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There's been a lot of changes since early ninety-two,
When a meeting of our clan was called to see what they could do

To bring together, twice each year, men from o'er the State,
To solve our mining problems, in a friendly-like debate.

The idea spread like wild-lire and ere the day was o'er,.
They organized our Institute, with twenty men or more,-

Each pledged to help the other, with a willingness to give
Of his time and his experience that the industry might live.

They huilded better than they knew, for even to this day
AVe recognize their great foresight and follow in their way.

A'es, we've made a lot of changes in everything we do.
In fact, most mining methods are now considered new,

And we'll keep on making changes to meet our growing needs
By boosting our production with increased power anil speeds.

'Tis well we've kept together, for the progress we have made
Is paying us big dividends in this great world of trade.

And now our Nation profits by the work thai we have done.
By having all the coal they need to build our ships and guns;

To keep our foundries going, while our transportation lines
Are serving all our Country's needs with coal from out the mines.

There's a fellow called Ilerr Hitler, with a tooth-brush on his lip,
And his dear friend Ilirohito, who soon will make a trip

To some far distant hunting ground, from whence there's no return
To receive a demonstration on—how well our coal will burn.

AVe're going to show our hoys and girls, in air. on land or sea,
That we will hack them all the way. wherever they may be.

AVith several hundred members, all skilled in various lines,
Sharing their experiences with men throughout the mines,

AVe Ml keep the coal a niovin', and when this war is won
AVe Ml feel we've played a minor part in a job that's been well done.

J. A. (JEFF) JEFFERIS
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PROCEEDINGS OF ILLINOIS MINING INSTITUTE

FIFTY-SECOND ANNUAL MEETING

Held in Springfield, Illinois

FRIDAY, OCTOBER 27, 1944

MORNING SESSION

The Fifty-Second Annual .Meeting of the Illinois Mining Institute
convened in the Hotel Abraham Lincoln, Springfield, Illinois, at
ten-thirty o'clock, Mr. Paul Weir, Paul Weir Co., 307 North Michigan
Avenue, Chicago, presiding.

The Chairman: The Fifty-Second Annual Meeting of the Illinois
Mining Institute will please come to order.

Perhaps first 1 should explain why I am acting as presiding officer
this morning. Mr. Hen Schull. the president, is absent because of the
death of Mrs. Schull's mother. Mrs. Chapman, whom many of you know.
Mr. George Campbell, the vice-president, is confined to the Presbyterian
Hospital in Chicago. I am told that there is nothing serious in connection
with his trip to the hospital.

First. I would like to welcome to this 52nd annual meeting the
oldtimers and all the new members. These annual meetings have become
quite an institution in the coal industry in Illinois, and all of us look
forward each year to participating in this meeting. When I think of
getting up into the 52nd meeting, there is just, about one thing that
antedates the organization of the Illinois Mining Institute, and that is
our good friend, Fred Weissenborn.

We will dispense with the reading of the minutes of the last annual
meeting. These minutes were published in the proceedings. The secre
tary, Tknow, would welcome any changes or corrections, but tbere is no
necessity for reading them.

The first order of business will be the report of the Secretary-Treasurer,
B. E. Sehonthal.

Secretary-Treasurer B. E. Sehonthal read his prepared report.

SECRETARY'S REPORT

To the Officers and Members of the Illinois Mining Institute:

On March 23, 192!), at Ccntralia, Illinois, there was a meeting of
the Executive Board of this Institute at which a committee of four was

Our Advertisers are our friends and fellow members. Consult them frequently.
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appointed, consisting of John E. Jones. Chairman, D. D. Wilcox. Paul
Weir, and 13. E. Schontlial. Its purpose was to rewrite and revise the
by-laws of this organization.

On November 8, 1929, at the annual meeting at the Grier-Lincoln
Hotel at Danville, the committee reported and its recommendations were
accepted. At the several meetings of this committee your Secretary was
asked to serve as Secretary for the first year of the reorganization in
order to help work out some of the plans outlined. I find that I am just
finishing my fifteenth full year as Secretary of this outstanding organ
ization.

Tn looking back at the progress the Institute has made with the very
willing help of every officer and member since that time, I feel that the
great amount of work that has been done has not been as hard as it
might seem. The Institute at the close of the year as of October .'51. 1929,
had, as T recall, 126 members. The Secretary's report shows total cash
in bank on November 1. 1929. as $539.54. At the present time we have
on hand $12,000 in interest-paying bonds and $1,244.36 cash in the bank.

Our membership numbers approximately 850, of whom 36 are life
members and 4 honorary members. We are carrying in our membership,
without payment of dues, 31 members serving in the armed forces. I
should like to read to you the names of these members:

Lt. L. S. Ahlen
Capt. Harold C. Brown
Pvt. Bart Campbell
Lt. J. K. Childs
Capt. Gene II. Danks
W. J. Dodd, Chief Petty Officer
Capt. F. J. Emerick
Ensign IT. D. Freeman
Lt. W. L. Hall

Lt. (j.g.) Ralph G. Harmon
M. K. Herrington, Yeoman 1st Class
Col. Robert P. Koenig
Capt. Charles II. Lambur, Jr.
Lt. Col. John L. Leidenlieimer
Lt. Rolf Lindcnhayn, Jr.
Lt. Thomas Linton
Robert R. Lipe
Aid Cadet Fred .Main
Captain John P. .Marlin
Major M. A. Matthews
Lt. Col. Louis C. McCabe

Lt. J. R. Meagher
Ensign 1). B. Mikesell
Robert N. Morris
Lt. Frank E. Pierce, Jr.

Our Advertisers are selected leaders in their respective lines.
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Cpl. R. B. Heed
Capt. T. P. Ross
Robert M. Stephens
Lt. J. C. Stotlar
Lt. Com. P. L. Warren
Lt. A. M. Young

If anyone knows of any additional members of our organization
who arc serving in our armed forces but are not named in this list, or
if you know any change in rank, it will be helpful to the secretary to
have information about them so that we can list them properly in our
yearbook.

Tlie past year has been probably the most uneventful and inactive
one I have experienced since my election as secretary, due to many
causes over which no one has any control. Coupled with these conditions,
we had the very bad misfortune to have to cancel our boat trip, which
would have been the 26th consecutive trip. We hope that we may be
able to resume these very interesting and enjoyable trips next year.
Our Chief Coxswain, Mr. JefTeris. will give you the up-to-the-minute
news on the boat trip situation.

Our Yearbook for 1944 is well under way. At the present time we
have 1431/-; pages of advertisements and hope to at least equal our
record of last year. This is all brought about, by the excellent and coop
erative work of our rcri/ unusual advertising committee.

