opening would
undoubtedly lie a shaft, which must he equipped to handle men. mater
ial, supplies and equipment. To duplicate the utility of the slope
would require a cageway of approximately !)x24 to 2S feet. This
would permit handling of equipment without dismantling. A large
mine might well consider such a cageway. A small mine with few
units of equipment would have difficulty justifying it. In addition to
tin- cageway, there must he provided space for a smaller cage or a
counterweight. Tf an air lock is not used, then additional area must

he provided for an airway.
Cost w Sinking ami Lining

Bstimates on proposed specific installation on which data on
materials to he penetrated is available, can he prepared. Generali
zations are meaningless ami misleading.

Mechanical mucking in slopes is commonplace. A more recent de
velopment is the use by a coal company in Illinois of a McKinley
Entrydriver to sink a slope through shales. The resulting smooth
walls require a minimum of support.
.Mechanical mucking in shafts is progressing. Presently two types
of clamshell buckets are being used in such work, one with compressed
air and power and one woth hydraulic power. In addition to this,
there is the possibility of sinking a shaft by "hole stripping/" This,
in the case of a new mine, means the completion of one opening and
the driving of a connection before work on the shaft proceeds.

In unconsolidated material, certainly shafts are more readily sunk
than are slopes. However, if the depth from the surface to rock is

within range of surface excavating equipment, then an open cut to
the rock may make a slope opening practicable.
While we again point out the danger of generalization, we express

the opinion that the average cost per foot for excavation and perma
nent lining of a vertical shaft of a size necessary to render approxi
mately equivalent service lo that of a slope penetrating the same
formations is in the range of one and one-half to two times that of

the slope. However, the length of a slope is approximately three and
one-half times the depth of the vertical shaft. Certainly the cost per
foot of the auxiliary opening or openings, if the main opening is a

shaft, will he several times that if the main opening is a slope.
SiiAi'r .wo Si.oei: Equipment

Equipment for each installation, arranged for comparative pur
poses by services lo he performed, is shown below.
The largest item of capital cost in the case of a slope is the belt

conveyor which, for the purpose <>f analysis, may he said to consist
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of three sections, namely, the drive section, the tail section and the
intermediate section. As depth increases, the cost of the drive and

tail sections increases, but less than in direct proportion to the

depth. The cost per foot of the intermediate section increases as the
required strength of the belt is increased. In addition to this, each

increase of one foot in vertical depth increases the over-all length
of conveyor by approximately three and one-half feet.
It is very evident that there are at leasi four items of major
import included in the capital cost in the case of a shaft. However,
as depth increases, the cost of all of these items does not increase
proportionately. The cost of the hoist increases, but less than the

direct proportion to depth. The cost of bun tons and guides and hoist
rope do increase in direct proportion to depth.
For coal and/or rock handling plant the incremental increase in
cost per foot of deptli is in the range of three or four to one in
favor of the shaft.

At shallow depths, it is reasonable to expect underground workers
to walk it]) and down the walkway. At greater depths, it will be
necessary to transport them on the slope. As depth increases still

further at large mines, it may become impossible to transport them
up and down the slope in a period of time which will permit a full

shift's work at the lace. I'p to this point, certainly, the capital cost
of equipment for handling men. materials and equipment is in favor
of the slope. Beyond the point at which a vertical shaft is necessary
for handling of men, the advantage of the slope decreases.

Slopes

Shaft

/. Coal andfar Hurl; Raising

a. Feeder to bell

a. One or two skip loaders

b. Bidl conveyor
C Bell gallery on surface
d. Fly gate for rock

b. Buntons and guides
e. Hoisr
d. Hoist rope
e. lleadframe. sheave wheels and

dumping shoes
f. Two skips or one skip and coun
terweight

g. Surge bin and feeder or feeders
on surface

h. Fly gate for rock

A Mm, Materials and Equipment Handling
a. Hoist

a. Hoist

b. Slope track, hoist rope and ap-

b. Two cages or one cage a ml

purtcnances

counterweight
c. Bunions, guides and hoist rope
il. lleadframe and sheave wheels
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COMPARISON OF Utility

Willi the possible exception of raising of mine rock to the surface,
the advantages are with the slope. The usual units of underground
equipmenl can be handled on the slope without dismantling. Likewise.
there is no limitation on the lengths of rail and timbers thai may
lie taken underground withoul added expense.
The degree of interference in handling of mine rock is largely a
product of the quantity thai must be raised to the surface. If such
rock can be handled oil-shift and provided thai the conveyor hell is
of sufficient width to handle the largest pieces, then no disadvantage
results. Otherwise, the skip has the advantage.
If mining is pursued in more than one seam, the slope has a distinct
advantage.
OPBRATING ('OMPARISON
(i. Labor Force

Comparison of labor starts with the feeder to the conveyor belt

and the skip loaders, which are automatic. Ahead of these points there
should no difference in the labor forces attributable to the means for

raising coal and/or rock. There is. of course, the opportunity for a
completely automatic skip hoist with the operation of the hoist con

trolled from the shaft bottom by the rotary dump operator. However,
some attendance at the hoist would be required but probably no more
than that accorded the belt conveyor by a patrolman and greaser. We
do not mean that all present skip operations are so set up. Lather,
we see no reason why they can not be.

.In the handling of men. materials and equipmenl on a slope, the
hoist operator may or may not he a full time engineer attached exclus
ively to that job. In the case of a shaft he probably would be.

There should be little, if any. difference in the labor cost of handling
ordinary materials and supplies to the shaft or slope month and on
the shaft or slope bottom. Of coarse, if the dimensions of the shaft

are such that equipmenl must be dismantled to handle it through the
shafi, extra labor is required. This would probably be occasional rather
than usual.

The advantage is wilh the slope but the difference can be held to
an average of probably not over one or possibly two men per shift.
6. M<iintroduce

A well designed and well installed skip plant should operate with
no more maintenance than there would be on a belt conveyor. With
the exception of hoisting ropes, the life of all items in the case of a skip
plant should exceed that of the belt. Of course, there may be accidents.
This happens to bells loo.
You'll discover good merchandise advertised in thisgood publication.
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r. Power

The advantage is with the belt, the over-all efficiency of which
approximates 75 percent. In addition I" this, there is an advantage in
the demand charge for power.
The over-all efficiency of a skip hoist may vary from 35 to 55 per
cent. If we assume an efficiency of 50 percent, the KW1I consumption
per ton for an equivalent vertical lift is 5(1 percent greater than for
a belt conveyor.

On a 50(1 foot vertical lift the KW1I per ton would he approximately
0.50 for a bell conveyor and 0.75 for a skiji hoist. However, it should
he pointed out that at shallow depths there is little or no full speed
operation in the middle of the shaft. Acceleration goes directly into
retardation. As the height of lift increases and there is an interval

of full speed operation between acceleration and retardation, the
efficiency of a properly designed unit increases.

The power consumed in handling men, materials and equipment
should he the same for the slope as it is for the shaft.
Conclusion

We do not believe that the full possibilities of skip hoisting in verti
cal shafts are being given due consideration. Improvements in shaft
sinking are progressing and fully automatic hoisting is with us.
The use of air locks over shafts is not common in this country.
However, in the United Kingdom this practice is followed extensively.

Two other practices may have some application at shaft operations.
.Man-riding on a deck built into the skip bail is practiced to a
limited extent in this country. Wire rope guides are in almost uni
versal use in the United Kingdom. There may be some economies in
their use in this country, particularly in circular shafts which arc used
for coal but not for man-riding.

The depth at which skip hoists become more economical than slope
belt conveyors is dependent upon a number of variables. We have
called attention to the principal ones. The question of hourly capacity
certainly exerts an influence. Each specific installation must be care

fully analyzed. Snap judgment and personal preferences are no sub
stitute. Certainly all of the various services to be performed must he
included in any analysis, which must consider capital costs as well
as operating anil maintenance costs.

Phy hall mill the Advertisers vim play hall villi us.
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IMPORTANCE OF COMPANY MAGAZINES
By S. M. CASSIDV

President, Consolidation Coal Co., (Kentucky),
Jenkins, Kv.

One phase of management-employee relations that sonic companies
are using but which Ilie industry as a whole could use to better ad
vantage, is the company magazine or paper, the so-called house organs.
The kind of publication I have in mind is not one directed toward the
customer or to the general public, but is for the employee—the em
ployees' magazine, by whatever name it goes.
Such a magazine can do a lot of good. It can serve as a means of
keeping the employees informed about what is going on in their
own company, which is sometimes rather important. Those of us
who are in management are well acquainted with the company's plans
and the reasons for them, but it is sometimes surprising to find out
that "Bill Smith in Section I>" has a very distorted view of what is
being done and why it is being done. That is one place where I think
the company paper can do some real good. Another very excellent

purpose is to give recognition to achievements of different men or
members of their families and to crews who have done something

special or unusual. That achievement can be a production perform
ance; it can be a hobby; it can be a safely record; it can be some
thing that has nothing to do with mining, like civic work of an out
standing nature.

There are. in my opinion, a number of things about company maga
zines that either make them or break them. 1 do not know all the

answers because it is a broad subject, but one of the main things is
to print it on good paper and have it well illustrated. We all like to
look at publications that have a minimum of written matter anil pre

sent the story in pictures. When that is done, it is important to have
faces of our employees in these pictures and to tell who they are. If we
are trying to inform our employees about, some new development at

our mines, with which we want not only those employed there but
others to be acquainted, we should take a picture of that Installation,
including three or four men. When published, it should give their

names and explain what their jobs are.
One mistake that can be made in our magazines, unless we watch

it ami eternally watch it, is to include too many names and pictures
of officials. That mistake is difficult to avoid because information flows

in on section foremen, mine foremen, office people and engineers; these
Establish your identity — mention this publication -when dealing with Advertisers.
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men are in the head positions and they naturally are newsworthy.
However, a company magazine, or house organ, ran be ruined by
glorifying Ihe officials.

The articles should he brief, well illustrated and should have variety.

The accounts should not all he on safety, nor on operation, and should
certainly not all he personals. There are of course achievements

in safety and production to write about, hut there is no man working
in a mine that doesn't have an interesting personal story. We can find
out these stories by searching for them and should give recognition,
particularly to those men who have served quite a number of years—
the old timers in our organization. Then, a company magazine can he
very helpful in the promotion of health and sanitation. The compo
sition, of course, depends largely on where the coal company is located.
Some localities have good daily newspapers, and certain news items
do not have to he included: in other areas there are no local news

papers, and the company paper should cover personal items more
thoroughly than elsewhere. Cartoons are always useful if artists can
he found to properly present them.
I think the magazine, even though Bpedflcally for the employee,
should not only go to them, hut to others. It has always been a
surprise to me why such a magazine with nothing directed toward the
customer or toward the general public should he desired by so many
customers and Outsiders. Hut they do seem to get a big kick out of
it. The schools in our communities should receive- it. as well as the

county, stale and certain federal ollicials who should he kept informed

on general company news. The public sometimes has a distorted pic
ture of what is going on. and a house magazine is quite useful in giving
out the true story. If we give more stress to company publications, we

will reap a decided benefit in management-employee relations.

Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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STRIP MINE BLASTING WITH LIQUID OXYGEN
EXPLOSIVE

By DON I!. MeCLOUD
President, Airmite-Midwest, inc.
DuQuoin, Illinois

iii'l* try »te|» ny ino. ewiiM.imiA ut'uwiiig industry.

Strip mine operators discovered long ago that overburden con
taining rock or shale has to he well shot before a shovel can move it

efficiently. Overburden blasting involved new problems not encountered
in any other type of mining, so the coal strippers proceeded to develop
new equipment, a new explosive and new blasting procedures to meet
these problems. The fact that overburden blasting is the largest
single operating cost item at many mines, provided the incentive for
Strip coal operators to spend time and money in working out new
ways of promoting efficiency in this important phase of the stripping
operation.
Overburden blasting consists of drilling and shooting. Twenty-five
years ago. the only available drills for this work were rope line churn
drills mounted on wheels. The coal strippers, with the cooperation of
drill manufacturers, began making improvements in these drills until

now we find modern churn drills equipped with hydraulic leveling
jacks, that; put down a III" diameter blast hole in less lime than it
look the (dd fashioned drills to sink a l>" hole.

The first self-propelled horizontal drill was built for a coal stripper.

.Since then the industry has developed huge horizontal type machines

that drill two rows of holes, one twenty feel above the other. By

means of such drills, overburden up to 7". feet in depth is handled at
a tremendous saving over the cost of drilling it by other methods.
Development ok Liquid Oxygen Explosive

The same sort of progress has been made in explosives. It is axio
matic That a powerful, high explosive is necessary To slut Iter and
Our Advertisers are selected leaders in their respective lines.
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displace hard overburden. About twenty years ago, in an effort to
find a beiier blasting medium than the existing lixed explosives, the
coal stripping Industry seized upon liquid oxygen explosive which was
developed in characteristic fashion to meet their needs. For a number

of years this has been used almost exclusively in many of the largest
strip mines.

Liquid oxygen explosive sounds somewhat fantastic because its
largest ingredient, liquid oxygen, is extracted from liquid air and has

a temperature of almost 300 degrees below zero. The coal stripping
industry has had to work out methods of handling this explosive to
best advantage despite its peculiar characteristics. A uniform pro
cedure for all mines was impossible because blasting conditions vary
just as overburden varies. However, liquid oxygen proved to he more
powerful than any of the strip mine explosives used before its intro

duction, and its cost was comparatively low. So at each mine where

it was introduced, a blasting procedure was worked out step by step
to meet the conditions that existed on the job.

This explosive is a mixture of liquid oxygen and combustible sub

stances just as lixed explosives are mixtures or compounds containing
combustible and oxydizing ingredients. An explosion, afler all, is
merely an instantaneous lire hence all explosives contain the materials

necessary for a lire, namely, fuels and sufficient oxygen to burn these
fuels. The safety, efficiency and other characteristics of liquid oxygen
explosives depend not upon the liquid oxygen but upon the combustible
materials with which it is mixed. Some kinds of combustibles might
produce an extremely sensitive type while others would produce a very
non-sensitive variety. One type may have high blasting efficiency and
another a very low efficiency. Cost can vary widely.
So the term "liquid oxygen explosive" or "L. (). X.*' does not refer
to just one explosive but includes an infinite number of mixtures in
which liquid oxygen is the supporter of combustion. It. is just; as in

accurate to put all such explosives under one classification simply
because they contain one common ingredient, as it would be to call

every mixture containing alcohol whisky, regardless of whether it is
beer, wine or tincture of iodine.
DlOSI.'Itll'TION or AlttMITH

Airmile is a simple mixture of extremely pure carbon and liquid
oxygen. It is made by saturating cartridges with liquid oxygen at
preparation plants located within easy trucking distance from the
blasting areas. A cartridge is a cloth bag lined with a sheet of sturdy

corrugated material and packed with a unique type of extremely pure
lampblack that is manufactured under rigid specifications especially
for this purpose. Cartridges are made in diameters ranging from 3'/2
to 9 inches to correspond with the various sized blast holes used.
Tn preparing this explosive, cartridges are packed in a soaking box
which is a well insulated container approximately 54 inches long, 3G

inches wide and 32 inches high. After the soaking box has been packed
with cartridges, it is placed on a platform scale and liquid oxygen
Buyer meets Seller iu the back of this hook.
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is allowed to How into the box until the scale indicates thai a proper
amount has been introduced. Each pound of porous lampblack in the
cartridges will absorb approximately 3.6 pounds of liquid oxygen and
ibis intimate mixture of these two ingredients constitutes the explosive. A soaking box of the above dimensions will hold about 840
pounds of the saturated explosive.
One to four soaking boxes filled with saturated cartridges, de
pending upon the size of the shot, are hauled from the preparation
plant to the blasting area where they are loaded in blast holes and
shot. Detonation usually is accomplished by a No. 8 blasting cap
inserted in one of the cartridges in each hole. Tn the case of vertical
blast holes, loose stemming is shoveled into the hole on top of the
charge but stemming never1 is tamped. In horizontal shooting, stem
ming is put in approximately sized paper bags and several such bags
of stemming are pushed back against the charge.
It might be of interest to mention some of the progress that has been
made in preparation plants. Over twenty years ago, when Airmite
was first introduced, it was necessary to install a liquid oxygen pro
ducing plant on the job. This involved a considerable capital invest
ment and to operate efficiently, tin oxygen plant must run 24 hours per
day at a fixed capacity. The demands for explosive, however, often
fluctuate from day to day and from month to month. It is practically
impossible to synchronize a Axed plant production with widely fluctu
ating demands. This problem has been solved by installing a large,
exceedingly efficient: liquid oxygen storage tank instead of it plant
which is supplied by tank car deliveries in accordance with require
ments, from a large commercial oxygen producer. When everything
is taken into consideration, the cost of obtaining oxygen in this man
ner compares very favorably with the cost of operating a special

plant and a lank gives perfect service in that an adequate supply of
oxygen of uniform high quality is on hand at all times regardless of
demands.

An Airmite preparation plant, therefore, consists of a liquid oxygen
storage tank adjacent to a small building for the storage and saturation

of cartridges. There are eight such preparation plants in the coal
stripping industry some of which supply two or three neighboring
mines. One cartridge manufacturing plant supplies uniform cartridges
to all the preparation plants.
Blasting Procedure

insofar as the blasting operations are concerned, strip mine blasting
is tin art, not a science. Blasting procedure must be governed by over
burden conditions and sometimes the overburden changes every few
hundred feel in a pit. The blasting problems presented by the con
stantly varying pit and Held conditions, cannot lie solved by slide rule
methods. Their solution invariably depends upon the men on the job:
the men who light the bank day after day with drills and explosives,
who use their experience and ingenuity to meet whatever problems
arise. Complete cooperation on the part of the men on the jobs; shootMentioning this publication zvhen zvriting Advertisers puts friendship into business.
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era, drillers, teamsters, blasting Foremen and others, has developed
ways and means of using Airaute under practically all blasting con

ditions despite the characteristics of this explosive.
It may be well to explain why liquid oxygen requires different
handling procedure in the field than do ordinary fixed explosives.
When exposed to normal temperatures, liquid oxygen with a boiling
point of almost MOO degrees below zero, will evaporate just, as water
will evaporate if placed in a hot oven. Soaking boxes will hold satu
rated cartridges for 24 hours but once the cartridges are removed
from the soaking box. their liquid oxygen content gradually holds

sufficient surplus oxygen to allow, for an evaporating period of from
45 minutes to one hour but after this length of time when exposed
to ordinary temperatures, the oxygen content drops below the quantity
required for complete combustion of the carbon in the cartridge. At
this point the explosive strength of the cartridge starts to diminish.

So there is a definite loading time during which the cartridges must be
loaded and shot.

At most mines, the men on the job have worked out blasting pro
cedures to stay well within the loading period. A good example of
this occurred a number of years ago at a mine where vertical blast

holes were being used. Due to the nature of the overburden the holes

would cave in soon after being drilled. The procedure had been to load
a hole with fixed explosives as soon as it was drilled and then let it
stand until ten or more holes had been loaded after which the holes

were set oil' in a group. It was impossible to have several holes open
at one lime so as to load them and of course loading time limitation
made it impossible to use ibis explosive in the aforementioned pro
cedure.

One of the shooters on the job suggested loading the holes as soon

as they were drilled and setting them oil' immediately afterwards, one
hole at a time. This was contrary to all previous rules for good blasting

but it worked. Since that time a number of mines have adopted this
method of single hole shooting and have been doing it successfully
for years.
At another mine, horizontal drilling was introduced a long time

ago and such holes must be shot in a group, the more the better. At
first, using ordinary methods it was possible to Load only five or
six holes and stay within the loading period. Gradually, the loading

crew on the job stepped up their procedure until now fourteen holes
charged with approximately -',500 pounds of Airmite are loaded and
set off within 15 minutes. The soaking boxes are brought to the pit

on a truck that stops close to each blast bole. Instead of walking back
and forth carrying cartridges from the box to a hole, a man on the
truck tosses the cartridges to the shooter who catches them and then

puts them in the blast hole, after which the truck moves on to the next
hole where this is repeated. Instead of pushing back one cartridge tit a
lime with the loading poles, as many as four cartridges are run back at
one time.

This is just one of the many things that the men on the various jobs
have done to develop blasting procedures to suit the condition under
Our Advertisers make it possible to publish this volume — give them a "break."

15.2

p r o a e /•; n / A" a 8

o F

r 11 /•;

whicli blasting musl be done. There have been many problems. For
instance, at one mine transportation of (lie heavy soaking boxes from
(lie preparation plant to the blasting area seemed impossible during
wet weal her when mini prevented the trucks from getting close to

the blast holes. A blasting foreman overcame this by putting up a
transfer station where the road ended, by means id' which the boxes

are transferred from the truck to farm wagons thai are pulled to
the blasting area by a tractor.
The successful practice has come about through complete coopera
tion between the men on tin* jobs, mine managements and the manu
facturers of this explosive. It is an outstanding example of teamwork
in the coal stripping industry; the sorl of teamwork that within the
past few decades has transformed crude operations with inadequate
equipment to the modern, highly efficient strip mines of today.
This brief description of preparation, blasting ami some of the
problems involved might make some people wonder why the coal
strippers have taken to this seemingly complicated method of blast
ing. Airmite blasting actually is not nearly as complicated as it
•might seem to be but the real reason is found on the operating,
cost sheets of the mines. A well shot bank means maximum yardage
for the Stripping shovels, shovel repairs and delays reduced to a

minimum. To cite blasting cost; figures would serve no useful purpose
because no two mines have the same overburden conditions. Some

Strippers demand a better digging bank than others require. There
fore, although blasting costs at a mine may be of vital importance on
that operation, they mean nothing to another stripper whose over
burden condition is entirely different.
Strip mine blasting is different from any other type of blasting
work but the explosives industry did not take cognizance of this
fact for a long time. Only time honored lixed explosives were available
to the early coal strippers. Less than twenty-live years ago it was not

uncommon to find overburden blasting being done with black powder.
It was not until the coal strippers themselves began the development
of a new explosive for their work, that the explosives industry woke
up to the fact that overburden blasting was worthy of careful study
from an explosives standpoint. As a result, there has been more real

competition in explosives in the coal stripping industry during the
past twenty years, than there has been in any other branch of the
entire mining industry. Everyone has benefitted from this.

There has been widespread misunderstanding about one feature of
liquid oxygen explosives and that is the hazards attached to their
use. As slated before, innumerable verities of liquid oxygen explosives
can be produced, and during the past twenty years Airmite has not
been involved in a fatal accident. By this it should not be inferred

that it can be handled with impunity because there is no such thing
as a "safe explosive." Anything that will blow up under any cir
cumstances is bound to be more or less dangerous and no high explosive
can possibly be foolproof. However, the fact that millions of pounds

have been handled under practically all sorts of Held conditions for
Value is apparent in the merchandise of our worthy Advertisers.
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the (uist twenty years, without a fatality, indicate thai no unusual
hazards accompany its preparation and use.
Excellent Safety Record

A number of things besides luck have contributed to this enviable

safety record. The most important factor has been an understanding on
the pact of everyone concerned that the safety characteristics or the
sensitivity of liquid oxygen explosives depends entirely upon the
nature of the cartridge. As in the case of many high explosives, ovt-.ry

ingredient of Airmite is covered by rigid specifications, and a com
prehensive safety code covering each step in its preparation, transpor
tation and handling, is in elicit on each job. Cartridges are manu
factured, saturated, transported and handled in the field in accordance
with well defined, simple rules of safety which involves the honest co
operation of everybody concerned, on and oil' the jobs. So far this
safely program has paid oil'.

The fact that liquid oxygen explosives at ordinary temperatures
limits its effective life but in compensation for this, the explosive has
a unique safety feature. In case of a misfire as, for instance, when
one hole of a group shot fails to go oil' with the rest due to a defective

cap or a broken wire, there is absolutely no danger of the stripping
shovel digging into any explosive. In such a case, after the explosive
has remained in the ground for a few hours, all the liquid oxygen
will have evaporated from the cartridges leaving in the misfired hole
only bags of carbon which are completely non-explosive. .Many shovel
runners like this very much.
The field for Airmite is quite limited. The installation of a prcpara-

detonalion produces unusual shattering ell'ect and the high volume

of gases evolved upon detonation produces exceptional displacement.

So far. it is being used almost exclusively at large coal stripping oper
ations where the overburden conditions make blasting a costly but
vital matter. It was developed entirely within the coal stripping in
dustry and has contributed to the advancement and progress of this
industry by making possible the efficient blasting of heavy overburden
which before the advent of modern shovels was considered too tough

to strip.

You'll discovergood merchandise advertised iii this good publication.
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USE OF EXPLOSIVES IN BITUMINOUS
STRIP MINES

By A. I!. AI'KTIX
Assistant District Manager. Hercules Powder Company
Chicago, Illinois

Rapid progress lias been made in coal stripping technique during
the last fifteen years. Larger and more efficient equipment, and im
proved explosives, some designed especially for such work, have made
this progress possible. The ratio between depth of overburden, that
can be profitably stripped, and the thickness of the coal seam is stead
ily increasing. This is due ehiellv to the larger equipment having
greater overburden disposal range and (here is no reason to believe
the limit has been reached.

Modern excavating and hauling equipment is so spectacular thai
everyone is aware of it. 11 look engineering genius to create it, and
its coniribuiion to the advances in stripping technique is generally
recognized. Perhaps there is less general knowledge of the continuous
research conducted by the explosive industry; of the improvements
in lixed explosives which have resulted; and the extent lo which these

improvements have been helpful to the progress of coal stripping.
Fixed explosives, as the name implies, have their various character
istics definitely established by formula. They are constantly checked
and verified in the laboratory and remain the same for long periods of
time if the explosives are properly handled and stored. As a result.

they are most convenient and economical to transport, store, handle,
and load. Tliese explosives give such uniform results that, it is pos
sible for the explosive engineer in the field to reduce uncertainties to

a minimum. When the characteristics of your explosives are both
lixed and known, there is less tendency to overload, thus wasting

explosives and increasing costs. The economy is obvious.
Once the nature of the material to be blasted is known, and
lest shots have been made, tin- uniform performance of lixed explosives
makes it possible to establish a ratio between a pound of explosive and
the number of cubic yeards of overburden it will loosen for the digging
equipment. If the overburden remains fairly uniform the charges can lie
gauged with such accuracy that the results of each blast are pre
dictable within certain limits. The advantages of accuracy in esti
mating the amount of explosives needed to produce a desired result
are striking and certainly contribute to the continuity and precision
required at any operation for minimum costs.
Our Advertisers are our friends and fellow members. Consult them frequently.
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I Mi'itovKMknts Km: Kkkiciencs and Economy

We have referred to improvements in fixed explosives, that have
special value for coal stripping. The research that has been devoted
to perfecting the high-count ammonium nitrate explosives has been
especially valuable to strip miners. In general, these bulky powders
have replaced the denser gelatin and nitroglycerine grades at a great
saving in cost per unit of explosive energy. While nothing that will
explode can rightly be called "safe." these explosives which are most
widely used in stripping have been made less sensitive to heal, friction,
and impact : and they are among the safest explosives known.
Also, the ammonium nitrate explosives, the most: economical de
veloped, have been improved in water resistance. Not only that, but

they are packed in cartridges of heavy, spiral-wrapped paraffined
paper with the crimps tinted and scaled with a pouring of wax. The
cartridges are made as large as 50 pounds in weight, packed one to a
case. A later innovation is the 23G package which is a ">()-]lound car
tridge so strong and rigid that it needs no shipping case oilier than

its own sturdy shell. Such cartridges provide added protection to the
powder so that it will withstand a considerable amount of water if

the cartridges are not slit or otherwise opened. The improvements

thai have been applied to these explosives makes them even more
suitable for coal stripping.
Another marked advantage is thai numerous grades provide a wide
variety of strengths, rates of detonation, cartridge sizes, water re

sistance, and other qualities. Because many different conditions are
encountered in coal stripping, it would be difficult for one explosive

to meet them all efficiently. Each stripping operation where blasting
is necessary is a separate and individual problem, requiring study and
analysis. Our technical representatives when making such a jot) study
and analysis must therefore carefully consider the following:
( 1) What are the physical characteristics of the bank to he blasted'.'

How high is it, and what is the material?
(2) What drilling equipment is available?

(3) What digging equipment will be used?

(4) llow can the best displacement and fragmentation be secured?
Blasting Problem Most Be Analyzeo

After considering these factors, it is then necessary to decide what
drill pattern is to be used and the type and grade of explosive that
will be necessary to properly blast the overburden. The entire success
of a stripping operation is first dependent on having the overburden
blasted in a satisfactory manner for the digging equipment to handle.
Therfore. you can see that the blasting problem is not only important;
if is basic' It sounds quite simple; if the correct amount of explosive

energy is properly placed, or distributed in any bank, the desired bank
Our Advertisers, who make litis volume possible, will appreciate your inquiries.
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preparation will lie obtained. However, il is not quite OS simple as it
may sound.

We seldom see an operation where hank conditions are absolutely
uniform throughout. Usually, there are a great, many variations in the
height of the hank, or in the material which is found there, or the con
ditions under which the blasting operations must be conducted, or a
combination Of Oil three and perhaps some others. These variations
often make it necessary to use more than one grade and size of
explosive. That is the reason we make and package the explosive energy
in many grades, types and sizes.
We frequently find it necessary to lit the explosive to the drilling
equipment, in order in distribute properly the correct amount of en
ergy and thus get the desired hank preparation. Usually, the physical
characteristics of the overburden, as well as its height, determine the
type of drilling equipment that will he necessary. At many large opera
tions, this is predetermined by test drilling the area to he stripped.
In general, most bituminous coal is overlain by slates and shales,
which vary from the highly stratified, more or less brittle varieties, to
the massive type with little stratification, which we call "dead" hecause it tends to cushion or absorb the explosive energy. The slates
and shales do not oiler too great a drilling problem in themselves, but.
when you find ledges of limestone, and/or sandrock of varying thick

nesses, along with the slates and shales, anil consider that these beds
may he found any place in the hank from bottom to top, you do have

a drilling problem plus the problem of selecting the correct explosive.
Importance op Prophii Placement

This is not intended to he a discussion of drilling, except insofar
as il all'ects the proper placement of the exploshe energy. If a single
row of horizontal holes, all in the same plane, are drilled, the re
sistance of tin,' material above the holes, should he roughly equal to
the resistance of the material between holes, since the explosive en
ergy must work up through the hank to the top of the material to be
shot, as well as break that between the holes. If the resistance between

the holes is too much less than that above them, a shear zone is opened
along the plane of the holes at the lime of detonation, which allows
the dissipation of some of the gases that should he doing useful work.
When the shearing action is present, the hank appears to lift as a mass
and then drop back in place. Upon examination, the breakage will
appear to he somewhat local around the holes and usually, a rather
hard, unsatisfactory broken area will he found, high in the hank.
Holes must he drilled high enough above the coal to prevent the
shot from breaking down. Usually two or three feel above is sullicient
to prevent this, providing the shale or slate immediately over the coal
is not. loo soft.

It has been our experience that shale burdens up to It) or l."> ft. can
usually be blasted satisfactorily with a single row of horizontal holes,

providing they are large enough to permit the correct loading ratio.
However, as banks increase in height, it is then necessary either to inPlay ball with the Advertisers who play ball with us.

ILLINOIS

MINING

INSTITUTE

157

crease the size of the drill hole, which would probably be satisfactory
within certain limits, or the holes nnisi he drilled closer together, in
order lo obtain the correct powder loading ratio.

Closer drilling would tend to defeat the end purpose of good frag
mentation, for it would tend to bring ahout the shear trouble mention

ed. This more or less exemplifies what we mean by proper placement,

for this shearing action causes a loss of usable energy and certainly re
duces the efficiency of the explosive. We are aide to compensate for
this, however, under some conditions by replacing a part or all of
the bulky explosives with denser grades and thus maintain the desired
loading ratio.
Methods Under Deep Cover

There are several other solutions to this problem. One is. by drilling
what we call high and low holes. Another is to use a combination of
horizontal and vertical holes. We have keen able to shoot 65 ft. and

70 ft. hanks satisfactorily by employing the tirst method. It can either
he done by tingling alternate holes upward so they bottom 1- to 2(1 ft.
above the coal, depending upon the height of the hank, or hy having the
drill mounted on a high frame. Of course, the holes tire drilled closer

together hut they are not drilled in the same plane. Cur hest results
have been obtained where the high holes were detonated first with
short period delays and the low holes were detonated with the next
slower type. These delays are a comparatively new development which
are being widely used to advantage til si rip opera! ions iii vert Leal holes,
as well tis in horizontal holes.

If the hank contains limestone or sandrock ledges, the problem be

comes more difficult, for unless the explosive energy can he placed
against, or very near the hard material, fragmentation will likely he
poor. If the holes can he drilled, either directly under, or directly over
the hard ledge lo he blasted and very near it. fragmentation is usually
satisfactory. Should this he impossible, due to the location of tin- hard
ledges in the hank, they can hest he broken if vertical holes are drilled,

thus permitting the loading of an explosive charge right in the hard
rock.

We have watched the vertical drills change from the small auger

types, which only permitted the use of 2 and ilk in. diameter cartridges
of explosives to the ones which now drill 111 in. holes, permitting the

use of explosives packed in sc," x 50-lb. cartridges. The small holes re
quire close spacing hut its the holes increase in size, the spacing can he
increased and still maintain proper distribution of the necessary ex

plosive energy.
Drill patterns tire now being used which give .'HI cubic yards per
foot of hole drilled hut whether large or small holes are used, one im

portant thing is to balance (he spacing so that maximum coverage of
the unshol material is obtained with each hole. This balanced coverage

is necessary to prevent shear areas developing between holes in multihole shots and to prevent the energy being dissipated into "broken
material in single hole shots.
Our Advertisers arc selected leaders in their respective lines.
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Shooting Against a Buffer

A( many operations where large vertical drills are being used, Musi
ing whether single or mnltihole, is dune against a broken buffer. Shoot
ing against a buffer may require an increase in the explosive energy
necessary but some of us feel that fragmentation is improved by this
method, despite the fact Hint the displacement is not as great as when
shuts are against an open face.
One advantage in this type of shunting is that no matter whether
the material is moved with a dragline or a shovel, the machine is al
ways digging in broken ground, even against the high wall. This makes
it much easier to carry a straight high wall, thus avoiding uneven pits
or expensive delays in trying to make Ihem even. At many mines where
truck haulage is used fur handling the coal, solid coal is left against
the high wall for a haulage road and buffer shooting minimizes the
possibility of covering this haulage road and thus causing lost pro
duction time.

Regardless of what drilling method is used, the blasting must be

dune in such a way that hank preparation is satisfactory for the
equipment that is used to move it. We have found that there is some
difference in shooting fur draglines versus shooting for shovels. As a

matter of fact, where the production capacity of a shovel and a drag
line is approximately the same, we have shot 50 to 10(1% harder under
many conditions for the dragline, in order for it to have maximum
production.
Summary and Conclusions

In summarizing this discussion of fixed explosives and their use
in Bituminous Strip Mines, I want to call attention to the following:
Fixed explosives are the only ones that have their characteristics
built permanently into them so that with proper care and handling,

they give uniform performance. This enables the consumer to use the

kind of explosive and estimate the amount needed to accomplish the
desired result — thus obtaining the greatest efficiency and economy
in blasting.

My their very nature, tixed explosives are convenient and economical
to transport, store, handle, and load. Because of the wide variety of
grades, which provide a full range of strengths, sizes, rates of deto

nation, densities, water resistance, and other characteristics, tixed
explosives will meet all of the many and varied conditions encountered

in Strip mining. The ingenuity with which they have been packaged.
and the variety of packages available, add to the convenience and

economy of their use in open pit operations. The grades used most

widely for stripping are among the safest explosives known.
We are fully aware that in the linal analysis, the removal of the
overburden from the coal is of prime importance. However, this
overburden must be properly prepared by blasting, if blasting is
necessary, for the digging equipment to remove it from the coal. In

order to obtain good preparation, the correct amount of explosive
energy must he properly distributed in the overburden. This can be
Advertising in litis volume makes it possible to print it. Patronise our Advertisers.
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accomplished by placing the coixecl grade and type in holes drilled
in the correct pattern for the specific hank.
During the next 15 years (here will no donhi be other changes in
equipment and stripping technique which will further advance the

industry. Our research wilh the end of improving fixed explosives will
continue and as stripping methods advance improved explosives will
he ready to aid in the progress.

Establish your identity —mention this publication when dealing wilh Advertisers.
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DEEP STRIPPING WITH THE TOWER EXCAVATOR
By HAROLD N. MICKS
Engineer, Piatt, Illinois
and HOWAIMi TKl'AX

General Superintendent, Minot, North Dakota
Truax-Tracr Coal Company

In the modern methods of -strip mining, it is generally recognized
that were possible, a single stripping unit, either a shovel working
from the coal surface or a dragline working from the surface or on

a bench, is (he most economical and high production machine known.
Also, a single stripping unit in a pit is the simplest method requiring
a minimum of engineering and planning.
When overburden becomes t
leep to lie handled economically
by a single unit, either dragline or shovel, or if the material to be
Stripped is unstable either in the high wall or the spoil pile or both,
it. then becomes necessary to add an auxiliary unit of some type to help

out and work with the primary stripping tool.
There are. as you know, various combinations of machines which

have been tried in the stripping industry. Some of these auxiliary units
have a dual purpose in most installations; they not only must dig but

they must also transport material away from the mining cut. Further
more, this haul must be a sufficient distance to give additional spoil
room or to spread out the spoil material over a large enough area
to prevent the unstable material from causing slides. If the high wall
is unstable and has a tendency to slide, then the auxiliary machine

must be able to lower the height of the high wall to such a point
that it becomes stable and transport this material back on the spoil
piles far enough to cause stability.

Many different combinations of shovels and draglines and even
tractor drawn scraper equipment have been tried for this purpose but
to our knowledge the tower excavator, consisting of a head lower, tail

tower and employing a scraper type of crescent bucket, had not been
tried.

Development ok Tower

The tower excavator was first designed and built in about 1915 by
the l.ucyrus-Krie Company: they continued to manufacture this

same machine with minor modifications until about 1930, and later —
Buyer meets Seller in the back of this book.
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iilioni 1936—two special tower excavators were built. During this
twenty-one year period, 30 of these machines were built and shipped.
Twenty-three were for contractors working on levee? building projects
along the Mississippi River and its tributaries and live were for a
Canadian Power project. The two built in 1936 went to work for the

Oliver Mining Company on the Mosabi Iron Range in .Minnesota, and
were used for cleaning up and finishing the mining operations in an
iron ore pit where a considerable amount of iron ore would have been
lost in the track benches.

The tower machine was originally designed and constructed for
the specific job of building levees where the till was taken from shal

low borrow pits and dragged up to form the levee on whatever slopes
were Bpecified for the job. Here the design of the machine was for
not only digging the material but for transporting the material from
the borrow pi! to the embankment, and the span between the head
tower and the tail tower on many of these levee jobs was approximately
1200 ft. The application of tower excavators to coal stripping was an
afterthought and in some cases these tower excavators were applied
to coal stripping jobs during the recent war because other conven
tional types of excavating machinery were not available except on
extremely long delivery.
While the yardage output of a tower excavator on a levee job was
considered satisfactory, ihis hourly output could mil be compared with
the high speed of modern, efficient shovels and draglines of from 25 to
35 yard capacity which are available today. Its performance must he
compared with Hie older type of draglines and shovels carrying ap

proximately in yard buckets or dippers; for example, the Marion
Model 360 and Hie Bucyrus-Brie Model 375-B. II has been our exper
ience that the output will compare favorably with units of this type

both in yardage per hour and also witli respect to labor and supply
costs.

The tower excavator can he considered a primary digging tool in

that it lias the ability to uncover the eoal vein without auxiliary
heli> and also to box cut. However, we have used it its a supplemental
or auxiliary machine to assist stripping shovels in handling high over
burden ihat was beyond the range and capacity of the shovel working
by itself, and also to reduce the high wall to a stable condition. We
are now operating two of these units. The first one was put into Opera
tion in North Dakota in 1943, used in tandem as an auxiliary machine

to a Bucyrus-Erie Model 320-B, 10 cycle stripping shovel.
Operating Method

When applying a tower excavator to a Stripping job in an estab
lished pit, a substantial amount of preliminary work is necessary.
First of all, a road for the head lower must he prepared on the spoil
Hie length of the pit and parallel to the cut. This road should be

approximately 90 ft. wide and if 50 ft. cuts are being taken, this would
mean leveling two Spoil pile peaks. This road should he placed hack
a minimum of six cuts from the operation cut. However, this is varied
Our Advertisers make it possible to publish this volume — give them a "break."
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by the height of the spoil piles which is determined by the height of the
high wall.
After the road is built, the tower excavator starts what we call our
construction cut. the head tower on the spoil pile road and llie tail
lower on the high wall. This construction cut consists of pulling hack
the six more or less spoil piles from the cut and developing approxi
mately a 15 degree slope from the last cm sloping upward to the head
lower. After this construction cut is complete, then the tower returns

on this same road taking high wall as it goes. The high wall dirt is pull
ed down into the last shovel cut and is then deposited as a blanket on

the 15 degree slope of the spoil. The depth and width of this high

wall cut must he determined for each specific job depending upon the
condition of the high wall, type of material, lineal feet of advance of
the shovel.

The two operations must he synchronized and the depth of the
cut varied from day to day depending upon the contour of the ground
so that the two machines are not held up by each other. For example,
if the tower excavator is faking a cut two shovel cuts wide, the shovel
should reach the far end of the pit on its first cut at the same time that
the towel' reaches its point so that the shovel can then turn and start

hack on its second cut. allowing the lower to reach the end of the pit
and start hack with no delay. If the tower cut is three or four shovel
cuts wide, there will he some delay even though the shovel and tower
reach the end of the pit at the same time because the shovel will have
two or three additional cuts to take out before the tower can start hack.