We have with us today the Director and several members of the
Mining Section of the War Production Board. They will meet with the
Priorities Committee of our Institute at luncheon today. Mr. Knoizen,
the Direetor of the Mining Section of the War Production Board, will
address us informally this evening about his recent mission to England.
It may be of interest to you to know that of the nine members of this
mission, six. including Mr. Knoizen the Chairman, are members of our
Institute. Three of them are life members, including two past presidents.
So you see we do have quite a reputation; and I might add that the
sixth member became interested in joining while flying over the ocean.
I wonder if tlie heat was applied.

During tlie past year we have had the misfortune to have several
of our members pass to the Great Beyond:

E. W. Beard, January n. 1944
W. M. Elders. January 22
Thomas English. April 3
Frank Tirre. May 22

Prompt expressions of sympathy were sent to the families by your
Secretary's oflice.

While it has been my hope now for the past two or three years that
our membership would be increased to 1.000, we are still quite far from

Mentioning this publication -alien writing Advertisers puts friendship into business.
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that goal. I was quite enthused about the possibility of our membership
getting behind the Secretary's office to help us reach our goal; but I
believe everybody was quite well occupied by his many daily obligations.
At our annual meeting last year we enrolled 74 new members. Since
that date we have enrolled only 37 more, or a total of 111. During the
same period we dropped 52 members for non-payment of dues. I do hope
that this next year we may be able to report having attained our mark
and even exceeding it.

I appreciate the ready cooperation given by all officers, committees,
and members, and hope that the coming year will be a much easier one
for all of our entire membership.

B. E. SCHOXTITAL, Secretary-Treasurer

The Chairman: You have heard the Secretary-Treasurer's report.
What action do you wish to take? Do T hear a motion to accept?

.Mr. Peter Joyce: T move the report be adopted and placed on file.

Mr. J. A. Jefferis: Second the motion.

The Chairman: It has been regularly moved and seconded that the
Treasurer's report be accepted and placed on file. Ready for the
question".

(The question was called.)

The Chairman: All in favor say "aye"; contrary? Motion carried.
I would like to call on Mr. Jefferis, chairman of the Nominating

Committee. Mr. Jefferis, will you report at this time, please?

REPORT OF THE NOMINATING COMMITTEE

Mr. Jefferis: To the President of the Illinois Mining Institute:
Your Nominating Committee begs to submit, for approval, the following
list of names to serve as officers for the coming year:

President: George F. Campbell. Old Ben Coal Corporation, 230 South
Clark Street, Chicago 4, Illinois.

Vice-President: Joseph E. Hitt, Walter Bledsoe & Co., Arcade Build
ing, St. Louis 1, Mo.

Secretary-Treasurer: B. E. Sehonthal, B. E. Schonthal & Company,
28 East Jackson Blvd., Chicago 4, Illinois.

Our Advertisers make it possible to publish this volume— give them a "break."
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For members of the Executive Board for a Three-Year Term:
J. W. Starks, Peabody Coal Company, Taylorville, 111.
E. F. Stevens, Binkley Mining Company, Railway Exchange Bldg.,

St. Louis 1, Mo.
II. A. Treadwell, C. W. & F. Coal Co., 332 South Michigan Avenue,

Chicago 4, Illinois.
W. P. Young. Bell & /oiler Coal & ling. Co., 307 X. Michigan

Avenue, Chicago 1. Illinois.

The following arc hold-overs on Executive Board from previous years:
Paul Halbersleben, Term expires 1946
W. J. Jenkins, Term expires 1945
L. F. Lumagbi, Jr., Term expires 1946
Harry M. Moses, Term expires 1946
F. S. Pfhaler, Term expires 1945
II. A. Reid, Term expires 1946
Prof. II. L. Walker, Term expires 1945
James White, Term expires 1945

The report is respectfully submitted by the Nominating Committee,
J. A. JefTeris, chairman; W. J. Jenkins and Sam T. Jenkins.

* « *

The Chairman: Thank you, Mr. Jefl'eris. Are there any additional
nominations to be placed before the members? Tf not, the chair will
entertain a motion to adopt the report.

Mr. D. W. Jones: Move the nominal ions be closed and the secretary
cast a unanimous ballot.

Mr. J. G. Crawford: Second the motion.

The Chairman : Regularly moved and seconded that the nominations
be closed and the secretary cast a unanimous ballot for the men who are
recommended by the Nominating Committee. Ready for the question ?

(The question was called.) I

The Chairman : All in favor say "aye"; opposed, "no." The motion
is carried.

Mr. Schontbal: I cast the ballot, Mr. Chairman.

The Chairman: The secretary advises that he is now casting the
ballot.

Some four or five years ago, by action of the membership, there was
created a scholarship fund. The chairman of that committee. Professor

Establish your identity — mention this publication when dealing with Advertisers.
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Walker, from the University of Illinois, is present and has a report to
make this morning on the operations. Professor Walker!

Professor H. L. Walker: Mr. Chairman and Members of the Insti
tute: I am always amused when they announce that the Scholarship
Committee will make a report, heeanse I don't think I am even a member
of the eommittee. I am certainly not the chairman. I can't even find
if a committee exists.

REPORT OF SCHOLARSHIP COMMITTEE

Mr. Marion Benton Walls, recipient of one of the Illinois Mining
Institute Scholarships in Mining Engineering, in September 1941,
received the degree of Bachelor of Science in Mining Engineering, in
Oetoher 1944. Thus. Mr. Walls becomes the first graduate under the
scholarship plan. Mr. Walls' scholastic work has been more than satis
factory. He is graduating with an excess of credits and his scholastic
average is 4.1 (based upon 5.0). representing an average grade of B.
At tbe conclusion of this meeting Mr. Walls will take up employment in
the Mining Industry.

• • •

/ wish lc digress from the formal report for just a second and rend,
at the request of the secretary, a paragraph from Mr. Walls' report. The
holders of scholarships report each gear a number of conditions under
which theyhave studied at the University. This paragraph of Mr. Walls'
report of this year says:

"And now that I am to graduate on October 2">th. I wish to
thank the Illinois Mining Institute for the scholarship and the
help it has been to me, and I also have one further request to
make. It is my intention to repay this sum and it would please
me if the Institute, would continue awarding scholarships and
make a revolving fund, of the money, thus helping some other
young man to further his education."

That seems to me like a very noble thought and one that represents
appreciation for help that has been received, and I am sure that the
Institute will act on that recommendation.

I'd like to offer as Exhibit A, Mr. Marion II. Walls, embryonic mining
engineer. (Applause.)

• • t

Mr. Sehulte Bishop, of Taylorvillc, recipient of a Pcabody Coal
Company scholarship in June 1944, has completed one semester of Uni
versity work and is continuing his work during the winter semester.
His scholastic average for the first, semester of work has been satisfactory.

Mr. Walls and Mr. Bishop are present at this meeting of the Illinois
Mining Institute.

Play ball with the Advertisers who play ball with us.
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I have previously reported upon the following holders of scholarships,
who have all been called to active duty in the .Military forces:

Robert R. Lipe—i'eabndy .scholarship
Robert M. Stephens—l'eahody scholarship
Robert N. Morris—Illinois Mining Institute scholarship

These three young men are expected to again take up their studies
at the conclusion of the war. which I hope will be in the immediate future.

The Chairman: Thank you, Professor Walker. You have heard the
report. What action do you wish to take?

Mr. Schonthal: Move its adoption.

The Chairman: It has been moved that the report be adopted.

Mr. Jefferis: Second the motion.

(The question was called.)

The Chairman: All in favor say •"aye"; opposed, "no." Carried.
Mr. Jefferis has a report to make on the boat trip. I'd like Mr.

Jefferis to present his report at this time.

Mr. Jefferis: We had a lot of inquiries as to whether the boat was
going to he in operation next year and Mr. Schonthal lias written me
repeatedly to try to get information. I had been unable to do so until
yesterday, when I called up again to gel in touch with Captain Buck,
lie was in Cincinnati attending the funeral of Captain Green of the Green
Line Steamers, hut the purser told me that arrangements were being
made now to recondition the boat and have it in first elass shape for
next year. He said, "I will guarantee yon that the boat will he in
operation next year in time for the Illinois .Mining Institute to make
their trip, and yon can take it for granted that it is going to he done,
even if .Miss Brown, here, in the office, and myself have to run it. It is
going to run."

Thai is all I can tell you about it. (Applause.)

The Chairman: Thank you. Sir. Jefferis.
Air. Secretary, are there any communications?

Mr. Schonthal: I have a wire here from Mr. Sehnll. It says:
'"Because of the sudden deatli of Mrs. Schull's mother I am unable to
attend 52nd Annual Meeting. Please express to the membership my deep

You'll discover good merchandise advertised in this goad publication.
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regret and also my appreciation for the honor of having been President
of the Institute this past year. My best wishes for a very successful
meeting. *'—Ben Seliull.

The Chairman: Thank you, Mr. Secretary.
Is there any other matter which any of the members care to bring

before the meeting this morning? If not, 1 will turn the meeting over
to your presiding officer for the morning program, Mr. T. J. Thomas,
President of the Valier Coal Company, a Life Member of the Institute
and a Past President. Mr. Thomas! (Applause.)

(Mr. T. J. Thomas assumed the Chair.)

The Chairman: Mr. Weir and'Gentlemen of the Institute: Our first
paper this morning deals with a subject of "Rapid Belt Repairs," and
will be presented by Mr. Paul \V. P. .1. Moran, Preparation Manager of
the Pyramid Ccal Corp. of Terre Haute, Indiana.

Value is apparent in the merchandise of our worthy Advertisers.
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RAPID BELT REPAIR

By PAUL W. P. -I. MORAN
Preparation Manager, Pyramid Coal Corp.

•lust a month after the Preparation Plant at the Victory mine of
the Pyramid Coal Corporation was placed in service the 8-ply. 48-inch
run-of-mine conveyor belt, which de'ivers coal from the underground
workings into the plant, was ripped for a distance of 1450 feet. An
8-foot jack pipe, which had been left in the bottom of a mine ear. caused
this unfortunate accident. The mine car was loaded with coal at the
face and delivered to the bottom where it was unloaded at the rotary
dump into the 50-ton capacity run-of-mine hopper without being noticed,
figure 2 illustrates the path of travel of the jack pipe through the
hopper, run-of-mine feeder and the double roll lump breaker and in
its final resting place in the shearing position.

The jack pipe was hurtled with such force that the point was forced
through the belt, which is nearly one inch in thickness and even pierced
the J40-inch steel deck plate between the two runs of the belt, and
became wedged in this position. Figure '•'< shows a jack pipe similar to
the actual villan. In the final position the jack pipe acted as a shear
and split the belt in two. about 8 inches from one edge/before its
presence was discovered and the belt could he stopped. This belt is
operated by a 250 II. I', motor and travels at. 375 feet per minute.
Before anyone noticed that there was anything amiss with the belt,
which is 1500 feet long, it had made more than a half revolution. One
of the rock pickers noticed some of the frayed cord from the canvas duck
pass over the picking table and sensed there was something wrong, so
he pushed the emergency button at his side, signaling the main operator
to stop the raw coal section of the plant and sounding the siren which
designated an emergency stop. This feature in our signal system not
only saved about 50 feet of the belt, hut it is impossible to comprehend
what damage might have resulted to the hell and other equipment if
it were not for the quick action in getting the plant stopped.

The accident had all the appearance of a major disaster, inasmuch
as the costly belt was seriously damaged and a prolonged shut-down of
the plant was threatened. However, a complete survey of the damage
was made and a line of action was mapped out. After a telephone con
versation with the belt manufacturer's nearest office, it was very evident
there Wits only one thing to do. It would he a long waif even id the best
for a belt replacement, as a new belt would have to he built. So the
only line id' action left was to repair the wrecked belt. Upon determina
tion that repairs could he made, we immediately rallied our forces and
began assembling num. materials and tools with which to make a rapid
hut permanent repair. Supply houses for miles around were canvassed
for belt fasteners, rip plates and tools. One crew was organized, figure 4,

Our Advertisers are selected leaders in their respective lines.
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Figure 1. View of the Victory Mine Preparation Plant of the
Pyramid Coal Corporation.

Figure 2. Sketch of
cross-section of the
bottom layout of the
Victor y M inc.
showing the path of
travel of the jack
pipe which caused

the accident.

• ... •
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Buyer meets Seller in the back of this book.



ILLINOIS MINING INSTITUTE 21

Figure 3. Repaired belt being inspected by the
author and one of the belt engineers.

Figure 3. Jack pipe similar
lo the one causing the dam
age, being inspected by the
author and belt company

engineers.

Figure 4. View of one of
the repair crews at work
punching holes with the
aid of a special template,
applying plates and secur

ing them in place.

Figure 6. War vital coal is
on the move again.
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and a system worked out to run smoothly through the various steps of
punching holes along both sides of the rip, applying fasteners and secur
ing them in place with special holts, breaking off the holt extension
and bradding the holt ends to insure permanence of application.

Enough belt clamps were secured locally to get the workmen started
and their work organized. In the meantime passenger cars were dis
patched from Chicago, carrying hundreds of pounds of belt fasteners,
and driven directly to the plant to insure prompt delivery. Another
crew was organized, and another and another until there were six erews
of five men each placed along the belt line. At the end of the shift
new crews were lined up and soon the work was progressing "around
the clock." As a result, the conveyor was hack in service within 30 hours
of the accident, and once more eoal was moving to vital war industries.