After Ihi- tower has completed its first high wall cut, it then be
comes desirable to move the tower closer to the pit and we have found

that the building of this new road on the approximately 15 degree
grade left by the tower is easily accomplished with a bulldozer.
In building the tower road some operators consider it advisable to

have a slight reverse slope away from the cut. This will compensate
for the thrust on the head tower cuts since there is more downward

thrust on the cuts toward the pit than on the one away from the pit.
Summary

In North Dakota where we experience severe cold weather, we have
found that the lower cannot successfully dig frozen dirt. Out there
the frosl penetrates to a greater depth than in Illinois and we there
fore plan our tower work so that we can accomplish the year's work
in seven or eight months and then tie up the machine when the frost
gets to a non-workable depth until the frost comes out in the spring.
While the output of a lower excavator in yards per hour is low, the
slope which it leaves on the spoil pile cannot be disregarded when dig
ging in unstable material because of the comparatively gentle slope
which the tower leaves, and also it has been found that the dragging
of the scraper bucket over the spoil does a \v.vy good job of compaction.
It is my belief that it is unfair to compare a machine designed be

tween twenty and thirty years ago with a modern shovel or dragline
Establish your identity— mention this publication when dealing with Advertisers.
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incorporating the great advances which have been made in their design
in the lust ten years. I believe that the manufacturers of this type
of equipment could build a new lower excavator today incorporating
the improvements which have been made, particularly in the electrical
equipment, that would materially increase the output of lower excava
tors to a point where the balance between the output of the lower and

a larger shovel than the 10 cu. yd. would result,

You'll discover <jood merchandise advertised in this good publication.
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OPEN PIT POWER DISTRIBUTION
By .1. J. IITKY
Glcctrical Engineer
railed Electric Coal Companies
Chicago, Illinois

The strip mine industry operated for many years during the late
part of the nineteenth century ami the early part of the twentieth
century with steam powered equipment. Steam power was though) t"
he ideal for the equipment in use at that lime since it could he applied
smoothly with high starting torque and good rates of acceleration.
However, with the gradual development of larger machines, the prob
lem of handling fuel and water as well as the labor involved to service
the boilers and water lines, the interest in electric power became great
enough to cause the development of an electric stripping machine in
about 1915. This, of course, required use of some method of power
distribution to provide the necessary energy to drive these machines.
These distribution systems in the early (lays were arranged with the
common 2300 volt three phase delta, hut as machines became larger
and the need for grounding the system became apparent the trend was
to the -lllit) volt three phase Wye connected system. This is basically
the arrangement which is used at most strip mines today. The latter
system now is generally complete with a neutral grounding resistor
which is used for protection of personnel.
Until recently most of these distribution systems have been con
structed along more or less conventional practices as used by the
public utilities. Open line construction consisting of 25 foot poles,
standard cross arms, insulators and other necessary items were used

to construct the facilities to serve the strip mine equipment. This
construction has given an extremely good account of itself and is still
in use at most strip mine operations. It has the advantage of being
simple, rugged and reasonably free from interruption of service but has
the disadvantage of being costly to set up and move with the present

material ami labor costs. It also requires frequent shortening of later
als, and considerable lightning protection, and for the modern type of

large stripping unit is not adequate at present voltages due to high
voltage regulation caused by the line reactance. These points will be
discussed later.
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/ 1,1,1X0 IS

MIXING

INSTITUTE

167

Open I.im: and Cable Installations

Tin' ni'i'd for greater flexibility, rising material and labor costs, and
lo some exliuil increased power delivery requirements, have caused
(he (rend from open l.'ne In nil cable anil combination open line and
cable distribution. As a natural outgrowth of die old open line con
struction we first used cable laterals or feeders which eliminated the

need of frequently cutting back die laterals. Previously, it was neces
sary to cut back these laterals at a rate of one or not more than (wo

spans at a lime which resulted in a considerable waste of copper con
ductor as well as of the labor required to make the frequent cutoffs.
Consequent ly, ai some long est a ldished strip mines it is common to find
the power conductors held together with a large number of splices.
This splicing ran. of course, he done with some of the more modern
connectors hut since these are rather cosily, has been done largely by
serving together the ends of the short pieces. This is most undesirable
since it frequently causes hoi spots and poor voltage delivery and oc
casionally results in burning down a power line.
In building the main line as an open overhead unit, care is taken (o
see that the line is as straight as possible, that the main conductors are

as long as can be pulled conveniently up to approximately one-half in'le

for 1/0 copper. This, of course, requires careful anil ample anchoring
facilities at each end of the line. We have also found thai in using large

copper sizes (he problem is considerably simplified by shortening spans
from the usual loll to 175 feet down to about 125 feet.

There are also a few other considerations I should like lo point out

in this connection: first, (he use of stranded conductor is preferable
for any sizes larger than No. 2; second, for mechanical reasons I
would recommend die use of a ground wire equal in size to the phase

conductors except for the larger sizes such as 1/0, 2/0 and 4/0 which
should be stranded, anil with the latter. I would suggest the use of at

least a 1/0 stranded ground wire. Also, the ground wire should be of
first-class wire since continuity is of vital importance. Third, I would
recommend that the ground wire be placed on the crossarni between

two of the phases. In the event that (he ground wire is carried at one
end of the crossarni. it is necessary to transpose the phases frequently.

Fourth, the ground wire should be grounded to the earth at about
every third pole simply as a safety precaution. This indicates the de
sirability of placing the ground wire at one of the inner locations on
(he crossarni since il thus facilitates connection to a ground lead run

ning down the pole. One means of obtaining these pole grounds is to
coil up several feet of wire and place it beneath the bull of the pole
as the line is being set up.

I should like to add that the reason for transposition of the phases
as mentioned above is thai with the ground wire at one end of the

crossarni, it is coupled more closely lo the nearest phase wire and il
is quite possible to obtain varying voltages up to 25 volts on the
ground wire and the frames of the machines relative to the ground.
This voltage is proportional to the current llowing in the line and is
sometimes sufficient to make the machine feel "hot."
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Gable Jackets

Full cable distribution is a natural development from those systems

discussed above. This, together with the unit type substation which

will be discussed later, makes it practical to locate the main line close
to the edge of the high wall which results in improved voltage delivery

due to the shortened line and also due to the inherent nature of the
cable which has a much lower reactance because id' its close •con
ductor spacing.

The improvement of cables, connectors, skids, or switch houses has
very materially contributed to this development. Where fifteen
years ago we used a type "G", 5000 vol! cable, which is unshielded but

complete with ground wires for shovel service and a "trench-lay" cable
(a jnte and tar coated stiff stranded rubber insulated 5000 volt cable)
for lateral extension service, we now have available 5(10(1 volt mine

(lower cable and type SIID cable, the lirst shielded with copper ribbon

and the second with a tinned Copper braid, and both jacketed with a

very tough neoprene cover. We have found that the neoprene jacket
will stand a great deal of abrasion due to dragging and. since using

shielded cables, have found no evidence of corona cracking which was

a common complaint with the old style type "G" cable. We, therefore,
have available a much more dependable cable distribution system than
could have been obtained fifteen or twenty years ago with the materials
available at thai time.
Substations

As a general rule, in the middle west the original strip mine distri
bution system consists of a single substation to serve both the (lit
operation and the preparation plant. Consequently, the lirst mining
is usually done at a point near the plant which also permits the
shortest possible haul for the raw coal. As the operation progresses,
within a few years — it usually becomes necessary to set up a second
substation to deliver power to the pit equipment. These substations
have in the pas! been constructed of a number of separate units con
sisting of high and low voltage arrestors. three single phase trans
formers and separate switch gear equipment. It is possible now to

purchase a completely self-contained substation consisting of a three
phase transformer with switch gear and the lightning arrestors mount
ed directly on the transformer.

The use of this self-contained equipment makes feasible the fre
quent relocation of the substation and results in much improved power
delivery to the pit. Also, the fact that no lime is required to dismantle
and reassemble equipment makes ii possible to move a complete sub
station in a matter of a few hours and with very little labor cost. It

is. of course, necessary lo set up foundations or bases, high voltage

switches, poles ami lines in order to minimize interruption of service
to the greatest possible extent.

Continuity of service is of primary importance in these times when
a large stripping unit may cost nearly one million dollars and be able
Play ball -.villi Ihe Advertisers who play ball with us.
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to uncover from mo Pi 200 tons of coal per hour, depending on deptli
of overburden and coal thickness. Strip mine economics revolve direct
ly around the stripping shovel since it is usually possible to load out
every bit of coal which can he produced by the stripper. Thus, to
obtain greatest overall mine efficiency, the rest of the operation should

lie pointed to the maximum operating time by the stripping shovel.

Through the use of unit type substations it is practical to plan the

operation for much more frequent moves of the substation, thus per
mitting much shorter over-all distribution lines. This will be especially
appreciated by those who are attempting lo operate some of the
modern units on 11(10 volt systems.
Metering

Common practice is for the strip mine operator to own the unit
type substations which have been described and this brings up a point
which usually will arise when this equipment becomes necessary. The
operations become scattered ami it is no longer practical to obtain
power from one common lltil) volt metering equipment. II is therefore
usually desirable for the operator lo own not only the unit substation
serving the pit but also the substation which serves the preparation
plant. In such a case the interconnecting high voltage (33,000 or
(i(!,()llll volt) lines also should be owned by the operator so that he can
take advantage of one common high voltage metering point. When a
common high voltage metering point is set up, il is possible for the
operator to obtain the following advantages:

1. An additional voltage metering discount since the utility does not
have to own the distribution equipment,

2. Improved overall power factor with resultant savings in power
factor charges. This reBUltsbecnuse a stripping load is usually in
the neighborhood of unity power factor whereas the preparation
plant load may average as low as 70% and the combined resultant

will be between 80% to 90%, depending upon the relative size
of each.

3. Reduced maximum demand charges due to a balancing of loads
between the preparation plant and the stripper.
4. Reduction in energy losses, because of the regenerative nature
of portions of the stripper cycle. The meters used by utilities
have been equipped with a ratchet device which prevents their
reversal on a power reversal when power is returned to the line

though regeneration. Therefore, unless this regenerative power is
consumed on the property at the instant it is produced it is lost

to the operator. Ordinarily, diversity in different stripper cycles
and the requirements of the preparation plant are more than
enough to absorb this energy.
All of the above items when taken together should result in an over

all saving of from 10% to 15%, which is sufficient to repay the cost of
Our Advertisers are selected leaders in their respective Hues.
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necessary equipmenf in a relatively short time—probably three to
five years.
Caulk Installation ami Maintenance

Now that we have a cable distribution system set up, it heroines

necessary to terminate the cable ends and provide a means of distribu
ting the power in various directions at each terminus. I am indebted to
Mr. J. ('. Rettenmeyer of the Northern Illinois Coal Corporation for the
system now to lie described. This is a "home-made" arrangemenl and
uses a junction sled consisting of the steel enclosure.

An incoming cable is terminated on stand oil' insulators and leads

branch to three sets of disconnecting blade switches. One set of blades
is used in the "main line" feeding the next sleds, while the others feed
the pit equipment located nearby. An oil switch is also provided as a
means of disconnecting the load so that the blade disconnecting switches
never interrupt a load. All cables are equipped with terminals rather
than connectors or '"nips" and are bolted either to the porcelain stand
oil' insulators or switches. This can be done very quickly and provides
a dependable and simple connection. The sleds are arranged to be
locked when in service to protect from unauthorized operation or
tampering.
Another essential feature of any open pit power distribution system

is the one which provides selectivity in protecting various elements at
the pit. For instance, assume that we have several units on a system
such as a stripper, a loader, primps and drills. In the event that one
machine or cable fails either to ground or from phase to phase a means

is necessary to prevent the interruption of all services on the system.

This would occur if the only phase and ground protective devices were
located at the substation. We have found from experience with this

arrangement that it is often difficult to locate a failure and that it has
been especially difficult since the installation of ground protective cir
cuits has become almost universal. In the latter case it frequently hap
pens that a cable will fail to ground without puncturing the outer
jacket since the ground currents are severely limited as to current as
well as time.

Before these protective schemes were used, a ground or phase fault
was extremely severe and could be seen and heard for a considerable

distance. Even under these circumstances it was necessary to cut off
the entire system and long delays resulted since it was always neces
sary to return to the substation to restore service. When we add to this

the difficulty of locating a ground fault with a protected system, the
need for some sort of selective protection is made clear. Such selectivity
is obtained through ihe use of differing current ami time settings on
accurate induction type over-current relays.
Importance op Continuous Return

Another point I should like to emphasize in connection with I Kit)

volt power distribution systems is a caution regarding continuity of
Buyer meets Seller in the back of this book.
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the ground wire. .Many papers have been written on the subject of open
pit or portable system ground protection covering both the theory and
the practice. However, lei me say here again, that in order to make
this protection effective, it is essential that we have a continuous
metallic ground from the substation to the pit- Without such con
tinuity it is possible for the personnel to receive fatal injuries due to
electric shock. We have found from tests that there is no such thing
as a really good earth ground and thai the best of these is not good
enough to give any material protection to the men. We do, of course,
install frequent grounds along the line, as well as make the best
feasible ground at a substation, but in spile of all this the only safe
practice is to maintain a good and continuous metallic ground con
nection. We have found thai even the besl earth grounds, including
substation grounds, have appreciable resistance as compared to a
copper wire connection. Therefore, it is essential that there be a direct;
metallic return to the transformer neutral through a current limiting

neutral resistor. Without this continuity the ground resistance can be
much greater than that of the resistor causing an undue voltage drop
at the earth and resulting in dangerous ground voltages on the port
able machines.

We have recently developed practical ground protection also for the
•180 volt distribution system which serves pumps, drills, compressors,
etc. Until recently hazards to personnel have not been considered great

enough to require ground protection on this class of equipment but
recent safety campaigns have emphasized this danger. We have now
available several fairly simple met hods of obtaining ground protection
on low voltage distribution equipment and the equipment involved is
fairly reasonable in cosl and compact in arrangement as well as

simple in design. Such equipment can be had for three to live hundred

dollars and should not require more than about a box ll'/f. feel square
by 8 or HI inches thick, which makes il simple enough to mount on a
portable transformer bank. This conversion is taking place gradually

since we have in use a large quantity of three conductor cables. The
new system requires the use of a three conductor cable having a fourth
ground wire or preferably a type "<!" cable having three conductors
and three ground wires.
Effect ok Low Voltage

As you know, all power users have recently been suffering from the
general power shortage. Snip mines are particularly affected by this
situation since they are often located in remote areas where trans
mission lines are long and Consequently the voltage regulation is bad.
We find that when the utility voltage regulation is satisfactory, we
can normally obtain good service on our stripping machines. However,
it lnts lately been a practice by the utilities to arbilarily reduce line
voltages in order to reduce ihe total load requirements. This method
of operation is most objectionable from llic strip mine standpoint,
since it lowers the starling point from which the power is obtained
Saluc is apparent in the merchandise of our worthy Advertisers.

172

P /.' 0 G E E l> I A 0 S

0 F

V // 0

and since synchronous motors are in general use on big stripping
machines.

For example, we operate a 1300 III'. 3810 volt, synchronous motor
on a system having a nominal voltage of 4160 volts with the actual
voltage input at 4400 volts. In such a case it is possible for the voltage
delivered lo the machine to go down to about 3G00 volts before any

difficulty is encountered. This includes voltage drop in the high voltage
line, the substation and the -1100 volt distribution system. If we now

reduce this input voltage from -110(1 to 4000 volts it is obvious that we
must necessarily pull more eurreiil from the line to obtain the same
kilowatt output. This increased current further reduces the voltage
so that where we previously had tin SOI) volt over-all voltage drop at the
worst condition, we may now encounter a voltage drop of as much as
loot) volts causing the equipment to drop oil" the line.
This can be disastrous tu a stripping unit if it should happen at the
wrong moment in the cycle, and we have had shovel handles broken and
dippers dropped due to these conditions. We have, of course, emergency
brakes on the various motions of a huge stripping machine but these
are always greatly assisted by the power source to bring the motion to
a stop as long as the source remains connected. We have established

through tests that much greater braking power is required when the
line is disconnected from the machine even though generators are not

purposely excited when brakes are being applied.
We hope thai within the next two years the various utilities will
have caught up enough with their demands to have eliminated such

deficiencies in supply voltage but it appears that we may be confronted
with a similar problem with the largest of modern stripping equipment
as long as they are operated at 11(10 volts. I should therefore like t"
point out our need for some sort of rough voltage regulating device
which will boost the voltage supplied to our system whenever the cur

rent rises to a given value. This equipment should be simple and com
pact and ca))able of very frequent operation.
Unless we completely revamp our power distribution systems. T be

lieve that equipment of this type may be necessary from now on with

some of the larger stripping units which have a connected horsepower
of 2000 and tin average loading of about 1200 to 1500 KVA and a peak

instantaneous demand of about 1000 IvYA. It seems impractical to
revamp our present distribution systems as well as rewind the motors

on these machines but a simple type of voltage regulator to provide
some form of rough regulation should be a means of bridging the gap
between the present day distribution system and those proposed for the
future. Consideration has been given to 0001) and 11.(101) volts for future

large stripping machines and I shall be content to merely mention that
fact at this time.

In conclusion. I should like to point out. that our goal is to provide
a distribution system which is electrically efficient and selective as well

as physically or mechanically rugged and dependable—and a system
which provides a maximum of portability and flexibility.

Advertising in this volume makes it possible to print it. Patronise our Adverti.
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CONSTITUTION AND BY-LAWS
Adopted June 24, 1913
Amended Nov. 12, 1926
Amended Nov. 8, 1929
Amended Nov. 8, 1935
Amended Oct. 21

ARTICLE I.
Name and Purpose,

The Illinois Mining Institute lias
for its object tbe advancement of

the mining industry by encourag
ing and promoting the study and
investigation of milling problems,
by encouraging education in prac
tical and scientific mining, and by
diffusing information in regard to

1938

an honorary member of the Insti
tute by two-thirds vote of the mem

bers present at any regular meet
ing. Any member who has been
an active member of tbe Institute
and shall have retired from active

business in mining may become an
honorary member.
Section 3. The annual dues for
aetive members shall be $3.00 and

mining that \vould be of benefit to

any person in arrears on August 1,

its members.

of the current year, after having
been sent two notifications of dues,
shall be dropped from membership.

a r t i c l e ii.
Membership.

Section 1. Any person directly
engaged or interested in any branch
of mining, mining supplies, mining
appliances, or mining machinery
may become an active member of

the Institute. Any person desiring

.Members in arrears for dues will

not receive the printed proceedings
of the Institute.

Section 4. Any active member
may become a life member by the
payment of $50.00 and shall he ex
empt from further payment of dues
during his lifetime.

to become a member of the Insti
tute shall fill out a blank for that

purpose, giving his name, residence,
age, and occupation. This applica
tion shall be accompanied by one
year's dues of $3.00. Each applica
tion for membership shall be sub
mitted to the Executive Hoard, who

ARTICLE III.
Oeeicers.
Section 1.

The officers shall con

sist of a President, Vice-President.

shall make an investigation as to

Secretary-Treasurer

the qualifications of the applicant,

Executive Hoard members. The
services of all officers shall be with

and shall be authorized to elect to

membership and issue a certificate
of membership to such applicant
subject to the ratification of the
next regular meeting of the Insti
tute.

Section 2.

Any person of dis

tinetion in mining mav be el"cted

and

twelve

out compensation.
Section 2. Nominations for of
ficers and the executive board shall

be made by nominating committee
of three (3) appointed by the Pres
ident, at least thirty days before the
annual November meeting, pro-

Mentioning this publication zvhen writing Advertisers puts friendship into business.
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vided thai anyone can be noininated on the floor of the meeting
for any officefor which an election
is being held.

president and perform all the duties of the presidenl in his absence,
Section :'.. The secretary-treasurer shall keep a record of each

Section 3. The President. VicePresident and Secretary-Treasur-

meeting, shall read and tile all
resolutions and papers that come

er shall he elected by ballot, annnally. at the regular November
meeting and shall hold office for
the ensuing year.

before the Institute, countersign
all orders for money which have
been signed by the president, and
shall purchase necessary supplies

Pour Executive Hoard members

shall be elected by ballot, annual-

ly, at the regular November meet
ing and shall hold office for the
ensuing three years.

under the direction of the execu-

live board.

He shall keep a true record of
all money received by him and
payments made on account of the

To make effective this change, at

institute, lie shall pay om no

the regular November meeting in

money except on an order signed

1038, in addition to the four Ex-

by the president, and countersign-

ecutive Hoard members who shall
lie elected for the three year term,
there shall also be elected by bal-

ed by himself, and shall retain
these orders as vouchers. He shall
give bond in such sum as the In-

lot eight other Executive Hoard
members, four for a two year term

stitute may provide, the premium
on said bond being paid by the

and four for a one year term.

Institute.

Section 4. In case of death, res-

lie shall act as editor-in-chief

ignation. or expulsion of any ollicor. the executive board may till

for the Institute and may furnish
the newspapers and other periodi-

the vacancy by appointment until

cals such accounts of our Irans-

the next; regular meeting, when

actions and discussions as are

the vacancy shall be tilled by regitlai- election. In case of a vacancy
in the office of president, the
duties shall devolve upon the vice-

proper to be published. His own
judgment is to prevail in such
matters unless objection is lodged
at a regular meeting or by the

president.

executive board.

Section 5. Tin- executive board
shall consist of the officers and

The retiring president shall act
ex-officio in any capacity for the

twelve other board members.

ensuing year.

ARTICLE IV

Section -I. The president shall

appoint an auditing committee

Duties ok Officers.

annually to audit the accounts of

Section 1. The president shall
perform the duties commonly performed by the presiding officer

the secretary-treasurer, ami said
audit shall be submitted to the
November meeting of the Insti-

and chairman. He shall sign all

lute.

orders for payment of money by
the treasurer, and with the ex-

Section 5. The Executive Hoard
shall perform the duties specilically prescribed by this constitution ;

eentive board shall exercise a gen
eral supervision over the affairs of
the Institute between sessions.
Section 2. The vice-president
shall preside in the absence of tbe

it shall supervise the expenditures
;ind disbursements, ofall money of
the Institute, and no expenditure
other than current expenses shall

Our Advertisers, who make litis volume possible, will appreciate your in qutrtes.
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be authorized without first having

ARTICLE VI

the approval of the Executive Com

mittee; it shall act as program com
mittee for each meeting to deter
mine what is to be published in the
proceedings and shall perform such
other duties as may be referred to

17b

Amendments.

Section

1.

This

Constitution

may be altered or amended at any
regularly called meeting by a ma

jority vote of the members present

them by regular or special meeting

provided notice in writing has been

of the Institute.

given at a previous semi-annual

meeting of said proposed change of
amendment.

ARTICLE V.
ARTICLE VII.

Mkktings.

Section

1.

Regular

of each year and on such days and

in such places as may be determined
by the executive board of the Insti
tute. Notice of all meetings shall be
given at least thirty days in ad
vance of such meetings.

Section 2.

ORDER of Business.

meetings

shall be held in dune and November

Meetings of the exec

utive 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
meeting of the hoard.

At all meetings, the following
shall be tlie order of business:

(1)
(2)
(3)
(4)
(5)

Reading of minutes.
Report of executive board.
Report of officers.
Report of committees.
Election of new members.

(G) Unfinished business.

(7) New business.
(8) Election of officers
(9) Program.
(10) Adjournment.
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LIFE MEMBERS

BALDWIN', RICHARD. Pros

Midwest-Radiant Corp., 220 N. Fourth Street. St. Louis 2, Missouri

MALL, CLAYTON G

BARROW, W. F.
BELL, J. H., l'res

Paul Weir Company, 20 North Wacker Dr., Chicago 6, 111.

Joy Manufacturing Co., Franklin, Pa.
Cardox Corporation, 207 North Michigan Ave.. Chicago 1, 111.

BOWMAN. CHARLES 1... l'res

The Bowdil Company, P.O. Box 470, Canton, Ohio
0520 S. Winchester Ave.. Chicago 43, 111.

BROOKS, C. W

'BROWNING, J. ROY

120 So. La Salle St., Chicago 2, 111.

BUCHANAN, I). W.. (h.nu. of the Bd

Old Ben Coal Corp., 230 S. Clark St.. Chicago 4. 111.
BUCHANAN. D. W. JR.. Vice l'res

Old Ben Coal Corp.. 230 S. Clark St.. Chicago 4. 111.
BUDD, RALPH. Chairman

Chicago Transit Authority, 175 W. Jackson Blvd., Chicago 4. 111.
BUTCHER, FRED F.
;
119 N. Gilbert St.. Danville, 111.
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:

Peahody Coal Co., 231 S. La Salle St.. Chicago 4, 111.
DEVONALD. 1). 11.. Vice l'res

Peahody Coal Co.. 231 S. La Salle St.. Chicago 4, ill
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FULFORD, J. II.. Vice l'res. in Chge. of Mining Sales
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GARCIA, JOHN A
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GRADY, EDWARD L.. President
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GREEN, J. G
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HAYDEN, CARL T.. Gen. Mgr
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Sahara Coal Co.. 59 E. Van Buret! St., Chicago 5, ill.
IIITT. JOS. E

Walter Bledsoe & Co., Arcade Bldg.. St. Louis. Mo
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Pittsburgh Gear &Machine Co., 27th &• Smallman. Pittsburgh, Pa.

PLATTS, E. M
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Clarence V. Beck X Co., Inc., 1104 Eullerton Bldg., St. Louis, Mo.
BECK. CLARENCE V., JR.. Mug. Engr
Little Dog Coal Co.. 1103 Fullerton Bldg.. St. Louis 1, Mo.

BECKER, FRED H.. Electrician
BECKER, LESTER 0., Sales Mgr

Peabody Coal Co.. Taylorville, 111.
.

Utility Mine Equipment Co., 620 Tower Grove Ave., St. Louis, Mo.
P.E.DA. P. W„ V. P
Old Ben Coal Corp., 230 S. Clark St.. Chicago 4, 111.
BEDDOE, A. II

1102 Fullerton Bldg., St. Louis 1, Mo.

BEEBE, HAMILTON K

Essington, McKibbcn, Beebe X Pratt. 231 S. La Salle St.. Chicago 4, III.
J. IL, Pres
Cardox Corporation, 307 North Michigan Ave.. Chicago 1, 111.
BELTZ, JOHN S
Jeffrey Mfg. Co.. Columbus 16, Ohio

♦BELL,

BENNER, DALE A

Gibraltar Equip. X Mfg. Co., Alton, 111.
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BENNER, MRS. DALE A
Gibraltar Equip. & Mfg Co.. Alton. 111.
BENNETT, B. D American Steel & Wire Co.. 208 S. La Salle St., Chicago -I. III.
BENOWICZ, CASMER A.. Vice I'res

Zciglcr Coal &Coke Co.. 21 E. Van Buren St., Chicago 5, ill.
BEORNADINT, EVO, Chemist
Peabody Coal Co., TayiorviUe, 111.
BERNEY, W. HURLBURT, Resident Mgr
Walter Bledsoe & Co.. 1481 Northwestern Bank Bldg., Minneapolis, Minn.
BEUSHAUSEN, F. W., Sec-Treas

Walter Bledsoe & Co., 700 Merchants Bank Bid),'., Terrc Haute, Ind.
B1BY, JAMES. Slsnin
\Y. M. Hales Co., Rovalton, 111
BIEI.ER, FRED. Supt

Snow Mill Coal Corp., 410 Merchants Natl. Batik Bldg., Terrc Haute, Ind.

BIGGINS, J. P., Sales

National Cylinder Gas Co., 47(10 W 19th St.. Chicago, HI.

BIGLER, W. P.. Sales Mgr

Mining Machine Parts. Inc.. 5707 St. Clair Ave., Cleveland, Ohio
BIGLEY. P. W

Centrifugal X- Mcch. Industries, Inc.. 146 President St., St. i.ouis 18, Mo.
BILDEKBACK, JAMES E

Centrifugal X Mechanical Industries. 146 President St., St. Louis iff, Mo.

BINTZ, A. C, Geril. Agent
C. B. X Q. Railroad, 906 Olive St., St. Louis 1, Mo.
BIRD. BYROX M.. Tech. Consultant
Jeffrey Mfg. Co.. Columbus 16. Ohio
BIRD, FREDERICK 11.. Combustion Engr

Binkley Coal Co.. 230 X. Michigan Ave.. Chicago, 1 ill.

BISHOP. JOIIX, Distr. Mgr

Marion Power Shovel Co., 3.12 S. Michigan Ave.. Chicago 4, ill.

BISHOP, OLIVER
Bell X /oiler Coal Co., 121 Maple, Zeiglcr, 111.
BIXBY, K. R., Gen'l. Mgr
Bixhy-Zimmcr Engineering Co., Galeshurg, 111.
BLAKE, ARTHUR
Peabody Coal Co., 231 S. La Salle St., Chicago 4, III.
BLAKELY, WILLIAM V., Purchasing Agent
Equitable Powder Mfg. Co., East Alton, Illinois
BLAKEXEY, CHARLES, State Mine Inspector
Route 6. Danville, III.

BLANKINSHIP, G. F„ Sales Engr

Egyptian Sales Agency, Murphvshoro, III.

BLAXKIXSHIP, J. T.. Repr

Egyptian Sales Agency, Jeffrey Bldg., Murphysboro, 111.
BLEDSOE. CHARLES, Chief Electrician

Little Fohn Coal Co., Victoria, 111.

BLEDSOE, WALTER A., Pres

Walter Bledsoe X Co.. 709 Merchants Bank Bldg., Terre Haute, ind.

BLUTH, MARC G., Mgr., Chicago Office

National Coal Association, 307 X. Michigan Ave., Chicago 1, 111.
BOLEY, CHARLES C
Xatttral Resources Research Institute, University of Wyoming, Laramie, Wyo.

BOLT, WILLIAM

.'...Perry Coal Co., OTallon, 111.

BOXD, CHARLES
Diamond Supply Co., Box 86, Evansville, Ind.
BOXXEY, J. F
Mt. Olive X Staunton Coal Co., Staunton, III.
BONTEMPS, CARL W., Engr Commonwealth Edison Co.. Box 7, TayiorviUe. 111.
BOOK, C. L. Dist. Mgr
W. M. Hales Co.. Box 387, West Frankfort, 111.
BOOT. A. K
Bethlehem Steel Co.. 40(1 X. Michigan Ave., Chicago 11. 111.
BORLAND, J. P.. Ind'l. Engr. Dept..
Westiughouse Elect. Corp., East Pittsburgh, Pa.

BOTTOMLEY, J. A

Sahara Coal Company, llarrishurg. Illinois

BOWLES. ROBERT JR
Western Machinery X Engine Co.. 5075 Manchester Ave.. St. Louis, Mo.
'BOWMAN, CHARLES I.., Pres

The Bowdil Company, P.O. Box 470, Canton, Ohio
Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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BOWMAN", P. T., Gen. Mgr
The Bowdil Co., Box 470. Canton. Ohio
BRADBURY, II. W.. Pres. & Gen. Mgr
Sparta Coal Co.. Sparta. 111.
BRADBURY. WILLIAM....Mechani2ation, Inc.. Miinscy Bids.. Washington, D.C.
BRADLEY, DON B., Regional Mgr

Coal Heating Service Die. National Coal Assn.. 307 N. Michigan Ave..
Chicago 1. 111.

BRADY. KARL, Demonstrator

Cardox Corp.. 510 S. Main St., Benton, III.

BRADY, E. L
Tool Steel Gear & Pinion Co,. Township Ave., Cincinnati, Ohio
BRAGDON, JOHN E
Goodman Mfg. Co., 507 S. Market St., Marion, III.
BRANDT. WM. E.. Pres
Lafayette Coal Co., 208 S. La Salle St., Chicago 4. 111.
BRASHER, IRA L.. III. Sales Mgr

Machinery, Inc.. 5081 Manchester Ave.. St. Loins 10. Mo.
BRATTEN, CARL E., Engr. Dcpt.
Peabody Coal Co.. Marion, 111.

BRAUNS, J. W.. Mgr. Industl. Haulage

General Electric Co.. Eric, Pa.

BR11)(i ES, RAYMOND 11., Chemist
Southwestern 111. Coal Corp.. P. O. Box 251. Percy. 111.
Eairview Collieries. 430 Big hour Bldg.. Indianapolis. Ind.

BRISCOE., L. E

BROADWAY. J. W

Bell & Zoller Coal Co.. 307 N. Michigan Ave.. Chicago 1, Ml.

BRODKRICK. J. R., Div. Mgr
Central Illinois Public Serv. Co.. 202 E. Main St., Marion. 111.

BRODKRICK. JOHN K.. JR
- ~
Broderick A- Bascom Rope Co.. 4203 N. Union, St. Louis 15, Mo.
*BROOKS. C. W

9520 S. Winchester Ave.. Chicago 43. 111.

BROWN. HAROLD C
BROWN, L. I... Office Engr

Sinclair Coal Co.. 3015 Olive St.. St. Louis, Mo.

United Electric Coal Co., 307 N. Michigan Ave., Chicago 1, III.

BROWN, MARK. Sales Engr
•BROWNING, J. ROY

Armco, Carhondalc. 111.
120 So. La Salle St., Chicago 3. III.

BROWNING. JOHN R

Globe Coal Co.. 1821 Railway Exchange Bldg.. St. Louis 1. Mo.
BROWNING, RAY. Mine Mgr
Old Ben Coal Corp., 210 S. Snider St.. Christopher, 111.
BRUMBAUGH, H. C

U. S. Bureau of Mines, lib Lawrence St.. Benton. 111.

•BUCHANAN, D. W., Chmn. of the ltd
Old Ben Coal Corp., 230 S. Clark St.. Chicago 4. 111.
•BUCHANAN, I). W. IR., Vice Pres.

Old Ben Coal Corp., 230 S. Clark St., Chicago 4. III.
BUCK. GEORGE M.. Auditor

Western Coal & Mining Co.. 914 Missouri Pacific Bldg. Annex, St. Louis. Mo.
•BUDD. RALPH. Chairman

Chicago Transit Authority. 175 W. Jackson Blvd., Chicago 4. III.
BULLINGTON, JACK

BURKE, WAYNE F

Truax-Traer Coal Co.. 53 W. Spruce. Canton. 111.

'.

Ohio Oil Co.. Robinson. III.

BURKEY, W. H
Gould Storage Battery Co.. 2185 Railway Kxch. Bldg.. St. Louis, Mo.
BURM EISTER, R. W

National Cylinder Gas Co.. 840 N. Michigan Ave., Chicago 11, 111.
BURNETT. WILLIAM, JR., Elec'l Engr

BUSCH, A. D

Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.
The W. S. Tyler Co.. b>7 N. 14th St., East St. Louis. 111.

BUSS. E. P

Power Transmission Equipment Co.. 640 VY. Washington Blvd.. Chicago, 111.
BUSSE, W. J
Sahara Coal Co., Harrisbnrg. III.
Iluyer meets Seller in the back of this book.
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•BUTCHER. FRED E
119 N.Gilbert St., Danville, 111.
CADY, GILBERT II
Stale Geological Survey, Urbana. 111.
CAINE, K. E
81 Bradford Ave., Pittsburgh 5, Pa.
CALLAHAN, J. E
.1. K. Callahan C. & C. Co., 392-1 Duncan, St. Louis, Mo.
CALLAHAN. R< 1BERT J.. Sales Engr
General Elevator Engineering Co.. 121(1 S. Eighth St., St. Louis 4. Mo.
CAI.LEN, A. C, Dean....College of Engineering. Lehigh University, Bethlehem, Pa.
CAM MACK, KIRK V

C. S. Geological Survey, 142 Custom House, Denver, Colorado
CAM I'BELL, A. F„ Div. Mgr

The Timken Roller Bearing Co., 2534 S. Michigan Ave.. Chicago. 111.
CAMPBELL, ALLEN R„ Sales Engr
Weslinghouse Corp., 20 N. Wacker Dr., Chicago (>, 111.

CAMPBELL, BART
CAMPBELL, II. E., P. A

Pcabody Coal Co., Taylorville, III.
Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

( AM PBELL, II. G

The Electric Storage Battery Co.. 5335 S. Western Ave., Chicago 9,
CAMPBELL, L. E., Serv. Area Mgr
Illinois Power Co.. Sparta.
CAPE, JOHN. Salesman
Central Mine Supply Co., 212 N. Wehster, Harrishurg,
CAPE, SAM
Sahara Coal Co., Harrishurg,

111.
111.
III.
111.

CAPPOZZO, JOHN GINO, Designing Engr
Nelson I.. Davis Co.. 738 E. 103rd PI., Chicago 28, 111.
CAPPS. GEORGE A.. Pres

Capitol Coal & Coke Co., Arcade Bldg- St. Louis 1. Mo.

CARR1S, E. C, Asst. to Pres
Roberts it Schacfer Co., 130 N. Wells St., Chicago 6, HI.

CARTER, DALE. Supt
CARTWRIGHT, HARVEY

Mine No. 2, Bell it /.oiler, Zeigler, 111.
Indiana Coal Operators Assn.. Terrc Haute. Ltd.

CASSIDY. S. M.. Pres
CATHRALL. S. G., Mgr

Consolidation Coal Co. (Ky.). Jenkins, Kentucky
DitPoni Co.. 332 S. Michigan Ave. .Chicago 4. 111.

tCAUDLE, RODNEY DUANE

503 Third St.. Wood River. III.

CHAPMAN, CLAUDE
Bituminous Casualty Corp., 720 I'rye Ave., Peoria, 111.
CHAPMAN. F. A
Knoxall Corp.. 1005 E. Sumner Ave., Indianapolis, Bid.
CHARTRAND, I. S.. Gen. I-'rt. Agt
Gulf Mobile ,t Ohio Railroad. 721 Olive St.. St. Louis 1. Mo.

CHASE, RALPH E.
CHEASLEY, TIIOS. C. Fuel Engr

Chase Welding Supply Co.. Benton, 111.

Sinclair Coal Co., 114 West 11th St., Kansas City, Mo.

CIIEDSEY. WM. R
CHEVALIER, J. IE. Asst. to V. P

University of Illinois, Urbana, 111.
....

National Electric Coil Co., 1810 Ashland Ave.. Columbus 12, Ohio

CHICK. W. R
U. S. Bureau of Mines, 508 W. Parrish. Benton, 111.
CHOLLET, M. J.. Dist. Mgr

Mack-Int'l Motor Truck Corp., 2350 Chouteau Ave., St. Louis 3, Mo.
C11RI ST IA NS E N, A NI) REW J.. Sec'y
Northern Illinois Coal Trade Ass'n., 307 N. Michigan Ave., Chicago 1, 111.

CIIRISTIANSON, C

Joy Mfg. Co., \\V/. East Scarritt, Springfield, Hi.

CLARK, GEO. B- Asst. Prof. ,,i Mining

University of Illinois, Dept. Mug. & Metallurgy, 307 Ceramics Bldg., Urbana, 111.
CLARK, JOHN II- Vice Pres

U. S. Sanitary Specialties Corp., 435 S. Western Ave., Chicago 12, 111.

CLARKSON, C. E- Vice Pres

Clarkson Manufacturing Co., Nashville, 111

Value is apparent in the merchandise of our worthy Advertisers.
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CI.ARKSOX. JOHN I... Prcs
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7' II E

Clarkson Mfg. Co.. Nashville, 111.

CLAYTOX, P. I'.., Chief Clerk
Shasta Coal Corp.. llicknell, Iml.
1 CLAYTOX, R. R
Hercules Powder Co., 552 S. Michigan Ave., Chicago 4. 111.
COASH, CARL J„ Hist. Mgr

McGraw-Hill Publishing Co.. 520 X. Michigan Ave., Chicago 11, 111.
COCHRAN, R. 1!

Blue Bird Coal Co., llarrisbtirg, 111.

COCHRAN, ROBERT

Bluebird Coal Co., Harrisburg, III.

COFFEY, E. J.. Sis. Mgr

Binkley Coal Co., 211'.' Railway Exchange Bldg., St. Louis 1, Mo.

COFFEY, MAURICE G.. Gen. Act

••
Chicago, Burlington & (Juincy R. R„ 547 W. Jackson Blvd., Chicago 6, 111.
COLCLESSER. R. Y
••;
- -.-••
E. 1. duPont de Nemours & Co., inc., 119 Doubet Court, Peoria, HI.
COLE, SIDNEY I.. V. P. A- Treas

The Industrial Erectors, Inc., 1516 W. Cermak Rd., Chicago 8, 111.

COLQUHOUN, ALEX

Peabody Coal Co., Taylorville, 111.

COLTMAX. W11.1.1AM

Illinois Coal Oper. Ass'n., 802 E. Main St., West Frankfort, 111.
COM1SKEY, HUGH L„ Asst. Gen. Sis. Mgr
National Cylinder Gas Co., 840 X. Michigan Ave., Chicago, III.

COMPTON, NEAI
General Electric Co.. 112 X. Fourth St., St. Louis, Mo.
COXDOX. A. I-:., Mgr. of Sales Vent. Dept Jeffrey Mfg. Co., Columbus 16. Ohio

COXLON, JOHN, Auditor

Peabody Coal Co., 112'' W. Vine Si., Taylorville, 111.

COXLOX, J. A.. Dist. Sales Mgr

-

Mechanical Goods Division. U. S. Rubber Co., 3rd Floor. Merchandise Mart,
Chicago 54. 111.

CONNOLLY, JOHN, Mine Ellgr Peabody Coal Co., Div. Office, Marion, 111.
CONROY, E. D
U. S. Rubber Co., Merchandise Mart, Chicago 54, 111.
CONWAY, C. C

Consolidated Coal Co., Railway Exchange Bldg., St. Louis. Mo.

CONWAY. JOHN, Rep't
CONWAY, LEE

Joy Mfg. Co.. 415 Crestview, Henderson, Ky.
Consolidated Coal Co., Staunton, 111.

COOK. U. J

DuPont Co., 1814 McCormick Bldg., Chicago 4, III.

COOK, WALTER, Vice Pres
COOKE, WILLIAM II., Pres

Central Mine Equipment Co., B'7 E. Adams, Benton. III.
Little Sister Coal Corp.. 510 S. Michigan Ave.. Chicago 4, 111.
COOM BES, 1). R.. Sales Mgr

Mechanization, Inc., 406 Munsey Bldg.. Washington 4, D. C.
COOMBES, RAYMOND, Managing Editor
Mechanization, Inc., 406 Munsey Bldg., Washington 4, D. C.
COOPER, Ml'.. I Erector
„

Mining Engineering Education, National Coal Association. 5450 Aylcsboro Ave.,

'

Pittsburgh 17, Pa.

COSTANZO, ERAXK
Victaulic Co. of America. 50 Rockefeller Plaza, New York. X. Y.

COTTON, HOMER S
CRAWFORD, J. G
CREVITA, PAUL, Elect

Midvale Coal Co., 721 Olive St., St. Louis 1, Mo.
18 E. North Ave., Hinsdale, 111.
Peabody Coal Co., Taylorville. 111.

CRICHTON, A. I!.. JR.. Asst. to the Pres
Johnstown Coal & Coke Co., Johnstown, Pa.

CROTHERS, ARTHUR

Eraser Label Co.. 7i>. Federal St., Chicago 5, 111.

♦CROWDER, GORDON G.. Asst. Vice Prcs

Peabody Coal Co.. 251 S. La Salle St.. Chicago 4. 111.

Our Advertisers make it possible to publish this volume —give them a "break."
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CRUIKSHANK, JOHN' \\.. Field Repr
Goodyear Tire & Rubber Co.. inc., 339 Lafayette Blvd., Belleville, 111.
CRUSE, ROBERT R
Dowell, III.
CULL. A. B„ P. A

Consolidated Coal Co., 611 Olive St., St. Louis 1, Mo.

CUNNINGHAM, M. F
Goodman Mfg. Co., 730 X. Catherine Ave., La Grange Park, 111.
CURRENCE, I). H.. District Mgr
Union Wire Rope Corp.. 1144 North Branch St., Chicago 11. 111.

CURTIS, G. C
DAHLBERG, T. I
DANKS, G. H

Dept. Mine & Minerals, Oblong, III.
Hockaday Paint Co., 166 W. Jackson Blvd., Chicago 4, 111.

E. I. Du Pont dc Nemours & Co.. Inc.. P.O. Bon 14. Carhondale, 111.

DAUGHERTY, (". II., Salesman
Linde Air Products Co., 23(1 X. Michigan Ave.. Chicago 1, 111.

DAVID, MICHAEL D., Asst. to Gen. Supt
Fairview Collieries Corp.. Big Four Bldg.. Indianapolis, Ind.
DAVIS, CLAUDE

Goodyear Tire & Rubber Co.. 4210 Forest Park Blvd., St. Louis 8, Mo.
DAVIS, E. J.. I list. Mgr

Gates Rubber Co. Sales Div.. Inc.. 4215 Clayton Ave., St. Louis 10. Mo.
DAVIS, X. I
X. L. Davis Co., 343 S. Dearborn St.. Chicago 5. 111.

DAVIS, T. E
DAVIS. WM. II

The Jeffrey Mfg. Co., 1327 X. Ninth St., Springfield. 111.
Simplex Wire & Cable Co., 564 W. Monroe St., Chicago 6, 111.

DAVISON, L. A

W. M. Hales Co., Benton. III.

DAWSON". HUGH

Bethlehem Steel Co.. 500 W. Monroe, llerrin. 111.

DAY, CARL D. JR
United Electric Coal Co., Buckheari Mine, 308 W. Pine St.. Canton, 111.

DAY. MATTHEW, Mine Mgr

Ml. Olive A- Staunton Coal Co.. Staunton. 111.

DEAX. CLARENCE

Cummins Diesel Sales Corp oi Mo., 3311 Washington, St. Louis 6. Mo.

DEASON, JACK W.. Engr. Dept

Peabody Coal Co.. Marion. 111.