In figure 5 may he seen a section of the repaired belt showing the
belt clamps spaced on six-inch centers. Templates were made to insure
proper spacing of Ihe holes. In each IS inches of length, one three-hole
rip plate was followed with two two-hole belt fasteners. The two-hole
fasteners were mixed in to lessen the amount of weight added and the
possibility that the hell might not train properly when again placed in
operation.

More than a ton of metal was added to the belt in the form of

fasteners, hut the .job was so carefully done that the belt runs with the
same ease and capacity as it did before it was injured; and it is again,
figure 6, serving the mine at full capacity.

The repaired hell has now been in service for more than a year with
the repairs holding. The cost of the repair materials was approximately
$1338 and the labor $1064, making a total repair cost of about $2402.
This is a small and fully warranted expenditure for restoring a $20,000
belt to service, especially in these times when rubber is such a vital
commodity.

Tt is imperative that precautions be used and steps taken to make
sure that such a disaster he not repeated. To prevent repetition,
special material ears have been placed in service so that it is no longer
necessary to carry materials or supplies in the mine ears, and machine
runners have been cautioned about removing all materials from the
face so that there will he less chance of a recurrence.

The Chairman ; Thank you very much. Mr. Moran. That was a very
interesting paper, and you did a splendid job.

Now, are there any questions that you would like to ask Mr. Moran?

Mr. Arthur Green: 1 would like to ask if there was any fine coal
leakage still going through the tear?

Mr. Moran: The question has been asked if there was any leakage
of coal due to the rip in this belt. I might say that there is. It was

Advertising in this volume makes it possible to print it. Patronise our Advartisers.



ILLINOIS MINING INSTITUTE ' 23

impossible to get a completely tight joint so that there is some fine coal
that will sift through this ripped place in the belt. Is there any other
question at this time?

Question: Does the belt run over the pulleys smoothly!

Mr. Moran: No, there is some noise. Naturally, these belt, clamps
have a plate on each side of the belt secured by bolts through the belt,
and these metal clips tend to play a tune on the metal rollers.

Is there anything further? T might add that there is a process on
which 1 just received a bulletin a few days ago which has been worked
out by some of the U. S. Rubber Company engineers in which they have
developed a new type of rubber cement with which it is possible to
imbed these clamps in the belt itself and completely cover them up, if
anybody is interested in such a thing.

Is there any other question at this time?

The Chairman: How long did you say that rip was?

Mr. Moran: The rip is about 1450 feet long. The belt itself is 1500
feet long, and, through our signal system in being able to stop the belt.
we were able to save 50 feet of the belt, so there is about 50 feet intact.

The Chairman: And it only took yon 30 hours to do that job?

Mr. Moran: Yes.

The Chairman: That is a swell job.

Mr. Moran: Arc there any other questions? If not, I thank you.
(Applause.)

The Chairman: Again, Mr. Moran. 1 want to thank you for that
very interesting paper and say to you, again, that to do that job in
30 hours, T think, was a splendid piece of work.

Our next paper deals with the work of Ihe National Fuel Efficiency
Section program, and will be presented by .Mr. Thomas C. Cheasley,
Supervising Engineer. National Fuel Efficiency Section. United States
Bureau of Mines, Washington, I). C.

.Mr. Cheasley!

Our Advertisers, who make this volume possible, will appreciate your inquiries.



24 PROCEEDINGS OF T II E

WORK OF THE NATIONAL FUEL EFFICIENCY

PROGRAM

(Presented at the meeting of the Illinois Mining Institute, Springfield, 111., Oct. 27,
I944t and Published by permission oj the Director, Bureau of Mines, U. S. Department

of the Interior.)

By TIIOS. 0. CHEASLEY

Supervising Engineer, National Fuel Efficiency Section,
U. S. Bureau of Mines

T greatly appreciate the opportunity of speaking before the Illinois
Mining institute. The work of your Institute over a period of years has
been known to me. and some of the men I am associated with in Kansas
City have held membership in your Association for some time. Therefore,
the story T have to tell. I feel sure, will strike a responsive chord in
your members.

The competitive situation among the various fuels has perhaps caused
one of the most far-reaching economic upsets with which big industry
has had to cope. The coal industry, second in size only to the railroad
industry, which in turn depends on coal for almost all its energy, has
had serious competition from other fuels during the past twenty years.
Some consuming areas of our country were particularly upset by natural-
gas pipe lines or petroleum products, or both.

Coal is claimed to be the basic, fuel of the world: nevertheless, due
to economics, convenience, or other factors, much coal tonnage has been
displaced. In the long-range view there appears to be no doubt that coal,
with its estimated 3,000-year reserves, will continue to be the greatest
energy producer we know about ; but, in the lifetime of you and me,
there will certainly be competition from other fuels to the extent that
certain coal-producing areas will feel the pinch to an alarming extent, if
not to a fatal conclusion.

Consuming areas that may he served with burning oils delivered by
tanker will, doubtless, continue to burn liquid fuels in large quantities,
at least until the question of petroleum reserves has been settled. There
is still heated controversy in the ranks of petroleum men. as well as
outside the oil industry, as to the probable future oil supplies. I doubt
if anyone knows the completely correct answer, but it seems safe to say
that a definite trend lias set in which indicates that new oil discoveries
are continuously found to be of the lesser order and. according to some,
all of the large pools in the United States have been located. What effect
the importation of oil will have has been variously estimated. Some
think it will cause a calamity, others, that little notice need be given it.

The natural-gas reserves of the Nation seem to be fairly well defined
at approximately 100 trillion cubic feet. The largest single known reserve
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is in Southwest Kansas and Oklahoma, and it is estimated to contain
23'/^ trillion cubic feet, equivalent to one billion tons of coal. The coal
industry is currently producing, nationally, nearly two-thirds of a
billion tons per year, so you may see by this comparison, that, at present
rate of use; the natural-gas reserves will be with us for some time.
With present and contemplated pipe-line distribution of pas. there will
probably be few areas of the Nation that pas will not reach.

What can the coal industry do about all this? It is generally agreed
that we, as a Nation, have been wasteful, some say sinfully so. I think
we must accept that premise, but 1 see no reason for continuing to waste
our natural resources, whatever they may be. There are many examples
of waste in the coal-mining industry about which something should be
clone, the overloading of cars at tipples perhaps beinp one of the more
outstanding. This was dismissed at the American Mining Congress this
year, and. while there was apparent agreement, very little if anything
lias been done about it. On the load tracks of almost any mine one could
find enough coal to run a good-size boiler or beat a block of buildings.
In the railroad classification yards, the story is repeated, and the loss
does not end until the car comes to rest at the users7 siding.

Many other factors could well be considered in addition to losses
in transit which come from overloading ears or through failure to
properly patch boles, cracks, etc. (And when you patch, for the sake of
the future of your industry, use discretion. T have seen pulverized-coal
burners chronically clogged with trash, which has been used for patching
material; this does not promote good public, relations and this alone
could cause some customers to change suppliers or even to change fuels.)
The possible recovery of marketable coal from hand-picked or mechan
ically separated imparities has not been scrutinized closely enough in
most instances.

Because boiler-plant fuel is available in adequate quantities and is
relatively cheap, many mine power plants do not attempt to conserve fuel.

If the proper technique is used, almost any coal can be stored at or
near the point of use by consumers. Tf, however, foreign material such
as straw or hay. paper, rags. etc.. is shipped with the eoal through
carelessness, it is likely that spontaneous heating and/or combustion may
start with, or in proximity to, this trash—preventable waste of fuel and
manpower. The storage id' coal is not necessarily an art. but many
common-sense practices may be followed at the mine or preparation plant
which will help prevent loss of coal in storage, for example:

a. Don't mix coals from different seams.
b. Don't ship for customer storage eoal which has been produced

at a different lime period. That: is, don't mix fresh mined or
recently crushed coal with coal that has been stored.

These few minutes have been given to reciting a few specific things
that affect directly the men on coal company pay rolls, who work in or
at the mines. 1 hope you men will develop a program of your own,
covering the points so far raised, and in addition the many phases not
touched upon which will prevent waste at the source of coal production.

Our Advertisers arc selected lenders in their respective lines.
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Remember, all this wasted coal required energy to produce, and each
ton has been paid for by the operator. In addition, it came out of your
reserves.

The big problem we have to deal with, however, is the utilization of
fuel and energy stemming from fuel. In 1941, John P. Barkley. my
chief in the Bureau of Mines, United States Department of the Interior,
prepared a plan whereby account was to be taken of wasteful praetiees
in fuel utilization and means established to prevent this waste and
increase efficiency of fuel use. Funds were not allotted for this program,
however, and in 1943 the National Fuel Efficiency Section was formed
in the Bureau of Mines to map a new program. I was called in as
supervising engineer and. through the cooperation of many engineers
in the fuel and related equipment fields. T was able to build a program
called the National Fuel Efficiency Program entirely with volunteer help.

The National Fuel Efficiency Council is an advisory group to help
me and is composed of the following men, most of whom you know:

0. F. Campbell, Combustion Engineer. Sinclair Refining Company,
East Chicago, Tnd.;

W. G. Christy, Smoke Abatement Engineer, Hudson County, N. J.,
Department of Smoke Regulation, Jersey City;

C. F. Hardy, Chief Engineer, Fuel Engineering Division, Ap
palachian Coals, Inc., Cincinnati, Ohio;

H. K. Kugel, Smoke Regulation Engineer, District of Columbia.
Washington, D. C.;

L. S. Reagan. Vice-President. Webster Engineering Company, Tulsa,
Okla.;

C. A. Reed, Director of Engineering Department, National Coal
Association. Washington. D. C.;

R. C. Johnson. Vice-President in Charge of Research. Anthracite
Industries. Inc.. Primos. Pa.:

R. A. Sherman, Supervisor, Fuels Division, Battelle Memorial Insti
tute, Columbus. Ohio;

A. W. Thorson. Chief. Conservation Division, Solid Fuels Adminis
tration for War, Washington, D. C.;

J. E. Tobey. Managing Director. Coal Bureau. Upper Monoiigahela
Valley Association, New York, N. V.;

J. F. Barkley, Ex officio, Chief, Division of Solid Fuels Utilization
for War, Bureau of Mines, Washington, D. C.

We have three district offices for field liaison, lint aside from these
there are no paid engineers working on the program outside the Wash
ington office. Arlcn Z. Jennings (Zach Jennings), a long-time member
of your organization, is district engineer, with office in Chicago and with
Illinois, Wisconsin, upper Michigan, eastern Missouri, and Iowa under
his guiding band.

I know many others on your roster have volunteered to help, along
with the several thousand engineers from all walks of life, to promote
conservation of fuels and energy because, we feel, the program is based
on logical, sound reasoning. There will undoubtedly be a fuel shortage
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in the coming winter of 1944-45 and possibly in some succeeding winters,
due entirely to fuel requirements for war and civilian uses being greater
than possible production.

(I'd like to say here. Unit you run into a difference of opinion in
different geographical sections of the country. We arc speaking of the
national picture, and on a national basis we are something over 22
million tons of coal short today, and we haven't started the burning
season yet, appreciably. What will happen as far as production and
estimated requirements are concerned between now and next April 1st,
I don't know, and what will happen after April 1st, I don't know cither,
but there certainly is a fuel shortage, something in excess of 22 million
tons. The middle weights of burning oils are very scarce in some districts.
I think District 2 is still short, and natural gas in the Appalachian area
and some other districts is quite short, so we can expect, until pretty
much certainty, that there will be a shortage of fuel this winter on a
national basis and some districts will be much harder hit than others.)

This does not take into account the possibility of an ••old-fashioned
winter," which could hamper transportation (as we have seen previously,
even in peacetime) to a point where lack of production and personal
suffering could be the result.

Last year we produced 58!) million tons of bituminous coal but we
burned (il(i.7 million Ions. Last winter was comparatively mild.

We now know we have fallen behind in production, in excess of 22
million tons of coal, bituminous and anthracite, and before this coal
year is over the situation could become much worse. We know also that
other fuels, gas and oil. are not available in many areas in sufficient
quantities to serve the need. We know that decreased production of
Districts 7 and 8 coals will affect over half of the 48 states and will
cause maladjustments of supplies that might require long-haul move
ments of coal from hitherto unknown fields to supply necessary require
ments. But we are not, in the National Fuel.Efficiency Program, asking
or suggesting that tin; Program he based on an actual or threatened fuel
shortage. We believe that the prevention of waste of natural resources is
good business and that we should all he interested from that viewpoint
alone.

So we enlisted the aid of the various industries in the country who
are interested in fuel, equipment related to fuel and energy use, instru
ments, etc., etc., and their help has been most beneficial. The executives
of these American industries offered us their field engineers to make;
direct contact with fuel users. They also made it, possible for their
engineers to prepare, and in most cases to have printed, the information
sheets we use in the Program, known as Quiz Sheets. These Quiz Sheets
form the basis for the educational approach to the commercial-industrial
users of fuel and energy. We know they are prepared by the best minds
in the country, and it the volunteer engineers throughout the many
states, whom we call Regional Engineers, are successful in securing
cooperative action from the men in the fuel using plants (we call these
men Waste Chasers), we feel that a good, sound, thorough job will he
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done which will be beneficial to everyone connected with the Program;
the fuel or energy supplier—because his customer is being helped; the
fuel user—because his costs of operation are being reduced; the waste
chaser—because he is able to do a better job for his employer; the
regional engineer—because he is getting a liberal education on subjects
he is not; too familiar with and is making business friends for himself
and his company.