DE1.AXEY. J. II
J. R. Engineering Co.. Box 906, Zeigler, 111.
DETWILER, J. S., Dist. Engr W. 11. 8: I.. D. Belz, 818 Olive St., St. Louis l.Mo.
♦DEVONALD, D. II.. Vice Pros
Peabody Coal Co.. 231 S. La Salle St.. Chicago 4. 111.
DE WITT. C. S.. P. A
C-W-E Coal Co.. X\> S. Michigan Ave., Chicago 4. 111.
DICE, M. S.. Service Man

Jeffrey Mfg. Co.. 3620 Liberty St., Parkershurg, W. Va.
DICKENS, GEORGE M.. Mine Mgr
United Electric Coal Co's.. Box 87, Ercchurg, III.
DICKIXSOX.

A.

W

••

•

•-

American Mining Congress. Ring Bldg.. X. \\ .. Washington 6, D. C.

DIGXATII, EMIL. Asst. Mine Rescue Supt

1701 If. Cummings, Springfield, 111.

DILLINGHAM. 1IERVIE. Iud'l

Standard Oil Co., 1108 Lindcll, West Frankfort, 111.
DII.I.I IX. II. G.. Sis. Mgr

Hey! A Patterson. Inc.. 55 Water St.. Pittsburgh 12. Pa.
DIXX. T. J
Ohio Oil Co.. West Frankfort, 111
DOBBIN'S. JOHN". Mine Mgr
Old Ben Coal Corp. No. 11. Johnston City, III.
DOCTORMAN, A. P.. Engr

Truax-Tracr Coal Co., Elkville, 111.

DODD, A. F., Gen. Supt
United Slates Coal & Coke Co.. R. E. I). No. 1, Georgetown, 111

Mentioning this publication when writing Advertisers puts friendship into business.
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BOLD, K. N, Slsm

•

-•

••-

Chicago Pneumatic Tool Co, 83/ Ravenswood Ave., Evansville, lnd.
DOMIN'ETTO, THOMAS. Mine Mgl
Superior Coal Co.. Gillespie. 111.
DONAHUE, C. M., Mar. Mng. Dept

••-•
Mine Safely Appliances Co., 2111 X. Braddoek Ave . Pittsburgh 8, Pa.
DON IE. P. L
Little Betty Mining Corp.. Linton, lnd.
DONNELLY, J. J. MIKE

Dayton Rubber Co., -11)25 Forest Park Blvd.. St. Louis 8, Mo.

IK IXOVAX. JOHN P., P. A

Northern Illinois Coal Corp.. 310 South Michigan Ave.. Chicago 4, 111.

DOOI.EV. IAMES E.. Vice Pres

DOOI.EV. RICHARD A.. Pres
DOZIER, JOS.. Chief Elect
DRESS, LANING, Prep. Engr

Dooley Bros.. 1201 S. Washington St.. Peoria. 111.
Dooley Bros.. 1201 S. Washington, Peoria. 111.
Peahody No. 53 Mine, Taylorville. ill.

Binkley Coal Co.. 533 X. Washington, DuQuoin, 111.

DRYSDALE, GEORGE W
Macwhyle Co., 228 South Desplaiues St., Chicago 6. 111.

DU BOIS, M. A
Post-Glover Electric Co., <>609 Kennedy Ave.. Hammond, lnd.
DUCHECK, A. W Globe Coal Co., 1821 Railway Exchange Bldg., St. Louis 1. Mo.
DUNCAN, A. W
Duncan Foundry & Machine Works, Inc., Alton, 111.
DUNCAN, GEORGE SR
Duncan Foundry & Machine Co., Alton, 111.
"DUNCAN, W. M
Duncan Foundry & Machine Co., Alton, 111.
EAD1E, GEORGE B., Supt
Sahara Coal Co., Harrishurg, 111.
I-.AD1E, JOHN. Safely Eng
Sahara Coal Co., Harris.uirg, III.
EAD1E. WALTER, Director

Dept. of Mines & Minerals. Stale of Illinois, spnngiield, 111.

EDGAR, R L

Watt Car & Wheel Co., Bamesville, Ohio

EDWARDS, J. E

Peahody Coal Co.. 21S W. Franklin, Taylorville, 111.

EGA X, HAROLD F., Sis. Engr

.--.

Koppers t oinpany, Wood Preserving Div., Ml S. iVtlCtligan Ave., Chicago, III.
EICHHORN, FRANK I... Secy-Trcas
••
i.uijuoin Iron ^ Supply Co., Inc., DuQuoin, Hi.
EICILMAX. A. S.. Field Engr., lnd. Div

I iraken Roller Bearing Co.. 2534 S. Mic.i.gan Ave., Chicago, 111.

EITELIORG. HARRISON, Pres
.Morgan .Mines, Inc., IV W. .i.Sth St., Indianapolis 8, lnd.
F.I.I.ABY, A. A. "BOB", Sis. Mgr

Arinco Drainage .5: Metal Products, Inc., 631 Princeton Ave.. Springlteld, III.
ELLES, A. C

Precision Chain Co., P. O. Box 11. Terre Haute, lnd.

ELLIS, CHARLES S. JR., Clerk....leabody Coal Co., Mine No. 8, Taylorville, 111.
ELLIS, II. J.. Dist. Sismgr
Franklin County Coal Corp.. 31/ X. llth St.. St. Louis 1, Mo.

ELLIS, HOWARD R.. Sls.iin. & Engr
Cardox Corp., 831 Oakland, Mt. Vernon, 111.

ELLWOOD, E. E., Dist. Sales Mgr

..

Youngslowii Sleel Products Co., 611 Shell Bldg., St. Louis 3, Mo,

ELY, HOWARD L, Mng. Engr
Superior Coal Co., Gillespie. Ill
EMBER, GEORGE II., Asst. Ch. Engr
Peahody Coal Co., 231 S. La Salle St., Chicago 4, III.
EMMOXS. W. STUART. Asst. Vice Pres

EM RICK. J. A

ENDICOTT, W. A

llulhurt Oil & Grease Co., Philadelphia .54, Pa.
Rail to Water Transfer, 762/ Cornell Ave., Chicago, 111.

Fairview Collieries, 1211 E. National Ave., Brazil, lnd.

Establish your identity — mention this publication tlllun dealing with Advertisers.
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ERB, HENRY ().. Coal Preparation Consultant
819 S, Fourth St.. Tcrre Haute, litd.

ERICKSON, I.. E

Goodyear Tire &Rubber Co., Inc.. 421(1 Forest Pari; Blvd., St. Louis. Mo.

EKIXSON. HA RUN'

American Chain X Cable Co., .1515 Charlack, St. Louis 21. Mo.
ESSINGTON, T. (i.. Chief Counsel
Illinois Coal Operators Assn., 2.11 S. La Salle St., Chicago 4. III.

EUBANKS, PRANK. Maim. Engr
Old Ben Coal Corp.. West Frankfort, III.
EVANS, J. A.. Mgr
Old Hen Coal Corp., 81.15 Forsythe Ave., St. Louis 5, Mo.
EVANS, JOHN IC. Salesman....Joy Mfg. Co., 214 W. Lincoln Ave., Harrisburg, III.
EVANS, JOHN II.. Supt

Wasson Coal Co., liarrishurg. 111.

•EVANS. O. M.. Y. P
Midwest-Radiant Corp.. 220 N. Fourth St.. St. Louis 2. Mo.

EVANS. W. II.. Field Engr., (Mining Tools Div.)
Firth Sterling. 4915 Pershing Ave,, St. Louis, Mo.

EXLINE. HAROLD. Engineer

Little John Coal Co., Victoria. III.

FAERBER, G. A.. Dist. Sales Mgr....
American Chain & Cable Co.. 40(1 W. Madison St.. Chicago 6. III.

FALCETTI, OSCAR

Dept. Mines & Minerals. 1809 S. State. Springfield. III.

FAR HER. ROBERT W.. Sales Rep
Mine Safety Appliances Co., 1214 South 20th St.. Tcrre Haute. Ind.
FARRAR, E. O, Chicago Dist. Mgr
American Cyanamid Co, 2(1 N. Wacker Dr.. Chicago 6. III.

EARRLMOND. JACK
EELLMETH. J. W
FERNANDEZ, D. T.. P. A

Peabody Coal Co. No. 58. Taylorville. III.
7 W. Conron, Danville. 111.

Mines Engineering Co., 20 N. Wacker Dr.. Chicago 6. III.
EERRELL. J. I

Crescent Lubricating Co.. 728 hirst National Hank Hldg.. Huntington 1. W. Va.
FIELDS. RAY

E

Evansvillc Electric St Mfg. Co., 600 W. Eichel Ave.. Evansville, Ind
FIELDS, W. G
U. S. Bureau of Mine;. 114 La Salle St.. Peoria 4. III.
FILSTRUP, L. I... V. P
FINN, M. T., Sis. Engr
FIRM IN, W. II

FIRTH, B. IE. Supt
FISHER, PETE. Supt

Armstrong Coal Break Co.. Benton Harbor, Mich.
General Electric Co.. 840 S. Canal St.. Chicago 80, III.
Wyoming Tie «• Timber Co., Metropolis, 111.

I.umaghi Coal Co.. Collinsville. 111.
Mine Rescue Station. Dept. Mines & Minerals. Gillespie, 111.

FISHER, S. M

Superior Coal Co.. Gillespie. III.

FITZGERALD, P. II

Allen & Garcia Co., 204 S. Grand Ave.. East, Springfield. HI.
FLEMING, JAMES R
Mini- Safety Appliances Co., 1012 W. Stoughton St., Urhana. III.

FLETCHER, J. II.. Consulting Engr
FLETCHER, ROBERT

332 S. Michigan Ave.. Chicago 4. 111.

J. H. Fletcher & Co.. 701 West Virginia Building, Huntington 1. W. Va.
El.ETCH ER, WILLIAM
J. H. Fletcher & Co.. 701 West Virginia Building, Huntington 1. W. Va.
FLIPPO, JOHN E., Asst Mgr
Atlas Powder Co.. 135 S. La Salle St.. Chicago 3. 111.

FLOWERS, R. D.. SIsmn

Differential Steel Car Co.. Findlay, Ohio

FLYNN. EDWARD

Union Colliery Co.. New Kathleen Mine. 401 If. Keyes St., DuQuoin, HI.
FOLLY, C. I

Cent. III. Pub. Serv. Co., Mattoon, 111.

Our Advertisers are our friends and fellow members. Consult them frequently.
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COOKS. \V. I)

Armco Drainage X Metal Prod. Co.. 631 Princeton Ave.. Springfield, 111
FORBES, CHARLES J
Frank Prox Co., 1201 S. First St.. Terre Haute. Ind.
FORD. CLEM C
Jeffrey Mfg. Co., 307 X. Michigan Ave., Chicago 1. 111.
FORMAX, J. S

Ml. Olive & Staunton Coal Co., 806 Laclede lias Bldg., St. Louis. Mo.
FORSYT11. JAMES G. Pres
Forsyth Carlerville Coal Co.. 2(1 South Central, Clayton 5, Mo.
FOSTER, C. I!., Asst. to V. P
Truax-Tracr Coal Co., 310 S. Michigan Ave.. Chicago -I. 111.

FOSTER, JOHN R.. Supt
Chicago. Wilmington & Franklin Coal Co., West Frankfort, 111.

FOX. JA.MFS M.. Engr

Freeman Coal Mining Corp.. 312 S. 13th St.. Ilerrin, III.

FRANKLIN, GORDON, Lawyer
FRFI)FRICKS. H. C. Sis. Fngr

Aikman Bldg., Marion. III.
:.

Standard Oil Co.. 910 S. Michigan Ave., Chicago, 111.

FREEMAN, II. D

Peabody Coal Co.. 231 S, La Salle St., Chicago 4. Ill

FRIES, FRANK W., Arbitrator
Illinois Coal Operators Assn. & District 12 U. M. W. A., Gillespie, 111.
*FULFORD. J. II., Vice Pres. in Chge. of Mining Sales.
....
The JelTrev Manufacturing Co.. Coluinhus 10, Ohio

FULKE, FRANK L.. Pres

__._.

„

....

Precision Chain Co., P. O. Box 11. Terre Haute. Intl.

FRFW, JOSEPH, Assl. Mine Mgr

Superior Coal Co., Gillespie. 111.

GALEENER, PERCY, Supt.
Green Valley Mine, Snow Hill Coal Corp.. Terre Haute, Ind.
GALLAGHER. J. F

Hercules Powder Co., 615 S. Second St., Springfield, III.

GALLAND, J. H

American Sleel X- Wire Co., 208 S. La Salle St., Chicago 4. 111.

GAMMETER, E

Paul Weir Company, 20 North Wacker Dr., Chicago 6. 111.

GARWOOD. THOMAS I......

Chicago. Wilmington X Franklin Coal Co., West Frankfort, 111.
'GARCIA. JOHN' A

Allen X Garcia Co., Z.U S. Michigan Ave.. Chicago 4. III.

GATELY, ALBERT

Republic Coal Co., Fullerton X Southport Ave., Chicago 14, III.
GAUEX, C.

F.....

Egyptian Tie X Timber Co., Railway Exchange Bldg., St. Louis, Mo.
GEBHAKT, B. R., Vice Pres
Chicago, Wilmington X Franklin Coal Co., 332 S. Michigan Ave., Chicago 4, III.

GEGEXHELMER. C. M., Dist. Mgr

Marion Power Shovel Co., Marion. Ohio

GEHLSEN. R. G., Sales Mgr

Joy Mfg. Co.. Mines Equip. Div., 4235 Clayton Ave., St. Louis 1(1, Mo.
GEXTER, A. II
Duquesnc Mine Supply Co., Pittsburgh, Pa.

•GEROW. T. C... Vice Pres

.".

Truax-Tracr Coal Co., 310 S. Michigan Ave., Chicago 4, III.
GHARST, C. F., Mgr
C. F. Gharst Supply Co., P. (). Box 62, Terre Haute, Ind.
GIACIIETTO, PETE
Sppcrior Coal Co., Gillespie, III.
GIBSON. D. G. JR.. Asst. Mgr

GILBERT, A. G., Sales

Crystal Fluorspar Co., Elizabethtown, 111.

Hcyl X Patterson. Inc.. 55 Water St., Pittsburgh 21. Pa.

GILES. W.M. S

Giles Armature X Electric Works. Marion. III.

GILGLS, W. I... Pur. Agent

Superior Coal Co.. 1417 Daily News Bldg., Chicago 6, 111.
GILL, WALTER C Coal Producers Assn. of III.. 129 Fdgehill Court, Peoria, III.
GILLESPIE, EDWARD....Pcabody Coal Co.. 512 X. Cottage Ave., Tavlorville, 111.
GINDER, W.M. II. 11. JR
Coal Age, 330 W. 42nd St.. New York, X. Y.
Play ball with the Advertisers who l>lay ball with us.
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Coal Age, .Gil W. 42ml St., New York 18, X. V.

GLATTE, E. I

Gates Rubber Co., 220 S. Fourth St., Springfield, 111.

GLAZEBROOK, J. U., Supl
Carter Processing Plant, Pcabody Coal Co., Kim-aid, 111.
GODBY, J. K

American Brake Shoe & Foundry Co., P. 0. Box 942, Huntington, W. Va.
GOLDMAN. WILLIAM
Pcalwdy Coal Co., Taylorville, 111.
GOOCH, GEORGE E
Equitable Powder Co., 807 W. Elm, Taylorville, III.

GOODWIN, C, I... Mine Supt
Sahara Coal Co., Harrisburg, 111.
GORDON, G. I! Sherwood Moore Iron Works, P. O. Box 1690, Birmingham, Ala.
GOSSARD, A. G., Gen. Supi

Union Colliery Co.. P. O. Box 177. DuQuoin, 111.

•GRADY, EDWARD I... President

E. L. Grady Coals. Inc., 207 X. Michigan Ave.. Chicago 1, 111.
Socony-Vacmmi Oil Co., Inc.. P. 0. Box 746, Trenton, Mich.
Freeman Coal Mining Co., P. O. Box 72, Marion, III.

GRAHAM, DON
GRAHAM. K. W

•GREEN, ARTHUR C
Goodman MIg, Co.. 4834 S. Ilalsted St., Chicago 9, 111.
GREEN, ERNEST E., Asst. t" V. P
Old Ben Coal Corp., West Frankfort, III.
GREEN, HOWARD, Engineer
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, HI.

•GREEN, J. G

Hooper Green Co., 407 S. Dearborn St., Chicago 5, 111.

GREENAN, T. J., Gen. Supt

Panther Creek Mines. Inc., 1116 Ridgley Bldg.. Springfield, III.
GREENE, D. W.. Master Mech
Superior Coal Co., Gillespie, III.
GREZLAK, ED, Supt Benton Mine Rescue Station, 8111 W. Webster, Benton. 111.
GRIESEDIECK, HENRY, Gen. Mgr
American Pulverizer Co., 1249 Macklind Ave., St. Louis 10, Mo.

GRIEVE, J. A., Industl. Serv. Rep

Standard Oil Co.. 11 S. 51st St., Belleville, 111.

GRIFFEN, JOHN, Sales Engr
The McNally-Pittsburg Mfg. Corp.. 1017 Bessemer Bldg., Pittsburgh 22, Pa.
GRIGGS. E. C. Sales Dcpt

The McNally-Pittsburg Mfg. Corp.. 207 X. Michigan Ave.. Chicago 1, 111.
GRIFFITH, R. M., Supt
Pcabody Coal Co., Mine No. 47, I larco, 111.
GRIMES, J. R„ Asst. Fuel Traffic Mgr

C. B. & Q. R. R. Co., Chicago, 111.

GRIMM. MELVIX R., Salcsman....W. M. Hales Co.. 206 Fairground, Hillsboro, 111.
GRISWOLD, W. M
Standard Oil Co., 820 Division St., Evansvillc, Ind.
GROAT, E. T
Kelso-Burnett Electric Co.. 222 W. Jackson Blvd., Chicago 6, 111.
GRONE, S. F
Consolidated Coal Co., Staunton, 111.
GROSS, J. \V
Mechanization. Inc., Ill VY. Jackson Blvd., Chicago 4, 111.

GULLEY, GLEN
GULLEY, ORION
HABERLEN, C. F

Armstrong Coal Break Co., P. O. Box 402, Vincennes, Ind.
Diamond Supply Co.. Inc.. Box 86, Evansville. Ind.
Bicknell, Ind.

11 AKi, DONALD I)

Old Ben Coal Corp., 8135 Forsythe Ave., St. Louis 5, Mo.

11A1GII, II. W
Chicago Tube X Iron Co.. 2531 W. 48th St., Chicago 32, 111.
•HALBERSLEBEN, PAUL, G. S
Sahara Coal Co., Harrisburg, 111.
HALES, HERBERT F
HALES. W. M., Pres

W. M. Hales Co., 605 W. 116th St.. Chicago >H. 111.
W. 11. Hales Co., 605 W. 116th St., Chicago 28, 111.

HALL, GEORGE, State Mine Inspector
1809 S. Lincoln Ave., Springfield, 111.
HALL, HECTOR
Bell X- Zoller Coal X Mug. Co.. Zeigler, 111.
HALLENBECK, C. F., V. P
Southwest Supply Co., B-21 Railway Exchange Bldg., St. Louis 1, Mo.
HANEY, DON. Night Boss
Peabodv Coal Co.. Mine No. 9, Taylorville, 111.
11 ANNA, C. W Gould Storage Battery Co., 175 W. Jackson Blvd., Chicago 4, 111.
Our Advertisers are selected leaders in their respective lines.
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HANNAFORD, FOSTER, Coal Officer

••

•••••

Commonwealth Edison Co., Rm. 76<>M, 72 \V. Adams St., Chicago, 111.

HANSELMAN, J. A
General Tire & Rubber Co.. 230 E. Monroe St.. Springfield, III.
HANSON", WM. JR., Chief Engr
E. F. Marsh Engineering Co., 4324 \V. Clayton Ave., St. Louis 10, Mo.
HARDY, JOHN \Y., Supt

Peabody Mine No. 9, 1220 \Y. Main St., Taylorville, 111.

HARDY, WM

Peabody Coal Co., Taylorville, 111.

HARMON, R. G.. Dist. Mgr., Indus'] Div

Steel & Tube Div., Timken Roller Bearing Co., 444 American Life Bldg.
Birmingham, Ala.
IIARR KI.L, C. L., \". P

Sterling Steel Casting Co., P. O. Box 66, East St. Louis, III.
HARRIMAN, G. W
♦HARRINGTON,

Valier Coal Co., Valier. 111.

GEO. I!.. Pres

Chicago, Wilmington, Franklin Coal Co., 332 S. Michigan Ave., Chicago 4, III.
ALLYN,
500 W. Union, Wheaton, 111.

♦HARRIS,

HARRIS, JOE
♦HARRIS.

Blue Bird Coal Co., Harrishurg, 111.
Russell Fork Coal Co., Inc.. P. O. Box 173. Praise, Ky.

JOSEPH

HARRIS, THOMAS J.. Disl. Mgr
-.
Ohio Brass Co., 231 S. La Salle St., Chicago 4. III.

HARRISON, BRAD
Brad Harrison Co., 807 South Boulevard, Oak Park, 111.
HARRISON, JOHN ALBERT, Asst. Geologist
Illinois Geological Survey, Urhana, 111.

HARTWELL, LEN, Supt
HARVEY, HADLEY
HASKELL, J. B
HATI.EY. BEN

West Va. Steel & M fg. Co., Huntington 6, West Va.
Austin Powder Co., 7002 Warwick Road, Indianapolis 20, Ind.

1IALVK. RALF
HAWKINS. R. \Y.. Pres
♦HAYDEN,

Pyramid Coal Co., Pinckneyville, 111.
Ohio Brass Co., 1414 S. E. hirst St., Evansville, Ind.

Nokomis Coal Co.. Nokomis, 111.
Hawkins & Co.. 122 So. Michigan Ave., Chicago 3, III.

CAEL T., Gen Mgr
Sahara Coal Co, 59 E. Van Buren St., Chicago 5, 111.

HAYWARD, T. Z
Jos. T. Ryerson & Son, Inc., 2558 W. 16th St., Chicago 80, 111.
Socony-Vacuum Oil Co., 308 N. Main St., Pinckneyville, III.

HAZEN, L. G
HEATH, R. R

Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, III.

HEATHERLY, C. D., Stripping Mgr

Truax-Tracr Coal Co., Elkville, 111.

HEGGE. JOHN O., Industrial Service Repr

Standard Oil Co. of Indiana, 414 Hamilton St.. Peoria, 111.
HELFINSTINE, R. J

.,

100 Natural Resources Bldg., 111. Geological Survey, Urhana, III.

HELWIG, W. O

Helwig Co., 2544 N. 30th St.. Milwaukee 10, Wis.

HENDERSON, J. R., Chairman

Illinois Coal Producers Advisory Assn., 105 W. Monroe St., Chicago 3, 111.
HENDERSON. PHILUS C, Supt

Truax-Tracr Coal Co., Kayford, W. Va.

HENDERSON, R. E.. Gen. Supt
Binkley Coal Co., Box 278, Bickncll, Ind.
HENNESSEY, WM. R
Cardox Corp., 307 N. W. Fifth St., Evansville. Ind.
HENSGEN. J. F
U. S. Rubber Co., 305 S. Broadway, St. Louis 2, Mo.
HEPBURN, R. J., P. A

HERBERT, C. F

United Electric Coal Co., 307 N. Michigan Ave., Chicago 1, III.
Bituminous Casualty Co., Cleaveland Bldg., Rock Island, 111.

Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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HERMAN, EDWARD, Electa
Superior Coal Co., P. 0. Box 490. Benld. 111.
HERMAN, JOHX
Superior Coal Co., Gillespie. 111.
HERRIN, H. C
Old Ben Coal Corp.. 11 OS E. Elm St., West Frankfort. III.
HERT, A. K
Snow Hill Coal Corp.. Merchants Nat'] Bank BUg","Terre'HwrteTTnd"
HICKS. H. N., Eng

Truax-Traer Coal Co.. Signal Point. Kingston i)r.. East St, l.ouis. III.
HIGGIXS. GEORGE J.. Supt
Union Colliery Coal Co.. Elkville. III.

HIGGINS, T. C. Coal Mine Inspector

2.105 S. Pasfield, Springfield, III.

Mil.I.. HUGH
Superior Coal Co., Gillespie, 111.
HIMEBAUGH, GRANT S„ Sales Engr
Rayhestos-Manliattan. Inc.. Manhattan Rubber Division. 445 Lake Shore Drive.
Chicago 11. III.

•HITT, JOS. E
Walter Bledsoe &Co., Arcade Bldg.. St. Louis. Mo.
HOEHN, J. E.. Slsinn Illinois Ponder Mfg. Co. 7.10 Pierce Bldg.. St. Louis 2, Mo.
HOEHN, R. A
Superior Coal Co.. Gillespie, III.
HOEHN, ROY ().. Mug, Engr
Superior Coal Co.. Gillespie, III.
HOFFMAN. D. M.. Purch. Agent

Allen & Garcia Co., 332 S. Michigan Ave.. Chicago 4, ill.
HOHN, II. L.. Storekeeper
Lumaghi Coal Co.. Collinsville. 111.
MOLLIS. R. FRANK. Gen. Supt
Alton Box Board Co.. Box 276. Alton. 111.
HOLMES. ALBERT W.. Engr

Link-Bell Co.. 8147 Champlain Ave., Chicago 19, ill.

HOLMES. JOHN K.. President

Robert Holmes X- Bros.. Inc. 52(1 Junction Ave.. Danville,
HOLMES. R. G
Whitney Chain «: Mfg. Co.. 21 X. Loomis Ave,. Chicago.
HOPGOOD, TED
Atlas Powder Co.. Chester.
HOPPER. WALTER L. Asst. Supt
Little Sister Coal Corp.. St. David.

HOUCHARD, VIC
MOUSE. GENE. Slsinn

Ili.
111.
III.
III.

Superior Coal Co.. Gillespie. III.
John Fahick Tractor Co.. Box 296, Marion, 111.

HOUTS. ROBERT S., Western Mgr
Mechanization Magazine. Km. 161)6. Board of Trade Bldg.. Chicago 4. 111.
HOWARD. HUBERT F... Chmn. of the Bd
Pyramid Coal Corp.. 230 X. Michigan Ave.. Chicago, III.
HOWE, A. F

Centrifugal 8- Mech. Indusr.ics, Inc., 146 President St.. St. Louis 18. Mo.

HUBBART, CURTIS (J

Superior Coal Co.. Gillespie, 111.

HERBERT, P. I
National Mine Service Co.. 132 E. (enter St.. Madisonvillc. Kv.
•.
HUBR1G, GEO. E.. Sis. Mgr
U. S. Rubber Co.. 352 Merchandise Mart. Chicago. 111.
HUEY. JOHN J., Elect. Engr

The United Electric Coal Co's., 307 N. Michigan Ave., Chicago 1, III.
\W\;V, FRED A
Truax-Traer Coal Co.. Elkville. 111.
HUGHES. J. J
Thomas A. Edison, Inc.. Edison Storage Battery Div., 1902 Continental Bldg
St. Louis. Mo.

HUGILL, E. P., Field Engr

Gates Rubber Co., P. 0. Box 499. Ml. Vernon. 111.

HUGUS, C. E. JR.. Supervisor Mug. Applications
Reliance Electric & Engr. Co., 1088 Ivanhoe Rd.. Cleveland 10, Ohio

HULL, F. IE, Chief Elect

Superior Coal Co., 500 E. Spruce, Gillespie, III.

HUM.MEET, AUGUST J„ V. P. & Gen. Mgr
Breese-Treiitou Mining Co., Breese. 111.

Establish your identity — mention this publication what dialing until Advertisers.
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HUTCHINSON, GEORGE G IR.. Mfrs. Repr
-• ...............
1304 Kcenan Bldg., Pittsburgh 11. Pa.

HUTSON, CURTIS E, State Mine Inspector
Box 6. Sesser. II'.
HYETT, LOWELL B C. W. & F. Coal Co., 332 S. Michigan Ave.. Chicago 4. Ill
HVLAND, C, Dept Mgr
Goodman Mfg. Co, 4834 S. Ilalsted St.. Chicago, III.
IMMER, W. L., Wire & Cable Spec
General Electric Co, 3928 Lindell Blvd.. St. Louis 8. Mo

JACKMAN, H. W

III. State Geological Survey, Urbana, III.

JACKSON. CHESTER II. President
:
Southwestern III. Coal Corp., 1514 Merchants Bank Bldg., Indianapolis 4. Ind.
JACKSON, JOHN C, Repr

Mine Safety Appliances Co., 2417 S. State St., Springfield, III.

JACKSON. R. L\. Mgr. Mining Die

Robins Conveyors Div., Hcwitt-Rohins, Inc., 270 Passaic Ave, Passaic, N. .1.
JAM ES, 1). A.. Elec. Engr

Insulation & Wires, Inc., 3435 Chouteau Ave.. St. Louis 3, Mo.
JAMISON, A. R.. V. P

Standard Supply Co.. 1549 S. Michigan Ave.. Chicago 5. 111.

J ANON. GEORGE S., Sales Mgr
Nelson L. Davis Co.. .443 S. Dearborn St.. t hicago 4. 111.

JAVNK. JAMES IVOR, Fulton Co. Mine Inspector

Box 195. Cuba, III.

JEDLICKA, ARTHUR I... Div. Clerk

Peabody Coal Co., 1012 W. Vine St, Taylorville, 111.

tJEFFERIS. J. A

!

Piedmont. Mo.

"JENKINS. G. S., V. P

Consolidated Coal Co. of St. Louis. Railway Exchange Bldg.. St. Louis. Mo.
"JENKINS. S. T
Goodman Mfg. Co., Ill Sixth Ave.. N. W.. St. Petersburg, Fla.
tJENKINS. W. J.. Pres

..

Consolidated Coal Co. of St. Louis. Railway Exchange Bldg., St. Louis. Mo.
♦JENKINS, WM. J.. II
Consolidated Coal Co., District Office, Johnston City. Ill
JOHNSON, ELMER

John A. Roebling's Sons Co., Box 482, Davenport. Iowa

JOHNSON, E. II., Sis. Mgr., Mng. Div

Kennainetal, Inc.. Latrohe. Pa.

JOHNSON, HARRISON IF. Sales Engr

Beck & Corhitt Co., 1230 N. M: in St.. St. Lotus. Mo.
IOHNSON. HENRY A.. Sales

U. S. Rubber Co., Merchandise Mart. Rm. .452. Chicago. III.
JOHNSON. IOE. Supt
St. Louis & O'Fallon Coal Co.. 416 Portland Ave.. Belleville, 111.

JOHNSON. L. II.. Supt
Peabody Coal Co., Mine No. 43. Harrisburg. 111.
JOHNSON. WALTER J.. Pres

Sheridan-Wyoming Coal Co., Inc.. Sheridan. Wyo.
JOHNSON. WM. J.. Asst. Director

Department of Mines & Minerals. Rm. 219 State House. Springfield, Ml.
♦JOHNSTON.

W. A.. Pres

Illinois Central System, 135 E. Eleventh PI.. Chicago 5. III.
JONES, D. W.. Supt
Dering Coal Co.. Eldorado, III.
.IONICS, EVERETT, Lubrication Engr
Standard Oil Co., Decatur Div., 101 W. Cerro Gordo St., Decatur. 111.

JONES, ISHAM, Mine Mgr
tJONES. JOHN E

JONES. JOHN E. JR
JUNES. L. I

.IONICS. RAY

Old Ben Coal Corp. No. 11. R. R. 1. Marion. 111.
Old Ben Coal Cup.. West Frankfort. 111.

National Mine Service Co.. Berkley. West Virginia
Hoe Supply Co., 118 N. McCaun St.. Benton. Ill

Robt. Holmes & Brcs., 510 Junction Ave., Danville. 111.
Buyer weds Seller in llie back of Ibis book.
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JONES, ROBERT M
Euclid Chicago Co., Km. 1404. 201 X. Wells St.. Chicago 6, III.
♦JONES,

WALTER M
Joy Manufacturing Co., Ceniralia. 111.
JOY, DEWEY E
Cutter Bit Service Co., Christopher, 111.
JOY, JOS. K
Comanche & Iroquois Roads, Brooksidc harms, Pittsburgh 16, Pa.
JOY, WILBUR R

Cutter liil Service Co.. Sesser, 111.

JOYCE, PETER, Asst. Commissioner
Illinois Coal Operators Assn., 722 X. Grand Ave, W.. Springfield, 111.
JUDD, FRAN K A.. (\ >al Editor
Chicago Journal of Commerce, 12 hi. (hand Ave.. Chicago 00. Ill

JURGENS, E. E., Mech. Engr
Roht. Holmes X- Bros., 51(1 Junction Ave.. Danville, 111.

JUXEI.L. ANDREW

Truax-Tracr Coal Co.. St. David, 111.

JUSTICE, CLYDE 1-1.. Prcs

DuQuoin Iron & Supply Co.. Inc.. DuQuoin, 111.

KACIIIK. D. W

Paul Weir Co.. 20 X. Wackcr Dr.. Chicago 6, III.

KADLIC, JOHN I'

John A. Rocbling's Sons Co., 2329 Annalee Ave, Brentwood 17, Mo.
KAGA, R. I
Bixby-Zimmcr Engineering Co.. Lock Box 147. Areola, 111.
KA LIES, \\ . I)., Supt
The L. E. Meters Co.. Box 54. Springfield, HI.
KAMIXSKI. ANDREW S. JR
Hamilton Rubber Mfg. Corp.. 1238-40 W. Washington Blvd.. Chicago 7, 111.
JKARLOVSKY, EDWARD P
2637 S. 58th Ct.. Cicero. 111.

KEARNEY, J. P.. Dist. Sis. Mgr

The Upson-Walton Co., 3525 W. (hand Ave. Chicago 51, ill

♦KEELER, E. R., Chmn. of the Bd

Franklin County Coal Corp., 135 S. LaSalle St., Chicago 3, III.

KEEXAX. A. F
U. S. Rubber Co.. Merchandise Mart, Chicago 54, 111.
KELCE. MERE C. Gen. Supt
Sinclair Coal Co.. 3615 Olive St.. Suite 510, St. Louis 8. Mo.
KKLI.ERSMAX. G. C

Socony-Vacuum Oil Co.. 4140 Lindcll Blvd., St. Louis. Mo.

KELLY. E. F. JR

Central 111. Pub, Scrv. Co., Springfield. 111.
Peabody Coal Co.. Mine No. 59. Springfield, 111.
Kennedy-Cochran Co.. P. O. Box 278, Bellwood, III.

KELLY, JOHN D., Supt
KENNEDY, D. IX. Pies
KEXXEDY. E. A.. Pres

Kennedy-Webster Electric Co.. 300 W. Adams St.. Chicago (.. ill
KEX X EI IY, H. M.. Chairman

Kennedy-Webster Electric Co., 235 W. Hillsdale. Inglcwood. Calif.

KENSLER, W'M. T

American Optical Co., 507 Hullman Blvd.. Evansvillc, End.

KENTFIELD, R. II

Superior Coal Co., 413 W. Chestnut St.. Gillespie. 111.

"KERAR. RUDOLPH

Department of Mines & Minerals. 2240 S. 12th St.. Springfield. 111.
KESSLER, WALTER W.. Coal Mine Inspector
U. S. Bureau of Mines. 206A West Main. Staunton, 111.

KIESEL, G. F

KIMBALL, P. G

G. F. Kiesel Ice & Fuel Co.. 114 S. Tenth St.. St. Louis 2. Mo.

John Flocker Co.. P. O. Box 416, Becklev, West Va.

KIRK. NATHANIEL, Safely Engr
Union Colliery Co.. 31 X. Leonard St., DuOuoin. 111.

KISS. LAWREXCE. Gen. Supt

Superior Coal Co.'. Gillespie. III.

KLEIN ARMATURE WORKS
Centralia, 111.
♦KNOIZEN, A. S
Joy Mfg. Co.. Oliver BIdg., Pittsburgh, Pa.
KOCIHXSKI, JOSEPH, Mine Foreman
Superior Coal Co., Bcnld, 111.
KOCUREK, PAUI
Peabody Coal Co., Taylorville, 111.
I'ahte is apparent in the merchandise of our worthy Advertisers.
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KOEXIG, EDWARD RALPH

L". S. Rubber Co., 305 S. Broadway, Si. Louis 2, Mo.
KOEXIG, ROBERT P., Pres

Aryshire Collieries Corp.. 105 S. Meridian St., Indianapolis 4. Ind.
KOLB. FRED, Dist Mgr Jeffrey Mfg. Co.. 307 X. Michigan Ave.. Chicago 1. 111.
*KOLBE, FRANK I\, Pres
:
The United Electric Coal Co's.. 307 X. Michigan Ave.. Chicago 1. 111.
KOLISEK, FRANK
U. S. Bureau of Mines. 208 Joplin St.. Benton. 111.
KOONTZ. F. C

.-..—.

American Car & Foundry Co., P. O. Box 547, Huntington, \\. \ a.
KOPUSTER, JOHN
Liviiigston-Mt. Olive Coal Co, Livingston. 111.
KOSAXKE, ROBERT M.. Asst. Geol

Illinois State Geological Survey. Urhana, 111.
KOSTBADE, C. J.. Pres
Berry Bearing Co., 2635 S. Michigan Ave . Chicago 16. 111.

KOSTBADE, GEORGE, Mgr
...
Bearing Service Co., 9 X. W. h'irst St. Evansvillc, Ind.
KOSTBAI)E, IIOWARD W

Power Transmission Equip. Co., 1249 W. Fulton St., Chicago. III.
KOTZMAN, JOHN, Face Boss
Mount Olive & Staunton Coal Co.. 907 E. Leonard. Staunton, 111.

KOVALESKI, NICK, Chief Electn
Old Ben Coal Corp., 410 E. Seventh St.. Johnston City. 111.

KREIDLER, F. L., Sales Engr

...

....

Robert Holmes X; Bros., 510 Junction Ave., Danville. 111.

KUHLMAX. C. W.. Mgr

.'.

Lubricating Oil Dcpt., Shell Oil Co., 1221 Locust St.. St. Louis. Mo.

KUHLS, WALTER II., Coal Trf. Mgr

C. M. St. P. & P. R. R., 516 W. Jackson Blvd., Chicago 6, 111.
KUSCI1. WM.. Auditor
Peahody Coal Co., Taylorvillc, 111.

LAND, GFORGF W.. Dir. of Research
West Kentucky Coal Co., 444 S. Main, Madisonville, Ky.
LAX I). IOI1X. Asst. Comm

Illinois Coal Operators Assn., 1203 E. St. Louis St., West Frankfort, 111.
LANGTRY, R. W

Commercial Testing & Engineering Co., 307 X. Michigan Ave., Chicago 1, 111.
LANGTRY, W. D.. Pres

Commercial Testing & Engineering Co., 507 X. Michigan Ave., Chicago 1. 111.
I.ARSOX, E. I

Peahody Coal Co., 231 S. La Salle St., Chicago 4, 111.

I.AT1 MER, T. II., Engr

United Electric Coal Co's., 307 X. Michigan Ave., Chicago 1. III.
LAZZELL, R. GLEXX. Asst. to V. P
Island Creek Coal Co., Guaranty Bank & Trust Bldg., Huntington, W. Va.
•LEAC11. B. K.. 1'res

Egyptian Tie & Timber Co., 1803 Railway Exchange Bldg.. St. Louis, Mo.
LEACH. R. A

The Bowdil Co.. P. O. Box 97. West Frankfort. 111.

LEE, ARTHUR !•'., Chief Engr
LEE, CAR1

Pyramid Coal Co.. Piuckneyville, 111.

Peahody Coal Co., 231 S. La Salle St.. Chicago 4, III.

LEHMAN, LEWIS II., Sales Mgr
Productive Equipment Corp., 2926 W. Lake St., Chicago 12, 111.
LEIGHTON, M. M
State Geological Survey, Urbana, 111.
LEXTZ, J EROM E V.. Serv. Engr
McXally-Pittsburg Mfg. Corp., 115 X. Fruitridge, Terre Haute, Ind.
LESEXEY. R. M.. Maintenance Engr

Truax-Traer Coal Co.. Fiatt. 111.
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LEWIS, CHARLES R.. Lubrication Engr

Standard Oil Co.. (Ind.),23 Pine, La Grange Park, ill".

LEWIS. HOWARD, Gen. Supt
Old Hen Coal Corp., 509 W. Sixth St, Benton, 111.

LEY HE, CART. W. II Eagle Boat Store Co., 804 N'. Commercial, St. Louis 2, Mo.
LIBERA, RAYMOND
R. Lii,l)ra Company. Livingston, III.
LINDSAY, GEORGE
801 S. English. Springfield, 111.
LINDSAY, GEORGE C
Mechanization, Munsey Building, Washington 4, 1). C.
LINDSAY. ROBERT L

Peabody Coal Co., Mine No. 43. 19 S. Jackson St""Harrisburg, 111.

LINDSAY. VV. I.

Socony-Vacuum Oil Co., Benton. 111.
Atlas Powder Co., 1606 Field Bldg.. Chicago 3. 111.

LIXEBARGER, ROY O
LITHGOW. C. II

Jos. T. Ryerson &Son, Inc., 16th & Rockwell Sts., Chicago 80, ill.
LITTLEEAIR, JOE. Mine Mgr

Old Ben Coal Corp., R. R. I, Johnston Cit'v,JH.
Ohio Oil Co., Robinson, 111.

LODGE. ALLEN D
LOEWENHERZ, E., Pres

K. W. Battery Co., 3705 N. Lincoln Ave., Chicago 13, ilk

LOEWENHERZ, WALTER
K. W. Battery Co., 3705 N. Lincoln Ave., Chicago 13, 111.

LOFQUIST. RALPH J Roberts & Schaefer Co.. 130 X. Wells St., Chicago 6. 111.
LOGAN, C. I'.. Div. Industrial Engr
Central III. Pub. Scrv. Co., Marion. 111.
LOHR, C. P.. Repr....

Reliance Electric & Engineering Co., 5579 Pershing Ave., St. Louis 12, Mo.
LONG. GENE
Truax-Traer Coal Co., Fiatt, 111.
LONG. WILLIAM M.. Assist. Vice Pres
Illinois Terminal R. R., 710 X. 12th Blvd., St. Louis 8. Mo.
LORD. M ERRITT M., Slsmn

Wedge Wire Corp., 5602 Clark Ave., Cleveland 2, Ohio
LOTT. GEO. M.

Mining Machinery Sales Corp., 5331 Cornell Ave., Chicago 15, 111.
COVERING. W. R

Wcstinghouse Elect. Corp., Mining Section 10-L, East Pittsburgh, Pa.
LOWE. ROBERT W„ Mining Engineer

Box 133, Rochester. Ml.

LOY. JOHN. Shop Supt
Mosebach Electric Supply Co., 1115 Arlington Ave, Pittsburgh 3, Pa.

LUB1N, A
Central Iron & Metal Co.. Box 34, Springfield. 111.
JLUCAS, WALTER S
505 N. Van Burnt St., West Frankfort, III.
LUMAGH1. L. E. JR., Pres
l.umaghi Coal Co., 408 Pine St., St. Louis 2, Mo.
LYDICK, C. C, Managing Dir
Coal Trade Assn. of Indiana, 632 Cherry St., Terre Haute, [ltd.
LYNCH. S. I"., Gen. Mgr
III. Central System, 135 E. 11th PI., Chicago 5, 111.
LYNN, C. M.. Engr
Old Ben Coal Corp., 505 Lawrence, Benton, 111.
LYONS, JOHN, Safety Engr

Bell & Zoller Coal & Mng. Co., 117 Wilcox Ave.. Zeigler, III.

macaliste:r, j. n

._.

Simplex Wire & Cable Co., 564 W. Monroe St., Chicago 6, 111.
MACDONALD, J. W„ Chief Engr
Old Ben Coal Corp., Christopher. 111.

MAC DONALD, JOHN

Superior Coal Co., Gillespie, 111.

MACK, GORDON. Dist. Mgr
MACMURDO, GEORGE C

Coal Age. 520 X. Michigan Ave.. Chicago 11, 111.