Perhaps the men who have contributed most to the National Fuel
Efficiency Program, however, are the coordinators. It was recognized in
the formative stage of the Program that we could not expect to assist
over 5,000 men working throughout the country from Washington. We
asked executives of fuel companies, utilities, industries, consulting
engineers, and so on, to act in a relatively small area surrounding their
cities as supervisors. We laid out 800 of these areas. We have a coor
dinator in practically every industrial city in the country, and others
are daily becoming affiliated with the Program.

Each is a volunteer worker and has surrounded himself with an
Advisory Committee, in each instance, to share the work and help execute
the Program.

The regional engineers are definitely appointed by the coordinator
and given identification cards. The coordinator, or one of his committee
men, then outlines the local approach and requests the Regional Engineer
to approach the management of specific fuel-using plants, securing the
signature of the executive on the Program pledge of compliance and
asking that an employee of the plant be appointed, the contact man. the
waste chaser; he, too, signs the pledge. A survey sheet is furnished for
a quick check of the premises, and the work of the Program, at a later
date, is effectuated through pertinent quiz sheet delivery by the regional
engineer to the waste chaser, when the quiz sheet and its relation to the
particular plant is analyzed.

We have been gratified to get reports from the coordinators and
others regarding the Program. One of the large fuel users of the country
has enrolled all his plants in the Program. As a result of the quiz sheet
suggestions and the action taken, based on the questions and answers
in the quiz sheets, they have made remarkable savings and are very
enthusiastic.

(Incidentally, that is one of the biggest corporations in the country,
and they were as much surprised as ire were when they day into the
matter and took a fresh start with soon new outside material and sug
gestions coming in. They went down the line, and they said it was remark
able and that they were surprised and. embarrassed.)

All Federal Government agencies are cooperating. The Office of the
Chief of Ordnance, Army Service Forces, the Fuels and Utilities Branch,
which is under Tex Milner, has accepted the Program for application
to plants of ordnance contractors, and their engineers are acting as
regional engineers in connection with those plants, reporting to the
coordinators and sitting on the various coordinators' advisory committees.
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(Hume ask why the Ordnance Department would be interested in a
program which would be u voluntary program. We found the answer to
be lhal they had hern working on a program of their own, similar to
this, and they welcomed the chance lo lie in with us on a national basis
because they think that an Ordnance contractor, whether he. be prime
or sub. isn't entitled to fuel any mare than anyam else is just because
he has an army or a navy contract or an ordnance contract, unless he
takes steps to store coal at the time, of the- year when storage should be
done and takes steps, also, to conserve the supply of fuel given to him.
and they have already hail last winter, and perhaps the winter before.
Some ordnance plants were almost starving for fuel, the same as
some, of the others were, in some- parts of the country.)

The Federal Public Housing Administration has adopted the Pro
gram, through the coordinators, for its central-heated projects.

The War Production Board has been very cooperative. Among other
things, it has issued amendments simplifying the procedure under which
equipment can be secured up to a total installed value of $25,000.00 when
certified for conservation purposes by a coordinator.

The Public Buildings Administration has put the Program into effect
in its many buildings throughout the country, 1">(> being enrolled in
Washington, D. C, through Ken Kugel, the coordinator.

The O.P.A. has been very helpful, and the Solid Fuels Administra
tion has agreed to help with publicity for our Program and, in addition,
will probably execute a residential conservation program under the
guidance of Al Thorson.

My message to you, then, is this: Enroll in the National Fuel Effi
ciency Program. As soon as coordinators for your districts are appointed,
they will be given your names. They will call on you for help as soon as
they get the local approach worked out. Your help is needed, and I trust
you will give all the time and effort which you can spare to the National
Fuel Efficiency Program and that you will receive direct benefits also.

The Chairman: Thank you very much. Mr. Cheasley, for that very
interesting paper. Are there any questions you'd like to ask Mr. Cheasley
at this time?

Now the Chair recognizes the Honorable Robert Medill. Director of
the Department of Mines and Minerals of the State of Illinois who
wishes to make a statement at this time. (Applause.)

The Honorable Robert Medill: Mr. Chairman and Gentlemen: T was
asked a few minutes ago out in the hall if I was going to make a speech
here today, and Tsaid that was the last thing T had in mind.

Governor Green was requested to be here today, hut due to prior
commitments he was unable to be here and he asked me to be here today
to present this pledge to Mr. Cheasley of the National Fuel Efficiency
Program. If Air. Cheasley will step up, I will be glad to carry out the
Governor's orders.

(Air. Aledill handed a written pledge to Air. Cheasley.) (Applause.)
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Mr. Cheasley: Gentlemen, I want to say this is a happy surprise,
an unexpected pleasure. This is the compliance pledge which we use
in the National Fuel Efficiency Program which Mr. Medill has just
presented to me, covering the State of Illinois, which 1 presume covers
all the State Institutions, and is signed by the Governor and [(resented
by Mr. Medill, acting as Regional Engineer in the Program. It makes
me very happy. Thank you. (Applause.)

The Chairman: I, too, want to thank Mr. Medill.
Now, are there any further questions to come before the meeting?

Mr. J. G. Crawford : Mr. Chairman, I would like to say a few words
on the first part of Mr. Cheasley's paper. He spoke about coal scattered
in mine yards and in railroad yards. While no one likes to see eoal wasted,
there will always be some eoal found in mine yards and in railroad yards.
The eoal. however, which falls off between the coal tipple and destination
is an infinitesimal quantity when the total coal loaded is used as the
basis of comparison. I am speaking from the standpoint of a railroad
man who has carried on a number of tests on the shrinkage of eoal and
the settling of coal in transit. Some eoal operators have taken the position
that a fully loaded coal ear is a struck load, and especially has this
position been taken when there has been a controversy about the loading
of coal at the mine tipples. A properly loaded coal car is one that is
loaded to full carrying capacity and so loaded that no appreciable
amount of coal will fall off in transit. A car thus loaded can have a
ridge several feet above the top of the car when loaded at the tipple.
On first thought, it might seem that a ear loaded with a 3-ft. or higher
ridge and with the coal to the top of the car, along the sides, and the
center of the ends, would not go to destination without losing a consider
able amount of coal. Such is not the case, and the following table shows
what took place between Cambria. Wyoming, and McCook. Nebraska, a
distance of 478 miles.

RESULTS OF SHRINKAGE IN TRANSIT

Tests of Cambria "A" Square by 6" Round Egg-Nut Coal
Between Cambria, Wyo., and McCook, Nebraska.

How Loaded
/•ally Under

Average Net Weight at Cambria, Wyo. 108,070 lbs. 92,670 lbs.
Average Net Weight at McCook, Nchr. 106,000 lbs. 91,230 lbs.

Shrinkage in 'transit 2,070 lbs. 1,440 lbs.
_Shrinkage in Transit 1.91% 1.55%

Height of Ridge of Coal Above Top of Car
Cambria 32" 21"
McCook 19" 12"

Difference 13" 9"
Depth of Coal Below Top of Car Along Sides

Cambria 0" 10.3"
McCook 0" 9.7"

Difference 0" 0.6"

you'll discover good merchandise advertised in this good publication.



II. I. ISO is Ml SI SO INSTITUTE 31

The eoal used was Vi" square by approximately 6" round egg nut
prepared by crushing mine run and screening after crushing. Three
ears were fully loaded and another three ears were markedly under
loaded. The fully loaded ears had a 02" ridge at the tipple. The under
loaded cars at the tipple had only a 21" ridge, and the eoal in these ears
was about 10" below the tops of the ears along the sides. There will be
very little difference in loss between a fully loaded and under-loaded
car" The weight shrinkage on the fully loaded ears was 1.97% and that
of the under-loaded ears 1.55%. Most of this difference was probably
due to the car with a high ridge losing somewhat more eoal as a result of
blowing oil' in transit. This particular eoal passed over a %" square
mesh screen, and there was considerable fines in the finished product.

No one wants eoal lost in yards or elsewhere in transit, but a lot
of coal equipment can be wasted as a result of under-loading. In fact,
a lot of coal will be used unnecessarily as a result of hauling under-loaded
ears; for example, less eoal would be used in hauling 19 fully loaded cars
than in hauling 20 under-loaded ears, in each instance the total net
weight being the same.

Another interesting ease of settling in transit was one wherein >/2"
square mesh slack floated rather than fell into the car as it was being
loaded. One of these ears having a 42" ridge settled about 2 ft. in 2 miles
with no loss in transit.

If the railroads will do their part in keeping brakes in good order
and take reasonable care in switching, and the coal operators will do
their part in properly handling loaded cars, losses will be reduced to a
minimum. After all. it is not the visible losses that are the most impor
tant. On a railroad, the important items are those taking place in the
fire box. boiler, and cylinders of the locomotives. The losses in these
three locations are many times all of the visible losses put together.

The Chairman: Mr. Cheasley, what you wa..t us to do is to produce
more coal and use it efficiently.

Mr. Cheasley: And if the Institute will, as a project of its own,
woi-k out a program for the use of the industry itself, the eoal produc
ing industry, to conserve, I think it would be a wonderful opportunity.

The Chairman: That will be referred to the officers.
Now, it is a quarter of 12:00. and before we adjourn the meeting.

I'd like'to ask that we be back here promptly at 2 o'clock so that the
meeting can be gotten under way.

(The meeting adjourned at eleven-fifty o'clock.)
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AFTERNOON SESSION

The meeting reconvened at two-twenty o'clock, Mr. Weir, presiding.

The Chairman: The afternoon meeting will come to order, please.
The secretary advises that he has no further communications to read

or announcements to make.

The chairman of the afternoon session is Mr. Thomas L. Garwood
of the Chicago. Wilmington & Franklin Coal Co. of West Frankfort,
Illinois. At this time I will turn the meeting over.to Mr. Garwood.

(Mr. Thomas L. Garwood assumed the Chair.)

The Chairman: Gentlemen, this afternoon we have three papers
which are on subjects as interesting as it is possible to choose. 1 think
it would be well if we got right into them. There are probably questions
in your minds and I'd like you to make notes, and after the paper is
given, be prepared to ask questions on it.

The first paper this afternoon is on '-The Ignitron Rectifier in Coal
.Mines." by 1). E. Renshaw.

Buyer meets Seller in the buck of this book.
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THE IGNITRON RECTIFIER IN COAL MINES

By I). E, RENSITAW

Mining Section. Industry Engineering Dept.,
Weslinghouse Elee. & Mfg. Co.

The subject of this paper is the Tgnitron Rectifier. It might equally
well be called the Coal Mine Rectifier, because the first large capacity
Tgnitron rectifier was designed for and installed in a coal mine. Since
that first equipment was put into service seven and one-half years ago.
the Tgnitron rectifier has received more widespread acceptance in the
Coal .Mining Industry than in any other industry, with some 70 or 80
Tgnitron rectifiers in use in 50 or more mines.

(I am reminded thai just about serin pears apo at this time I talked
on this same subject in South, m Illinois at the meeting at the time that
the Electrical and Mechanical Association down there was formed. At
that time Ihr. discussion was principally on the theory of the rectifier
and what we expected the rectifier to do since it was brand new at the
time.)

With this length of time and mass of experience behind US, I think
it is worth while to examine the results which should have been obtained,
the progress made and the trends which are indicated.

The first mine Ignitron was placed in service in February 1937, in
a mechanized mine operating 3 shifts per day. This equipment was built
to be moved from the shaft bottom to the substation room, a distance of
about 2 miles, on a special truck built at the mine, through a headroom
of about 52 inches. The rectifier was connected in parallel through the
trolley with synchronous motor generator sets.

The second installation consisted of 3 truck-mounted rectifiers to
supply all the direct current power for a mine which was changed from
550 volts to 27b volts, and from hand loading to mechanical loading at
the time the rectifiers were installed. Each equipment was built on 3
trucks, having a height of approximately 52 inches over the rail head,
which, at that time, appeared to be the minimum height to which the
equipment could he built. This group of rectifiers was placed in service
in October 1937.

The equipments built for coal mines in 1938 and 1939 differed from
theearlier equipments principally in rating, voltage and type ofassembly.
They included equipments for both 275 and 600 volts, for installation
underground and on the surface, in ratings up to 600 kilowatts. In
this period, the Tgnitron was being tested by the Electro-Chemical
Industry, which was very fortunate, in view of the tremendous need for
aluminum which was soon to develop.

All of these early equipments used Thyratron tubes in the firing
circuit. These tubes have a useful life of 1 or 2 years after which they
must be replaced (because of the cost of replacement and because of the
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necessity for keeping track of your tubes to avoid reduced voltage opera
tion and other undesirable things):

This method of firing was always recognized as undesirable, and. in
1940, a new system was perfected in which the Thyratron tubes were
replaced by reactors, condensers and Rectoxes, which do not wear out
nor deteriorate. This improvement reduced the amount of time and
attention required for normal inspection and maintenance and eliminated
the tube replacement expense of approximately $150 per year.

During the three years of 1937, 1938 and 1939, there were about a
dozen Ignitron equipments installed in coal mines. From the time when
the first Ignitron was exhibited at Cincinnati, the Mining Industry
showed a very great interest in this first, real improvement in conversion
apparatus that had been offered to the Industry since the introduction
of automatic control. 'However, the general attitude was one of watchful
waiting until the experimental period was finished. To the surprise of
everyone, including our rectifier designers, there was no experimental
period in the field. From the first, the Ignitron rectifier has operated
with a degree of reliability unsurpassed by any type of equipment used
in mines, possibly excepting transformers. This success did not cause
the researchers and designers to slow down their efforts toward im
provement.