Peabody Coal Co.. 5W/2 W. Second, Taylorville, 111
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MAC QUERN, G. E., Service Engr
Macwhyle Company, 1129 Ravenswood Drive, Evansville 13, 1ml.
MACVEAN, GORDON

National Mine Service Co.. 907 Commonwealth Bldg., Pittsburgh S, Pa.
5IA CW11YT E CO

Kenosha, Wis.

MAHOOD. G. PUII-l-IPS-.-Bethlehem Steel Co., Rail Sales Div., Bethlehem. Pa.
MAI.I.AHURN, ED., State Mine Inspector, Dist. No. 19.
1200 Davis St., Johnston City, 111.

MALONE, ALBERT, Mine Mgr
Carmac Coal Co., R. R. No. 1, Carrier Mills, 111.
Joy Mfg. Co., Oliver Bldg., Pittsburgh, Pa.

MANC1IA, RAYMOND

MARCOI.INA, JOHN

Mount Olive & Staunton Coal Co.. Staunton, 111.

MARSH, JAMES B.. Sales

-

B. F. Goodrich Company, 5051 Southwest Ave., St. Louis 10, Mo.
MARTIN. FRED S.. JR.. V. Pres. & Gen. Mgr

Diamond Supply Co., 616 N. W. Second St., Evansville, Intl.
MARTIN. JAMES, Mine Mgr
Truax-Traer Coal Co., 26 Laurel Ave.. DuQuoin, 111.

MASELTER, J. E

General Electric Co., Hit) Delmar Blvd.. St. Louis, Mo.

MATTHEWS, M. A

Templeton-Matthews Corp., 905 Sycamore Bldg., Terre Haute, Intl.
MAXSON, ROBERT
U. S. Rubber Co., 305 S. Broadway, St. Louis 2, Mo.
MAXWELL, E. I
Fairview Collieries, Fairview, 111.
MAYOR, E. S
Binkley Coal Co., DuQuoin, 111.
McALPIN, MARK I... V. P
McLaren Equipment Co.. Marion, 111.

fMcAULIFFE, EUGENE
5610 Farnam St., Omaha 3, Nebr.
McBRIDE, P. A., Pres
Pittsburgh Kniie & Forge Co., 1421 Reedsdale St., Pittsburgh 12, Pa.
McCABE, LOUIS C, Chief
Office of Air & Stream Pollution Prevention Research, U. S, Dept. of the Interior,
Bureau of Mines, Washington 25, D. C.

McCALL, C. O.. Industrial Division
B. !•'. Goodrich Co., 333 W. Lake St., Chicago 6, III.

McCANN, KEITH

Peabody Coal Co., 801E. Thompson, Taylorville, 111.

McCLELLAND, B. E., Special Mug. Rep

Belting Sales Dept., The Gootlvear Tire & Rubber Co., Inc.. 4210 Forest Park Blvd.
St. Louis 8, Mo.

McCLOSKEY, J. R„ Repr
Hercules Powder Co., 708 Donnelly St., Columbia, Mo.

McCLOUD, DON B., Pres

Airmite-Midwest, Inc.. DuQuoin, 111.

McCLCSKKY. RAY
McCOLLL'M, II. C, Consulting Mng. Engr

Freebnrn Coal Co.. Johnston City. 111.
6735 Oglesby Ave.. Chicago. 111.

McCOLl.UM. SA M. Kales Engr

Bradley Supply Co., 405 X. Fourth St., Springfield, 111.

McCORMICK, E. F., Supt

Hallidayboro Coal Co., 701 S. Madison. DuQuoin, 111.

McCOY, J. M., Mbring Engr
Truax-Traer Coal Co., 405 Fifth Ave., Huntington, West Va.

McCULLOCH, WM. C

Roberts & Schaefer Co.. 130 X. Wells St., Chicago 6, 111.

McCULLOUGH, E. W
American Car &• Foundry Co.. 3095 S. Seventh St.. Terre Haute. Iml.
McCUTCHEON, R. B., Supt
Egyptian Powder Co.. 612 E. Everett St.. Marion, 111.

McDIVITT, J. W

Fairview Collieries, 430 Big Four Bldg.. Indianapolis. Ind.
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Mcdonald, h. f„ Prcs
Bell &• Zollcr Coal Co., 307 X. Michigan Ave., Chicago 1, 111.

McDOWELL. W. J
Nail City Bronze Co., 7005 Crandon Ave.. Chicago 90, 111.
McELHATTAX, I). F., Saf. Engr
Peabody Coal Co., Marion, III.
McELIIATTAX. JOHN P., Acctg. Dept
Peabody Coal Co., Marion, 111.
McELWEE, R. M„ Sales Engr
McEVOY, F. E„ ]', A

General Electric Co., 112 X. Fourth St., St. Louis 2, Mo!

Hell &Zollcr Coal &Mug. Co., 307 X. Michigan Ave.,! Chicago 1, 111.
LMcFADDEN, (IEO. C. Pies Cannae Coal Co., 20 X. Wackcr Dr., Chicago 6, III.
McFADDEX, NAT, Div. Engr
Peabody Coal Co., Tavlorville, III.
McGRAW. W. C

!

"

Westinghouse Elec &Mfg. Co.. 411 X. ScventhSt., St. Louis, Mo.

McKAIG, C. E.. Mgr., Wire Rope Sales
Gilmore Wire Rope Div.. Jones & Laughlin Steel Corp.. 135 S. La Salle St.
Chicago 3. III.

McKEE, MELBOURNE A., Chemist
Northern Illinois Coal Corp., Wilmington. 111.

McKEE. ROBERT
McLAREX, A. 15
McLAREX, W. S

Superior Coal Co., Gillespie, 111.
McLaren Fuel Co.. Marion, 111.
McLaren Coal Co., Marion, 111.

Mclaughlin, frank

U. S. Rubber Co., 440 W. Washington St., Chicago 6, Til!
•McMASTER, D. II
Macwcir Coal Corp., 20 N. Wackcr Dr., Chicago 6. 111.
McMILLAN, JOHN n„ Mine Inspector
South Standard, III.

McMURRER. P. D
! [
American Mining Congress, Ring Bkig. N. W„ Washington 6, D. C.
McXAIL. W. M

Bell &Zoller Coal & Mug. Co., Zeigler, 111.

McPHAIL. ROBERT

Peabody Coal Co., Mine Xo. 59, 611 S. Sixth St.. Springfield, III.

McPHERSOX. II. S

_

United States Rubber Co.. 1230 Sixth Ave.. New York, X. Y.
McSHAXE. PI I FLAX. Consulting Mug. Engr

Westinghouse Electric Corp.. 700 Braddock Ave.. East Pittsburgh, Pa.
MEAGHER. GEORGE
C. W. & F. Coal Co.. West Frankfort, 111.
MEALS, C. D
Bethlehem Steel Co., Williamsport, Pa.
MEDILL. ROBERT M.. Vice Prcs
John A. Becker Co., 520 S. Sixth St.. Springfield, 111.

MEDILL. W. I

Cantrall Coal Co., Box 132, Springfield, 111.

MEISSXFJR. JOHN F

John F. Meissncr Engineers, Inc., 308 W. Washington St., Chicago 6, 111.
MELTON, B. P.. Assist. Ch. Engr

Fairview Collieries Corp., 430 Big Four Bldg.. Indianapolis, Ind.
MERCER, HUGH. Mug. Engr

Consolidated Coal Co.. 304 S. Ninth St.. Hcrrin, ill.
MERIDETH. ELMO. Sis. & Serv

Joy Mfg. Co.. 811 W. St. Louis. West Frankfort, 111.

MERLE. JAMES J., Asst. Prep. Mgr
MERRITT. G. \\ .. Nice Pres

Fairview Collieries Corp.. Danville. 111.
The Nolan Co.. Bowerston. Ohio

MESHORER. SYLVAN A

Amalgamated Steel Co.. 7831-35 Broadway, Cleveland, Ohio

MEYER. CHARLES. Supt
MEYER, FRED

MEYERS. EDMUND I... Asst. Ch. Elect

Mine Rescue Station. DuQuoin, 111.
C. B. & Q. Railroad. Ccntralia, 111.

Superior Coal Co., Gillespie, 111.

Our Advertisers are our friends ami fellow members. Consult them frequently.

19S

PROCEEDINGS

0 F

TII E

MIDDLETON, RAY....Robcrts &Scliaefcr Co., 130 N. Wells St.. Chicago 6. 111.
MIKESELL, D. B., Prcs
American Brattice Cloth Corp., Warsaw, Ind.
MILLER, A. J., City Frt Agt

•;•••_•••••;••:
••:•.'
c""i ™'i"Tf«
C. B. & Q. R. R- Co., 625 Frisco Bldg., Si. Louis 1, Mo.

MILLER, CHARLES E

...........

--..-.

•.:•••••••••••.•.-•

Schlitt Industrial Supply Co., 422 E. Adams St., Springfield, 111.

MILLER, FRED A

Consolidated Coal Co., 509 X. 11th St.. Herrin, 111.

MILLER, .1. W

National Electric Coil Co.. 273 Cornwall Drive, Crete. 111.

MILLER, JA^ES^™-^^^^^
Mil LER RICEW

MILLER. WM. I-. Vice P™[™j;—-^
MII.I.MAN, REX

Nokomis Coal Co.. Nokomis. 111.

Peahody Coal Co., No. 58, Taylorville. III.

MITCHELL, A. G

Independent Explosives Co.. 828 Pace Ave., Box 87, Ml. \ emon, 111.
MITCHELL, D. R
Mineral Industries Bldg., State College, Pa.

MITCHELL. WILLIAM. State Mine Inspr., Eighth Dist.........

.......

•-

510 W. Easton, Gillespie, 111.
•• - ..•••-.-••-•••

MOEHLMAXN, C. T., Vice Pres

Central Mine Equip. Co., 6200 N. Broadway. St. Louts lo. Mo.

MOFFATT, 11. A
MOHN, B. E

-B7 Ellis St., Peoria, 111.
Edward Mohn &Son, Inc., Bartonvillc 1, HI.

MONICO, J. A

.»-~

;v;;-v:;

;\r

Equitable Powder Mfg. Co., 212 X. Pennsylvania Ave.. Belleville. 111.
MOXSCHEIX. JOHN. Foreman
Superior Coal Co., Staunton. 111.
MONTGOMERY, X. I

:

•—•—:•

Templeton, Kenly & Co.. 1020 S. Central Ave., Chicago 51, III.

MORAX, FRANK W.. Field Kepr

--•

••••-

Amer. Mug. Congress. 600 S. Michigan Ave., Chicago, 111.
MOREF1ELD, FLOYD, Mine Mgr

Union Colliery Co., 222 East Cole St., LhiQuuin, 111.

MORRIS, ALBERT, State Mine inspr

Dept. Mines & Minerals. 706 W. Elm, Taylorville, 111.

MORRIS. ROBERT X.. Prep. Engr

Sahara Coal Co.. Harrishurg. 111.
MORRIS, WILLIAM I., Engr Wasson Coal Co.. 326 E. Ford St., Harrishurg, HI.
MORROW, J. B

.-: ;
v--r--=rPittshnrgh Consolidation Coal Co.. 2042 Koppers Building. Pittsburgh 19. Pa.

•MORROW, J. D. A., President

Joy Manufacturing Co., Franklin, Pa.

MOSEBACH, M. E.. Pres

Mosebach Elec & Supply Co., 1115 Arlington Ave., Pittsourgh, Pa.
•MOSES, HARRY M., Pres
11. C. l'rick Coal Co., 1322 Frick Bldg., Pittsburgh. Pa.

MOULTRIE. GEORGE, Face Boss

Mt. Olive & Staunton Coal Co.. Wordeit. III.

•MUELLER. FRANK E.. Pres

Roberts & Schaefer Co., 130 X. Wells St.. Chicago 6. III.
•MULLENS, T. C, Pres
Northern Illinois Coal Corp.. 310 S. Michigan Ave., Chicago 4, 111.

MUXRO, W. T

Southern Electric, Inc., 5025 Columbia Ave.. Hammond. Ind.

MUXTZ, C. L., Chief Engr

The Nolan Co., Bowerston. Ohio

MURXAHAX. RALPH E

„

Standard Oil Co., 820 Division St.. Evansville 2, Ind.

•MURPHY. FRANCIS B.. Pres.....

._.

.;

..

Peoria Transportation Co.. 542 S. Adams St., Peoria, 111.
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.

Burlington Lines. 547 W. Jackson Blvd., Cliicago 6, 111.

MURPHY. LT. COMDR. IOHX J. S., USNR
P. O. Box 358, Balboa Heights. Canal Zone

(MURRAY, JOSEPH \V
NASH, J. J

6721 Oshkosh Ave, Chicago 31, III.
Siigo, Inc., 1301 N. Sixth St., St. Louis 6, Mo.

NEAL, J. D

Consolidated Coal Co., Ml. Olive, III.

NEIBCH, KENNETH \VM
NEILL, H. WILLIAM, Mgr

Bell & Zoller Coal Co., Murdoch, 111.

Cummins Diesel Sales Corp. of 111., 1700 S. Indiana Ave.. Chicago 16, 111.
NELSON, C. J., Fuel Traffic Mgr
C. B. & Q. Railroad, 547 W. Jackson Blvd.. Chicago 6. 111.
NELSON. I. C

Beall Bros. Supply Co., Marion. III.

X ESLAGE, O. L, V. P
Joy Mfg. Co.. 333 Henry W. Oliver Bldg.. Pittsburgh 22. Pa.
NEWTON. CHAS. A
Midvale Coal Co., 721 Olive St.. St. Louis 1, Mo.
NEWTON. II. W
Barber-Greene Co., Aurora. 111.

NOEL. JOHN E

Kennametal, Inc., 411 W, Sixth St., Benton, 111.

NOEL. WILLIAM, Asst. Dist. Mgr
NOLD. H. E., Prof. Mine Engr
NOLF, D. W., Div. Serv. Engr

NORTON. J. W

Cardox Corp.. Benton, 111.
Ohio State University. Columbus 10. Ohio
Shell Oil Co., Shell Bldg.. St Louis, Mo.

B. E. Schonlhal & Co., Inc., 209 S. 1.8th St., Herrin, 111.

NORTON, R. C
1514 Mcrchanis Bank Bldg.. Indianapolis, hid.
NOWERS, HENRY, Labor Commissioner
Illinois Coal Operators Assoc, Annawan, 111.
NUCKELS. C. E

Post-Glover Electric Co., 221 W. Third St.. Cincinnati, Ohio

OAKLAY, WALTER H„ JR.. Sales Engr
Bethlehem Steel Co., 400 X. Michigan Ave.. Chicago 11, 111.
OBERJUERGE. W. W

Obcrjuerge Rubber Distributing Co., Third & Walnut Sts.. St. Louis, Mo.
O'BRIEN. C. M.. Mgr., Fuel Div

Better Business Bureau. 373 Arcade Bldg., St. Louis 1. Mo.
Illinois Power Co., Belleville. 111.

O'BRIEN. W. I

O'CONNOR. J. A
U. S. Bureau of Mines, Vinccnnes, Ind.
OETTEL. GILBERT B
Power Transmission Equipt. Co., 640 W. Washington Blvd., Chicago 6, 111.
O'HARA, JOHN A

Underwriters Safety & Claims, 400 X. Center St., Collinsville, 111.
OLDANI, JOHN V., Inspect
Dept. Mines & Minerals. Oil & Gas Div., Herrin, 111.
OLDS, MARSHALL, III

Jones ft Laughlin Steel Corp., Shell Bldg., St. Louis 3, Mo.

O'LOUGHI.IX. IVAN. Engr
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.
OLSEN. A. I.. Asst. Sis, Mgr

Joseph T. Ryerson ft Son, Inc.. P. O. Box 8000-A, Chicago 80, 111.
O'NEAL. BYRON
O'NEILL, CHARLES J

O'NEILL. T. J
O'ROURKE.

Mt. Olive ft Staunton Coal Co.. Staunton, 111.
„
.
Dnpont Powder Co.. McCormick Bldg.. Chicago 4. 111.

U. S. Rubhcr Co.. Merchandise Mart. Chicago 54. 111.

DAN

Sanford-Day Iron Works. 321 X. Seventh St.. Terre Haute, Ind.
O'ROURKE, PETE

ORR. WILLIAM

W. M. Hales Co., Danville, 111.

Illinois Mining Commission, 911 S. Madison St., Gillespie, 111.
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OSBORNE. X. M.. Dist. Mgr

I-T-E Circuit Breaker Co.. Shell Bldg., St. Louis 3. Mo.

OSBORNE, WM. JR
OVER STREET, J. W

Superior Coal Co.. Gillespie, III.
National Electric Coil Co., Columbus. Ohio

OWEN'S, A. D., Lub. Engr

Ohio Oil Co., Robinson, 111.

PAGE. D. C, Vice Pres

Walter Bledsoe & Co.. 603 Safety Bldg., Rock Island, 111.
PAGE. FARRELL
PALLISTER, JACK, Engr

B. E. Schontlial & Co., Box 504. Sesser, 111.
Peahody Coal Co.. Harrisburg, 111.

PALMER, JOHN H., Sales
PARIS, J. A., Mng. Engr

Franklin County Coal Co., Hcrrin, 111.

C. W. & F. Coal Co., Orient No. 1. West Frankfort, 111.
PARKER, ELTON L

Industry Engineering Co., Westinghouse Electric Corp., East Pittsburgh, Pa.
PARKHILL, WAYNE A., Industrial Sales Cities Service Oil Co., Marion, 111.
PARLIER, HENRY W., Shop Foreman
United Electric Coal Co's., Buckhcart Mine, 407 N. Ave., Canton, III.
PARMLEY, S. M., Consulting Engr
Coal Preparation, Nelson L. Davis Co., 343 S. Dearborn St., Chicago 5, 111.
PATTERSON, MOSS, Dist. Mgr

Cardox Corp., 307 N. W. Fifth, Evansville, Ind.
PATTERSON, V. E
Euclid Sales & Service, Inc.. 5231 Manchester Ave., St. Louis 10, Mo.
PATT1SON, THOS. T
National Mine Service Co.. P. O. Box 43. Benton. 111.

PAUL. R. J
Allis-Chalmers Mfg. Co., 1205 Olive St.. St. Louis, Mo.
•PEABODY, STUYVESANT, JR.. Pres
Peahody Coal Co., 231 S. La Salle St.. Chicago 4, 111.
PEARSON, T. W.. Gen. Supt
Little Sister Coal Corp., St. David, 111.
PECHMAN. O. A

_

A. Leschen & Sons Rope Co.. 5009 Kennedy Ave.. St. Louis. Mo.
PECKHAM, O. H.. Gen. Mgr
Oherjuerge Rubber Distributing Co.. Inc., 21 S. Third, St. Louis 2. Mo.

PEXNYBACKER, M. VV., Mgr., Mug. & Si. Rv. Sales
I-T-E Circuit Breaker Co., 19th & Hamilton Sts., Philadelphia 30. Pa.

JPENROD, PAUL R

Dongola, 111.

PERADOTTO, DOMENIC

Superior Coal Co., Gillespie, 111.

PERRIN, A. C, Sales Engr
PERRY, R. G

Reliance Electric & Engr. Co., 159 E. Chicago Ave, Chicago, 111.
Sahara Coal Co., Harrisburg, 111.

PERZ, FRANK, Federal Mine Inspr
1025 S. 18th St., Terrc Haute, Ind.
PETERSON, C. A
Bethlehem Steel Co., Wrigley Bldg., Chicago 11, 111.
tPFAHLER, F. S., Pres
Superior Coal Co., 400 W. Madison St., Chicago 6. 111.
PHELPS, W. D., Repr
Joy Mfg. Co., 4120 Clayton Ave., St. Louis 10, Mo.
•PHILLIPS, EDGAR R

Pittsburgh Gear & Machine Co., 27th & Sniallinan, Pittsburgh, Pa.

PHILLIPS, JAMES A

Peahody Coal Co., 2920 S. Douglas, Springfield, 111.

PICKARD, A. E
PIERSOL, R. J
PINGOLT, JOHN, Safely Man
PIPE, ERA N K E., Slsmn

The Tamping Bag Co., Mount Vernon, 111.
Slate Geological Survey, Urbana, 111.
Mount Olive & Staunton Coal Co., Staunton, III.

Central Diesel Engine Co.. 3311 Washington Ave., St. Louis 3. Mo.
PIROK, STEPHEN, Face Boss

PLATT, F. J., Purch. Agent

Mt. Olive & Staunton Coal Co.. Wordcn. 111.

Little Sister Coal Corp., St. David. 111.
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'PLAITS. K. M
J„v Mfg. Co.. 333 Oliver Bldg., Pittsburgh, Pa.
PLESCHNER, O. J., Mng. Engr
12.51 Oak St.. Danville. III.
PLUMLEE, ARTHUR W., State Mine Inspr., Dist. 20
Cambria III
♦POLING,

GILBERT

Evansvillc Elec &Mfg. Co.. 600 VV. Eichel Ave.. Evansvific, Ind.

POLLACK. HARRY
Pollack Brothers, llcrrin, 111.
POMEROY. C. M.. Tech. Repr Du Pont Co.. 215 S. 16th St.. Mount Vernon. 111.

PORTER, .1. R
General Electric Co.. 840 S. Canal St., Chicago 7. 111.
PORTUGAL, E. J.. Mine Foreman
Superior Coal Co., Gillespie, III.
♦POWERS, F. A
103.5 Butler St., Peoria 6, 111.
PRATT, STEWART M
Superior Coal Co., Gillespie. 111.
PRIEST, LLOYD M., Office Mgr
Little John Coal Co., Victoria, 111.
PRIXS. KLAAS
K. Prins & Associates, 104 E. "D" St.. Wellston, Ohio
PRITCHARD, W
Goodman Mfg. Co., ,831 Second Ave.. Huntington, West. Va.
PROX. ROBERT P.. JR
PROX. ROBERT F.. SR

Frank Prox Co., 1201 S. First St., Terre Haute. Ind.

Frank Prox Co., Inc.. 1201 S. First St., Terre Haute, End"

♦PRUDENT,

XORMAX
PSCHIRRER, A. R., I'res

Hanna Coal Co., St. Clairsville. Ohio
I'schirrer & Sons Coal Co., R. R. Xo. 4, Canton, III.

PSCHIRRER, JOHX

I'schirrer & Sons Coal Co.. Canton, 111.

PULFORD, VV. J.. Asst. Sis. Mgr
Walter Bledsoe & Co.. Arcade Bldg.. St. Louis 1. Mo.

PURICELLIO, CHARLES J Minewcld Company. 92(H) Lucia Dr.. St. Louis. Mo.
PURMORT, A. S
Hewitt-Robins Corp., 4030 Chouteau Ave., St. Louis 10. Mo.
PURXKI.L, CIIAS. G„ Development Rep

Carnegie Illinois Steel Corp.. 570 Frick Annex, Pittsburgh 30, Pa.
PURSGLOVE, JOSEPH. JR.. Vice Pres
Pittsburgh Consolidation Coal Co.. Koppcrs Bldg.. Pittsburg 19. Pa.

QUADE, ROBERT C. Sales Engr
Joy Mfg. Co.. Mines Equipment Div., 4235 Clayton, St. Louis, Mo.
QUICK. E, H
Atlas Powder Co.. 1531 Boeger Ave., Westchester. III.
QUIXX. MAURICE I... Electrical Engr
Sinclair Coal Co.. Rm. 501, 3615 Olive St., St. Louis 8, Mo.
RASSIEUR. T. E.. Pies

Central Mine Equipment Co.. 6200 X. Broadway, St. Louis 15. Mo.

READEY. HARVEY J

.'.

Cummins Diesel Sales Corp. of Mo., 3311 Washington, St. Loin's 6, Mo.
REAR, BERNARD A.. Sales Engr
Roberts & Schaefer Co., 130 X. Wells St., Chicago, 111.
REAK, MURRELL, State Mine Inspr
1604 E. Oak St.. West Frankfort, III.
REBSTOCK, JOF.
Coal Yard Supplies, 2550 W. Sullivan. St. Louis 7. Mo.
REECE, CARL
Consolidated Coal Co., Railway Exchange Bldg.. St. Louis, Mo.

REED. FRANK II

State Geological Survey. Urbana. 111.

REED. J. R.. Sales Engr

National Electric Coil Co., 1751 New York Dr., Altadena, Calif.
REED, R. E

Hercules Powder Co., 511 S. 24th St., Terre Haute, lnd.

REES. ERNEST I

Truax-Traer Coal Co., Elkville, 111.

REES, O. W„ Chemist
111. State Geological Survey, Natural Resources Bldg., Urbana, III.
REESE. B. F., Pres
Coal Dealers Sales Co., 175 Salisbury St., St. Louis 7. Mo.
REESE. C. A

General Electric Co., 849 S. Clinton St., Chicago 80. III.

REHNQUIST, CLARENCE L. Advtg. Mgr

L

Nelson L. Davis Co., 343 S. Dearborn St., Chicago 4, III.
Our Advertisers are selected leaders in their respective Hues.
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REIIiKK, J. LOUIS
.......
Mt. Olive & Staunton Coal Co., 806 LaCIede Bldg., St. Louis, Mo.
REICH LI X( i. R. I... Sales Engr
The Tool Steel Gear & Pinion Co.. Cincinnati, Ohio
REID. II. A.. V. P. in Charge of Oper

The United Electric Coal Companies, 307 X. Michigan Ave., Chicago 1, 111.
Timken Roller Bearing Co.. 416 Craig St.. Pittsburgh. Pa.
RETTIG, R. G.. Supt
General Electric Co., 1110 Delmar Blvd., St. Louis, Mo.
Peabody Coal Co., P. O. Box 311, Marion, 111.
REUTER, WM, Constr. Engr
REL'TER, WM. D
Peabody Coal Co., 829 S. Virginia, Marion, 111.

REITHER, E. C

REYNOLDS. GEORGE J., Elect. Engr

Morgan Mines, Inc.. 19 W. 38th St.. Indianapolis 8, Ind.
REYXOLDS. HUGH M., Mgr.. Mech. Sales

U. S. Rubber Co., 305 S. Broadway, St. Louis 2. Mo.
RHINE, FRAXK E

623 IL Blair St., Alton, 111.

RICE, RICHARD, Sales Repr
Walter Bledsoe Co., Arcade Bldg., St. Louis, Mo.
'RICHARDS. L, O

Paul Weir Co., 20 X. Wacker Dr., Chicago 6, 111.

RICHARDS, P. I... Gen. Supt
RICHARDSON', CLIXT. Gen. Mgr

RICHART, F. W

Inland Steel Co., Marion, Ky.
Xokomis Coal Co., Xokomis, III.

Cartervillc, III.

RICH ART, RALPH R., Ch. Elec'l Engr

C. W. & F. Coal Co., Benton, 111.

RICHMOND. K. C. Editor

Coal Heat Magazine, 20 West Jackson Blvd., Chicago 4, 111.
RIEDL1NGER. ARTHUR P., State Mine Inspector
117 Amsler St., Bartonville, III.

RIEVLEY, R. L., Slsmn
Egyptian Powder Co., 217 S. Jackson, llarrisburg, 111.
RIGG. HAROLD. Engr
C. W. & F. Coal Co.. Orient No. 3, Waltonviile, 111.
RILEY, FRED W
John Fabick Tractor Co.. 700 W. Cherry, Carbondale. 111.
RIPPOX. J()11X R., Vice Pros...

United Mine Workers of Anier.. Dist. 12. Springfield, 111.

JRISI. ALFRED

Nason, 111.

RIXOR. D. E

Marion Power Shovel Co.. Marion, Ohio

ROBERTS, ARTHUR L„ Gen. Supt Franklin County Coal Corp., Royallon, 111.
ROBERTS, BEN F., Area Serv. Supvsr
Shell Oil Co., Inc., 602 S. Court St.. Marion, 111.

ROBERTS, W. C
ROBERTSON, JACK IL, Engr

Ruby Globe Mng. Co., Box 31, Clarksville, Ark.
Ecanlecrf Engineering Service, Fairmount, 111.

ROBERTSON. JAMES L.. Luhr. Engr

Industrial Sales, Cities Service Oil Co., 405 Washington. LeRoy, 111.
ROBERTSON. S.. Foreman
Superior Coal Co., Gillespie, 111.
ROBINSON. A. W. Salesman

R-J Bearings Corp., 3152 Locust St., St. Louis, Mo.
ROBINSON, W. F

West Virginia Steel & Mfg. Co., Box 118, Huntington 6, West Va.
RODENBUSH, KENNETH, Supt
C. W. & F. Coal Co., Orient No. 3, Waltonviile, 111.

ROE, WALTER B., Asst. Chief Engr
_...
Truax-Traer Coal Co., 310 S. Michigan Ave.. Chicago 4, 111.

ROE, WILSON,. Engr

Pyramid Coal Co., Pinckneyvillc, 111.

ROECKER. EARL, Sis. Engr
Bethlehem Steel Co., Bethlehem, Pa.
ROMRER, 1;. C, Sales Rep
Jones & Laughlin Steel Corp., 135 S. La Salle St., Chicago 3, 111.
Advertising in Ibis volume makes il possible to print it. Patronise our Advertisers.
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ROLL] XS, J. E.. V. P
Bituminous Casualty Corp.. Cleaveland Bldg., Rock Island. 111.

•ROMAN", F. \V

Hercules Powder'Co., 3.12 S. Michigan Ave.. Chicago 4. 111.

ROMIG, JOHN L.

Atlas Powder Co.. Wilmington, Del.

ROSKXQUIST, G. C, Wood Preserving Div
Koppers Co., 122 S. Michigan Ave., Chicago 3. 111.
ROOME. C. O

Goodyear Tire & Rubber Co.. 4210 Forest Park Blvd.. St, Louis 8, Mo.
ROI.I.O, JOHN" C
Bell & Zoller Coal Co.. 307 X. Michigan Ave., Chicago 1. 111.

ROSE. C. G., Prod. Mgr

Bixby-Zimmer Engineering Co.. Galesburg. 111.

•ROSIXG, BORGE, Vice Pres

West Va. Steel & Mfg. Co., Box 118, Huntington 6, W. Va.

RUSSELL, FRANK

Russell & Son, 100 W. St. Louis St., West Frankfort, 111.

RUTLEDGE. JAMES F, Pres. & Gen. Mgr
Diamond Supply Co.. Inc.. 616 X. W. Second St.. Evansville. Ind.

RUTLEDGE, J. J
RYAN, J. P

'.

621 St. John Road. Baltimore 10. Md.

Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4. 111.

•RYAN, JOHN T., JR., Gen. Mgr

Mine Safety Appliances Co., Rraddock, Thomas S: Meade Sts., Pittsburgh, Pa.
SACKBAUER. L. A., Coal Traf. Mgr....
Missouri Pacific Railroad Co., St. Louis, Mo.

SADLER, WALTER, Supt
SAGF. SIDNEY B.. Mug. Fngr

Sahara Coal Co.. Harrishurg. HI.
Union Colliery Co.. Doweil, 111.

SALMONS, J. D
SALMONS. PAUL

Peahody Coal Co., Kincaid, 111.
Peahody Coal Co., 215 F, Park St.. Taylorville. 111.

SALS1CH, NEIL E

Jeffrey Mfg. Co., Columbus, Ohio

SAMUELS, EDWARD I... Prep. Mgr
Walter Bledsoe & Co., Merchants Bank Bldg., Tcrre Haute, lnd.

SANDNFR. BARNEY

Box 773. Mt. Olive, 111.

SANDTXFR, EDW. F.. Branch Mgr Cummins Diesel. 629 Franklin, Peoria, 111.
SANFORD, J. H., Mgr
Mining Division, Ohio Brass Co., Mansfield, Ohio
SAUER, ARTHUR J
Mexico Refractories, P. O. Box 95. Terre Haute, lnd.
SAUSSER, C. D
Ohio Oil Co., 927 S. Grand Ave., F., Springfield. 111.

SAYERS, ROBERT P., Sales Engr
Nelson L. Davis Co., 343 S. Dearborn St.. Chicago 4, 111.
SAYI.OR. II. X.. Pres

II. X. Saylor Co., 2908-2910 Brannon Ave., St. Louis 9, Mo.
SAYLOR. LLOYD, Mech. Supvr

C. W. & F. Coal Co., Orient No. 2, 706 E. Fifth St., West Frankfort, 111.
SCANLAN, DRISCOLL O., Supt Peahody Coal Co., P. O. Box 85, Nashville, 111.

SCHAUB, HENRY W., Sales Fngr
Allis-Chalmers Mfg. Co., 135 S. La Salle St., Chicago 3, 111.

JSCHECK, DONALD EDWARD
'SCHIBER, R. R.. State Mine Inspector

323 Tenth St., La Salle, 111.
Glen Carbon. 111.

SCHICKFDANZ, L. H., Mech. Engr
United Electric Coal Co"s., 505 N. Main St.. Canton, 111.
SCHII.LINGFR, E. J

A. Leschen & Sons Rope Co., 810 W. Washington Blvd.. Chicago 7, 111.

SCHINDLER. PAUI

Underwriters Safety & Claims, Marion. 111.

SCHLAPP, C. H., JR
Perry Coal Co., O'Fallon. 111.
SCHLEPER, G. J
Union Colliery Co., Doweil. 111.
SCHL1NKMANX, P. F
Mississippi Lime Co., Alton. 111.
SCHLITT, T. J Schlitt Industrial Supply Co., 422 F. Adams St.. Springfield, 111.

Establish your identity —mention tins publication when deathly with Advertisers.
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SCHMIDT, W. E
Columbia Quarry Co., 107 S. Macoupin St., Gillespie. 111.
SCHMOELLER, C. C, V. P. in Chgc. of Sales
Mississippi Lime Co.. Alton. III.
tSCHONTHAL, 15. E., Pres
B. L. Schonthal & Co., 28 E. Jackson Blvd.. Chicago 4, III.
♦SCHONTHAL, D. C
West Va. Steel & Mfg. Co.. Huntington 6, West Ya.
•SCIIOXTHAL, JOSEPH. Sec
B. E. Schonthal & Co., 28 K. Jackson Blvd., Chicago 4, III.

SCHOOLER, D. R„ Assoc. Prof. Mining
SCHROEDER. ERED R.. Pit Su|)t

Missouri School of Mines, Rolla. Mo.
Truax-Tracr Coal Co., Eiatt, 111.

SCHUBA. RICHARD S

Robins Conveyors Div.. Hewitt-Robins, Inc., 7 S. Dearborn St., Chicago 3. 111.
♦SCHUBERT,

R. R.. V. P. and Gen. Mgr
Greenshurg Mach. Co., Grcenshurg, Pa.

SCHULER, ERED
Goodyear Tire & Rubber Co.. 207 Hamilton Blvd.. Peoria. 111.
-SCHULER, HARRY A., Sales Mgr. Cen. Div

Hewitt-Robins, Inc., Robins Conveyors Div., 7 S. Dearborn St., Chicago 7, III.
♦SCHULL,

B. 11., Pres

Schull-Moake Coal Co., 607 X. Market St., Marion, 111.

SCHULZ. HOWARD

C. W. & E. Coal Co.. Orient No. 1 Mine. West Frankfort, 111.

SCHWALB, E. E.. Dist. Mgr
Webster Mfg. Co., 343 S. Dearborn St., Chicago 4. 111.
SCHWAR, B. T

Armco Drainage 8: Metal Products. 310 S. Michigan Ave.. Chicago 4. 111.

SCHWARTZ, H. L

W. M. Hales Co.. Hillsboro. 111.

SCIRAXKO. MIKE, State Mine Inspector

204 W. Washington, Benton, 111.

SCULLY, T. ALV'I.X
U. S. Bureau of Mines, 625 E. C. St., Belleville, 111.
SEE, FRED 0„ Vice Pres.. Mining Div
Cardox Corp., 307 X. Michigan Ave., Chicago 1. 111.
SEEKAMP. HERMAN I
Superior Coal Co.. Gillespie. 111.
SEIDEL. JEROME J., V. P. & Sis. Mgr
Seidel Coal & Coke Co., 3524 Washington Ave.. St. Louis 3, Mo.
SEIDEL. MAURICE E., Pres
Seidel Coal & Coke Co., 3524 Washington Ave., St. Louis 3. Mo.

SEI.LEG, L. A., Mgr

Petroleum. Client. & Mug. Sec, Westinghouse Elect. Corp., 20 X. Wacker Dr.,
Chicago 6, 111.

SEMOXES, M. M.. Tech. Repr
E. I. DuPont DeXemours Co., 417 X. Johnson, Mt. Vernon, 111.

SENSENICH, CHESTER C... Pres

SEXTOX. ESTEL, Face Boss

Irwin Foundry & Mine Car Co.. Irwin. Pa.
Peabody Coal Company, R. 1. Morrisonville, III.

SEXTRO. E. W. J., Vice Pres

Dcring Coal Co., 228 X. La Salle St., Chicago 1, 111.
SEYMOUR. E. H

Herrin. 111.

SHAEER, GLENN A

Box 98, Pana. 111.

SHAFFER. JAMES P.. Slsmn
Broderick & Bascom Rope Co.. 4203 X. Union. St. Louis, Mo.

SHAMBI.IX, JOHX. Supt

Consolidated Coal Co.. P. O. Box 43, Mt. Vernon. 111.

SHARKXESS, JOHX, Mine Mgr
Old Ben Coal Corp. Mine Xo. 9, 410 E. Fifth St., West Frankfort. 111.

SHARP, WILLIAM. Gen. Mgr

Diamond Supply Co., Inc., 1706 Giibert St.. Danville, lib
SHARPS, RALPH 1

1806 S. 25th St., Terre Haute. Ind.

Buyer mcels Seller in the back of Ibis book.
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SHEAHAX. WILLIAM. Mine Mgr
Wilson X Whymer Coal Co.. 705 VV. Douglas, Petersburg. III.
SHELDKX, J. M

Euclid Sales 8r Service, Inc.. 5251 Manchester Ave., St. Louis 10, Mo.
SHEPARD, M. M„ P. A
Franklin County Coal Corp., 1.15 S La Salle St., Chicago 3. 111.
SHEPARD, PAUL 15.. Sales Engr
Stephens-Adamson Mfg. Co., 20 X. Wacker Dr., Chicago 6, 111.

SHERWOOD. L. H.. Supt

Little John Coal Co., Victoria. 111.

SHIY E. R. O., Pres
Sterling Steel Casting Co., P. O. Box 66, East St. Louis, 111.

SHORTHOUSE, L. G., JR.. Secy. & Gen. Supt
United Electric Coal Co., Lewistown, 111.

SHUTT, VVM. IE. Chief Fuel Inspr
C. W". & F. Coal Co., Box 120. West Frankfort, III.

SIDES. SILAS H.. JR., Rubric. Engr
Shell Oil Co.. P. O. Box 50. Marion. 111.
SIEBER. J. J
Broderick & Bascom Rope Co.. 4203 X. Union, St. Louis. Mo.

SIEVER. RAYMOXD
SIEWART, D. R., Dist. Supt. of Serv. Shops

State Geol. Survey, Urbana. 111.

General Electric Co., 849 S. Clinton St., Chicago 80, 111.

SIMON. JACK A., Asst. Geol
Illinois State Geological Survey, Natural Resources Bldg., Urbana 111.

SIMPKIXS. CHARLES EDWARD, Shop.'Mgr
Cutter Bit Service Co.. P. O. Box 546. Valier. 111.

SIMPSON. J. H....

.......

V...I

Mines Equipment Div., Joy Mfg. Co.. 4235 Clayton Ave., St. Louis It). Mo.
SINDERSON, L. O
General Electric Co., 840 S. Canal St., Chicago 80, 111.
SINGIIURSE, J. E
Truax-Traer Coal Co., 801 X. Washington St.. DuQuoin, III.
SIPELE. KARL E., Asst. Chief Engr

The L. E. Myers Co.. Box 54. Springfield, III.
SKILLIXGS, DAVID X.. Publisher

Shillings Mining Review. 810 Fidelity Bldg.. Duluth, Minn.
SLOAN, ROBERT E.. Treas
Roberts & Schaefer Co., 130 N. Wells St.. Chicago 6, 111.

SLOAN, T. O.. Div. Auditor
Peabody Coal Co.. Marion, 111.
SLOAN, WILLIAM. Chief Elect
Truax-Traer Coal Co., Elkville. 111.
SLOAN, W.M.. JR.. Serv. Dept
Mine Safety Appliances Co.. 317 W. Raymond St.. Harrisburg. 111.
SLOM ER, I. E, Eng. Dept
Goodman Mfg. Co., 4&14 S. Halsted St., Chicago 9. 111.
SMITH, CLOYD M
Munsey Building. Washington 4. I). C.
SMITH, DONALD M., Master Mech
United Electric Coal Co.. X. Main Limits, Canton, 111.

SMITH. ED. Assist. Mine Mgr

Superior Coal Co.. Gillespie. 111.

SMITH. G. H

E. I. du Pont De Nemours & Co., Km. 1814, McCormick Bldg., Chicago 4. 111.
SMITH, GEO. M., Mine Supt

Peabody Coal Co., 181)0 Wbittier Ave., Springfield, 111.
SMITH, 11ERBERT A.. JR

•

-

General Equipment Co. (St. Louis), P. O. Box 1101. Springfield, HE

SMITH. R. IE. Coal Traf. Mgr

Illinois Central R. R.. 135 E. 11th l'E, Chicago 5. 111.

SMITH, SYDNEY, State Mine Inspector

Sandoval. HI.

Vdine is apparent in the merchandise of our worthy Advertisers.
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SMITH, WES, Salesman

Diamond Supply Co., Box 397, Canton. 111.

SNARR, F. E., Gen. Supt

C. W. & F. Coal Co.. Benton, III.

SNEDDON. JAMES. State Mine Inspr

Dept. Mines & Minerals. 210 Sylvia Avenue. Christopher, 111.
SNYDER, W. D., Sales Engr

Lehigh Safety Shoe Co.. 420 Chestnut St.. Paris. 111.
SOELLNER, AI.YTN E., Field Engr
General Electric Co.. 840 S. Canal St.. Chicago. 111.

SOMERS. BYRON, Supt

Truax-Traer Coal Co., Fiatt, 111.

SOMERS. HOWARD

Truax-Traer Coal Co.. Fiatt, 111.

SON DAG, RAY J

Mineweld Co.. 200 S. Theresa Ave.. St. Louis 3. Mo.

SONTAG, R. K
The Okonite Co.. Hazard Insulated Wire Works Div.. 1410 Shell Bldg.,
St. Louis 3, Mo.

SOPER. ROY

Goodman Mfg. Co., 823 Providence. Webster Groves 19. Mo.

SOULE. M. M.. Vice Pres

United Electric Coal Co's.. 307 X. Michigan Ave.. Chicago 1, 111.
SOUTHWARD. G. B„ Mcclt. Engr

American Mining Congress, Ring Bldg.. X. W.. Washington 6, D. C.
SPAN I, EUGEN E
SPEARS, MILLER. Gen. Mgr

Cardox Corp.. Benton. 111.

Morgan Mines. Inc.. 19 W. 38th St., Indianapolis 8, Ind.
SPENCER, EUGENE, Chief Elcc'n
Carmac Coal Co., \\2'/i X. Vine St.. Harrisburg. 111.
SPENCER. K EN X ETH A.. Pres

The Pittsburgh & Midway Coal Mug. Co.. 610 Dwiglit Bldg.. Kansas City. Mo.

STAIN. GEORGE II., Engr

Truax-Traer Coal Co., Kayford. W. Va.

STANK, FRANK, State Mine Inspector
Box 202. Taylor Springs. 111.
STANTON, T. I... JR..
Box 415, Madisonville, Ky.
STAREK. R. B
Old Ben Coal Corp., 230 S. Clark St.. Chicago 4. III.

STARKS, EDWARD J
STARKS, JAMES H

Pealtody Mine No. 7. Kincaid, 111.
Peabody Coal Co.. Taylorville, III.

STARKS, J. W.. JR., Engr

Peabody Coal Co.. Taylorville. 111.

STARKS. LLOYD. G..

Peabody Coal Co., No. 7. Kincaid. 111.

STARKS. ROBERT W.. Electrician

Peabody Coal Co.. Taylorville, 111.

STARKS. ROY
STEARNS. EARL D., Gen. Sales Mgr

Peabody Coal Co.. Taylorville. 111.
Barber-Greene Co.. Aurora, 111.

STEIXKAMP. RICHARD A., Slsmn

Atlas Powder Co., 525 Monroe St., Quincv, 111.
STEKER. EDGAR A.. Salesman
Helwig Company. 2544 North 30th St.. Milwaukee 10, Wis.

STEELING. H. C.

Union Carbide Co.. 30 E. 42nd St.. New York. N. Y.

STELZRIEDE. HOWARD R.. Washery Foreman

C. W. & F. Coal Co.. Orient No. 1. West Frankfort, HI.

STEPHENS. HAROLD
STERBA, E. J., Engr

Peabodv Mine No. 7. Kincaid. III.
,

Webster M fg. Co., Inc., 343 S. Dearborn St., Chicago 4. 111.

"STEVENS, E. F
Binkley Mining Co., Railway Exchange Bldg., St. Louis, Mo.
STEVENS, HAROLD. Chief Elect
Peabody Coal Co.. Taylorville, III.

STEVENS. ROSS

Truax-Traer Coal Co., R. R. 2. Lewistown. 111.

STEWART. E. W
Freeman Coal Mining Corp., Box 72, Marion, 111.
STEWART. J. W.. Head School of Mines
University of Alabama, Box 1526, University, Alabama

You'll discover good merchandise advertised in thisgood publication.
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STEWART. W. II.. V. P. in Chge. of Oper

Little John Coal Co.. 1016 Merchants Hank BIdg., Indianapolis 4, Ind.

STEWART, WM. M
STIEHL, C. G

Jeffrey Mfg. Co., Lymar Hotel, Herrin, 111.
Belle Valley Coal Co., Belleville, III.

STODDARD. II. R.. Distr. Engr

Simplex Wire X Cable Co., 564 W. Monroe St.. Chicago 6. HI.
STODGELL. R. M

Carnegie-Ill. Steel Corp.. Stainless Steel Div., Fifth Avenue. Pittsburgh, Pa.
Superior Coal Co.. .102 W. Burton. Gillespie. III.
STOLER, JOHN. Chief Elect
STONE. A. J

Hooper-Green Co., 407 S. Dearborn St., Chicago 5, III.

STONE. E. I).. I'res

.'

Western Fuel X Supply Co., 715 Midland BIdg., Kansas City 6. Mo.
'STOVER. HOLLY
Mayflower Hotel. Washington, D. C.
STRAWSER. L. C, Sales Engr

Robert Holmes X Bros.. Inc.. 510 Junction Ave., Danville. III.

STRUTHERS, JOHN, Asst. Mine Mgr

Superior Coal Co.. Gillespie. III.

SULLIVAN, G. DON, Asst. to l'res

Fairview Collieries Cori>.. 105 S. Meridian St.. Indianapolis, Bid.
SULSER, STANLEY, Weighmaster

Old Ben Coal Corp.. Christopher. III.

SUTHERLAND. HARRY T..._

The Tamping Bag Co.. Central Mine Supple. Mt. Vernon, III.

SUTOR, DON M

'.

Mines Equipment Div., Joy Mfg. Co., 42.15 Clayton Ave.. St. Louis 10, Mo.
SWALLOW, R. 1-L. Chief Engr...
.......
Fairview Collieries Corp.. 430 Big Four BIdg.. Indianapolis 5. Ind.

SWEENEY. W. J

Mt. Olive X Staunton Coal Co.. Staunton, III.

SYI.JEBECK. NORMAN P.. Pur. Agt
Material Service Corp.. 4226 S. Lawndale Ave., Lyons. III.
TABOR, JOSEPH
Dept. Mines X Minerals. 1109 North Lincoln, Springfield, III.

TAYLOR. CHARLES
Joy Mfg. Co., 503 E. College, Marion. III.
TAYLOR, HARRY ()., JR.. Elec. Engr
Consolidated Coal Co. No. 15. Mount Olive. III.

•TAYLOR. H. IE. J R.. Pres
.__
Franklin County Coal Corp.. 135 S. l-a Salle St.. Chicago 3. Ill
TAYLOR. HERBERT 1... Vice Pres

l-'itz Simons X Council Dredge X Dock Co., 10 S. La Salle St., Chicago 3. 111.

TAYLOR. JOHN. State Mine Inspr
TAYLOR. W. C. Pres

2055 N. State St.. Eldorado, 111.

Midvale Coal Co.. 721 Olive St.. St. Louis 1. Mo.

TEMPLETON. J. P.. Slsmn

American Mine Door Co.. 9 Grant Dr.. Herrin. III.

TEMPI.ETON. KENI.Y X CO
THACKER. H

1020 S. Central Ave.. Chicago 44. 111.

Goodyear Tire X R,uhber Co.. 4210 Forest Park Blvd.. St. Louis 8. Mo.

THOMAS, II. I

Jeffrey Mfg. Co.. 38 E. Royal Forest Blvd.. Columbus 2, Ohio

THOMAS. JOHN W.. Gen. Sales Mgr
Diamond Supply Co.. Inc.. 601-A East Blackford. Evansville. Bid.

THOMAS. ROBERT G

-

..

v

...

Underwriters Safety X Claims. 309 Security BIdg.. St. Louis 2, Mo.
'THOMAS. T. J
100 N. Delaplaine, Riverside. III.
THOMPSON. R. A

American Hotel, St. Louis, Mo.

'TIGRETT. I. B.. Pres

Gulf. Mobile X Ohio R. R.. 1144 St. Francis St.. Mobile 13. Ala.
TIMMERMAN. GEORGE
Mt. Olive X Staunton Coal Co.. Staunton. III.

TINEY. B. C. Sis. Engr.......

„

...

Michigan Chemical Corp., 500 Bankson St.. St. Louis. Mich.
Our Advertisers are our friends and fellow members. Considl them frequently.
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•TITUS. A. P., Prcs
Illinois Terminal Railroad Co.. 710 North 12th Blvd., St. Louis 1. Mo.
TODD. H. II., Vice Prcs

Hamilton Rubber Mfg. Corp., 12.18 \Y. Wasbiuglon Blvd., Cbicago 7, 111.

TOMLINSON, W. H
TOWERS, JOHN A., State Mine Inspr

U. S. Bureau of Mines, Norton, Va.
605 Sylvester Ave., Christopher, 111.

TOWN, GLENN E
_
JTRAINOR. RICHARD J

Deer Creek Mine, Lincoln, 111.
R. R. No. .1. Pontiac, 111.

•TREADWELL. II. A., Y. P

C. W. P. Coal Co., .1.12 S. Michigan Ave., Cbicago 4, HI.
Hoc Supply Co., 106 N. Thomas, Christopher, III.
Peabody Coal Co., Taylorville, 111.

TROGOLO. E. I)
TROVILLIOX. L. A
•TRUAX, A. II., Prcs

Truax-Traer Coal Co.. .11(1 S. Michigan Ave., Cbicago 4, 111.
TUCKER, RUFUS, R., Asst. Mine Mgr
Carmac Coal Co.. 209 If. Eord St.. Harrisburg. 111.

JTUDOR, BENJAMIN" A

1001 W. Main St.. Taylorville. 111.
Peabody Coal Co. No. 8. Tovey, 111.

TURNER, LONNIE, Foreman
tULLOM, TOMMY

Flat Rock. HI.

IT.RICH, J. RAY
Bethlehem Steel Co., Bethlehem, Pa.
ULZ, CONRAD, JR.. Mine Mgr
Superior Coal Co., Gillespie, 111.
UTTERBACK. GENE 11.. Chief Engr
The United F.lectric Coal Co's., .107 N. Michigan Ave.. Cbicago 1. 111.

VANCE. DON
VAN DOREN. HAROLD. Lubr. Engr

Sasco. 115 \\". Jefferson. Springfield. 111.
Standard Oil Co.. (hid). Evansville, hid.

VAN HORN. JACK P

Mill-Mine-Railroad Supplies, 1895 Railway Exchange BIdg., St. Louis i. Mo.

VAN SCHA1CK. CHARLES, State Mine Inspr
207 W. Cleveland St.. Spring Valley, 111.
VAN SLYCK. CLIFFORD F... Chief Elect

:...._..

Old Ben Coal Corp., 508 N. Emma St.. Christopher. 111.

VANSTON. J. M

Electric Storage Batterv Co.. 1218 Olive St.. St. Louis, Mo.

VATTER, ALBERT E., Combustion Engr

Walter Bledsoe & Co.. 310 S. Michigan Ave.. Chicago 4, 111.
VERNON. DOUGLAS W., Gen. Mgr. of Sales
A. Leschen & Sons Rope Co., 5909 Kennedy Ave., St. Louis 12, Mo.

VIDMAR. JOE. Mine Foreman
Superior Coal Co.. Gillespie. 111.
VOGELER, NORMAN J
1524 W. Monroe, Springfield. 111.
VOGELPOHL, HARRY, Purchasing Agent
Clarkson Mfg. Co., Nashville. 111.
VOIGHT. A. I... Supt
Trotter Water Co., Uniontown, Pa.
American Optical Co., 407 N. Eighth St., St. Louis, Mo.
VOIGHT, EARL S
VOLTZ, GEORGE P
2025 S. Sixth St.. Springfield. 111.
VON MEDING, WILLIAM
Allen & Garcia Co., 332 S. Michigan Ave., Cbicago 4. III.
•VON PERBAN I >T, I.. K.. Pres

Mines Engineering Co., 2(1 N. Wacker Dr.. Cbicago 6. 111.
WADDELL, J. X
Henry H. Cross Co., 122 S. Michigan Ave., Cbicago 3, 111.
WALDRON. LEWIS
1505 S. Fifth, Springfield. 111.
WALKER, C. M.. Asst. Supt

C. W. & F. Coal Co., Orient No. 2, 304 Mitchell, Benton. 111.
•WALKER, HAROLD L.. Prof., Head. Dept. Mug. & Metallurgical Engr
University of Illinois. Urbana. 111.

WALKER. ROY E

Cardox Corp., 610 W. Washington Ave.. Benton. 111.
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WALLS, MARION 13
WALSH, J. I)., Dist. Mgr
WALTER, JAMES G

INSTITUTE

•_•()!)

Box 151, Oro Grande, Calif.
Link-Bell Co.. 317 N. 11th St., Si. Lonis, Mo.

Robert Holmes &Bros., inc., 510 junction Ave., Danville, lib

WALTERS, J. CALVIN, Elec'I. Engr
Panther Creek Mines, Inc.. 1524 W. Monroe St., Springfield, ill.
WALTERS, HOWARD A.. Sen. Engr
Clarkson Mfg. Co.. 209 X. Ninth, Benton. 111.

'WANNER, E. W.. Vice Pres

Hulburt Oil & Grease Co.. Erie & Trenton Aves.. Philadelphia, Pa.
222 Madison St.. Benton. 111.

{WARD, HARRY LEE
•WARE, LOUIS. Pres

International Minerals & Chem. Corp., 20 X. Wacker Dr., Chicago, 6, lib

WARNER. E. E

Euclid Sales & Service. Inc., 5231 Manchester Ave.. St. Lonis, Mo.

WARNSMAN, GEORGE
WASSON, L. A.. Pres. & Gen. Mgr

Ingle Coal Corp., Elbcrfeld, fad.
Wasson Coal Co., Harrishnrg, 111.

WATERMAN. C. W„ JR

McNally-Pittsburg Mfg. Corp.. 307 X. Michigan Ave.. Chicago i, lib
Standard Oil Co., R. R. 3. Springfield. 111.

WATSON. I). O

WATSON. WILLIAM

Illinois Div. of Highway, P. O. Box 1143. Springlield. ill.
WAYHAM. CHARLES F., Industrial Engr
C. I. P. S. Co., 3404 Prairie. Mattoon. lib

•WEARLY, WM. I

Joy Mfg. Co.. Oliver Bldg.. Pittsburgh 22. Penn.

WEART, EVERETT T.,

John A. Roebling's Sons &Co. of lib. 5525 W. Roosevelt Road. Chicago SO, Til

WEBB, ERNIE
DuQuoin Iron & Supply Co.. DuQuoin, III.
(WEBSTER, ALFRED J
1103 West Illinois St., Urhana, III.
WEBSTER, R. W., P. A
Sahara Coal Co., 59 If. Van Burcn St., Chicago 5, 111.
WEBSTER, VV. S., V. P. & Gen. Mgr
'.
Walter Bledsoe & Co.. 700 Merchants Bank Bldg., Terre liante, Ind.
WEICIIEL. T. R.. Mining Electrical Engr

WEIGHII.L. WILLIAM

The Okonitc Co., Wilkes-Barre. Pa.

Superior Coal Co., Gillespie. III.

WEIR. CHARLES R
•WEIR, J. P
fWEIR, PAUL. Pres

Paul Weir Co., 20 N. Wacker Dr.. Chicago 6, III.
Paul Weir Co.. 20 N. Wacker Dr.. Chicago 6, III.
Paul Weir Co., 20 X. Wacker Dr.. Chicago 6, III.

WEIR. ROBERT

Nokomis Coal Co.. Nokomis, III.

fWEISSENBORN, F. E.. Asst. Conim

Illinois Coal Operators Assn.. 4266 Arsenal St.. St. Louis, Mo.
WELI.ER. PAUL D., Resident Mgr

The L. E. Myers Co., 930 Illinois Bldg.. SpringheJd.Tli.
WELLS, W. C, Lubr. Engr

Cities Service Oil Co.. Box 406. Pekin. 111.

WEBCKI.E, R. 1).. JR., Elec. Engr

WERLER, UAL. Pace Boss
WEST. ALBERT R

Consolidated Coal Co.. 639 N. Union St.. Staunton, 111.
Mount Olive & Staunton Coal Co., Staunton, III.
Bertrand P. Tracy Co.. DuQuoin. III.

WEST. LEONARD, Asst. Supt

Little Sister Coal Corp., St. David, HI.

WEST FIELD. JAM ES

U. S. Bureau of Mines, 209 Post Office Bldg.. Vincennes, ind.
WEYSSER, JOHN L. G

Lehigh Navigation Coal Co.. Lansford. Pa.

WHEELER, MAYO
Superior Coal Co., Gillespie. III.
WHENNEN, W. K McLaughlin Mfg. Co., 3508 South Park Ave., Springfield. III.
Our Advertisers are selected leaders in their respective lines.
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WHIPPLE, R. G

OF

THE

Electric Storage Battery Co.. 1218 Olive St.. St. Louis 3. Mo.

WHITAKER, D. C

-•

• •••

.—••••--—

Oberjuerge Rubber Distrib. Co., Third & Walnut Sts., St. Louis 2. Mo.

WHITE. E. M., Asst. Mgr. Mining Dept

•

..................

Mine Safety Appliances Co., 11541 Clematis Blvd., Pittsburgh 21, Pa.

♦WHITE,

FRANK I

♦WHITE.

HUGH. Pres

Peabody Coal Company. 231 S. La Salle St., Chicago. -I. 111.
-

•-•••••••

•-——

Dist. 12. United Mine Workers of America. United Mine Workers Bldg.
Springfield. 111.

WHITESIDE. FRED \\\. Secy.-Trcas

~

Rocky Mountain Coal Mng. Inst.. Suite 936. Equitable Bldg. Denver 2. Colo.

WHITMAN, RALPH

Ingle Coal Corp.. 843 E. State St., Princeton, lnd.

WIIYEKS, EDWARD E
W1EDEKANDERS. E. O

Wyoming Tie & Timber Co.. Metropolis. 111.
Jeffrey Mfg. Co., 600 Merrell Ave., Collinsville. 111.

fWILCOX, D. D
Superior Coal Co.. Gillespie. 111.
WILCOX, RICHARD
Superior Coal Co., Gillespie. 111.
WILEY, C. F
American Steel &Wire Co.. 208 S. La Salle St., Chicago 4. III.
WILKEY. FRED S.. Secy

.—-...

Illinois Coal Operators Assn.. 307 N. Michigan Ave., ( hicago 1. III.

WILKIN'S. GENE. Supt
WILKISON, T. A
WILL. WM. E., Engr. Dept

Wilkins Coal Co.. 105 East Blvd. Marion. 111.
Hulhurt Oil &• Grease Co.. Harrishurg. III.
Peabody Coal Co.. Marion. 111.

WILLIAMS. CLIFFORD, T., Sales Mgr

~

•

-

-

:

•--.-•-

The American Crucible Products Co., Lorain. Ohio

WILLIAMS. JACK—Bussman Mfg. Co., 2536 W. University St.. St. Louis 7. Mo.
WILLIAMS. L. R
WILLIAMSON. J. W

Egyptian Sales Agency. Murphysboro, III.
Peabody Coal Co. No. 59. Springfield. III.

WILLIAMSON. JOHN W\, Mine Mgr

•..-••;

• •••

Peabody Coal Co.. 710 S. Virginia. Marion. III.

WILLIAMSON, R. E.. Consigning
: -• .............................
Cities Service Oil Co., 1100 Linn St.. .Springfield. 111.

WILLIS, W. E., Chief Engr
WILLS, GERALD
WILLS, SAM, JR

Lumaghi Coal Co.. Collinsville. 111.
Peabody Coal Co., Taylorville. 111.
Deer Creek Coal Co.. Lincoln. 111.

Wll.St IN. A. L.. Gen. Frt. Agt
••
••
:••-•••--•••••
Illinois Central Railroad. Ill N. Fourth St.. St. Louis 2, Mo.

WILSON. GEORGE M 111. Geol. Survey. Natural Resources Bldg.. Urbana, 111.
WILSON, H. B.. Owner

Wilson & Whymer Co.. Athens. III.

WILSON. JAMES R.. State Mine Inspr
WILSON, JOHN R.. Prep. Mgr
WILSON. ROLAND. Supt

WILSON, WILLIAM

107 W. Lindell. West Frankfort, 111.
Union Colliery Co., Dowell. 111.

Freeman Coal Mng. Corp., Box 269. Ilerrin. 111.

Superior Coal Co.. Gillespie. 111.

WIMPFEN, SHELDON
American Mining Congress. Ring Bldg.. Washington 6. D. C.
WIN DRAM. J. A.. Dist. Mgr
B. F. Goodrich Co., St. Louis District. 5051 Southwest Ave.. St. Louis, Mo.

WINKLER, MARION. Supt
WINKS, C. R.. Engr
WINN, ISAIAH,
WINNING, JAMES, Senior Insp

Franklin Comity Coal Co., Ilerrin, 111.

United Electric Coal Co.. Cuba, III.
Valicr Coal Co., Valier, 111.
Dept. of Mines of Ky.. Pikeville. Ky.

WINNING. W. T
Bituminous Casualty Corp.. 704 N. Eighth St.. Ilerrin. 111.
WINTER, KERWIN P.. Dist. Mgr
Sterling Bolt Co.. 1228 South Hadley St.. St. Louis 6. Mo.
Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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WINTERS, J. EARI
Maumee Collieries Co., R. R. 1. Linton. Ind.
WIRENE, W. A., Xfgr. Materials Industries
General Electric Co., .Schenectady. X. Y.

WOLFE, F. J

G.al Mine Equipt. Sales Co.. Heaslev BUIg., Terre Haute. Ind.

WOLFE. SHELDON J

Coal Mine Equip. Sales Co.. Heaslev Hide. Terre Haute. In I.
WOLFF. A. W".. Tech Repr

National Carbon Co.. Inc.. 7522 Teasdale Ave., University City 5. Mo.
nVOMMACK. A. J
R. I). 1, Box 408. Clayton. Missouri

WOOD, RICHARD F

Belleville Fuels. Inc.. 407 X. Eighth St.. St. Louis. Mo.

•WOODS, HENRY C. Climii: of the Hoard
Sahara CoaLCo.. 59 E. Van Buret! St.. Chicago 5. 111.

WOODS. M. C

Hulhurt Oil & Grease Co., Box 57. Herrin, 111.

W <)()I)S. W. A.. Sales Engr

Clark Controller Co., .14 X. Brentwood, St. Louis 5. Mo.
WOODWARD. C. J.. Dist. Mgr Rome Cable Co., 4505 Grand Ave.. Chicago .19. 111.
WOOS1.EY. CLYDE W.. Gen. Lurch. Agl
Rinkley Coal Co.. Pyramid Mine. Pinckneyvillc, 111.

WOOTEN. ROBT. A., Mcch. Goods Div

.'.

.".

II. S. Rubber Co.. 805 S. Broadway, St. Louis 2, Mo.

WRIGHT, D. D

Central 111. Public Serv. Co.. Marion. 111.

WRIGHT, II. D.. Pres

Republic Coal & Coke Co., 8 S. Michigan Ave.. Chicago 3, ill.
WUERKER, RUDOLPH G.. Asst. Prof.. Dept. of Mng. & Metallurgical Engr
University of Illinois. U'rbana, ill.
YERKES. J. II
Jos. II. Yerkes & Co., 3715 Washington Ave.. St. Louis 8, Mo.

YOH E, G. R.. Chemist

State Geological Survey, Natural Resources Bldg., Urbana. ill.
YOUNG,
YOUNG,
YOUNG,
-GOING.

A. XI
Sales Analysis Institute. 2.10 S. Clark St., Chicago 4. 111.
CHARLES C. Chief Engr
Franklin County Coal Corp., Herrin. 111.
ERNEST. Field Engr General Elec. Co., 841) S. Canal St.. Chicago. 111.
L. E., Mng. Engr
423 Oliver Bldg., Pittsburgh 22, Pa.

YOUNG. W. P., Pres

Hell &Zoller Coal & Mining Co.. 307 N. Michigan Ave., Chicago 1, ill
ZIMMER, WALTER.......

Hixby-Xiiunier Engineering Co., 901 Abingdon St.. Galesburg. ill.

Zl N KG RA F. J. W.. I list. Mgr....
Chicago Pneumatic Tool Co., 1931 Washington Ave.. St. Louis, Mo.
ZIV, HARRY XL. Vice Pres

Walter Bledsoe &Co.. 310 S. .Michigan Ave.. Chicago 4. ill.
ZOLMAN, G. W.. Xlech. Goods Repr

Goodyear Tire &Rubber Co, 350 N. Ogdrn Ave., Chicago 7. ill.

•Life Members

{Scholarship Members
f Honorary .Members

Establish your identity — mention this publication what dealing with Advertisers.

MentheAA, Meet

Ifouri QtUeetxll
Much of (lie success of our Institute is due to the

support we have had from our friends. We want
to continue meriting it.

We urge our membership to consult the Adver

tising Section in this and oilier issues of our Pro
ceedings when in need of equipment.

Many of our friends
carried copy with us
expressed satisfaction
through

— the advertisers — have
in each issue. They have
with die results obtained
their support.

This is the twenty-first consecutive yearbook we
have published.

lALITY CREAi

Hulburt Oil & Grease Company
Philadelphia, Pa.

Specialists in Coal Mine Lubrication

WEST VIRGINIA

TRACKWORK FOR MINES
PREFABRICATED TRACK
What it is —

It is a track system designed to fit your needs. All rails are cut to
length, curved, or bent as required and equipped with permanently
attached fastenings. The total number of parts are held to a small
minimum and all are interchangeable. The turnouts are interchange

able and may be used right hand or left hand. All parts have easily
seen, permanent identification markings.
What it does —

It saves installation time. Turnouts are installed in two labor hours.

Speeds up transportation. Saves on overall track material because
due to shorter laying "and removal time, the track handling sequence
can be closer fitted into the mining sequence plan. It gives flexibility

of layout, due to all rail lengths having a multiple length relationship.
What it costs —

Its original cost is only slightly more than rails, frogs, switches, and
ties purchased without prefabrication but its ultimate cost, due to the
labor saved in its installation and removal, is materially less. West
Virginia engineers will make a study of your mine and submit to you
a plan best adapted to your needs.
ROOF SUSPENSION BOLTS

Roof Suspension Bolts are now a proven method of controlling the roof
in many mines. West Virginia bolts are made in either wedge type or

expansion sleeve type and may be furnished with flat, angle or uni
versal washers, or with steel cross bars.

OTHER TRACK PRODUCTS
Rails and Accesories, Steel Ties, Crossings and Layouts, Frogs,
Switches, Switch Stands, Derails, Rerailers, Rail Benders.

WEST VIRGINIA STEEL AND
MANUFACTURING CO.
District Sales Agents: B. E. SCHONTHAL & CO. INC.
28 E. Jackson Blvd., Chicago, 111.
Mills and General Offices

HUNTINGTON, WEST VA.
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^i^/ith deep appreciation for your
confidence in the past, we who make
Coalmaster Drilling Tools salute the
members of the Illinois Mining Insti

tute for your magnificent war pro
duction record.

As we enter the new post-war era,

we pledge our continued coopera
tion in supplying you with the most
efficient and dependable drilling
tools modern science can devise.

^/

^-/

MINES ENGINEERING COMPANY
CONSULTING AND CONSTRUCTING ENGINEERS

DESIGN AND CONSTRUCTION
OF

COAL MINES

MODERNIZATION OF EXISTING OPERATIONS
PREPARATION PROBLEMS A SPECIALTY
COMPLETE ENGINEERING SERVICES

Louis K. von Perbandt

Paul Weir

George H. Chapman

George C. McFadden

Hollis B. Cain

Clayton G. Ball
20 North Wacker Drive

Chicago 6, Illinois
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CLARKSON ?ww

Right or Left Control
Yes, that "Stamp of approval", plus the advan
tage of right or left hand control, and the fact
lhat one motor does the entire power job, should
decide your choice when considering the most

practicalLoader

We'll be glad to supplymore

facts if you'll ask for them!

CLARKSON MANUFACTURING CO.
NASHVIUE

ILLINOIS

tr 20883 - 2U4S71 - 2171360 - 2016564
-2340309-2370147-2338704. Olhn

7ol.nli Finding.

£tefl/ie4t4-/?da4ndon Conveyors
BELT CONVEYORS

S-A belt conveyor equipment
is available in all sizes and for

varying degrees of service. S-A
engineers design and equip
complete conveyor installations
for handling any required vol
ume of coal. If you plan to
modernize or expand your con
veyor system, consult with S-A
for a recommendation. Write

us for a copy of belt conveyor
catalog No. 146.
PAN CONVEYORS
REDLER CONVEYORS
S-A REDLER Con

veyor-Elevators are
particularly well
suited

for

handl

ing fines at the

S-A pan conveyors for use as
picking tables, feeders and low
ering conveyors are available
in any required size for any
particular requirement. Write
us for pan conveyor catalog
data, which gives dimensions
and engineering data on sever
al styles.

mine as well as
hulk chemicals.

REDLERS convey
and

elevate in a

single unit . . . .
have compact en

closed casings and
are

available in

sizes for handling
practically any re

quired number of tons per hour. Write foREDLER Catalog No. 140.

STEPHENS- ADAMSON
45 Ridgeway Ave.

20 N. Wacker Drive

Aurora, Illinois

Chicago. Illinois

MANHATTAN

HOMOCORD CONVEYOR BELT
Cushioned . . Tough . . Flexible . . Mildew-Proof
"Rippling Muscles" Construction
MANHATTAN Homocord Conveyor Belts trough naturally and ride ef

fortlessly over miles of idlers under the crushing, grinding, shifting weight

of the toughest tonnage.

The secret of this supple and rugged belt is the Homocord STRENGTH
MEMBER. It's a new pattern of longitudinal and cross-cords invented byManhattan engineers, particularly and only for use in conveyor belts . . .

Rippling Muscles of selected cords roll in a resilient matrix of FLEXLAST1CS, absorbing and rebounding to every shock . . . And the Flexlastic cover is literally "rubber armorpiate."

Unlike the ordinary cord belt type, Homocord holds metal fasteners.
It also can be spliced and vulcanized in the field.
Before you buy your next conveyor belt, let a Manhattan representative
show you operators' records of Homocord's higher haulage at less cost.
OTHER MANHATTAN PRODUCTS FOR MINES
Transmission

Belts

Fire Hose

Oil Spray Hose

V-Bolts

Air, Water, Steam Hose

Flexible Rubber Pipe

Dusting Hose

Rubber Lined Pipe
Brake Blocks and Lining

Suction Hose

Mine Trolley Wire Guard
Vibration Dampcncrs

Car Reel Flanges
Packing and Gaskets
Abrasive Wheels

RAYBESTOS-MANHATTAN, INC.
MANHATTAN RUBBER DIVISION
PASSAIC

NEW JERSEY

ly/se the wire rope
that's cut out for

today's jobs
T.

ihere's no place for slack in the coal industry's program—or in a vital
mining cable. To accelerate production, to strengthen your defense against
equipment shutdowns, you need the workability and durability of Preformed

Yellow Strand. With this time-tested wire rope handling the load, giant strip
ping and loading shovels can take the full bite. Main hoists can utilize their

high speeds with safety. Above and below ground, cable-using machines can
move closer to capacity operations and put off replacements.
These gains result from pointing up Yellow Strand's stout, drawn-to-

order steel wires with the limberness of preforming. The rope reeves easily
. . . runs freely around small sheaves . . . spools evenly despite overloads.
Still every length is as tough as ever—highly resistant to shock, abrasion and
drum crushing. Today time-and-labor-saving cable counts double in pro
duction. Install Preformed Yellow Strand and help your men and machines
deliver to the limit.

Broderick & Bascont Rope Co., St. Louis
Branches: New York, Chicago, Houaion, Portland, Seattle. Factories: St. Louis, Seattle Pooria

YELLOW

STRAND
PREFORMED

WIRE
9

ROPE

it's "KNOW HOW" I that counts
Yes, it takes "know-how" to help save lives, and reduce

the frequency and severity of mining accidents. Bitumi
nous Safety Engineers have that "know-how" . . . they
are trained, skilled men who combine laboratory and

field work to provide complete mine safety for Bitumi
nous Workmen's Compensation policyholders. Their
Safety Engineering Program consists of regular mine

inspections . . . analysis of mine hazards . . . survey
recommendations . . . accident prevention activities . . .

reduction of operating expenses resulting from acci
dents . . . and establishment of production efficiency.
Bituminous Safety Engineers serve mine owners, oper
ators and workers alike with their Safety Engineering
Program.

"SeccvUty cvi£& Se/wlce

QiiiTOMlMDUSiCASHAii-

ttlTUC0RP0RATI0N ^

HOCK ISLAND ^-UBX ILt I N0 I S

Over 30 Years of Service to the Industry
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MCNALLY PITTSBURG EQUIPMENT
CAN BE BOUGHT IN INDIVIDUAL UNITS

ta meet you* ^equinemettte
McNALLY

SCREENS

Efficient multiple screen
ing sections combine with i

means for by-passing to m
lower decks for rescreen-

ing and mixing coals at
low operating cost.

McNALLY GEARMATIC
DRIVE CRUSHER
New Gearmatic Crusher for economi

4

cal reduction to screenings or stoker

sizes. Light.

Standard.

Heavy-Duty

Stoker Coal Crushers; seven sizes. Re

duces egg and nut sizes to 1!4", I".
>A". Gearmatic Primary Breakers also
available.

McNALLY-NORTON WASHER
McNally-Norton Washers are fully automatic, of

the Baum jig type. They give positive separation
of coal from refuse . . . assures maximum coal

recovery. Wash sizes to 8". Operating control is
simplified. Power consumption low. No constant

attendant is required. Specific gravity of washed
coal is adjustable to predetermined market require
ments. McNally-Nortons are available in
from 25 to 450 tph per unit.

models

McNALLY-CARPENTER DRYER
McNally-Carpenter is a flexible dryer of the centrifugal
type that assures high water removal. With the McNallyCarpenter there is small loss of product in the effluent.

Dryer has large capacity, low power cost per ton of

dried material, and low maintenance cost. Especially
efficient in minus %" sizes.

M'NALLY S PITTSBURG
MANUFACTURERS OF

EQUIPMENT TO

MAKE

COAL A

McNally Pittsburg MIg. Corp. — Manufacturing Plants: Pittsburg, Kansas •

BETTER

Wellston, Ohio.

Engineering & Sales Offices:

Pittsburgh •

Chicago •

Rio de Janeiro •
11

Pittsburg, Kansas •

FUEI

Wellston, Ohio

660

TIMKEN® EQUIPPED CARS
STILL GOING STRONG

AFTER MORE THAN 20 YEARS' SERVICE

For over 20 years. 660 Timken
bearing equipped cars have
helped Consolidation Coal Com

pany (W. Va.) move maximum tonnage at minimum expense at their
No. 63 mine. And these cars arc still going strong!

Timken bearings on the axles permit easier starting, higher speeds,
less power lost due to friction. They enable locomotives to haul more
cars and more coal per trip. And they help keep maintenance expense
at a minimum.

Due to their tapered design, Timken bearings take both the heavy

radial and the severe thrust loads encountered on rough, winding
mine tracks. They roll freely and frictionlessly under the tough
est hauling conditions. Effective closures keep lubricant in, result
ing in reduced time out for lubrication. Timken bearings are built
to last as long as the cars themselves.
For peak production at minimum cost

TIMKEN

TAPERED "ROLLER"BEAMES

THE

TIMKEN

in your mine, get Timken bearings in
every new mine car you buy. Look for
the trade-mark "TIMKEN" on the

bearings you use.

ROLLER

CANTON 6, OHIO

BEARING
CABLE

12

COMPANY

ADDRESS "TIMROSCO"

...how good?

larding Coal-Mining A

how much ?
Delivering the goods ... fl»
iacts
information, ideas, plan
^atwillbeoirealhelptoal

ro

progressive-minded men in the

Li mining industry is ibe,ob
oi Coal Age's editors.

° These typical beadlinesirom
tecent issues indicate the va
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eyand timeliness oi articles

r;oJ will find each month in
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JprimereasonvdiyCoal^
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ing coal mining executive^

pervisors and managers More

than
13,000 top men in the
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AMcGRAW-H.U PU.UCATION
ABC
ABP
330 West 42nd Street
New York 18, N.Y.

to

ENRY O. ERB
COAL PREPARATION CONSULTANT

Washability Studies

Plant Design

Plant Operation and

Control for Maximum Yield

And Efficiency

Viking
819 So. Fourth St.

Representative

"VIKING"

Terre Haute, Ind.

HOT VAPOR

Crawford 2086
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Ridiculous? Perhaps. But if a breakdown in your coalhauling system can stop your entire operation...if you have
to pay a full crew to stand by until coal will move again...
you are adding the entirepayroll oj your mine to your main

ma

tenance costs!

That's the basic maintenance-cost difference between

the "continuous" method and constant coal hauling with

i150-man
maintenance crew i

ace

mine cars!

If a mine car breaks down, only one car is out...every
thing else goes on. Coal is being cut, loaded, hauled,
dumped, processed, and shipped. Inexpensive repairs are

made in your own shop. Your operations arc not stopped
and every man in the mine can keep getting coal out!
If you're planning a new coal hauling system, let your

nearby Q.C.C Sales Representative show you what a reli
able, wellplanned mine car system can do for you. American
Oirand Foundry Company, New York • Chicago • St. Louis
Cleveland • Washington • Philadelphia • San Francisco
Pittsburgh • Huntington. W. Va. • Berwick, Pa.

nor (&eal!&stftHtttf cfficc&ecu

SERVING THE MINING INDUSTRY
Since 7863

(Sy^LOYY

THE WATT CAR & WHEEL COMPANY
BARNESVILLE. OHIO

District Safes Agents
B. E. SCHONTHAL & CO., INC.
28 East Jackson Boulevard

Chicago 4, Illinois
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• LIQUID SOAPS
Specials for mine wash-house use.

• SO-WHITE- HAND CLEANER
For dispensers. Cost less - you use less.

• OZO-NAPTHOL- foot bath
Disinfects - deodorizes

• X-17 PAINT- METAL PROTECTIVE
Resists acids and alkalies — economical

RAMPAK
AIR HARDENING IMPREGNATING LIQUID

Fills porosity in all metallic alloy castings

KIRK WHITE CHEMICAL CO.
OCONOMOWOC

WISCONSIN

18
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They're plenty tough
wet or dry!
Streamlining your blasting operations with
Seal-Tite Tamping Bags saves labor, speeds up
shooting and reduces cost. Supplies of dummies
are made up quickly and easily and are stored
underground under humid conditions —and
they're always handy and ready for use.
We'll send you samples of Seal-Tite Tamping Bags to
try out — in the sizes you need — or in an assortment.
Yours for the asking.

MT. VERNON, ILL.

^lediincfr . . .
From

DRILL CORE

To FINISHED PRODUCT

Coal Washability Reports
Raw Coal Studies
Pilot Plant Tests

Cleaning Plant Performance
Testing your coal is our business — whether it is in the drill core stage
or ready for market as a finished product.
Here is what test data on your

Here is what test data on your
RAW coal will show yon . . .

CLEANED product will tell . . .

The expected analysis of your coal

The operating performance of the
cleaning equipment installed.

if efficiently cleaned.
The yield of the cleaned product
and amount of refuse.

The efficiency of separation of the

Indication of the type of cleaning
problem.
The range of sizes necessary to he-

coal from impurities.

The actual quality of coal you are
going to market.

cleaned.

Type and amounts of impurities

Whether your plant is consistently
functioning so as to continually
produce the desired product.

and whether crushing would hebeneficial.

The gravity at which the cleaning

Whether your plant needs addi
tional equipment to perform sat

equipment should operate.
Type of cleaning process best a-

isfactorily.

dapted to the coal.

These are problems in which we are experienced, and which we can

solve for you.

Coal Specialis/s Since 1908

COMMERCIAL TESTING & ENGINEERING CO.
307 N. Michigan Avenue, Chicago 1, Illinois
Charleston 23, W. Va.

Cleveland 15, Ohio

Norfolk A, Virginia

Toledo 2. Ohio
Terre Haute, Indiana

Affiliated: COMMERCIAL TESTING CO., Rochester A. N. Y.

2(1

for
maximum

dependability—
for

long-run
economy—

specify

ROEBLING
! WIRE PRODUCTS

; FOR MINING
1

Wire Rope & Fittings

|

Electrical Wire &Cable

i

Wire Screen

|

JOHN A. ROEBLING'S SONS COMPANY
TRENTON 2, NEW JERSEY
CHICAGO BRANCH—5525 W. Roosevelt Road

CHICAGO LINE—CRawford 7-6400

SUBURBAN LINE—Olympic 6600
TELETYPE (TWX)—Cicero 1209

A Century of Confidence
21

MINER
DRAFT and BUFFER GEARS
Mine car haulage costs can be definitely reduced by the use of Miner Draft
and Buffer Gears. These devices should be specified for your cars because

they provide necessary protection against the shocks of mine train opera
tion. These shocks must be properly absorbed in order to prevent high
maintenance expense and premature breaking down of car structure. Miner
Gears are made in both center and double bumper arrangements.

W. H. MINER, INC.
THE ROOKERY BUILDING

.'.

CHICAGO, ILLINOIS

LINCOLN
Centralised Lubricating Systems
Hand and Powor Operated
SPECIALIZED

Groaso

LUBRICANTS

lor all mining operations

and

Oil

Guns

Grease Fittings. Accessories

Writo or 'phono us lor catalog and information on our complete
linos of lubricating equipment including:
IESCO SPECIALIZED LUBRICANTS
LINCOLN LUBRICATING EQUIPMENT
ERIE PUMPS & ACCESSORIES

•

TRICO OILERS & FUSES

OIL ABSORBENTS for grease, oil & water

COMPRESSORS

JOS. H. YERKES & CO.
LUBRICATING ENGINEERS
SALES

•

3715 Washington Ave.

INSTALLATION

•

SERVICE

ST. LOUIS 8. MO.
22

Newstead 6605

KEEP AHEAD OF COMPETITION
with Modern R&S

R&S FROTH FLOTATION HYDROTATOR

R&S HYDROTATOR

For washing fines and very fines, including sludge and dust

For woshing fine cool

R&S SUPER-AIRFLOW

R&S HYDRO-SEPARATOR

For dry cleaning fine cool

For waihing coarse coal

Write today for bulletins giving full information about these R&S profit winners.
For seasoned advice on all types of eoal preparation problems consult R&S engineers
They are good
^
—
-^
men to know
. . . and now

is a good time to
meet them.

Write today.

ROBERTS and SCHAEFER CO.
130 North Wells Street, Chicago 6, Illinois
2801 Broadway Ave.

P. O. Bo« 570

PITTSBURGH 16. PA.

HUNTINGTON 10. W. VA.

251 Writ 51th Street, NEW YORK 19. N. Y.

Mc MASTER-CARR supply QO.
640 W. LAKE STREET

CHICAGO 6, ILLINOIS

Distributors oj

INDUSTRIAL, MILL AND MINING
SUPPLIES
INDUSTRIAL HARDWARE

CONTRACTORS EQUIPMENT
ENGINEERS' SUPPLIES

SCREW THREAD PRODUCTS
STEAM SPECIALTIES

A FRIENDLY SERVICE SINCE 1887
54,112 items of Mining, Mainte
nance, Contracting, Machinist

and Industrial Supplies at your
call. Allen handles standard

quality well known lines, and
manufactures leather belting,

pipe plugs and pipe nipples, hose
brass goods and fire protection
equipment. Your inquiries are
invited.

ESTABLISHED 1887

W. D. ALLEN MANUFACTURING CO.
566 WEST LAKE STREET

CHICAGO 6, ILLINOIS

ALL PHONES: RAndolph 6-8181
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...J MARK OF QUALITY
• Trolley Line Materials

• Railbonds

Hangers
Clamps
Splicers
Expansion Bolts

Mechanically-Applied Bonds
Steel Metallic Arc-Weld

Process Applied Bonds
Copper Metallic Arc-Weld
Process Applied Bonds
Welding Machines

Section Insulator Switches

Frogs

Portable Track Drills

Turnbuckles

• Feeder Materials

• Locomotive Equipment

Feeder Wire Insulators

Trolley Shoes and Harps
Trolley Wheels and Harps
Trolley Wire Lubricators
Trolley Wire Lubricant

Safety Feeder Switches
Feeder Slings
Feeder Taps
Splicers
Feeder Clamps

Cable Guide Insulators

• Protective and Control Equipment
Automatic Motor Starters, Open Type and Gas-Proot
Multiple Distribution Boxes, Open Type and Gas-Proof
Junction Boxes, Open Type and Gas-Proof
Gas-Proof Connection Boxes

Fused Trolley Taps
Rubber Connection Plugs
Ground Wire Clamps

• Couplers
Automatic Mine Car Couplers

BRASS

OHIO
MANSFIELD

'^^

nadian Ohio Brats Company, Lid,

OHIO•U - S • A
Niagara Falls. Ont.. Canada

COMPLETE O-B PROTECTION FOR CONTINUOUS PRODUCTION
25

SHOWN here are the results of a recent laboratory combustion
test comparing: (I) ABC Regular Treatment Brattice Cloth;
(2) ABC Dry Treatment Brattice Cloth; (3) A competitive dry treat
ment Brattice; and (4) A plastic Brattice material. Each was sub

jected to a blow torch flame for 30 seconds under identical condi
tions. The photograph was taken at the end of the 30 second period.
£1 ABC

=2 ABC

"4

=3

charred ai point cf charred at point charred

at point of badly
with
flamo decomposed.

contact with flame

of contact with

contact

only.

flamo only.

No afterglow.

No aftorglow.

only.
20 second

afterglow;

first test. 36 seconds;

No

afterglow.

second test.

Send for sample of ABC Brattice and make this flame test yourself.
ABC is flameproof . . . and completely resists mildew, won't shrink,

resists face shots and other external damage. Write for Bulletin 49.

AMERICAN

BRATTICE CLOTH CORP.
300

BUFFALO

ST.

WARSAW,
26

INDIANA

where ordinary ties last 4 years—
HOPPERS PRESSURE-CREOSOTED TIES

LAST 5 TIMES AS LONG!
Here's a story of substantial savings! It's typical, not un

usual. A certain coal mine found that ordinary, untreated
ties averaged only four years' service. Then, Koppers
Pressure-Creosoted Ties were installed. Twenty-one

years later, over 97% of these ties were still in use, and
were still giving good service.
In other words, by installing Koppers Pressure-Creo
soted Ties—the Ties that resist decay and stand up under
the punishment of heavy traffic—this mine eliminated
five costly replacements. Such
savings have always been im
portant, but with today's high
labor and replacement costs,
they are now imperative.
Koppers Pressure-Treated
Wood can save money for you.
It's easy to find out how. Just
send for our free book — "10

Proven Ways to Cut Mining
Costs."

KOPPERS COMPANY, INC.

Pittsburgh 19, Pa.

PRESSURE-TREATED WOOD
27

BEALL BROTHERS
SUPPLY CO.

COAL MINERS' TOOLS
and

MINE SUPPLIES

ALTON. ILLINOIS

MARION, ILLINOIS

get more $ $ $
from that

MINE of

YOURS...
BOWDIL equipment is specially designed to meet present day demands for
extra strength and power saving. BOWDIL CUTTER BARS, the sturdiest bars
in mine use today are standardized to fit all coal cutting machines. Famous

BOWDIL CONCAVE BITS cut coal faster, easier

last longer, save time as

well as power. Write for information about BOWDIL AUGERS. DRILL BITS.
MINERS REPLACEABLE POINT PICKS. SPROCKETS, ROPE SOCKETS. SPIKE
PULLERS.

THE

l/ilj
BOWDIL

OU W

CANTON, OHIO
28

COMPANY

•nHgamni

NO-KOL-DUST

'.[ MHO Si

NO-KOL-DUST
COAL TREATING OIL
We can furnish ANY VISCOSITY from

100 («\ 100 S. U. to 5000 (a) 100 S. U.

(1)—Recognized and approved by the leading coal companies and
equipment manufacturers.

(21—Made strictly from Smackover Crude and is always uniform.
(3)—The high viscosity grades cling to the outer surfaces of porous
coal and hold down tho float dust.

(4)—Renders tho coal practically impervious to water and seals in tho
inherent moisture.

Shipment in tank car lots from our own
refinery at Smackover, Ark.

• >

HENRY H.
REFINERS

CROSS

COMPANY

<<

PETROLEUM
Telephone: Wabalh 2-

122 South Michigan Ave.
Chicago. Illinois

8728-35
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BETHLEHEM PRODUCTS

for the Mining Industry
constructions, either preformed (FormSct) or non-preformed.

Prefabricated Track
Every item for a complete mine-track
set-up. After studying a blueprint or
sketch of your workings, Bethlehem will

Also recommended is the Bethlehem

Lay-Lock

figure the trackwork, cut the rails to
length and precurve them in its own

hoists.

Safety

Clamp

for

shaft

This device is bolted to the

hoist rope several feet above the cage.
Heavy chains connect the clamp to the
cage so that, in case of rope failure at
the socket, the cage is prevented from
dropping.

plant, and ship the entire outfit ready
to assemble—rails, steel ties, switches,

switch stands, turnouts, frogs, guard
rails, joints, bolts, etc. A prefabricated
track job saves installation time, cuts

Hollow Drill Steel

maintenance costs, reduces derail
ments.

Fatigue-resisting

Mine Roof Bolts

drill

steel—equally

suitable for forged-on bits or threaded

Bethlehem is in excellent position to

rods used with detachable bits. Easy to

furnish mine roof bolts and accessories.

forge

Thousands of bolts are stocked in

round,

lengths graduated by the half-foot from
2 ft 6 in. to 8 ft 0 in. A large supply
of wedges and roof plates is maintained

fatigue failure. Rigid inspection assures
top quality. Available in standard
sections and lengths.

in order to make prompt shipment.
These roof supports may be ordered in
simple sets, each set consisting of a

Solid Drill Steel

threaded and slotted bolt with nut,

An all-purpose carbon tool steel for
general blacksmithing tools, chisels,

wedge, and roof plate; or sets may

and

heat-treat.

well-centered

The
hole

smooth,
minimizes

drills, pinch bars, etc.

consist of a roof tie or channel with

four roof bolts, four wedges, and four
angle or plate washers.

Wire Rope
For shafts, slope operations, incline
planes, machine feeds, slusher hoists,
conveyors, dragline excavators, power
shovels. Bethlehem wire rope is avail
able in all standard grades, sizes, and

OTHER

BETHLEHEM

•

*

BETHLEHEM
STEEL

PRODUCTS

•

FOR MINES

MINE CARS • WHEELS AND AXLES • TOOL STEELS • BOLTS, NUTS,
RIVETS, AND SPIKES

•

WIRE NAILS

•

HOT-ROLLED SHEETS

•

GALVANIZED

STEEL ROOFING AND SIDING • PIPE • FABRICATED STRUCTURES
• PLATES • MAYARI R 1H1G H- S TREN G TH, LOW-ALLOY STEEL)
30

•

The world's largest shovel is now equipped with a 45 t u. yd. dipper. Its

from end design gives it increased range

the MARION

LINE

STRIPPING MACHINES
Type

Capacity

33-M .
43-M
362
372
• 93-M

34
1
1 ',5
PA
2'5-3

492
•111-M

cu.
cu.
cu.
cu.
cu.

Capacity

Type

yds.
yd.
yds.
yds.
yds.

4161
151-M
5323
5561
"7200

3 cu. yds.

' "7400

8-12 cu. yds.

3'5-4 cu. yds.

"7800

30 cu. yds.

Diesel Clulch lype and Ward-Leonard ele :lric.

"' Size of bucket depends on length of bo om.

COAL LOADERS
There is a MARION Coal Loader of the proper si/c anc capacity to meet

every requirement. Tell us your needs.

MARIO 1 N
POWER

SHOVEL

CO M P A

Marion, Ohio, U.S.A.
31

N Y

EGYPTIAN

EXPLOSIVES

DYNAMITE

GELATIN
PERMISSIBLE
BLASTING
PELLET

POWDERS

POWDER

POWDER

ELECTRIC BLASTING CAPS
BLASTING CAPS
ELECTRIC SQUIBS
SAFETY

FUSE

BLASTING

ACCESSORIES

For Best Results Use "Egyptian"

Egyptian Powder Company
Factory: MARION, ILLINOIS

Main Office: EAST ALTON, ILLINOIS

DEMINQ MINE PUMPS
In many of the wellknown mines in the Unit

ed

States. Deming Mine

Pumps have established
records for continuous

performance under severe
conditions and at low op
erating costs. The com
plete line of Deming Mine
Pumps includes centrifu

gal, turbine and horizon
tal piston types, in sizes
and capacities designed to
meet practically all stand
ard and special pumping
needs.

Distributors

COMPANY

CR1KNKTX

Chicago, III.

'1425 So. Western Ave.

THE DEMING COMPANY
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SALEM, OHIO

"The World's

Most Complete Line
of Modern

Mining Equipment"

Procfacts /br
me coac Aimes
CONTINUOUS MINERS

JCM machines will

JOY Continuous Miners are built in two

handle split seams

models, the 3-JCM for low coal and the 4-JCM
for thick seams. Both are field-proved units,
highly flexible and mobile—the greatest single
advance in coal mine mechanization today for
safety and high-tonnage, low-cost production.

—can

be used

in

any mine the ma
chines will

enter.

Continuous Miners can handle seams from

42" to more than 100" high, eliminating com
pletely the former separate jobs of cutting,
drilling, shooting, and loading away from
the face.

ROOF-BOLTING EQUIPMENT
PERMISSIBLE COMPRESSORS

JOY WK-82 and 83 Mine-Air

COMPLETE LINE OF DRILLS

Compressors are B of M-approved . . . highly efficient,
heavy duty air-cooled units,
available in rubber-tire or

JOY Stoper Drills are available

in a full range down to 21" high.
They do the entire job: drill the
holes, drive the bolt and wedge,
and tighten the nut. In 36" coal
or less, with JOY Drills you can
drill the maximum hole with

fewer steel changes.

track models, either self-pro
pelled or draw-bar type. Ca
pacities range from 130 to
240 CFM, height from 30" to
34".JOY Roof-Bolting Hquipment is backed by 50 years of
compressor and drill-build
ing experience.

MOVES

Licensed under the patent to

E. C. Morgan, No. 1,953,325.
nrtritnttrr

TRACKLESS

UNIVERSAL
CUTTERS

The JOY 1l-RU, above, only 30" high for work in thin seams, ant
the 10-RU for thick scams, are highly maneuverablc, fast tramming

completely hydraulically controlled universal cutters for mechanized
mining. Roth can make horizontal cuts, as well as shear cuts, any
where in the face.
SHORT WALL

The JOY 11-B, left, is a

CUTTERS

short-length, narrow ma
chine for conveyor mining

\t^SSS^

Also available are the 7-B, a

heavy-duty cutter for high
capacity production; and the 5B-1, a unit

for small mines. The 1 1-B and 7-B have a

JOY Bugduster as standard equipment.

LOADING MACHINES
14-BU
LOADER

JOY builds two Loaders
for thin seam mining—
the 14-BU, with a ca
pacity up to 8 tons/min., and
the 12-BU, a 28y2" Loader of

l'/2 ton/min. capacity for con
veyor mining. For thick seams,

the 8-BU is designed for narrow places and explora
tory work, and the 11-BU is a high-production

Loader rated up to 10 tons/min. in 60" seams.

SHUTTLE CARS
JOY Shuttle Cars are built in various

MODELS

FOR EVERY MINING NEED

heights and capacities to suit any re
quirements. They are available either

battery-powered or with hydraulic
cable reel, and may have fixed high,

fixed low, or hydraulic adjustableelevating discharge. Models with •(wheel steering and (-wheel drive are

the 6-SC, (right) only 29" high for

low coal, the 42" Model 5-SC, and
the high-capacity 10-SC.

SULMET COAL CUTTER AND AUGER BITS

with Tungsten Carbide inserts for lasting sharpness

fr

Sulmet Bits have a field-proved
cutting life many times greater •

than the hardest alloy steel bit. '_'

They consume less power, cut
faster; cut more places with fewer

bit changes.

Consult aJOY Engineer for '^fes fl/6t$&'/Ofat?

TONNAGE FAST... AT LOW COST
COAL DRILLS
The CD-26 is a self-propelled, hy-

draulically controlled trackless coal
drill that keeps ahead of any loader.
Rotation speed is variable independ

JOY CD-26

ent of feed, and the feed can be varied

TWIN-BOOM DRILL

independent of speed, to suit drilling

conditions. JOY Mobile Coal Drills

are available in single or twin-boom
models, with hydraulic or electric
controls.

AXIVANE VENTILATION FANS
THE PIONEER VANEAXIAL FAN

JOY AXIVANE* Tans are designed for lower
speed operation, which reduces noise, increases
life and simplifies lubrication. Other features
include wide range of blade adjustment and

simultaneously adjustable blades, eliminating
guesswork settings. JOY Fans are always at
peak efficiency, even when air demand in
creases or decreases considerably.
•Reg. U.S. Pat. Off.

CONVEYORS
Troughed Belt Conveyors
Three series of belt conveyor de
signs are available.each engineered

for the particular type of job re

quired. JOY Tandem Pulley Drive Bell Conveyors
feature low belt tension and integral extended

discharge suited to gathering and main haulage
underground. JOY Single Pulley Drive Melt Con
veyors are particularly adapted to slope-belt in
stallations and the hauling of sticky or wet ma

terials. JOY Type "C" Conveyors offer a complete
line from 3 to 20 IIP with interchangeable parts.
These units are adaptable to multiple opera

tions. All JOY Conveyors are furnished with

sealed precision bearings as standard
equipment.

Chain Conveyors
For mechanical mining in thin seams. JOY

Chain Conveyors are available in a variety of sizes for

face loading, room and gathering work.

Shaker Conveyors
JOY Shaker Conveyors will move coal in inclines up

to 15??, over rolling and dipping mine bottoms without
spilling. Cushion stroke reduces shock loads on all
parts, adds greatly to the life of each unit.

O0W/0&& &H&^jtwcfa^/C&fUua.&Z€cytoffce*t&-'

JOY ELECTRICAL cQiijiEsJzi EQUIPMENT
POWER CONNECTORS
There's a JOY Plug or Power
Receptacle for practically any

mining need. Factory molded
as one-piece neoprene units and
joined to their cables by taperneck vulcanization, they out

wear and out-perform molded
phenolic, plastic or porcelain
units. Hundreds of styles
available.
A. ROUND STYLES—One to six con

ductors. 316 to I MCM wire size.
Scal-out moisture when connected.

GANG BOXES

Avail.able in polarized or non

With JOY Gangs, one main

polarized designs.

feeder supplies power to

ductors. FtOtoFI wire size. Seal-out

several machines—simplifies
wiring problems and per

moisture when connected. Available

mits use of shorter and

B. OVAL STYLES—Two,to five con
in polarized or non-polarized designs.
C. BIGUN STYLES—Have water-seal

and threaded metal couplings.

One

smaller diameter power
take-off cables. Available in

a variety of sizes with con

to six conductors (M6 to 1 ,MCM).

nector and receptacle com

available on three- and four-conductor

binations to meet all stand

Polarized or non-polarized. Pilot pins

designs.

ard mining needs.

SAFETY CIRCUIT CENTERS
JOY Safety Circuit Centers use circuit breakers to protect men,
machines and cable against dangers attending overloads,

shorts, ground leaks, etc. Those with control circuits are
wired so sectionalizing connectors drop load in process of
disengagement. Two styles are available (I) DUST RFS1STANT HOUSED for entries or non-gaseous mines; (2) PER
MISSIBLE UNITS (approved by the U. S. Bureau of Mines)
for power distribution in gaseous atmosphere. Supplied with
one to four outlets in current ratings to match job require
ments. Descriptive literature available. Ask for Bulletins
S.C.C. 100 and S.C.C. 101.

CABLE VULCANIZERS
Simple to operate, JOY Cable Vulcanizers quickly pay for
themselves by making it possible to repair cuts and breaks in

vital portable power lines immediately. Two models are avail
able—"Steam" and "Direct Heat."

Both are heated electri

cally with automatic temperature controls.

Bulletin RV106

describes these vulcanizers in detail and lists mold vs. cable

sizes. Ask for your copy.

Write for Bulletins, or (/Pt^ccU^O/yo^OrtAtHWl/

JOY MANUFACTURING COMPANY
GENERAL OFFICES: HENRY W. OLIVER BUILDING • PITTSBURGH 22, PA.

IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO

„

mM Mi Batteries have been proving
I 1 %A0 our point .since 1913- Our
point is this: // a battery is good, the
manufacturer can afford to guarantee
100% service at all times with a cost-

guaranteed-in-advance plan. This is the
KW plan on which successful operators
have depended for 37 years.
Locomotive and

shuttle-car

operation requires continuous, trouble-

free service . . . rugged, extra-heavy duty
construction — that's

KW!

And

that's

why KW can afford its famous guaran
teed cost plan. Ask us about this plan
today.

KW BATTERY COMPANY, INC.
Foot of Montague Street
Brooklyn 2, New York

3705 N. Lincoln AvenueChicago 13, Illinois
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HENDRICK
SCREENS
Ilendrick Flanged-Lip Screens—Unexcelled

for screening and dewatcring coal; fur
nished with short, medium or long slots, in

a wide range of sizes of openings. The stag

gered slots are practically non-clogging;
flanges speed separation.

llendrick Wedge-Slot Screens —To adapt
them most effectively to material to be
dewatered and classified, they are con

structed with varied types of profile bars,
four of which are illustrated.

for every
coal

production
requirement

profile B. for dewatcring

sludge, silt and fine coal on
shakers, vibrators, classi
fiers, dryers, filters; antistream-pollution equipment
PROFILE D, for heat dryers

profile C, for heavy-duty service

and dewatering of irregular

on shakers and vibrators; in chutes,

shaped grains; also for re
tarding surge of water and

drags, sluiceways; dewatcring of
refuse and following washbox dis
charge.

material.

I
t

WEDGE-SLOT "GRIZZLIES" haveheavy-

PROFILE CR, for jig bottoms, better

separation and automatic evacua
tion of refuse.

duty bars for rough separation, dedusting and nut rinsing; assembled
with stronger U-supports and rivets
than standard Wedge-Slot Screens.

Other Hendrick products include perforated metal screens, vibrat

ing and shaking screens, elevator buckets, flights, conveyor troughs,

shaker chutes and ball frames.

HENDRICK
Perforated Metali
Perforated Metal Screent

Wedge-Slot Screens
Mitco Open Steel Flooring,
"Shur-Site" Treads and

Armorgrids

ejfianei/lrictii'litia ^owtfawiu
34 DUNDAFF STREET, CARBONDALE, PENNA.
Sales Offices In Principal Cities
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NOW!2S% More L'9ht
Than Ever Before Available

In a Miner's Cap Lamp...

Edison

model

R-4

Electric Cap Lamp
1U. S. Bureau of Mines

Approved

Positive "Spot" Adjust
ment

Floodlight Beam When
Required
Comfortably Balanced
Headpiece
Four-Cell Edison Nickel-

Iron-Alkaline Battery
Welded Steel Cell
Container

Entirely new in its refinement of design,
while retaining the unique Edison nickeliron-alkaline battery principle, the
Edison Model R-4 Electric Cap Lamp
presents today's maximum values in high
performance, unfailing dependability,
and years of useful life.

New research and new engineering of
every detail, from headpiece to battery
case, give the mining industry a cap lamp
designed to serve men and management
with higher standards of safety and effi

Tough Nylon Plastic

ciency than ever before available. Bul

Outer Case

letin No. M-16.

Mine Safety Appliances Company
Pittsburgh 8, Pa.

Ife&Ut/uvUf,. . .
TIREX "RIBBED" INSULATED CONDUCTORS
An exclusive and radical improvement in Shuttle
Car Cable design that assures longer service life,
safer operation, and lower operating costs. Ribbed
Insulated Conductors firmly interlock with the
jacket so that even continual twisting of the
cable cannot pull them out of position. They will
not twist, kink, or override each other.

CURED-IN-LEAD SELENIUM NEOPRENE ARMOR
Another

TIREX

exclusive.

Can't

be

beat

for

balanced protection against crushing and run-

overs and exposure to water, acids, grease, oil,
heat and flame. Bears approval No. P-101 of the
Pennsylvania Department of Mines.
Simplex-TIREX Cords and Cables are made in sizes and
types to meet every need of the mining industry. All are
jacketed with Cured-In-Lead Selenium Neoprene Armor.

For complete information and help with your specifica
tions drop a line to . . .

SIMPLEX WIRE AND CABLE CO.
564 W. Monroe Street

CHICAGO 6, ILLINOIS

Main Office: 79 Sidney Street, Cambridge 39, Mass.
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PEORIA TRACTOR & EQUIPMENT CO.
400 FRANKLIN STREET

PEORIA 2, ILLINOIS
TELEPHONE 6-6177

•

•

»

Sales, Service and Parts Distributors for
ATHEY

—TRAILER WAGONS
—TRACTOR LOADERS

J. I. CASE
CATERPILLAR

—INDUSTRIAL TRACTORS
DIESEL
—ENGINES

—TRACTORS
—MOTOR GRADERS

—POWER UNITS

—EARTHMOVING EQUIPMENT
GARDNER-DENVER

—COMPRESSORS
—AIR TOOLS

—CRUSHING EQUIPMENT

GRUENDLER
HOUGH

—TRACTOR MOUNTED
SHOVELS

HUBER

—ROLLERS

HYSTER

—WINCHES
—CRANES

MARTIN

—TRAILERS

THEW

—SHOVELS
—DRAGLINES
—MOTO-CRANES

TRACKSON

TRACTOR MOUNTED
—SHOVELS
—SIDE BOOMS
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MINE CAR HITCHINGS

TRACK

SPECIALTIES

TROLLEY LINE MATERIAL

DUQUESNE
MINE SUPPLY COMPANY
—PITTSBURGH—

NCG
EVERYTHING

FOR

WELDING
WELDING

Industrial Gases, Welding Apparatus,
Electrodes

NATBONAL CYLINDER GAS COMPANY
840 N. Michigan Avenue

Chicago 11

42
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BEARING SPECIALISTS
POWER TRANSMISSION EQUIPMENT

BEARINGS

PILLOW

BLOCKS

BRONZE

BARS-BUSHINGS

V-BELTS

ROLLER

&

SHEAVES

&

SILENT

CHAIN

SPROCKETS

SPEED

REDUCERS

R-J BEARINGS CORP.
3300 LINDELL

ST. LOUIS, MO.

"Member of Anti-Friction Bearing Distributors Association"

44

SEALMASTER
BALL BEARING UNITS
Combine All

Essential Bearing

.^j Features In One Unit!

Cartridge Unils

SEALMASTER Ball Bearing Units have features that

contribute to the good performance and long life of
any industrial product on which they are used. Tex

tile equipment, oil field machinery, farm implements
and air conditioning equipment are only a few of
the many widely varied fields in which manufac
turers have standardized on SEALMASTER units.

To he sure of the best possible bearing perform
ance, consider SEALMASTER units when designing,

or redesigning products. Write us for a copy of
SEALMASTER Catalog No. 845.

Flange Units
.DIVISION

STEPHEN S-A DA M S O N

45 «IDOIWA» AVIMUI. AU«D»A, llllNOll

, „ c . co

.

101 AMSIIIS. CAUI

• IIUIVIUl.

fdct&iy 1Qe/tie6eHfative& and "Dealen&
it /iCt PiutcCfuil gitieA
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NO FIRST AID REQUIRED
Where Automatic Switch Thowers are used. . .Motorman throws switch

points from his seat, traveling at normal speed.
SPEED

Transportation

Safely
with

Canton

Automatic
Switch
Thrower

Signal Lights indicate position of point and if hlocked or split.
NO JUMPING ON AND OFF CARS
Applicable as a De-Railer Against Runaway Cars or Trips
Send for Catalog

THE AMERICAN MINE DOOR CO.
Canton, Ohio

203' Dueher Avenue

MINE

SUPPLIES

Acetylene Welding Equipment

Firestone

Acker Core Drills

Goodyear Tires

Austin Explosives

Gates V-Bolts

Atkins Saws and Files

Hydraulic lacks and Tools
Hydraulic Floor Cranes

American Wire Cable
Amerclad Insulated Cable

Tires

Alemite Equipment

Lincoln Welding Equipment
Marlow Pumps

American Brattice Cloth
American Fork & Hoe Co.

Quaker Rubber Products

Bethlehem Steel

Ranitc Electrodes

Bearings

Bolting of All Kinds

Rope. All Sixes
Sullivan Equipment

Chicago-Pneumatic
Coal Master Equipment

Wheelbarrows

Carborundum Abrasives

Wood Tool Handlos

McCarthy Side Wall Drills

U. S. Rubber Products

DIAMOND SUPPLY CO., INC.
G18 N.W. 2nd ST.

PHONE 4-8275
BRANCH AT MADISONVILLE. KY.
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EVANSVILLE 5. IND.

fPri

STEEL

I- I

I

SERVICE

(ibv
BECK & CORBITT CO.
1230 N. MAIN ST.. ST. LOUIS. MO.
•

STEEL WAREHOUSE PRODUCTS
HOT ROLLED BARS

COLD DRAWN BARS

HOT ROLLED SHEETS

COLD ROLLED SHEETS

STRUCTURALS

FLOOR PLATES

PLATES

GALVANIZED SHEETS

TRACK SPIKES

EXPANDED METAL

TRACK BOLTS

WALKAWAY MESH

ABRASION PLATES

MINE & SHOP SUPPLIES

KERK-ALOY SURFACING

TRACTOR GRIP-LUG

RUST-OLEUM

PORTO-POWER EQUIPMENT

RUST-PROOF PAINT

ELECTRIC TOOLS

BLACK HAWK JACKS

DAYTON V-BELTS

SERVICE
"Since 1852"

Long Distance 346

Garfield 2440
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LEXIPIPE
Provides dependable ventila
tion.

Supplies fresh air exactly
when and where it is needed.

Eliminates ventilation prob
lems.

This flexible air tubing is used
extensively as an auxiliary
system of ventilation in Coal
Mines.
Write for our Free Book

BEMIS BRO. BAG CO.
ST. LOUIS, MO.
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CINCINNATI CHAINS AND BITS
OUT-PERFORM ALL OTHERS...

ft

TOW***"1

Hardened Eccentric Pin

putt joint w(« between
pin end inicrt . . . doein'l
turn in block. With re

placement of pin and inlert the joint i» like new.

"^ CINCINNATI
DUPLEX

CHAIN

Easily replaced, hardened

Alloy ileal, heat treated

The Cincinnati Duplex Chain as well as the Cin
cinnati Standard Chain is engineered for a minimum
of power consumption and a maximum life.

n

Rivet holdi bcarins pin

againit longitudinal dii-

alloy itcel Connector Inicrt fivei fresh from the
factory joint accuracy to
worn conncetor.

placement. Eaiily re
moved.

Cincinnati Chains, made of the finest alloy steel,
arc engineered to place wear and tear on inex
pensive easily replaceable parts.
Cincinnati Chains because of superior design, en

gineering and metallurgical perfection require a
minimum of servicing

The Cincinnati double-ended reversible Duplex

Bit greatly reduces bit setting time. Duplex Bits
are firmly locked into chain avoiding loss of bits
and loss of time.

Cincinnati Duplex Bit eliminates sharpening operalions and out-cuts ordinary Mine Sharpened Bits
from 2 to 6 times per point.

CINCINNATI MINE
MACHINERY CO.
2983 SPRING GROVE AVE.

CINCINNATI, OHIO

MINING

COMPANIES
USE

CUT-RITE BITS

For Any Cutting Problem
COAL - CLAY - ROCK

We Guarantee

Dependable, Economical, Expert Service.

CUTTER BIT SERVICE CO.
CHRISTOPHER, ILLINOIS.

Dewey E. Joy, Mgr.

Established 1938.

ONCE TRIED — ALWAYS USED
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EUCLIDS <vtc tofit,.,
--'•• '-'.? ''J*':• "• •" -• -,- v"• •

-.

"V.T.

'

-•'•'

: r -^J

, . ^w ^£&* /^# (^W 7?fatatf
I here's a Euclid to fit your job—
off-the-highway hauling of coal, over
burden or gob. Capacities range from
10 to 40 tons . . . rugged construction

is combined with plenty of power and
traction for tough hauls. Engineered
and built as complete units by one
manufacturer . . . conveniently located
distributors have adequate stocks of

genuine Euclid parts and excellent
service facilities at your disposal.
Repeat orders year after year from
leading operators prove that Euclids
move big tonnage at exceptionally
low maintenance and operating cost.
Descriptive literature on Euclid models
best suited to your needs is yours
for the asking.

The EUCLID ROAD MACHINERY Co. . . . CLEVELAND 17, OHIO

.. •'•

at•- • -.~«.

HANDLE ALL TYPES OF COAL
EFFICIENTLY With These-

!'•«"« scum
*•j*-;sssf
e&c#i&

POSITIVE
STROKE
ADJUSTMENTS
FULL

FLOATING

^anY alert

Co»M rf J" "»••** 00,7'"""' "*«• *"«£

2Sft^5ti* **. ** „,
f m,nufeS.

"9e *• Wote./eSm.es' e"««eS

FULL PART/CULARS

PRODUCTIVE EQUIPMENT CORP.
2926-28 West Lake Street

CHICAGO, Illinois

B. K. LEACH, Pres.
C. F. GAUEN, Vicc-Pres.
W. E. MASTERSON,

Vice-Pres.

J. D. WEBSTER, Sec.-Treas.

EGYPTIAN
TIE & TIMBER
COMPANY

1803-07 Railway Exchange BIdg.
St. Louis 1, Mo.

Mine Timbers, Cross Ties and Lumber
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EGYPTIAN SALES AGENCY
G. F. BLANKINSHIP, Sales Engineer

Office & Warehouse: MURPHYSBORO, ILLINOIS
We Specialize in the Manufacture of
Brass, Gray Iron, and Steel Castings - Patterns for Castings
MineCage Parts,Castings, Springs, Chain - Mine Car Hitchings &Couplings
Ball Face Shaker Screen Eccentrics - Drainage and Municipal Castings

"Certified" Mine Cage Lift and Safety Chains
•

Factory Representatives and Distributors
"Umeco" TRACK TOOLS — "Phillips" MINE CARS

"Lyon" STEEL SHELVING — "Lyle" STEEL EMBOSSED SIGNS

"Fairmont" CAR RETARDERS - "Central" TRACK MATERIALS
"Reeves" VARIABLE SPEED DRIVES

"Medart" MECHANICAL POWER TRANSMISSION
"Gary" STEEL GRATING AND STAIR TREADS
"Page" CHAIN LINK FENCE
•
Warehouse Stock

"Tovce" JACKS
"Simplex" JACKS

"McKay" CHAIN
"Crosby" CLAMPS

"Ford" HOISTS AND TROLLEYS

"Quaker" BELTING
"American" BLOCKS

"Aldon" CAR REPLACERS
"Morse" ROLLER CHAIN

"Magnolia" BABBITT "Badger" CAR MOVERS
"Anchor" RERAILERS "Johnson"

"Coffing" HOISTS "Hazard" WIRE ROPE BRONZE BUSHINGS
"Quaker" MINE TROLLEY WIRE COVERING

BRAD HARRISON COMPANY
807 SOUTH BOULEVARD
OAK PARK. ILLINOIS

Manufacturers of
YELLOW JACKET HEAVY DUTY
RUBBER MOLDED ELECTRICAL CONNECTORS

Distributors of
ROME CABLE CORP. —MINE CABLE AND WIRE
UNITED STATES RUBBER CO. —MINE CABLE AND WIRE
MOSEBACH ELECTRIC & SUPPLY CO. —
RAIL BONDS AND TROLLEY TAPS
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IRONCLAD
' BATTERIES
ARE DIFFERENT!
. . . in CONSTRUCTION
. . . in PERFORMANCE
They're built specifically for motive-power

service ... to keep haulage units steadily on
the job all day long ... at minimum cost...

with maximum safety. One outstanding
feature that makes the Exide-Ironclad dif
ferent from all other batteries is the . . .

UNIQUE POSITIVE PLATE
This plate consists of a
series of slotted tubes con

taining the active mate
rial. So small are these

slots that, while permitling easy access of the
electrolyte, they retard
the active material from

readily washing out or

jarring loose . . . adding
considerably to life of

Enlarged cutaway battery
view_ of section of

"

tube in positive plate.

EXIDE-IRONCLAD BATTERIES
have ALL FOUR of the characteristics that

a storage battery must have to assure
maximum performance from mine locomo

tives, trammers and shuttle cars — high
power ability, high electrical efficiency,
ruggedness, and a long life with minimum
maintenance. The combination of these four

Exide-Ironclad characteristics assures years
of dependable day-in, day-out service.

If you have a special battery problem, or
wish more detailed information, write:
THE ELECTRIC STORAGE BATTERY CO.. I'HIl.A.
Chicago Branch:
5333 Southwestern Blvd.

St. Iahhs Branch:
1218 Olive St.

SAFE
DEPENDABLE

POWER
"ExUU-Ironrlud" Keg. Trade-mart U. 8. Pal. Off.

1888 . . . DEPENDABLE BATTERIES FOR 61 YEARS . . . 1949
55

ELLIOTT

^

COMPANY

OFFERS TWO MANAGEMENT AIDS
on Prevention of Accidents

MANAGEMENT

M1NE SAFETY

DISPLAYS
ecUl needs oi

•«SS*r
d sale pta

dustry.tau-;

whal has been ^

pr0.

,

mineposl

MATION, can help
help Y°«'
Y° 'ororoen-

Chalk Marks Wont
Hold UP »he Rool

SET POSTS

p^>*com

ELLIOTT

S*/v

•"^

COMPANY

Wri/c /or complete in/orma/ion o/

30 N.MacQuesten Pkwy., MountVernon, N.Y. these two services without obligation.
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J£f f fS €y
pneumflTic tirc mounTeo

UniVERSflL COAL CUTTER

Type 70-URB
Patented. Also licensed under patent of
E. C. Morgan, 1,953,325

Completely hydraulic in operation, this rubber tired coal cutter
will cut any place in the seam, including shearing. Cutter bar
rotates continuously in either direction and has a maximum hori
zontal swing of 30' (with 9' bar) for undercutting or topcutting.
Built in heights of 30" and 341/i" with a minimum tramming
length of 22' 1" when cutter bar is folded back over machine.
More detailed information will be
furnished upon request.

THE JEFFREY MANUFACTURING CO.
CUTTERS

-

DRILLS -

SHUTTLE CARS

LOADERS -

FANS

-

CONVEYORS

-

LOCOMOTIVES

PREPARATION EQUIPMENT

COLUMBUS
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16, OHIO

Hawkins Electric Go
Wholesalers

1445-1447 Washington Boulevard
Phone HAymarket 1 - 8073

CHICAGO 7, ILLINOIS
c

Distributing Nationally Known Electrical Products to the
MINING INDUSTRY
MANUFACTURERS

INDUSTRIAL PLANTS

or if more convenient contact our branches
LA SALLE ELECTRIC SUPPLY DIVISION
Phone LaSalle 2651

LA SALLE, ILLINOIS
DECATUR ELECTRIC SUPPLY DIVISION
Phone Decatur <L125

DECATUR, ILL.

« ALTON EXPLOSIVES »
DYNAMITE
GELATIN
PERMISSIBLE POWDERS

BLASTING POWDER
PELLET POWDER
ELECTRIC BLASTING CAPS

BLASTING CAPS

ELECTRIC SQUIBS
SAFETY FUSE

BLASTING ACCESSORIES

Let Us Solve Your Explosives Problems

Equitable Powder Mfg. Company
EAST ALTON, ILLINOIS
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The GOODMAN
TYPE 660

TRACTOR

TREAD

LOADER

Photo

17949

.. .it's a low machine available with a coal line

height of 22" and an over-all height of 31",
Loading head and rear conveyor can be swung
•fO degrees to either side of centerline; both can
be raised and lowered. Operator works at safe
distance from face. The fast, continuous action

of gathering arms and chains promotes high
speed loading. Rated capacity of machine is in
excess of 8 tons per minute.

Send for Bulletin CLT-496

GOODMAN MANUFACTURING
HALSTED STREET AT <8th

COMPANY

CHICAGO 9, ILLINOIS

HELWIG
Manufacturers of:

COMPANY

CARBON

PRODUCTS

CARBON

BRUSHES

CARBON

CONTACTS

2.181,076

WELDING

HELWIG

COMPANY

2544 N. 30TH STREET

Gold

CARBONS

MILWAUKEE 10. WISCONSIN

Medal

Explosives

ILLINOIS POWDER MFG. CO.
730 PIERCE BLDG. —ST. LOUIS 2. MO.

asm
BLACK

DIAMOND

PERMISSIBLES

PELLET & KEG POWDERS

FUSE AND ELECTRIC BLASTING CAPS
SAFETY

BLASTING

FUSE

ACCESSORIES
60
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,Al CUTTING

VPS
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,EBB0BDEN P-U-*

Kennarn..-- ,
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\AND far m
drill bilk "'

•

"

KENNAMETAL

able.

Write Mining Division,
Kennametal Inc., Latrobe, Pa.,
for moro information .,.

Trode Mork Reg. U. S.Pot. OH.

DRILL BITS-MACHINE BITS-STRIP BITS- ROCK BITS
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The Mark— "LEBTONIA"
On mine drills and tools is your assurance ol quality. For over a third
of a century our efforts havo boen to produce quality products that would

satisfactorily sorvo the user. Our constant growth has proven our policy
to bo right.

Complete Line of Hand Drills. Submit us your inquiries for various sizes
of augors with solid or tubo conters with welded or solid spirals or twists.

Drill Bits. Thread Bars and Sockets for Electric Coal Drills. We may help
you reduce Production costs.
For purchasing agents and those interested in production, our catalog is
free for the asking.

Whore there is efficient management of coal, clay or metal mines there
you will find Leotonia Drills and Tools. If you want the best, then just
say to your source of supply, those drills and tools must be LEETONIA
BRAND. We will appreciate your patronage.

THE LEETONIA TOOL CO.
Leetonia, Ohio - U. S. A.

MESCOWELD

RAIL

BONDS

Preferred for Years among Large Coal Producers

These bonds are preferred because of exclusive construction

features that arc responsible for outstanding performance. The
patented Flashwelding of cable to terminal assures positive contact
with every cable wire. Over-size terminals provide large welding
area, thereby increasing con
ductivity. The Mescoweld
Line comprises 18 types, pro

viding for every bonding requirement.
Immediate deliveries. Write

for catalog.

Type M8-F. One of 18 Types.

°

NOSEBACH ELECTRIC & SUPPLY CO.
1115

ARLINGTON

AVENUE,

PITTSBURGH

3.

PA.

Authorised Distributors: EVANSVILLE ELECTRIC and MANUFACTURING COMPANY,
Evansvllle, Ind.
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A Sturdy Rope for Tough Jobs
"HERCULES" (Red Strand) Wire Rope is designed and
manufactured to do today's more difficult jobs.. .faster
.. .safer.. .more economically. Properly selected mater
ials, plus long experience and advanced manufacturing
methods are the factors which add up to its plus value.
You can depend on "HERCULES" for consistant top
flight performance. In order to be suitable for all con
ditions, it is made in both Round Strand and Flattened
Strand

constructions

in

either

Preformed

or

Non-

Preformed type. We shall be glad to help you select
the right construction for your particular work.
Important: While a Preformed Wire Rope makes for easier
handling and smoother spooling under all conditions, it is

particularly efficient for Mining Machine ropes, Scarper and
Slusher ropes and for Car Puller or Retarder ropes.

Made Only By

A. LESCHEN & SONS ROPE COMPANY
IPire Rope Makers — Established 1857

5909 Kennedy Avenue, St. Louis 12, Mo.
NEW YORK - CHICAGO - BIRMINGHAM - HOUSTON - DENVER
IOS ANGELES - SAN FRANCISCO - PORTLAND - SEATTLE
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>*

ENGINEERED and BUILT by

National Electric Coil Company
COLUMBUS 16,

TELEPHONE

OHIO. U. S. A.

•

KINGSWOOD
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11 SI

MINE ROCK DUST

Uniform Quality
Prompt Shipment

Produced at St. Genevieve, Missouri from an

extensive deposit of limestone that is
exceptional in its purity.

Quarried from an underground mine, eliminating
all possibility of foreign contamination.

MISSISSIPPI LIME COMPANY
ALTON, ILLINOIS
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MINES

EVERYWHERE USE

DUTCH

BRAND

FRICTION and RUBBER TAPES

—

and —

FOR ALL LEADING BRANDS
OF ELECTRICAL SUPPLIES
Be sure to see

REVERE ELECTRIC SUPPLY COMPANY
757-759 WEST JACKSON BLVD.
CHICAGO
CENTRAL 8922

Simplex

Jacks

Standard for Every Mining Need
GENERAL PURPOSE MINE JACKS Simplex No. 84A, 85A end 86A
Jacks speed handling of equipment. These 5-ton Jacks are standard
for use with coal culling and loading machines, re-railing mine cars

and locomotives, mine trackwork and all lifting and moving jobs.
Toe lift minimum only 1 54". Other Simplex Ratchet Lowering Jacks
in 10, 15 and 20-ton capacities' AH have the Simplex safety features.

ADJUSTABLE MINE ROOF JACKS (Left) Allow more space (or
loading machines and conveyors to work in, yet are safer than

wood posts manytimes their size. Readily set in place. Capacity
of light-duty M-8 Jack is 8-tons. Heavy duty M-16 Jacks,
16-tons capacity. Tested for overload. Three typos of heads.

M-9 and M-17 Roof Jacks have screw and base assembly

only for uso with your own standard pipe.

MINE TIMBER JACK ANDPOSTPULLER (Right)Simplex No. 32
is a versatile Mine Jack for putting up cross timbers and stcol

beams, straightening steel mine cars, as a temporary prop,
putting up and removing slack in power cable, pulling and

pushing conveyors, lifting, etc. Faster for timber work than
the scrow typo. Capacity 5-tons.
Also Simplex Timber Jacks, Post Pulling Jacks, Cable
and Wire Tensioning Jacks, Track Jacks, Journal Jacks

and Geared Jacks. Send for new bulletin, Mines-47,

TEMPLETON KENLY & CO., Chicago 44, III.
Belter, Safer Jacks Since 1899
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DU QUOIN
IRON AND SUPPLY COMPANY

Distributors

MINE AND MILL SUPPLIES

DU QUOIN, ILL.
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MATIONAL

MINE

SERVICE COMPANY

l. . . The Completely New and Advanced

CA/Cvil/ colorful "high-visibility yellow'' bat
ten jarsofincrcdiblyimpact-resistant lintalitc
plastic

the lust industrial use «»t this ama/.-

ingly strong ami durable material.
• 25 per cent greater light output yet
no increase in battery si/c. made possible by
increased capacit) in the ingeniously design
ed, space-saving, Hal-sided positive tubes.

simple ami positive mechanism for ad

justing the focus of the light beam t<> a per
fect spot in the lamphouse or underground.

stainless steel battery jar top, smoothly
contoured tot maximum wear.

Wheat Electric Cap Lamps arc sold,
installed and serviced exclusively by

all these time-proved Wheat features:
-f%&
• Constant, steady, dependable light through

f

out theentire workingshift*"Ironclad" batter
ies"Actualself-service—fully automaticcharg
ing•Appreciable savings in lampmaintenance

^

National Mine

•No burns from electrolyte.

Service Company

U. 5. Bureau of Mine* Approved
Ask for Bulletin No. 498

Has the facilities . . . Delivers the goods
•1MICO DIY1MON

Mi ham L'i.i'.-o.-.

RrWTIMAN WVHION

RT..VA WVUKW

ANIK.AOU D1VKION

r.Mll:. ./ V,

1-J-- «Vi

IaA.^.,..

JtMlM.Ry.

foty fof. ,.
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WIlll.H RT WVBION
Co*

^ «,

INCREASE OUTPUT
D-c drlpproot
protected motor.

, UP **
TI

O produce more coal with pres

ent

manpower, you'll

need

more

C0&

Explosion-proof d-c
motor.

workers like these. Applied to mine
hoists, conveyor drives, tipple equip
ment, blowers and fans, and other

mining equipment, G-E motors will
help raise production per man-hour
and protect operating continuity.
General Electric Co., 840 South Canal

Street, Chicago 80, III.

Tri-Clad drfpproof

TRI CLAD motors

induction motor.

IT
£*•»*

Trl-Clad totally enclosed,
explosion-proof motor.

Trl-Clad wound-rotor drlpproof
induction motor.

GENERALS ELECTRIC
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Standard Stamping and Perforating Co.
3109 W. 49th Place
CHICAGO 32, ILL.
Phone HEmlock 1-6600

STRE NGTH -

LON G

ACCURATE

LIFE

AND

SCREENING

USE

STANDARD

PERFORATED

SCREENS
ROUND-SQUARE-OBLONG
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HOLES

SLIGO, Inc.
ESTABLISHED

4

i I)

1834

STEEL

STRUCTURALS. PLATES. SHEETS. TOOL STEEL

HOT ROLLED BARS, COLD FINISHED STEEL, PIPE

INDUSTRIAL LINES
AMES SHOVELS
ARMSTRONG LATHE TOOLS
BEAVER PIPE TOOLS
BLACK & DECKER TOOLS

BUFFALO BLOWERS—FORGES & DRILLS
CARBOLOY TOOLS
JACOBS CHUCKS
LENOX HACK SAW BLADES
LUFKIN TAPES & RULES

MORSE DRILLS. REAMERS, CUTTERS & TAPS
NICHOLSON FILES
NORTON GRINDING WHEELS
OSBORN

BRUSHES

PORTER BOLT CUTTERS
REED VISES & PIPE TOOLS

SIMPLEX JACKS

SMITH WELDING EQUIPMENT
STARRETT TOOLS
TOLEDO PIPE DEVICES

VALDURA PAINTS
WILLIAMS WRENCHES

WILLSON SAFETY EQUIPMENT
YALE HOISTS & TROLLEYS
1301-1403 North Sixth St.

Phone Ce 3050

St. Louis 6, Missouri
71

9n MirUrUf 0f^udw4iA.

YOU CAN BE &44A& • • • IF IT'S

Wfestinghouse
A MONEY-BACK GUARANTEE of
LONGER BEARING SERVICE

PROMET
"Engineered" Bronze Bearings and Babbitts
for Coal Mining Equipment
Cut your production costs.

Write tor free folders.

THE AMERICAN CRUCIBLE PRODUCTS COMPANY
LORAIN, OHIO
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THE APPUHN COMPANY
DU QUOIN. ILLINOIS

CANTON. ILLINOIS

Distributors

MINE SUPPLIES - WIRE ROPE

B.F.Goodrich
Tires
AND

Industrial Products
Belting - Hose Etc.

Quality - Service and Price
n

Washed and Screened
Ohio River Sand

and Qravel

H. H. HALLIDAY SAND CO.
CAIRO, ILL.

KLEIN ARMATURE WORKS
1439 N. Elm St.

CENTRALIA, ILL.
Phone 1552

Manufacturers of

Commutators—Mica and Glass Armature Coils,
Klein Patented Carbon Brushes,
Electric Motors Rewound,
Expert Machine Shopwork,
Brass Foundry,
Bearings—Bushings.
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These Structures Help Make
MORE PROFIT DOLLARS
Here are two money-saving Armco Products that will help
you make mining operations more efficient and economical.

Armco Steelox Buildings
Whether you ore building on a perma
nent or temporary site, you'll find the
economical answer in dependable Armco

STEEIOX Buildings.
A small, unskilled crew can put one

up,

or take it down in a matter of

hours. The completed structure is weath-

ertight, fire-resistant and lightning-safe
when properly grounded.

Armco Tunnel Liner Plates
Underground you can speed construc
tion and cut costs by using Armco Plates.
They have a high strength-to-weight
ratio—are easy to handle and install.
One man can carry, hold and bolt a

section into place. Less bulk means less
excavation. And Armco Liner Plates can

always be salvaged and re-used.
Write

today

for

complete

informa

tion about these and other Armco Prod

ucts for mining use.

ARMCO DRAINAGE &METAL PRODUCTS, INC. ^ 'QMr>' ^
O'NEALL DIVISION

^.° MOO

631 Princeton Ave.

310 S. Michigan Ave.

Springfield, III.

Chicago, Illinois

^ILfe
ELECTRIC
^

«i>
GILES
ARMATURE AND ELECTRIC WORKS, INC.
MARION. ILLINOIS

PHONE 681-682

MANUFACTURERS OF ALL TYPES ELECTRICAL COILS

ARMATURE REWINDING —ELECTRIC MOTOR REBUILDING

COMPLETE MACHINE SHOP SERVICE

ALLIS-CHALMERS CERTIFIED SALES AND SERVICE
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YOU HAVE THE SAFEST WITH

COLUMBIA ROCK DUST
because:
•

Columbia Rock Dust has the lowest silica content

of any rock dust produced in Illinois.
• Columbia Rock Dust exceeds all quality require
ments specified by the U. S. Government and by the
Dept. of Mines and Minerals of the State of Illinois.
Produced at Valmeyer, Illinois.
"Buy Columbia . . . Be Sure of the Best"

COLUMBIA QUARRY CO.
Producers of Industrial and Agricultural Stone
1007 Washington Ave.

St. Louis 1, Mo.
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v| THESE DU PONT PRODUCTS
FOR COAL MINING
Promote Economical and

Efficient Operations
f,.
"LUMP COAL" C —aim hoi a
ik»w, heaving ottion thol movei

"MONOIIL" AA — on«K«B*«l

product of big lump cooL Hoi

*&

••'/#
m

cool away from Theface. A very

a slow, !•••;. I • j • - J ,:•.':-.
Splendid wattr-rctiiKng q yofi
ll* t. Today'i lorg«tt*i«ISng ptf-

popular p:'~ n.Lir.

miiiible.

/;:
DU »ONT niCTIIC HASTINO

CAM—widely uied and widely
famed for rheir dependability.
Three eackiiive fealurei make

permlulbU of high velocity.

i both Imtanlaneoui and delay
copi lafert brightly colored nylon-lmulated leg wlrei, highly

flightywaUr-r•liilont. fdeol for

water-reililanl rubber plug clo-

"OILOtIl"C—a gelollnoui

turei, aluminum foil ihlelded

rock work and where Ihe going

fi eilremety wet.

In today's coalmining operations,

,

shunh.

country heartily endorse these wellknown products. Ask the Du Pont

efficiency, economy and depend
ability are more important than ever
before. That is why Du Pont permissiblcs and Electric Blasting
Caps are so widely used.
Mine superintendents, foremen
and powdermen in anthracite and

about these and other Du Pont per-

bituminous mines throughout the

332 So. Michigan Ave., Chicago 4, III.

Explosives representative in your
district for complete information
missibles and blasting accessories.
E. I. DU PONT DE NEMOURS & CO. (INC.)
Explotivot Department

DU PONT EXPLOSIVES

TjJJ PNND Masting Supplies and Accessories
BETTER THINGS FOR

BETTER LI VING... THROUGH CHCMISTKY

78

WESTERN ELECTRIC
MINE TELEPHONE

EQUIPMENT

MOTORS

LIGHTING EQUIPMENT

and

and

CONTROL

G-E LAMPS

0

MINING MACHINE

VENTILATING FANS

and

and

LOCOMOTIVE CABLES

BLOWERS

•

•

WIRING

INSULATING

SUPPLIES

MATERIALS

G r a y b a R
ELECTRIC

COMPANY

850 W. Jackson Blvd., Chicago 7, 111.
Canal 6-4100
704 S. ADAMS ST.

206-210 E. 5th ST.

PEORIA 2, ILL.

DAVENPORT, IOWA

PEORIA 4-8211

DAVENPORT 3-2769

2642 WASHINGTON AVE.

24

S.

ELEVENTH

ST.

ST. LOUIS 3, MO.

DES MOINES 9, IOWA

NEWSTEAD 4700

DES MOINES 3-8614
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"Chain Down" COAL PREPARATION COSTS

WI™ KENKROME CHAIN
Kenkrome, a carefully heat treated alloyed manganese steel, offers
maximum resistance to abrasion and impact. This, plus the design of
the chain — easy linking that stays put — assures ultimate economy
in coal washing and sizing plants.

STANDARD
RIVETLESS
CHAINS
Kenkrome

COAL CRUSHER SEGMENTS OR

Rivelless

Chains are available in
all standard sizes: as

sembled with plain and

STAVES

extended bolt pins. At
tachments and Filler

Blocks to meet any re
quirement. Sprockets
with reversible and re

newable teeth provide
added economy.

Oro Kensoloy (Alloy Steel) lor extra long wearing lile. plus
excellent wcldability (or re-tipping cone teeth.

CONSULT OUR ENGINEERS WHEN REPLACEMENT CASTINGS ARE NEEDED.

KENSINGTON STEEL COMPANY
PHONE PULLMAN 5-9280.

CHICAGO 28. ILL.
80

LINK-BELT
COAL PREPARATION & HANDLING

EQUIPMENT
There is a type and size
of Link-Belt conveying,
cleaning, drying, crush
ing, screening, blending,

storing and power trans
mission machinery to

meet practically every
step in the handling and
preparation of coal at
Float-Sink

Heavy-Media

Concentrator

cuti

the mine.

cleaning coils ond improvei quality of coal.

Link-Belt offers you a
complete service, undi

vided responsibility and
a single, reliable source
of supply as a guaran

tee to your equipment
operating at peak ef
ficiency.

Alr-pulialed

Washers

permit sharp

separa

tion of refuse and bone from coal in one box

We invite you to dis
cuss your plans with
experienced Link-Belt

Bell Conveyors are reducing

costs ond

engineers.
Link-Belt Products in

clude: Conveyors of all

types . . . cleaning units
. . . screens . . . dryers

•'•'•••

.. . crushers .. . car hauls

Shaker Screens of the rigid and flexible
hanger or roller support types are available.

and dumpers . . . pick
ing tables . . . loading
booms . . . skip hoists . . .
car spotters and haul
age system . . . hillside

Car Hauls and Dumper* assure foster move
ment of mine or railroad cool cars.

monitor lowering sys
tems . . . silent, roller,

malleable, Promal and
steel chains and sprock
ets .. . gear drives . . .
Gearmotors

. . . fluid

drives ... variable speed
drives . . . bearings . . .
couplings, etc.
Vibrating

Screens

provide efficient siring,

scolping and dewotering of cool.

LINK-BE LT

Oicillating Conveyor! ore ideal for handling
varioui lizei of cool in separate compartments.

COMPANY

Chicago 9, Philadelphia 40, Pittsburgh 13, Wilkes-Borre, Huntington 9, W. Va., louisville 2, Denver
Kansas City 8, Mo., Cleveland 15, Indianapolis 6, Detroit 4, Birminghani 3, St. louis I. Seattle 4. Toronlo I

1^8

OUR

THIRTY FIRST

YEAR

of MAKING and HANDLING

THE BEST IN MINING EQUIPMENT
Manufacturers
Trolley Wheels
Trolley Harps
Trolley Splicers
Locomotive Bearings
Journal Boxes
Caterpillar Chains
Armature Rewinding and

Bronze Castings
Oilless Bronze
Loader Parts
Mining Machine Bearings
Steel Castings
Metallizing
Motor Rebuilding

•

Distributors
American Brake Shoe Co

Brake Shoes

Diamond Chain Mfg. Co

Roller Chains and Sprockets

General Electric Co

Locomotive Parts

Rome Cable Co

MM. and Loco Cable

Hauck Mfg. Co

Loco Tire Heaters

Ohio Carbon Co

Carbon Brushes

Penna. Electric Coil Corp
Armature and Field Coils
Pittsburgh Gear & Machine Co... Gears - Pinions - Sprockets
Mosebach Elec. and Supply Co
Railbonds
Midvale Co

Steel Loco Tires

Rockbestos Corp

A. V. C. Cable

Union Spring and Mfg. Co

Coil and Leaf Springs

S. K. Wellman Co

Velvetouch Products

Wheel Truing Brake Shoe Co

Tire Truing Shoes

Allis Chalmers Certified Sales and Service
•

SER VICE

Evansville Electric &

Manufacturing Co,
600 W. Eichel Ave.

Evansville 7, Ind.

Phones 3-4283—3-4284
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® a&sa® mm
ROLLER

CHAINS

Diamond Roller Chains are the result of 60 years of concentration on the development

of a product of highest quality, uniformity and dependability. The entire Diamond
line, Va inch through 2 Vi inch pitch, single and multiple strands, conforms throughout
to American Standards, and is available from stock carrying distributors located in

all principal cities. (Refer to the classified section of your local telephone directory.)

WRITE FOR GENERAL ENGINEERING DATA BOOK No. 649
DIAMOND

CHAIN

COMPANY,

INC.

Dept. 493 • 402 Kentucky Ave. • Indianapolis, Indiana

RuiU.

FOR SEVERE SERVICE

v.- All Steel Construction

_-.'( Mice Insulation
-.'-• Rugged Terminals
-c- Provision for Expansion
•h Adequate Ventilation

P-Ga-h

eavy Duty Applications...

ft Unaffected by Vibration
By use of those durable raw materials . . . steel
ft Moisture Resistant

ft Corrosion Protected

and mica, and the P-G exclusive features of de

sign, these Steel Grid Resistors have the extra stam
ina to overcome factors which often cause resistor

failures. Vibration, moisture laden or corrosive at
mospheres have little material effect on continuity
Steel Grid Resistors

for COAL MINES
Since

J9I5

of service.

Try Post-Glover Resistors for heavy

duty applications where resistors are subject to

severe service . . . continuous Trovble-Free per
formance is assured.

%e6&M
THE POST-GLOVER ELECTRIC COMPANY
•ISIABllSHID

il«3-

221 WEST THIRD STREET, CINCINNATI 2, OHIO
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UTILITY MINE EQUIPMENT CO.
MANUFACTURERS OF TRACK TOOLS
620 Tower Grove Ave., St. Louis, Mo.

UMECO RAIL PUNCHES

UMECO Ratchet Type Rail Punches will help you cut your
track construction costs. Built of alloy steel and heat treated to
rigid specifications assures you of their dependability. Rails up
to 70 lbs. are easily punched with a UMIiCO Rail Punch.
Proven by field tests. It Pays To Get The Best.

UMECO RAIL BENDER
UMECO Rapid Action Ratchet Type
Rail Benders have been proven. They
do the job easily—quickly and eco
nomically. Equipped with the fool
proof ratchet—one piece solid frame
construction—patented enclosed bear
ing feature. All adds up to complete
satisfaction and a money saving for
you. Order your UMECO Ratchet

Type Rail Benders and Rail Punches
today.
DISTRICT SALES REPRESENTATIVE

EGYPTIAN SALES AGENCY g. f. blankinship. sales engineer
MURPHYSBORO, ILLINOIS.
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6x19 Seale

6x37
IWRC

Hump Conlor

6x7

HempCenter

VERTICAL SHAFT HOIST ROPES (Single

6x19FillerWlrs 6x19Warrington 6xl9FillerWire

Hemp Center

Hemp Center

IWRC

PORTABLE DRILLING MACHINES

Layer on Drum)

54" to 54" 6x19 Warrington Mild

54" to 2" Dia. 6 x 19 Filler Plow

Plow Hemp Center Left Lay or

or Perfection Hemp Center "LAY-

Right Lay

RITE" (Sometimes Lang Lay)
VERTICAL SHAH HOIST ROPES (Multiple

SCRAPERS OR SLUSHERS

Layen on Drum)

54" to 54" Dia. 6 x 19 Seale Plow

H* to 154" Dia. 6 x 19 Seale Plow
or Perfection Hemp Center "LAY-

RITE"

RITE"

54" to 154" Dia. 6 x 19 Seale Plow

Hemp Center or IWRC "LAY

IWRC "LAYRITE"

MINING MACHINE ROPES (For Jeffrey,

Goodman, Sullivan, Motherwell, etc.)

Pull Rope— 54" or 54" Dia. 6 x 37

CONVEYORS—DISC OR BUTTON (Al

Jeffrey, Robert! & Schooler, etc.)

Plow or Perfection IWRC "LAY-

54" to 154" Dia. 6x19 Seale Plow
or Perfection IWRC—Strands Al

RITE"

Tail Rope-54" Dia. 6x19 Filler

ternate Right Lay and Left Lay

Plow or Perfection IWRC "LAY-

"LAYRITE"

RITE"
CRAB WINCH HOIST

HAULAGES

W to 154" Dia. 6x7 Plow or Per

VU" to 54" Dia. 6 x 19 Filler Plow

fection Hemp Center Lang Lay

Hemp Center "LAYRITE"

"LAYRITE"
ROOM HOISTS

CAR RETARDERS

54" to 54" Dia. 6x19 Seale Plow

54" and 54" Dia. 6x19 Filler Plow

Hemp Center "LAYRITE"

or Perfection IWRC "LAYRITE"
CAR PULLERS OR CAR SPOTTERS

ROCK DUMP HAULAGES

54" to 54" Dia. 6x19 Seale Plow

54" to 54" Dia. 6x19 Scale Plow

Hemp Center "LAYRITE"

IWRC "LAYRITE"

Upton-Walton alto manufactures the mott
complete line of BRATTICE
Eilobliihtd 1(71

THE UPSON-WALTON COMPANY
Mmjficl'jrtis of Wiie Bopt. Wire Rope nttiiis. Tackle Blacks. Btattice Cloth
114 Brood tlreel

35JS Weil Grand Ave

Now >o.l 4

Chicogo 51

241 Olive, Building

Pilliburgh 22
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EVERYTHING IN GOODYEAR INDUSTRIAL

RUBBER FOR THE COAL MINING INDUSTRY
•

Good/ear Coal-Flo Mildew Proof Mine
Conveyor Belt for Underground Use

Goodyear Compass Cord and Goodyear
Steel Cable Conveyor Belting for
One Flight Long Slopes
Large Stocks Water Discharge Hose,
Air Hose, Suction Hose

Expert belt splicing by our own Goodyear trained

belt vulcanizers. These men headquarter in
St. Louis for quick availability
WORTHINGTON QUICK-DETACHABLE V-BELT SHEAVES
EASY ON — EASY OFF — COST NO MORE
WORTHINGTON

•WPP
fife- w'*>$

OBERJUERGE RUBBER DISTRIBUTING COMPANY, INC.
Northwest Corner 3rd and Walnut Sts.

ST. LOUIS 2, MISSOURI
GArfield 0180
—

ON

THE

RIVERFRONT —
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FREEZEPROOF
YOUR COAL
WITH

SOiVAY^^kr.
TRADE

DE

NARK RIG. U. S. PAT. Of I".

Clean — Colorless — Odorless Method of

Freezeproofing
SOLVAY SALES DIVISION

Allied Chemical & Dye Corp.
1 NO. LA SALLE ST.
CHICAGO 2. ILL.

3615 OIIyb St.
ST. LOUIS 8. MO.

"C-MT"
CONTINUOUS CENTRIFUGAL DRYER

Delivers the finer coal sizes with so little surface

moisture that freezing and clogging are eliminated.
Slurry coal can also be cleaned and dried.
Both at the lowest ultimate cost.

CENTRIFUGAL & MECHANICAL INDUSTRIES,
INCORPORATED

146 President St.

St. Louis 18, Mo.

WHY

Tie &/6r Demandfcfa

• Made of high tensile steel wire ... to close tolerances and un
varying quality standards, U-S-S American Tiger Brand Excellay
Wire Rope has the stamina to stand up tirelessly under long, con
tinuous service. Strength, toughness and flexibility are combined
to your greatest advantage. Installation is simplified through its
ease of handling. Once on the job your trouble factor is reduced to
a minimum because it operates smoothly over sheaves and drums.
It's safer, too, because broken wires lie flat and in place — do not
porcupine out to injure workmen. All of which reduces mainte
nance and rope replacement costs . . . and helps you do a more effi
cient, more profitable job all the way through. That's why the
Big Demand is for Tiger Brand.

IMMEDIATE DELIVERY
ALL

TYPES

AND

AMERICAN STEEL &

SIZES

WIRE COMPANY

Cleveland, Chicago and New York

COLUMBIA STEEL COMPANY
San Francisco
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors
United States Steel Export Company, New York

UNITED

STATES
89

STEEL

NEIMAN BEARINGS CO.
2837 LOCUST STREET

/f^\

S>

ST. LOUIS 3, MO.

JEFFERSON 0837

OUR 25th YEAR AS

Bea/iincf SpjeoUiUitl
4'*R /$)

a P'oneer 'n "le mining field
DELIVERY FROM STOCK

BALL, ROLLER, BRONZE BEARINGS • OIL SEALS
BEARING GREASES • V BELTS and SHEAVES

^

TRANSMISSION UNITS

HYATT

TIMREN

BOI.LIB BEABIHGO

FAFNIR

/W^L)l»CJU
Ml.ytEH.:iii:iiMji;:iiy

NEW DEPARTURE.
'

BAIL

ACARINOS

V-BELTS & TAPER LOCK SHEAVES • COUPLINGS • PULLEYS
MRC •
NORMA • ROLLWAY •
JOHNSON BRONZE BUSHINGS

LINK BELT •
SEALMASTER
& BAR STOCK • OILITE

LUBRIKO GREASES • VICTOR AND NATIONAL OIL SEALS
DODGE TRANSMISSION UNITS

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. Perforated
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. We can dupli
cate the Screens you are now using.
Write for Quotations

CHICAGO PERFORATING CO.
2445 W. 24th PL, Chicago 8, I1L
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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:
EVANSVILLE, IND.

A. G. BARTLETT, REP.,
WEST FRANKFORT, ILL.
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For STEEL

^fert^
/CflSfc,

Coll RYERSON
&oe/uf. Mitti+Uf RetflUt/iemeut Ui Stock.
Wherever your mining operations, there's a
Ryerson steel-service plant within quick shipping
distance. Whatever your steel requirement, there's
always stock on hand at Ryerson, awaiting your
call.'
Large and varied Ryerson stocks completely
cover the needs of mine construction and main

tenance work, coal handling and transport. And
you can order your steel from Ryerson sawed,
sheared or slit, burned, bent or punched to
specification.
One call, one order, one invoice takes care

of many different requirements when you make
Ryerson your steel source. So save time and

simplify purchasing with a call to your nearby
Ryerson plant next time you need steel.

PRINCIPAL

PRODUCTS

BARS — carbon
hoi

rollod

and

and

alloy,

cold

fin-

ishod. drill rod, Ry-Ax lor
axlos, olc.
STRUCTURALS —

channels,

angles, boams, olc.
PLATES — abrasion

ing.

rosist-

Inland 4-Way

Floor

Plate, etc.
SHEETS —
rolled.

and

cold

TUBING — mochanical

and

boiler

hot

tubes,

structural

tubing.

STAINLESS — Alloghony
bars, platos, shoots, etc.
MACHINERY & TOOLS —tor
motal fabrication.

Joseph T. Ryorson 8 Son, Inc. Plants: Chicago (Box 8000-A, Chicago 80),
St. Louis (Box 527, St. Louis 3), Milwaukee, Cincinnati, Cleveland, Detroit,
Pittsburg, Philadelphia, Buffalo, New York, Boston, Los Angoles, San Francisco.

RYERSON STEEL
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Investigate Safety Advantages
of the

ROCKMASTER
Blasting System !
Send now for new free booklet describing possible
uses of this sensational millisecond delay blasting
system in certain coal mines!
The Rockmaster system means blasting several holes
each timed electrically to detonate at intervals con
trolled in terms of thousands of a second! Federal and

State Mine Inspectors have approved its use in certain
cases where hazardous roof conditions make it increas

ingly dangerous for miners to return to the face to
fire several holes singly to compele a round.
Do not confuse the Rockmaster delay with ordinary
delays which are in intervals of seconds. Authorities
consider Rockmaster more like shooting several holes
instantaneously, because of the rapid firing sequence
of Rockmaster electric detonators.

Miners report better control of breakage and throw—
considerable reduction in vibration, which means less

danger of injured or shaken roof supports and less
dust—and important savings in dynamite consupmtion.
ROCKMASTER: Reg. U.S. Pat. OH.

>£^<*

ATLAS POUJDeR COAlPAnV
Wilmington 99, Delaware

<j>^S^W> CHICAGO, ILL. • ST. LOUIS, MO. • JOPLIN, MO.
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BATTERY-POWERED SHUTTLE CARS
ARE SAFER ALMOST 2 to 1!
PROVED

BY

SURVEYS

Independent surveys conducted in 39 coal mines using

shuttle cars showed that only half as many accidents could
be attributed to battery power as to other types of shuttle
car power.

These surveys also showed that battery cars produce 22%
more tons per shuttle car hour . . . travel 25% faster . . .

discharge 30% faster . . . produce more tons per man shift
and at almost half a cent less per ton in shuttle car sections.
All this information is contained in a new bulletin, "A

Report of Mine Shuttle Car Operation Based on 95 Pub
lished Time Studies." It's free on request. Write us for
your copy today.

GOULD
STORAGE BATTERY
The

Gould

"Thirty"

"Z"

Platos—

with
more

than

evor.

America's Finost Min

ing Battery.
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CORPORATION
TRENTON 7, NEW JERSEY

TJI MINE JEEP
Mine superintendent — mine foremen — engineers — in
spectors — maintenance personnel traveling in a "Mine
Jeep" do their work faster and better no waiting on
trips— this modern "Mine Jeep" gets them directly to
the job comfortably and safely — keep your mechanized
mine running smoothly— the Lee-Norse "Mine Jeep" is
"not a luxury" but a time saver.

Combination battery-trolley ... 3000 lbs.
Standard trolley Mine Jeep ... 2000 lbs.
Traveling speed 12 to 18 mph.
We completely overhaul and factory rebuild
CUTTERS —LOADERS AND VARIOUS TYPES OF MACHINES

SEE THE MT-6 PERMISSIBLE GREASING TRUCK
^^

CHARLEROI
%

PA.

X

/

GREETINGS
to the

ILLINOIS MINING INSTITUTE

The Davies Supply Company
PIPE
Fittings — Valves

Plumbing and Heating Materials

6601 West Fullerton Avenue

CHICAGO 35, ILLINOIS

Select your Wire Rope from this
APPROVED LIST
These ropes tried and proved on hundreds of instal
lations like yours arc built of the finest steels and
Internally Lubricated to resist corrosion.

Consider these laboratory tested and field proved
ropes.

Select the correct rope for your equipment—save

time and money.
You can get a Macwhyte recommendation by writ
ing to Macwhyte Co. or a Macwhyte distributor.
MANUFACTURED BY MACWHYTE COMPANY

KENOSHA. WISCONSIN, MFRS. OF WIRE. WIRE ROPE. AND BRAIDED WIRE ROPE SLINGS
USE

Shaft Hoists

ROPE DESCRIPTION

6xl9F or 6xl6F Monarch Whyte Strand or

Macwhyte Plow Steel—PREformed preferred.
Incline or Slope

6x7D; or 6xl9G Monarch Whyte Strand or
Macwhyte Plow Steel—PREformed preferred.
6x37 PREformed Monarch Whyte Strand or

Mining Machines and Loaders

Macwhyte Plow Steel; F. C. (fiber core) or
I. W. R. C. (independent wire rope core).

Stripping and Loading
(Shovel and Dragline)

6xl9F; 6x4IF Monarch Whyte Strand PRE

formed Lang Lay with I.W.R.C.

Shaft Sinking

18x7 (non-rotating) Kilindo PREformed Mon
arch Whyte Strand or Macwhyte Plow Steel.
(Avoids spinning on unguided load.)

Blast Hole Drilling

6x19 "Hi-Lastic" Macwhyte Mild Plow Steel
Drilling Line.

6x7 Macwhyte Mild Plow Sand Line.
6xl9F; or 6xl9G PREformed Monarch Whyte
Car Puller Ropes

Scraper Loaders, luggers and
Slushcrs

Strand F. C. (fiber core) or I. W. R. C.
(independent wire rope core).
6xl9G. 6xl9F, PREformed Monarch Whyte
Strand F. C. or I. W. R. C.

Use MACWHYTE PREformed Internally Lubricated WIRE ROPE

MACWHYTE COMPANY
Main Office and Works—KENOSHA, WISCONSIN
CHICAGO OFFICE—9P8 SOUTH DF.SPT.AINES STREET
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Williams Leather Products
Have Been Ouality Products for Over 105 Years
LEATHER TRANSMISSION BELTING

Oak, Chrome, Flexible Tannage
LACE LEATHER

Rawhide, Chrome & Indian Tanned
CUP PACKINGS

Hydraulic, Pneumatic
Oak, Chrome, Flexible Tannage
LEATHER STRAPS & LEATHER SPECIALTIES

of All Descriptions
SAFETY SHOES

Highest Quality—A trial will prove their worth
I. B. WILLIAMS & SONS

Factory: Dover, N. II.

71-73 Murray Street

BRANCHES:

|8() N Wackcr Drivc

New York, N. Y.

Chicago, III.

ANTIFREEZE TREATMENT
of coal can be accomplished with maximum convenience,
economy and effectiveness by use of

LIQUID CALCIUM MAGNESIUM CHLORIDE
Check its record of satisfactory performance
in Illinois mines.

Delivered in tank cars, at any desired concentration.
Write us for information and prices.

MICHIGAN CHEMICAL CORPORATION
SAINT LOUIS, MICHIGAN
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Get lllim mine lubrication-

with V3 to % 114V1U lubricants!
makes a lot of sense. They're

Doesn't it make sense . . . to

simplify tile job . . . reduce

replacing 10 to 15 specialized

chance of error . . . have fewer
lubricants to account for and

lubricants with -i to 5 Marathon

handle? Particularly when

multi-purpose lubricants. Many
Strip mine operators have put 10

Marathon multi-purpose lubri

to 12 Marathon lubricants to

cants actually give you a better
lubrication job. Many leading
shaft mine operators think it

call for 15 to 20. Worth in

work doing jobs that used to
vestigating, isn't it?

A COMPLETE LINE OP MARATHON LUBRICANTS TOR EVERY
OPERATION IN YOUR SIIATT OR STRIP MINE.' HAVE A MARA
THON MINE LUBRICATION ENGINEER CALL AND WORK OUT A

COMPLETE MAINTENANCE PROGRAM. WRITE. WIRE OR PHONE.

THE

OHIO

OIL

COMPANY

Producer* of Petroleum lince 1887

GENERAL OFFICES: FINDLAY, OHIO

District Offices: Robinson, ///., Indionopolit, led.
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Why \G/Conveyor Truss Consfruef/on
cuts installation costs
• This frame—Barber-Greene's Truss Frame—saves days
of construction time and the added expense of extra and
elaborate piers and supports. You can employ longer
spans with less blocking than with any other type of con
veyor frame—yet be assured of true alignment under the

heaviest load. Slope installations require fewer A-frames.
Walkways can be attached without building additional
framework.

You'll benefit from the many other advanced B-G Con

veyor features, too—pre-engineered, factory-assembled
terminals that operate at top efficiency and reduce Note the sturdy
maintenance expense—self-contained, standardized units construction of the
B-G Truss Frame, acquires
that can be bolted together quickly . . . easily altered
and moved. Our mining engineers will be happy to

help you plan the mechanization of your mine. Write
for information. Barber-Greene Company, Aurora,
Illinois.

fewer A-framcs or su/iports than
ordinary conveyors.

outstanding
for

speed and
safety

CP No. DA-7 Drill Arm Unit, mounted on Machine
Truck.

CP permissible drilling equipment
All-electric, self-propelled CP Double
Arm Permissible Tramdrill for trackless
mines has motors and controls for each arm

wired independently, with all controls
within easy reach of operator. Drills shot

holes in coal up to 434" hi diameter. Single
Arm Type (model TDS) also available.

CP No. 574 Permissible

Write for a copy of SP-3004.

Post-Mounted Coal Drill.

Chicago Pneumatic
TOOL

COMPANY

Q.n.iol Oil... S Eon 44lh S1...1. N.w York 17. N. Y.

Pneumatic Tools •

kit Compressors * Electric Tools •

Diesel Engines

Rock Drills • Hydraulic Tools * Vacuum Pumps * Aviation Accessories
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GARLOCK
Mechanical Packings
and Gaskets for Every
Mine Requirement.

J

X

J

Garlock KLOZURE Oil Seals

Let a Garlock Representative
Solve Your Packing Problems.

THE GARLOCK PACKING COMPANY
PALMYRA, NEW YORK

St. Louis Ofiicc

Chicago Oflicc

600 W. Jackson Blvd.

710 No. Twelfth Blvd.

Phone: Randolph 6-6716

Phone: Main 3510

VIKING [hot vapor] OIL TREATING
Makes YOUR Coal Even BETTER
Oil treating your coal the Viking way
is the one thing you can do to improve
it at low cost.

Then your customers will like it better

—will insist on using YOUR coal.
•

Write TODAY

Get complete information

VIKING MACHINERY SALES CORPORATION
JACKSON, MICHIGAN
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BEARINGS
BALL

ROLLER

TRANSMISSION

APPLIANCES

The largest and most complete stock of coal mine
types and sizes in the Middle West.

Immediate Shipment from Stock
Direct Factory Distributors for
SKF

ROLLWAY

MRC

HYATT

TIMKFN

SHAFER

NEW DEPARTURE

FAFNIR

DODGE-TIMKEN

NORMA HOFFMANN

SEALMASTER

Ball and Roller Bearing
Motor End Bell

Changeovers
Norma Hoffmann Motor End Bells
Garlock Klozures

Bunting Bronze Bushings
Stonewall Babbitt

Lubriko Bearing Greases

Ball Bearings Reground

TRUARC Retaining Rings
*

BERRY BEARING COMPANY
2635 MICHIGAN AVENUE

CAIumte 5-4050

Complete Bearing Service
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CHICAGO 16

STORAGE BATTERY LOCOMOTIVES
18" TO 56" TRACK GAUGE—1 '/2 TO 15 TON

GREENSBURG "MONITOR"

Huskiest transmission in any storage battery

Double kneo-octlon; bettor trockabllUy. Float

ing

power; lest power consumption.

locomotive. Oil-tight; leakproof. Use regular
auto oil; change every 6 months. Strong.
Simple design. Low maintenance cost. Backed

Quick

acting (ootbrake—essential for quick stopping,
especially bohind loading machines. Brake
shoos that follow wheels (duo to knee-action).

by over 25 years of experience with Storage

Adjustable Timken Bearings throughout.

Battery locomotives.

All Grccnsburg Locomotives are CUSTOM-BUILT to your requirements

THE GREENSBURG MACHINE CO.

GREENSBURG, PA.

107 Stanton St.

BEARINGS SERVICE COMPANY
MARION,

ILL.

Ill

•

S.

Market St.

•

MADISONVILLE, KY.

Phone

•

9 N. W. First St.

EVANSVILLE, IND.

•

184

Phone 3-5461

57 W. Center St.

Phone 1139

Authorized Factory Distributors
tor

HYATT

SKI'

TIMKEN

MRC

NEW DEPARTURE

NORMA-HOFEMANN

DODGE-TIMKEN

SHAFER

ROLLWAY

I'AENIR

LUBRIKO Bearing Greases
NORMA-HOFFMANN Motor End Bells

WICKWIRE SPENCER Wire Rope

WHITNEY Loader Chain

Texrope-V-Belt Drives

JEFFREY Conveyor Chain

Bronze Bushings and Bars
Oil and Grease Seals

Sening the Southern Illinois. Southern Indiana and
Western Kentucky Coal Fields
Complete Mine Stocks at all points
1114

The Original ROLLING RING CRUSHER
MEETS THE DEMANDS of the
COAL INDUSTRY
*

Capacities 1 Ton to 600 Tons per Hour

Typo "AC" lor reducing egg and
nut to domeslic stoker sizes. This

crusher produces a product con
taining no oversize and a small
perconlago of finos.

The "S" typo crusher for reducing
clticiontly

R. O. M.

or

lump

to

screenings in one operation. These

crushers were designed to give
constant and continuous operalion.

Special ring lype

M

crushers to meet

the exacting de
mands of the coal

industry.

Our engineers will welcome the opportunity to discuss the de

tailed mechanics of these units. Put your reduction problems
up to us.

AMERICAN PULVERIZER COMPANY
1248 Macklind Ave.

St. Louis 10, Missouri
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BEARINGS
BALL

ROLLER

POWER TRANSMISSION EpUIPMENT
Authorized Factory Distributors 'o<

NEW DEPARTURE

SKF

HYATT

ROM. WAY

MRC

TIMKEN

SMAFER

NORMA-HOFFMANN

FAFNIR

DODGE-TIMKEN
Bronze Bushings and Bars
Oil and Grease Seals
U.S. Motors

NORMA-HOFFMANN Motor End Bells

TF.XROPE V-Belt Drives

JEFFREY Conveyor Chain
TRUARC Retaining Rings

WHITNEY Loader Chain

WICKWIRE SPENCER Wire Rope
LUBRIKO Bearing Greases
•

ILLINOIS BEARING COMPANY
PEORIA
•
DECATUR •

513 Franklin Street
827 N. Broadway

•
•

Phone 4-3106
Phone 3-3471

Serving the Central Illinois Coal Fields

Kennedy Webster Electric Co.
300 West Adams Street

Chicago 6, Illinois
Phone Franklin 1155

Watertite Sockets

Electric Supplies for Mines
Kenster Friction Tape
Mazda Lamps and Reflectors
Trico Renewal Fuses
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In both bituminous and anthracite coal fields where high
overburden ratios threaten economical coal recovery, owners
have found the answer in Bucyrus-Erie stripping machines like
this 1150-B walking dragline. The outstanding performance
records achieved by the 1150-B result from its range, capacity,
speed, strength and the sound, years ahead design and con

struction that mean exceptional dependability over years of
hard service. The number of these machines in successful oper

essa

ation is a measure of their ability to cut stripping
costs and deliver big yardages with top economy.

SOUTH

MILWAUKEE, WISCONSIN

The mechanized mines

producing the
greatest tonnage at the
lowest cost per ton

are equipped with

ROBINS

MINE CONVEYORS
and HEWITT AJAX BELTS
The coal preparation plants having
made the lowest investment but are
still able to dewater sizes as small as

y*" leaving as little as 12% surface
moisture are equipped with

Robins

Eliptex Dewaterizers

Like to have more information?

Write Dept IMI48
270 PASSAIC AVE., PASSAIC, N. J.

ROBINS CONVEYORS
DIVISION
HEWITT-ROBINS
INCORPORATED
7 So. Dearborn St., Chicago 3, III.
758 Bucklin St., La Salle, III.
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CAR dox is an improved method of dislodg

AIRDOX breaks down coal with compressed

ing coal at the working face without smoke,

air released from a special tube placed in the

flames, noxious fumes or explosion. It util

drill hole. An AIRDOX installation consists

izes the relatively slow but powerful heaving

ot one or more electrically driven special high

action of expanding carbon dioxide released

pressureautomaticaircompressors, steel and

from a steel tube. Its use cuts production

copper tubing to convey the air in and about

costs, increases realization, decreases roof

and rib hazards, and increases profitable

the mine, valves, air pressure gauges, and
the AIRDOX tubes. Advantages include

marketing range. CARDOX tubes are filled

"On-shilt" breaking of coal, elimination ol

in a small charging plant located at the mine

mine lires and explosions caused by explo

and are used over and over again.

sives, and substantial decreases in minus 14 "
and minus 2" coal.

MOBILE HORIZONTAL and

,U?;P?

,

"

DRILLING EQUIPMENT

-- * •

VERTICAL DRILLS

A complete line of drilling equipment includ
ing augers ranging from 2" to 30" diameter.

Cardox-Hardsocg Horizon

The 20" to 30" augers aro used extensively

tal Drills are available in

for coal recovery in strip pit operations. In

self-propelled models and
models for towing and

cluded also are Cutter Heads, Bits, Wedges,
Augers, Thread Bars, Sockets, Boxings and
Boxing Linors.

transportation on a truck.

Drill up to 9" hole to
depths of 70 to 80 feet.
Ruggedly built to give

long, economical service under rough usage.
Cardox-Hardsocg Vertical Drills are perfect

CARDOX CORPORATION

companions to the Horizontal Drills. Used

BELL BUILDING

extensively for drilling shallow overburden

and coal seams where blasting is required
in strip mine operations.
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CHICAGO 1, ILLINOIS

invesTiGRTC thc snvinGs
New "B-Z"

,..-

Round Rod Coal

W

\

^,

Preparation

it

Longer Life

V

Coal Saving
BIXBY-ZIMMER ENGINEERING COMPANY
961 ABINGDON ST.

GALESBURG. ILL.

MINE CAR HITCHINGS
DROP FORGED LINKS

COUPLING PINS
SWIVEL COUPLINGS

MINING MACHINE BITS
MINING MACHINE BIT STEEL

BIT BOXES
FORGED STEEL SHACKLES
•

PITTSBURGH KNIFE
and FORGE COMPANY
716 Chateau Street

N.S. Pittsburgh, Penn.
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•I

ALLEN & GARCIA COMPANY
Consulting & Constructing Engineers

332 S. Michigan Avenue

CHICAGO 4, ILLINOIS

*

120 Wall Street

NEW YORK CITY. NEW YORK

HI

AUGERS. HEADS AND BITS FOR
STRIP AND UNDERGROUND MINING.

We are equipped to furnish augers, heads and bits
of any size or to your specifications.

Mclaughlin mfg. company
JOLIET, ILLINOIS
McLaughlin products are stocked and sold by Mine Supply Houses in all major
buying centers serving the Coal Mining Regions.

MINE RAILS
Guaranteed Practically Equal to New
Super Quality Machine Straightened and Thoroughly Reconditioned.
Standard Modern Section and Drilling.
Priced at 20% to 40% less than cost of New Rails.

Fully Guaranteed—shipped anywhere—subject to inspection and
approval at your Mine.

New Rails, Frogs and Switches, Spikes, Bolts and Nuts, Splice or
Angle Bars, Tie Plates, Gauge Rods and all other Track Accessories.
1 ton or 1,000 tons.

Shipment immediately from Stock. Phone, Write or Wire for
•,.,'.
••.; .
Quotation.
. ,:

L. B. FOSTER COMPANY
231 South La Salle Street

CHICAGO, ILLINOIS

Telephone CEntral 6-6757
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DOOLEY BROS

ARM

FASTER
MORE

ECONOMICAL

QUICKLY

MANEUVERABLE

PHONE

WRITE

OR

TELEGRAPH

DOOLEY BROS.
1201 SOUTH WASHINGTON STMIT
PIORIA, ILLINOIS

•

1

HENRY A. FETTER

SUPPLY CO.
PADUCAH, KY.

DISTRIBUTORS SINCE 1890
TO THE COAL MINES OF

ILLINOIS AND KENTUCKY

QUICKEST SHIPMENT
SHORTEST TRANSIT TIME
MOST COMPLETE STOCKS

PRICES GUARANTEED COMPETITIVE

PHONE ORDERS COLLECT PADUCAH 4980

USE THE
PETTER BLUE BOOK
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THE *%ecft & PettteMm
OTHM1&IL (g®M> ©HT^IR
is a new, unique but practical method of drying stoker
size coal. 1. It will dry stoker size coal in one Dryer.
2. It will dry the bed thoroughly without burning the
surface particles because of the two-pass principle. 3. It
will simplify plant design and cost 4. It will reduce

operating and maintenance cost. 5. It will keep your
customers satisfied by providing a uniformly dry product.
6. It will put more dollars in your till because . . . new

markets can be found ... for your uniformly dried product.
Heavy Bulk Materials Handling Equipment
All the Way from Design to Erection
COAL PREPARATION PLANTS

CYCLONE THICKENERS

BRADFORD COAL BREAKERS

COAL CRUSHERS

THORSTEN COAL SAMPLING SYSTEMS

CONVEYING SYSTEMS

ROTARY CAR DUMPERS

MINE CAR HANDLING EQUIPMENT
REFUSE DISPOSAL CARS

KINNEY CAR UNLOADERS

Ask a

'i&cyt £ Paaetdo*
Engineer to
Consult with You

( J J

WATI R

i I RI I I

•

P I TI S I URGH

71 ,

t A

PERFORATED

SCREENS

FOR

COAL

MINES

Seibel-Suessdorf

Copper & Iron Mfg. Co.
826 SOUTH SECOND STREET

ST. LOUIS, MO.

•

• SHEAVES

CAGES

# cOAl CRUSHERS

• HOISTS

sKlpS

• LoWER»NG 5P^LR5RETARDERandPUUtER5

BRO^
<<_lH
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Complete modern equipment for all standard
pressure treatments both salts and creosote

preservatives.

Facilities for adzing and boring ties, and for
pre-framing bridge material, shaft and mine
car lumber, legs, bars, etc.
Adequate stocks of standard size cross ties,
switch ties, mine ties and mine material avail

able for prompt shipment.
An inspection of plant and stocks is invited.

Your inquiries solicited

Wyoming Tie & Timber Company
Established 1914

TREATING PLANT, METROPOLIS, ILL.

MAIN OFFICE: 400 W. Madison Street, CHICAGO, ILL
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Rome 60
PORTABLE CORDS AND
CABLES
NEOPRENE SHEATHED-MOLDED IN LEAD
APPROVAL P-l 05 BM

Rome 60 Mining Cables comply fully with the flame and
grounding requirements of the State of Pennsylvania and Fed
eral Safety Codes. Insulated for continuous operations at 75° C.
and sheathed with all-resistant Neoprene, they provide the
ultimate in dependable service. You can specify Rome 60 with
confidence.

Type SO Portable Cords
Single Conductor Locomotive Cable
Flat-Twin (Parallel Duplex) Mining
Machine Cable — Types W and G
Two Conductor Concentric Mining Cable

Multiple Conductor Portable Power
Cables — Types W and G
It Costs Less To Buy The Best. .. Buy ROME 60

ROME

CABLE

CORPORATION
Rome, New York
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use compouno m
For Mine Dust Control.

COMPOUND M, used in proportions of 1 part
to 750 parts of water, controls dust on all

mechanized operations—cutting, loading, con
veying, dumping and Tipple preparation.

use OIL HDD
To Economize on Coal Spraying Oils.
OILADD, used with coal spraying oils at a rate
of 5%, increases the spreadability of oil over
100%, and reduces the quality necessary from
33% to 50%.

TH€ JOHnSOII - IDRRCH CORP.
PHILADELPHIA 3, PA.

District Sales Agent

B. E. SCHONTHAL & CO., INC.
28 East Jackson BOULEVARD
Chicago 1, III.
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MODERN
MINE
VENTIL

$ways
•

SUPERIOR FIRE-RESISTANCE—Chem

icals arc impregnated in the Moropa cloth by an exclusive process
for lasting protection.
•

SUPERIOR

MILDEW-REPELLANCE —

The chemical treatment wards off excessive moisture . . . the fabric

remains relatively dry and free of mildew.
• LONGER SERVICE —Moropa can heused and re-used many times... brattice men willingly reclaim and
re-hang it.

• SAFER STORAGE — Moropa can hestored with the confidence that it will remain dry and ready for
use at all times.

• GREATER ECONOMY
longer life and service cut your costs.

Moropa's

For your next brattice requirements—specify MOROPA.
Samples and quotations on request.

JOHN FLOCKER & COMPANY
ESTABLISHED 1822

644 GRANT STREET, PITTSBURGH 30, PA.
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Cut loader maintenance with
"Tailored" lubrication....
fitted to the age and
condition of your
loaders
What lubricant to use? How much? How

often? Perhaps you've answered these ques
tions before, hut the right answers are not the
same today as when your equipment was new.
They're not the same as they were before your
loaders were called on to take the punish
ment of producing today's tonnages.
There's

where

Standard's Lubrication En

gineering can help you—by answering these
questions now—by accurately matching lubri
cants and lubricating methods to your pre
sent needs.

A Standard Oil Lubrication Engineer can
analyze your operating conditions, recom
mend lubricants that are fitted for them, and

help you plan new and faster luhricating
methods and safe lubricating schedules. Call
the local Standard Oil Company (Indiana)
office, or write 910 South Michigan Avenue,
Chicago 80, Illinois, for the Lubrication
Engineer nearest you.

STANDARD OIL COMPANY (INDIANA)
CHICAGO 80. ILLINOIS
-. 121

AUTOCAR
TRUCKS
FOR HEAVY DUTY
Superbly engineered and precision-built by Autocar.
They cost less because they do more work.
•

•

•

MANUFACTURED IN ARDMORE, PA.
SERVICED BY FACTORY BRANCHES AND DISTRIBUTORS
FROM COAST TO COAST

I.

You Specify

ME TALE X
For Structural Steel Painting
and

KRO-MA-L1C
For Insulation of All Types of Electrical Windings

II.

We Satisfy

HOCKADAY PAINT COMPANY
166 W. Jackson Blvd.

Chicago, Illinois
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Shaft-Slope- Zunneland Cementation Operations
ofall Zypes
plete designing and planning; and
all physical operations. Dravo ex
perience in this responsible work
is implemented by extensive en
gineering, manufacturing and
equipment facilities. Bulletins, de
scribing projects handled by the
organization, will be sent on re
quest. Inquiries are invited.

Whenever you have a problem in
connection with Shaft, Slope,
Tunnel Construction or Cemen

tation, remember that Dravo's

group of experienced technicians
is always available to serve you.
Dravo service includes all

phases of the job; preparation of
preliminary cost estimates; com

SHAFTS, SLOPES AND DRIFTS
COAL, SALT AND ORE MINES
Hoist and Air Shafts

Pneumatic and Open Air Caissons—Slopes and Drifts
Coal Mine Development

Underground Construction

TUNNELS—ROCK AND SOFT GROUND
Shafts and Slopes for Tunnel Access
Tunnels for Water Supply and Mine Drainage
Tunnels for Hydro-Electric Development
Vehicular Subway and Railroad Tunnels

SHAFT REPAIR
Restoration and Rehabilitation of Abandoned Openings
Repair and Replacement of Shaft Linings

Recovery of Drowned Shafts

CEMENTATION
Solidification of Faulty Foundations
Prevention of subsidence in Structures

Pre-treatment of water-bearing ground at Shaft Sites

Sealing Leakage in Reservoirs and Dams
Installation of Mine Dams

DRAVO
CORPORATION
Power and Boiler Plants • Pumping Stations • Power Plant and Contractor's

Equipment • Direct-Fired Heaters • Industrial Heating and Ventilating • Bridge
Substructures • Docks, Pump Houses and Intakes • Mill Foundations • Locks

and Dams • Shafts, Slopes and Tunnels • Towboats and Barges • Coal and Ore
Bridges • Cranes and Derrick Boats • Crane Cab Coolers • Open Steel Flooring
• Concrete Aggregates • Inland River Transportation • Steel Shipping Containers

PITTSBURGH - PHILADELPHIA • CLEVELAND - WILMINGTON • NEW YORK
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SERVING

THE
In Southern Illinois. "Fabiclc" Service

brings to the mining industry famous
"Caterpillar" Diesel power and

mini no
mDUSTRV

matched equipment — backed by the
finest in service by "Fabick."
At Salem and Marion. Illinois—in
the heart of the coal fields—"Fabick"

I N

Service centers bring "Caterpillar"

equipment parts and shop facilities

SOUTHCRn

close to the mines.

Each center is

equipped to tackle any job that calls
for skill and speed.

ILLinOIS

"FABICK"
AT

SALEM

"FABICK"
AT

MARION

^\Cl
ST. LOUIS-SIKESTON, MO.

SALEM-MARION, ILL,
12-1

WHITNEY ROLLER CHAINS
SPROCKETS

Universal Conveyor Chains

Straight Line Conveyor Chains

MALLEABLE IRON AND PINTLE CHAINS AND SPROCKETS
DODGE TRANSMISSION MATERIALS
ALLIS-CHALMERS V BELTS

ALLIS-CHALMERS SHEAVES

BOSTON STOCK GEARS

PILLOW BLOCKS

SPECIAL GEARS

Power Transmission Equipment Co.
1245 W. Fulton Street

•

Chicago
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•

MOnroe 6-1500

BAKER-RAULANG
BATTERY TRACTORS

TROLLEY TRACTORS
TIMBERING MACHINES

ROOF DRILLS
TRIKES

CHICAGO, ILL.

HUNTINGTON, W. VA.

J»FLETCHER*™.
SELLING DESIGNING MANUFACTURING
MATERIAL HANDLING EQUIPMENT
FOR THE COAL MINES
BARBER-GREENE
UNDERGROUND CONVEYORS
SLOPE CONVEYORS
CHANNEL FRAME
TRUSS FRAME

BELTS
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SEND A SALESMAN
WITH EVERY TON OF
COAL YOU SELL...
Your Trade mark, in your coal, is your
best salesman. It goes right into the
users' bins with every ton of coal. It

stays right on the job . . . working for
you night and day . . . and it tells and

sells the quality of your coal with every
shovelful.

Trademarking is the surest way to build
user confidence and a steady repeat de
mand for YOUR coal. Your trade mark

SELLS your coal and enables the user to

re-order . . . and be sure of getting your
coal . . . every time.

Dustlix Labels stay put—cannot roll.
Labels furnished in a variety of
materials.

U.

S.

PAT.

NOB

. .IBB.32B —
I.30B.7B1

•

Of what value is your trade name, or

trade mark, if it docs not appear on
the product it represents?
The cost of trademarking, the
DUSTLIX way, is so extremely low
. . . you make no investment in ex
pensive equipment and buy only the
trade marks you require, at from
40% to 60% less than the regulat

price of ordinary printed trade marks.
Decide NOW to build a steady re

peat demand for your coal under its
own trade name. Uniform coal in
sures uniform comfort, and that's

what the user expects to get when he
buys coal. Remember too . . . trademarking insures uniformity.
Write ns for complete information.

AUTOMATIC TRADE MARKING SYSTEMS, Div. of

DUSTLIX CORPORATION
MILWAUKEE 2
DUSTLIX

AUTOMATIC

34S north water street
COAL

•

TRADEMARKING

WISCONSIN
SYSTEMS

HAZAPRENE ZBF SHEATH
Unequalled for Flame-Resistance — standard
on all Hazacord Portable Mining Cables
HAZACORD SHOVEL AND DREDGE CABLE—lhroosop.
arato conductors aro individually protoctod with heat-resisting Koy-

stono insulation and color-coded for quick, lasting identification. They
aro cabled together with Hazaprene fillers lor oxtra flexibility and
moisture tightness. A roinforced double layor Hazaprene ZBF Sheath
provides over-all protection, and, like all Hazaprene ZBF Sheaths, is

prossure cured in a continuous metal mold for increased density and
long life. Available in Typos G, W, and Typo SH, which has four

difloront styles to bost moot voltage pressuros and operating conditions.

HAZACORD FLEXIBLE CORDS (»at.d at 800 volte) for handhold mino drills aro protoctod with this tough, durable flame-rosistant Hazaprene ZBF Shoath that withstands tho most severe service

All Hazacords are marked P-104 BM showing their acceptance by
the U. S. Bureau ol Mines for use with permissible equipment.

Hazacords are also available in Type SO and SJO to meet every
mining need for portable tools, appliances, drop lights, etc.

HAZARD

INSULATED

Division of tho Okonite Co.

"V

WORKS

Wilkes-Barro, Pennsylvania

Midwestern Offices in Chicago

HEWITT

WIRE

Cincinnati, Indianapolis, St. Louis

RUBBER

DIVISION

240 Kensington Ave., Buffalo 5, New York

Materials-Handling Rubber Products
(Conveyor Belting • Hose)
ROBINS

ENGINEERS

157 Chambers St., New York 7, New York

Materials-Handling Systems
ROBINS

CONVEYORS

DIVISION

270 Passaic Ave., Passaic, New Jersey

Materials-Handling Machinery
(Belt Conveyors, Ship Loading, Storage Stackers, Coal
Preparation Plants and Tipples, Car Shakeouts, etc.)

HEWITT-ROBINS INC.
Executive Offices

370 LEXINGTON AVE.

•

NEW YORK 17, NEW YORK
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GARGOYLE LUBRICANTS
Let Socony-Vacuum Engineers

help solve your
Lubrication Problems

with a balanced Program of
CORRECT LUBRICATION

Behind Every Socony-V'acuinn
Recommendation jor
CORRECT LUBRICATION

Is 83 Years' Experience

SOCONY-VACUUM OIL COMPANY, INC.

59 E. VAN BUREN ST.

"9g£- 4140 LINDELL BLVD-

CHICAGO. ILLINOIS /^^T ST. LOUIS. MISSOURI
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DUOMATIC CUTTER CHAINS
Using Tool Steel Bits
Using Tool Steel
Bits

#

Assures uniform bit guage

9

May be changed quickly

•

Circular back edge is strong
est possible design

Each of these tool steel

points cuts at least as
much as a hard tipped
ordinary mine bit

A drop forged bit of fine alloy steel has been
in service since 1938.

Noted for ruggedness and ability to stand abuse
over any other manufactured bit.

This bit has been cutting coal for the largest
coal companies for the past 10 years.

FRANK PROX COMPANY
TERRC HAUTE • INDIANA.
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2fe&
COMPETITIVE
FUEL CHALLENGE

GREATER

RECOVERY
OF CLEAN
COAL

the HEAVY MEDIA W PRECISION PROCESSOR
. . . is low in first cost . . . flexible in operation to meet
changing market requirements.

ftcuM:
1. Clean coal within the size range between 'A" and 10".
2. Gain maximum recovery from full seam extraction.

3. Enable low grade seams to yield high quality coal.
4. Reduce costs and increase profits.

5. Dispense with need of picking tables.
Available promptly in standardized packaged units in capacities
of 50 to 300 tons per hour.
Can be readily installed in existing plants.

We invite inquiries for quotations. Ask for one of our experi
enced engineers to call on you without obligation, or send for
Catalog No. 148.

NELSON L. DAVIS COMPANY
ENGINEERS - CONTRACTORS

343 SO. DEARBORN STREET, CHICAGO 4, ILLINOIS

Gallon HflUS
for ALL KINDS of
MINING EQUIPMENT

PROFIT FROM OUR
EXPERIENCE AS

MANUFACTURERS AND DISTRIBUTORS

Here are Some of the Supplies we feature
"MILLER" Plugs & Sockets, etc.

Trolley Wheels. Trolloy Gliders

"SIMPLEX" lacks

Porlorated Scroons. otc.
Rubber & Insulated Cables, etc.

"TWINLITE" Headlights
"CINCINNATI" Cutterchains. Cutlorbars, otc.

Ball, Roller and Timken Bearings

"GMC" Guyan Alloy Resistances. Woldors.
Choke Coils, etc.
Wiro Rope and Accessories

Conveyor Chain. Rollor Chain, etc.

"PENN" Everlast Rail Bonds, etc.

Armature Rewinding, Field Coils, etc.
"GENUINE PITTSBURGH" Pinions, Gears.

Sprockets, Shafts, otc.
Cablo Splicers, etc.

"VELVETOUCH" Brako Lining. Clutch and
Cono Facings. Discs, etc.

"ABC" Brattice Cloth and Canvas, etc.
"TWIN DISC" Clutches and Parts

Eloctrlc Coal Drills—Equipmont and Re
pairs,
Rock Bits. Jack Bits. Air Hammer. Tools
and Accessories
Babbitt Metals. Soldors, Flux. etc.

Alomito. etc. Equipment and Fittings
"HYDRAULIC" Hose. Fittings, etc.
Air. Steam. Water Suction Hose. etc.

Welding Rods and Supplies, etc.
Misc. Castings. Patterns, Bushing Stock,

Trolley Line Switches and Supplies
REPLACEMENT PARTS

AND

otc.

SUPPLIES FOR

MINING

MACHINES,

LOCOMOTIVES.

HAULAGE TRUCKS. SHOVELS. DRAG LINES, LOADERS. BULLDOZERS, TRACTORS.
CONVEYORS, PUMPS, ETC.

We sell the best for Cutting, Drilling, Stripping, Loading
and Hauling your coal!
Branch Offices and Warehouses conveniently located

Hillsboro. Benton. West Frankfort. Ills.. Groonville and Madisonville. Ky.

W>--^
FACTORY

SERVING ^"<<; ,

THE MINING INDUSTRY >"Q > DANVILLE ILL
SINCE 1916

0,
A RELIABLE SOURCE FOR ALL MINING INDUSTRY REQUIREMENTS
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d
McCART HY
VERTICAL DRILL
© With a McCarthy Vertical Blast Hole Drill
on the job, the derrick is raised or lowered

by finger-tip power control, and a 59 h.p.
water cooled motor is an integral part of the
truck-mounted machine. A hydraulic lift for
rods and boom is also power controlled. This
drill is used on 1 '/2-ton trucks or larger. Write
or phone for further information and prices,
and for a free copy of the Salem Tool
booklet.

THE SALEM TOOL COMPANY
COIITU

CIICWODTU

AVE

tAIPM

OHIO

U.S.A.

FOR FAST, EFFICIENT TRANSPORTATION -

SPECIFY

HnmiLTon kirg kohl
CONVEYOR BELTING

• KING KOAL belts have the ability to meet the varying
requirements of entry, gathering, mainline, slope and prep
aration of plant installations.

• Yon don't need to worry about mildew or damp rot.
• You can produce to capacity without fear of belt breakage
due to severe impacts and heavy loads.
• In short, K NG KOAL belts can, and will, give you unin
terrupted, maintenance free performance when the going
is tough and loss of time is costly.
• Our claims are based on years of proven performance.
• Why not call in a Hamilton sales engineer to discuss your
belt problems and requirements.
• Thorough service and prompt delivery are assured.
We will gladly submit a sample upon request

HAMILTON RUBBER MANUFACTURING CORP.
TRENTON

3,

NEW YORK

—

CHICAGO

SAN FRANCISCO

—

CLEVELAND

NEW

—

JERSEY

HOUSTON

—
I.M

—

CINCINNATI

LOS ANGELES

—

PITTSBURGH

Every requirement for

HIGH - TOnnflGG, LOUI-COST HfiULIflG
• BIG CAPACITY — 30-60 ton payloads
• HIGH SPEED — 30 m.p.h. for long runs
• GREAT POWER — 300 hp. fo climb grades
• 100% TRACTION — for soft, slippery surfaces
• RUGGEDNESS — for low-maintenance operation
• MANEUVERABILITY — for tight spots and curves.

Above: 300 hp. WAL
TER TRACTOR TRUCK

with 30-ton bottom dump
coal trailer. 60 tons can
be hauled with two trail

ers coupled together.

Right: 200 hp. WALTER
JO-TON DUMPER for
economical

mine

waste

removal. Climbs steep
est grades, travels slip
pery surfaces without

losing traction. Compact,
fast, maneuverable.

Sec- our distributor below for full information. Literature on request.
Walfer Motor Truck Co.
1001-19 Irving Ave., Ridgewood 27. Queens

WALTER

Long Island. New Ynrk

Sold and serviced by:

4-P01NT POSITIVE DRIVE

C. C. FULLER COMPANY

TRACTOR TRUCKS J

320 NO. MICHIGAN AVE.

CHICAGO

11, III.
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WM. KEENE TRUCK SERVICE, INC.

Specialized Haulers of Mining Equipment
PINCKNEYVILLE, ILLINOIS
PHONE: 371 R3

m

p
*)de*tttfo yowi (fail

Ask for details on your individual
use of this modern development

Fraser

in the merchandising of coal.

LABEL COMPANY
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713 SOUIH iioii*i SIBIIT. CHICAGO 5, IIUN0IS

lege ^-°0S

CUMMINS
IirOII'

ENGINE

CDMNIHS

CUMMINS

DltSIl

IIPORI

«„ *»*« • • '

COMPANY,

INC.- COLUMBUS,

COIPOI«IlI» - COIUMIUS.

mOltM.

U.S.*.

• Oil!

DIESEL SALES CORPORATION OF

1700 South Indiana Avenue, Chicago 16, Illinois
Branches: 745 North 16th Street, Milwaukee 3, Wisconsin
629 Franklin Street, Peoria 2, Illinois
2514 Grand Avenue, Schofleld, Wisconsin
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COHDIII

ILLINOIS

TOOLS AND SUPPLIES,
3131-37 Olive Street

INC.

32 West Georgia St.

St. Louis, Mo.

Indianapolis, Ind.
Abrasives

Air Operated Drills and Screw Drivers
Bandsaw & Hack Saw Blades

Belting, All Types
Chain

Chucks, Drill, Lathe, Speed
Cutters, End Mills
Drills, Reamers
Electric Tools
Files

Grinding Wheels

Hoists, Trolleys, Trucks
Hose

Machines, Filing & Sawing

Pipe Threading Tools, Pipe Wrenches
Rope, Wire & Manila
Socket Head Screws

Taps, Dies & Screwpiates
Toolholders, Tool Bits, Carbide Tools
Vises

Wrenches, Etc.

For Service, Phone
St. Louis

Indianapolis

Franklin 3370

Riley 6514
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AMERICAN CYANAMID COMPANY
NEW YORK, N. Y.

30 Rockefeller Plaza

•

•

•

*

*

*

*

AMERICAN

CYANAMID

•

COMPANY

•*•••

LUJ

HIGH EXPLOSIVES

PERMISSIBLES

BLASTING POWDER

BLASTING ACCESSORIES

SALES OFFICES

New York, N. Y.

Scranton, Pa.

Pittsburgh, Pa.

Chicago, 111.

Bluefield, W. Va.

Pottsville, Pa.

Maynard, Mass.
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^f?fe^
BRONZE PRODUCTS
WHEELING
W.VA.

ESTABLISHED 1877

TELEPHONES

When Wheeling was known
as the Nail City, producing

Wheeling 14

more nails than any other
Wheeling 15

citv in the world.
MANUFACTURERS OF

BRASS, BRONZE AND ALUMINUM
CASTINGS
HI-LED-ALOY

The bronze bearing metal, with long life, that will not
SCORE the shaft.

Applications —
AXLE LINERS, JOURNAL LINERS, BUSHINGS
CORED AND SOLID BRONZE BARS

TITANIUM BRONZE

A high tensile, acid resisting alloy in
CASTINGS, FORGINGS AND ROLLED FORMS

Applications —
NAILS, BOLTS, NUTS, LAG SCREWS, CHAINS,
LOCOMOTIVE BRAKE SCREW NUTS,
THRUST PLATES AND WEARING PLATES,

MINING MACHINE ADJUSTING SCREW NUTS
From Base Metals to the finished product through an

efficient organization and well equipped
PATTERN SHOP —FOUNDRY —MACHINE SHOP
ASK FOR NAIL CITY BLUE BOOK

Contains Prices and Data on Bronze Mining Equipment Parts

Nail City Bronze Company
WHEELING, W. VA.
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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 32. ILLINOIS
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BUETTNER SHELBURNE MACHINE
COMPANY, INC.

Manufacturers of Repair Parts for

COAL MINING MACHINES

Established

1901

SOUTH THIRD AND MINSHALL STREETS

TERRE

HAUTE.

Telephone:

INDIANA

Crawford 8854

142

ENSIGN MINING EQUIPMENT

Power Distribution Boxes

Mine Type Starters
Rail Bonds

Explosion Tested Push Buttons
Centrifugal Switches
Mine Cable Racks

ENSIGN ELECTRIC & MANUFACTURING CO.
HUNTINGTON, W. VA.

District Safes Agenf

B. E. SCHONTHAL & CO., INC.
28 East Jackson Boulevard

Chicago 4, Illinois
143

MILL

SUPPLIES

DRILLS, REAMERS, TAPS & CUTTING TOOLS

ABRASIVES, CAP SCREWS, FILES, SAW BLADES
BELT & BELT LACING, RAIN GEAR
LIGHTING PLANTS & PUMPS

GEARS, SPROCKETS AND RACKS
ELECTRIC & HAND HOISTS
ALL KINDS OF CRANES

ERIC

HEILO

VAnburen 6-1800

COMPANY

4532 W. Congress

Chicago 24

FITZ SIMONS & CONNELL DREDGE & DOCK CO.
(Established 1872)
ENGINEERS AND CONTRACTORS
For Public and Private Works
SHAFT SINKING
RIVER AND HARBOR IMPROVEMENTS
DREDGING

BRIDGES
SAND-FILLS
HEAVY FOUNDATIONS
RAILROAD CONSTRUCTION
INDUSTRIAL PLANTS

10 South La Salle Street

Telephone: FRanklin 2 - 7766

Chicago 3, Illinois
1872

-

Sevenfy-Seveii years o/ Continuous Service

144

-

1949

Csncrease Production!
Rapid and Safe handling of larger capacity
cars used in mechanized mines will do both.

WlLLISON Automatic Couplers
speed up mining operations by
Safety in operation —It is not necessary to go between the cars.
Faster shunting and gathering of cars —Automatic coupling
saves time.

Less spillage of coal —Smooth operation of train reduces
surging and car derailments.

Operates satisfactorily through all kinds of dumpsNo uncoupling in rotary dump.

There's a Willison for every type of car.
For Details got Circulor No. 5240

NATIONAL MALLEABLE & STEEL CASTINGS CO.
CLEVELAND

OHIO
145

Welding Equipment &Supplies
"It it's tor the welder, we have it"
OXYGEN

OXY-ACETYLENE EQUIPMENT

ACETYLENE

OXY-ACETY. CUTTING MACHINES

ARC WELDERS

ELECTRODES

CARBIDE

WELDING RODS & FLUXES

ACCESSORIES

WIRE ROPES

GRINDING WHEELS

BRATTICE CLOTH

SHOVELS

V-BELTS

DIES. TAPS. DRILLS

EXPLOSIVES

MINING MACHINE CABLES

INDUSTRIAL GOGGLES

MINEWELD COMPANY
200-210 So. Theresa Ave.
ST. LOUIS, MO. (3)
Branches
MARION. ILLINOIS
MATTOON. ILLINOIS
MT. VERNON. ILL.
EVANSVILLE. INDIANA

LEXINGTON. KY.
LOUISVILLE. KY.
ST. LOUIS. MISSOURI
CAPE GIRARDEAU. MO.

COAL MINE

ROCK DUST
92%

PASSES A

200 MESH SCREEN

CONTAINS LESS THAN 1 %

SILICA

•

PHONE OR WRITE FOR PRICES

MATERIAL SERVICE CORPORATION
33 NO. LA SALLE ST., CHICAGO
FRANKLIN 2-3600
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PATTEN

OFFERS:

Leading Lines...
FOR

THE

MINES

The lines ol equipment for the mining
industry at Patten Tractor and Equip

Leading lines ol mining
con
stitution equipment sold and

ment Co. are leaders in their fields

serviced by Patten Tractor and

. . . famous for production records on

Equipment Co. include:

all types of mining and mining work.
All equipment is backed by the un
equalled service facilities of Patten
Tractor and Equipment Co. . . . service
by factory-trained experts, equipped
with time-saving tools . . . service backed
by an ample parts stock for every
line to assure full on-the-job production.

"Caterpillar"—Diesel Engines,
Electric Sets, Tractors, Motor Gra
ders, Earthmoving Equipment.

Athey Quarry Wagons, Haul
ing Trailers, Mobiloaders, TrackType Trailers.
Traclrson—Traxcavators.

Call or visit the Patten branch near

you. Our equipment experts can show
you why Patten lines are leading lines.
Make Patten Tractor and Equipment
Co. your equipment headquarters.

Hyster —Tractor Winches, Hystaways.

Case

-r.i.milUf" DW10 Dick' ':.;••-jjp.
I.«to. wiih.n/xincv

Industrial Wheel-Type

Tractors.

::.

.<*

,urden on.lhc. ,nrp» ^fX, .

_.

&?$» if

,„„•• on a StripptaS P'0'«'-

S*TZ*'-*£&£.
HIGHWAY 51, SOUTH, ROCKFORD, ILLINOIS
P. 0. BOX 1614. PHONE 5-B63I

PATTE
TRACTOR

EQUIPMENT

&

CO

620 SOUTH 25th AVE., BELLW0OD. ILLINOIS
Phone Bellwood 300, Chicago — MAmfleld 6-1660

fl&M
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One of Chicago's Largest Distributors
of Mine and Mill Supplies

Phone

FRANKLIN 2-7525

CUPPLIEC
^

-INC-

J

564 W. ADAMS STREET

CHICAGO 6, ILLINOIS

If it is used in a mine—we can supply it.

Contractor — Mining — Industrial Supplies
Power Transmission Equipment

Hose & Couplings

Gales, V-Belts and Sheaves

Hi-Pressure Hydraulic Hose and

Flat Pulleys and Pelting
Roller Chain and Sprockets
Flexible Couplings

Couplings
Wire Rope - Clips - Sheaves
Steel Mine Supports and Bolts

Pillow Block Bearings

Hercules Powder and Fuses

Electric Motors

Disston Chain Saws

Material Conveying Equipment

Plastic Pipe

Conveyor Belting

Electric Cable

BRflDLCV SUPPLV COfllPfllW
405 North Fourth St.

Springfield, Illinois

Phone: 8-3453

A Service to the Central Illinois Coal Mines and Industries

US

HD19 Allis-Chalmers Tractor assisting with travel of Coal Stripping unit.

KENNEDY-COCHRAN CO.
"^eadfytcvUesiA. fa*
&GAiUm(MM4iXf. £ (load feuildUuf &<yuipjne*it"
Manheim Rd. at Madison St.

2605

HILLSIDE,

ROCKFORD, ILLINOIS

ILLINOIS

Telephone
Chicago - EStebrook 8-5223

Huffman

Telephone

Suburban - Hillside 2520

Rockford
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5-8759

Blvd.

BERTRAND P. TRACY COMPANY
Manufacturers
THE TRACY CUTTER CHAIN

Last Word in Cutter Chain Efficiency

TRACY GEARS AND PINIONS

Here at our plant it is recognized that Time is the
Essence of the Gear Business, if customers are to be

fully satisfied. There is, distinctly, a way of achieving
this. The first essential is an adequate inventory of
active items; the second is a shop keyed to a produc
tion rapid enough to meet both customary and emer
gency needs.
TRACY DEPENDABLE REPAIR PARTS
for

Goodman Cutting Machines and Locomotives
Jeffrey Cutting Machines and Locomotives
Westinghouse Locomotives
General Electric Locomotives

Supply warehouse for Illinois anil Indiana at

DUQUOIN, ILLINOIS
Factory
PITTSBURGH, PA.

Branches
MONTGOMERY. W. VA.

919 Fulton Street

S52!WS&^«
HARLAN. KENTUCKY
Branch Manager
A. R. WEST, DuQuoin, Illinois

ISO

DUNCAN
STEEL MINE CAR WHEELS

Pioneers in Manufacturing steel wheels.
New Modern Method — Cast Wheels with

true and Round Tread, Strength and long life.

DUNCAN

Foundry & Machine Works, Inc.
ALTON, ILLINOIS
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flnOTHCR FIRST

by ST6RURG!
new
Round-Spoke
Balanced Design
Cast Steel Wheel

is 60% Stronger

. . . Assures

Greater Mileage,
Lower Operating Cost

First in design — and first in service — Sterling cast steel precision
Balanced Design wheels now offers these PLUS features that mean more
profitable operation for mine cars — at no additional cost.
•

Exclusive Balanced Design . . . reduces wear and tear on track,
cars and wheels, assures smoother transportation.

•

Withstands crushing force of over 150 tons.

• 60% stronger . . . 6% more weight.
• Solid castings . . . that mean higher quality, longer life.

ST€RLinG 5T€€L CRSTinG COmPRRV
EAST ST. LOUIS, ILLINOIS
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TY- ROCK

THE

SCREEN for COAL
HIGH TONNAGE OUTPUT
FREE-FLOATING SCREEN

CIRCLE-THROW ACTION
LOW ANGLE SCREENING
NO ESCAPING VIBRATION
Write for Ty-Rock Screen Catalog No. 65

THE W. S. TYLER COMPANY
CLEVELAND 14, OHIO
Manufacturers of Woven Wire Screens, Screening Machinery
and Sieve Testing Equipment
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CONVEYOR BELTS
TRANSMISSION BELTS
V-BELTS
HOSE

BUILT TO THE WORLD'S
HIGHEST STANDARD
OF QUALITY

good/year
MECHANICAL GOODS DIVISION:

THE GOODYEAR TIRE S RU33E3 COMPANY, INC., AKRON 16, OHIO

The Sincere

^aOrtfo
of the Officers and Members of the
ILLINOIS MINING INSTITUTE

goes to the Advertising Committee:
H. E. CAMPBELL,
Chairman

R. J. HEPBURN

P. W. BEDA

D. M. HOFFMAN

W. L. GILGIS

ARTHUR T. BLAKE

F. E. MCEVOY

A. B. CULL

M. M. SHEPARD

C. S. DE WITT

N. P. SYLJEBECK

J. P. DONOVAN

R. W. WEBSTER

Their willingness and efficient cooperation
have helped make this yearbook possible.
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Above ground, too...

RELIANCE
MOTORS
'06
Reliance Precision-Built Totally'
enclosed. Van-cooled A-c. Motor

ontl*

Wherever coal is mined, more and more

tfUNg.

operators are discovering that Reliance
Precision-Built A-c. Motors provide the max
imum in dependable and economical power
on every job above and below ground.

These rugged, long-lived motors applied
to shaking and vibrating screens, washers,
pumps, air tables, crushers and other prepa
ration equipment will offer you invaluable
assistance in keeping production up and
cost down. It will pay you to write today

for descriptive and selection data contained
The Relionco Precfllon Bear

ing Meunl affords complete

in Bulletin B-2101 and Bulletin C-130 for

protection to bearings and
windings.

Explosion-proof Motors.

Sales Representatives in PrincipalCities

RELIANCE
"MotorJDriv.iiMor. Than Pow.r'' •
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ELECTRIC

AND

EN GI NEE It IN O CO.
ill J Ivanhoo Road,Cl.v.iand 10,Ohio

GIBRALTAR EQUIPMENT & MANUFACTURING CO.
Successors to: TALLMAN MANUFACTURING CO.. AND THE TRACK TOOL DIVISION
THE OLIVER CORPORATION. P.O. BOX 304. ALTON. LLL.. PHONE 3-8514.

OF

GET THE MINING TOOLS OF TOMORROW. TODAY; BY USING
GEMCO TRU-BLU TOP TONNAGE PORTABLE MINING TOOLS!

ALL TYPES OF RAIL LEVELS.
TRACK GAUGES. CAR MOVERS.
SPIKE BARS. TOOL CARS.
TIE TONGS. KEY SEATERS. ETC.

The Gibraltar Equipment & Manulacturing
Company offers a complete line of essential

track tool, supply and equipment items of

unsurpassed quality to simplily and speed
tho laying and maintenance of track; both

narrow gauge for mining, logging and lum

RAIL DRILL —

EVERY SIZE HOLE

Rail Bonders — Standard and ratchet types equip

ped

with labor-saving Timken roller type thrust

bearings.

Rail Lovolors — Take the "hog" out ot dished rail.
Rorailors — Four sizes, light, floxible for emergency.
Groaso Guns — "Friction Doctor" hand and roller

base types. For all self-leveling oil base pressure
groasing. Portable around tipple and underground.
Mino Trucks and Cars — Track layors, drillers,
supplios, shot lirers, inspection speodor3, ambulances,

bering, sand, clay and gravel pits, etc.; and

tool, section crow, cardox. trouble shooting cars etc.

also standard gauge track lor all types and
classes of railroads. In addition to the great

multiple lovorage (gives 3 to 1 efficiency—1/3 the

variety ol tool and equipment items, which

we offer as standard products, we specialize

Rail

Punches — Standard,

ratchet

and

tho

new

effort) types. Holes Vi"-Vs": about ono minute each.

Adaptors — Convert all portable punches to shop

type,

and all old punch

units to tho new multi-

leverage typo.
Spiko Bars — V/ith tool leverage bar combinations.

Combination Tools — "Slipon" fittings give a tool

in the design and manufacture of tool and

for every required mining purposo right at your

equipment items for special needs. Let "Gemco

TOOLS."

Tru-Bluo tools give you "SAVINGS WITH

pressed.

COMPLETE SAFETY IN YOUR MINE!"

finger

tips.

Mino

Car
ALL

Write

us

for

full

Wheels — Iron
STANDARD

data on

and

"SLIPON

stoel, cast

and

SIZES.

All Items in Stock lor Immediate Shipment!

GEMCO TRU-BLU TOOLS-EQUIPMENT GIVE YOU TOP TONNAGE ALWAYS'
EVERY ONE A GEM OF ENGINEERING DESIGN FOR TOPS IN EFFICIENCY!

FIRST BIG POST-WAR
DEVELOPMENT IN

UNDERGROUND COAL BELTS

New 4-ply U. S. Giant Underground Coal Belt has rugged strength
without sacrificing high flexibility
This new 4-ply belt has all the

Other outstanding features of

ruggedness and fastener-holding

this remarkable belling include:

ability of United Stales Rubber
Company's 4-ply 42 oz., with in

Crosswise strength, to resist

creased crosswise flexibility.

Style XN has a working tension

gouging and tearing. One-type
fabric construction, to equalize
tension and elongation through

strong enough to satisfy the re

out the belt. Elasticity, to cush

quirements of all but a few of

ion shock loads and impact, pre

today's installations. Style YN in
corporates additional strength re
quired by extremely long center in
stallations in use or contemplated.

vent localized strain.
A

PRODUCT OF

UNITED STATES RUBBER COMPANY
MECHANICAL GOODS DIVISION • Rockefeller Center, New York 20, N. Y.
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B.F.Goodrich
INDUSTRIAL RUBBER PRODUCTS
CONVEYOR BELTS

V-BELTS
HOSE

KOROSEAL TROLLEY WIRE GUARD

NINE TIRES
SHUTTLE BUGGY

STRIP MINE

CHICAGO TIRE & RUBBER COMPANY
850 W. WASHINGTON BLVD.

CHICAGO (7), ILL.
MOnroe 6-6400
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Plotel Abraham Lincoln
Springfield, Illinois

Welcomes

the

ILLINOIS MINING INSTITUTE
150

HERCULES
PRODUCTS...
Permissibles

Pellet Powder

Black Blasting Powder
Dynamite

%

Electric Blasting Caps
No-Vent' Delay Electric
Blasting Caps
No-Vent' Short Period

AIDS IN SOLVING

Delay Blasting Caps
Blasting Caps

YOUR BLASTING

Safety Fuse
Primacord

PROBLEMS . . .

HERCULES
REPRESENTATIVES.

Underground and Open Pit

R. R. Clayton
6964 Clyde Avenue
Chicago, III.
P. P. Eagan
243 Trask Avenue

Aurora, III.

J. F. Gallagher
615 South Second Avenue

Springfield, III.

HERCULES POWDER COMPANY
INCORPORAtCD

332 South Michigan Avenue, Chicago,
160

INDEX TO ADVERTISERS
Abraham Lincoln, I lotcl
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\V. D. Allen M fg. Co

24-Ii

Allen & Garcia Co

111

American I'lattice Cloth Corp

29

American Car & Foundry Co

15

The American Crucible Products Co

72-11

American Cyanamid Co

159

The American Mine Door Co

46-A

American Pulverizer Co
American Steel & Wire Co

HI."1
S9

The Appuhn Tire & Battery Co
Armco Drainage 8l Metal Products. Inc

75
75

Atlas Powder Co
Austin Powder Co

95
91

The Autocar Co

122-A

Barber-Greene Co

199

Barrett, Haentjens & Co

45

Beall Bros. Supply Co

28-A

Bearings Service Co

104-B

Beck & Corhitt Co

47

Bemis Bro. Bag Co
Berry Bearing Co
Bethlehem Steel Corp
Bituminous Casualty Corp

48
195
30
1"

Bixby-Zimmcr Engineering Co

119-A

The Bowdil Co

28-B

Bradley Supply Co
Brodcrick & Bascom Pope Co
Bucyrus-Erie Co

M8-B
9
197

Buettner Shclhurne Machine Co

142

Cardox Corp

109

Central Mine Equipment Co
Centrifugal &• Mechanical Industries, Inc

4
88-B

Chicago Perforating Co

90-B

Chicago Pneumatic Tool Co

191

Chicago Tire & Rubber Co

158

Chicago Tube & Iron Co
Cincinnati Mine Machinery Co
Clarkson Mfg. Co

141
49
9

Coal Age

'3

Columbia Quarry Co

«

Commercial Testing & Engineering Co
Henry H. Cross Co
Cummins Diesel Sales Corp. of III

2(1
29
157

Cutter Bit Service Co

5(1
161

The Ilavies Supply Co
Nelson L. Davis Co

""
131

The Deming Co

32-B

Diamiind ( hain Co., Inc

S3

Diamond Supply Co., Inc

4o-B

Doolcy Bros

113

Dravo Corp
Duncan Foundry & Machine Works. Inc
E. 1. duPont deNemours & Co
Duqucsne Mine Supply Co
Du Quoin Iron &• Supply Co., Inc
Dustlix Corp

123
151
78
42-A
0/
127

Egyptian Powder Co
Egyptian Sales Agency
Egyptian Tic & Timber Co
The Electric Storage Battery Co

32-A
54-A
53
55

Elliott Service Co

56

Ensign Electric & Mfg. Co

143

The Equitable Powder Mfg. Co

58-B

I lent•>• (). Erb

14

The Euclid Road Machinery Co

51

Evansville Electric & Mfg. Co

82

John Eabick Tractor Co
h'itz Simons & Conncll Dredge & Dock Co

J. II. Fletcher X Co

124
144-B

126

John Blocker & Co

120

I.. B. Foster Co
Eraser Label Co

112-B
136-B

The (unlock Packing Co

102-A

General Electric Co

69

Gibraltar Equipment & Mfg. Co

156

Giles Armature & Electric Works

76

(ioodman M fg. Co
The Goodyear Tire & Rubber Co., Inc
Gould Storage Battery Corp
(iraybar Electric Co.. Inc

59
154-A
94
79

Greensburg Machine Co

104-A

Grinnell Co

32-B

W. M. I [ales Co

132

II. II. Halliday Sand Co
Ilamilton Rubber Mfg. Corp

74-A
134

Brad I larrison Co

54-B

I lawkins Electric Co

5S-A

Eric lloili) Co
I lei wig Co

144-A
60-A

1lendrick M fg. Co
Hercules Powder Co

33
160

Hewitt Rubber Div. of Hewitt-Rohhins Inc
Hey] & Patterson. Inc
162

128-B
115

Hockaday Paint Co

122-B

Robert Holmes & Bros., Inc

116-B

Hulburt Oil &- Crease Co

1

Illinois Bearing Co
Illinois Powder Mfg. Co

106-A
60-R

The Jeffrey Mfg. Co
The Johnson-March Corp
Joy Mfg. Co

57
119
33-34-35-36

Win. Kecne Truck Service. I nc

136-A

Kennametal. lite

61

Kennedy-Cochran Co

149

Kennedy-Webster Electric Co

106-P.

Kensington Steel Co

80

Klein Armature Works

74-B

Koppers Co.. Inc
K. W. Battery Co

27
37

Lee-Norse Co
Leetonia Tool Co

95
62-A

A. Leschen & Sons Rope Co

63

Link-Belt Co

81

Macwbyte Co

97

The Marion Power Shovel Co
Material Service Co

31
146-B

McLaughlin Mfg. Co., Inc
Mc.Mastcr Carr Supply Co
The McNally-Pitlsburg M tg. Corp

112-A
24-A
11

Mechanization

3

Michigan Chemical Cor])
Mine Safety Appliances Co

98-B
39

W. II. Miner. Inc

22- \

Mines Engineering Co

5

Minewcld Co

146-A

Mining Machine Parts, Inc

16

Mississippi Lime Co
Mosebach Electric & Supply Co

65
62-B

Nail City Bronze Co

140

National Cylinder Gas Co

42-B

National Electric Coil Co

64

National Malleable & Steel Castings Co

145

National Mine Service Co

68

Neiman Bearings Co

90-A

Oberjuerge Rubber Distributing Co

87

Ohio Brass Co
Ohio Oil Co

25
99

The Okonite Co

128-A
163

Patten Tractor & Equipment Co
Peoria Tractor & Equipment Co

147
41

Henry A. Petter Supply Co
Pittsburgh Knife & Forge Co

114
110-1!

The Post-Glover Electric Co

84

Power Transmission Equip. Co

12?

Productive Equipment Corp

52

Frank Prox Co.. Inc

130

Ray hcslos-Manhattan, lnc

8

The Reliance Electric & Engineering Co
Revere Electric Supply Co
R-J Bearings Corp

ISS
66-A
44

Roberts & Scltaefer Co

2.1

Rohins Conveyors

108

John A. Roehling's Sons Co
Rome Cable Corp
Joseph T. Ryerson & Son. Inc

.„

The Salem Tool Co

133

Seibel-Suessdorf Copper &• Iron Mfg. Co

116-A

Simplex Wire & Cable Co
Sligo, Inc

4(1
71

Socony-Vacuum Oil Co

129

Solvay Sales Div
Standard Oil Co.. (Indiana )
Standard Stamping & Perforating Co

88-A
121
7(>

Stephcns-Adamson Mfg. Co

7 and 45

Sterling Steel Casting Co
Supplies.

21
US
92

152

Inc

'.

The Tamping I lag Co

14S-A
19

Templeton, Kenly & Co

66-1!

Timkcn Roller Bearing Co

12

Tools & Supplies. Inc
Bertrand P. Tracy Co

138
150

The \V. S. Tyler Co

153

United States Rubber Co

157

The Upson-Walton Co

86

Utility Mine Equipment Co

83

Viking Machinery Sales Corp

102-1!

Walter Motor Truck Co

135

The Watt Car & Wheel Co

17

West Virginia Steel & Mfg. Co
Westinghottse Electric Corp

2
72-A

Kirk White Chemical Co
I. 1!. Williams & Sons
Wyoming Tic & Timber Co

18
98-A
117

Jos. 11. Yerkes & Co

22-1!
164