The first Ignitron rectifier for heavy power conversion was built
in 1936 and placed in service at the Union Collieries Company near
Pittsburgh in February 1937. The total number of these rectifiers built

Wl'S'ITNGHOUSH IGNITRON RECTIFIERS
IN COAL MINING

OCTOBER 1, 1944
Transformer

1'oltagc .Von* /' Iff>]/»(*!1 Sealed her- Air.

Location 275 575 Portable Portable Tube Tube Oil .'. . i: Cooled

Surface 11 9 20 0 13 7 20 0 0

Under-
grouiii1 57 3 1 59 18 42 0 23 37

DISTRIBUTION BY YEARS
Year i 1 ^ t

1937 4 0 1 3 4 0 0 4 0

1938 2 0 1 1 2 0 1 1 0
1939 2 3 4 1 5 0 4 1 0

1940 1 4 4 1 3 2 4 1 0
1941 2 1 3 0 3 6 3 0 0

1942 0 3 0 3 3 0 0 0 3
.1943 14 0 0 14 8 0 0 0 8
1944 4.1 1 8 30 3 41 8 10 20

Totals 08 12 21 59 31 49 20 23 37

LOCATION in' STATES

Pcnna. IV. Va. Va Ohio Ky. ///. Wyo. Colo. Utah
17 5 6 10 8 2 1 8

Fig. I.—Weslinghottse Ignilroits in Mining Service.
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and on order for coal mining service was approximately 125 as of
October 1. Of this number I have a definite record of SO equipments
as shown by Pig. 1.

Fifty-five of these rectifiers have been in service for an average period
of almost 3 years, and the remaining 25 are under construction. Tn addi
tion, there are 10 rectifiers in metal mining service, of which 7 arc in
copper mining in surfacestations. 1 in a lead-zinc mine underground and
2 in iron mines underground.

Of the 68 equipments operating at 275 volts, 56 are of the portable
type, arranged so that they can easily he moved and kept close to the
load center without difficulty or delay.

Of the 12—575 volt equipments, i) are on the surface in semi-perma
nent locations,.because, at this voltage, power can be distributed over a
large area, without excessive loss of voltage or expense for feeder con
ductors. The three portable, 575-voIt equipments are all in the Rocky
-Mountain region, where depth of cover, topography and winter weather
all tend to make surface conversion equipment impractical near the pit
mouth.

The •'Distribution by Years" shows two extremely interesting trends.
The first sealed tube Ignitrons are shown to have been installed in 19-10.
During 194-1, over 95% of all mining rectifiers installed are of the sealed
type. This has been brought about by several factors, no one of which,
in itself, is decisive.

However, experience in service with several sealed tube rectifiers has
proven that they are reliable, and suitable in every respect for mining
service. There are equipments in triple shift service in which less than
10% of the Tgnitron tubes have been replaced in 4 years, indicating a
probable average tube life of 5 years or more.

The first cost of the sealed equipment is generally less than for
pumped equipment. For 275-volt equipment, the differential is approxi
mately 20%. Including the price of replacement tubes, the long time
cost of sealed and pumped rectifiers is approximately the same. With an
average life of sealed tubes of 5 years or more, the sealed equipment
may cost less in the long run.

Almost all of the more recent equipments are of the portable type,
for use in mechanized mines near the face, where high peak overloads
are less frequent, a condition particularly suitable for sealed Ignitrons.
The pumped type rectifier has-50% higher momentary capacity than the
sealed tube type, and its short time overload capacity is very valuable in
equipments supplying power to haulage locomotives, particularly heavy
locomotives of 15 tons and larger. Because of this overload capacity, DC
breaker outages will be less frequent, or, in some cases, it is possible
and practical to use a pumped rectifier of lesser nominal rated capacity.
In services where high momentary capacity is unimportant, the sealed
type rectifier is entirely adequate. This is the more usual condition in
conveyor mines near face operations.

The vacuum system of the pumped type rectifier is a mental hazard
to many people. Actually, it requires only infrequent attention, which

Our Advertisers, who make this volume possible, will appreciate ytour inquiries.
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EFFICIENCY AND XOSS CURVES

FOR

A. C. TO 275 VOLTS D. C. CONVERSION-EQUIPMENT
BASED ON 300 K\V. RATED OUTPUT

Fig. 2.—Efficiency and losses.
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any good electrician can give it. However, it must he admitted that
replacement of a sealed tube is a less complicated operation than over
hauling a vacuum pump, even though the tube replacement is more
expensive.

Many of the more recent equipments are in areas more remote from
generating stations, and in zones where power outages from storms and
other causes are more frequent. Also, some installations are in areas
where it is customary to disconnect all underground power during certain
hours each day. In case of an AC power outage, either intentional or
accidental, the sealed rectifier goes back on the line to produce DC power
as soon as AC voltage is restored, generally regardless of the duration
of the AC outage. In contrast, an AC outage which continues for more
than approximately 10 minutes will cause partial loss of vacuum in a
pumped rectifier. To restore vacuum to a value suitable for uninter
rupted operation requires additional time.

There are, of course, fields of application in which either type, sealed
or pumped, is entirely satisfactory.

The pumped type should be used
1. Where the power supply is reliable and continuous and pro

longed outages arc extremely infrequent.
2. Where the peak load frequently exceeds 2 times rated load, or

where the ratio of peak load to average load is greater than 2.
Conversely the sealed type should be used
1. Where the power supply is subject, to frequent outages, either

because of accidental interruptions or deliberate shutdown.
2. Where the peak load seldom exceeds 2 times full load, or where

the ratio of peak load to average load is less than 2.
The second trend is toward the use of air-cooled transformers instead

of flame-proof. liquid-filled transformers. The first air-cooled trans
former used underground in a eoal mine was installed in January 1941,
a few months after this type was placed on the market, and was used
in connection with a rotary converter. Since that date, the slide shows
53 rectifiers for underground service, and of these 31 include air-cooled
transformers. This is explained by certain definite advantages possessed
by the air-cooled transformer.

1. It can be installed in any location suitable for motors and gen
erators, with no added (ire prevention and control measures, nor
any more protection of any kind.

2. It is fire-safe, even more so than a motor generator or rotary
converter.

3. It is more easily cleaned than a rotating machine.
4. Tt is free from oil and other liquids.
5. It is lighter than liquid-filled transformers, and can be built with

the same or smaller dimensions limits.
6. The only servicing required is in frequent periodic cleaning by

compressed air.
The insulation of this transformer consists of asbestos porcelain,

mica and glass, with thermoset varnish used as a binder and to seal the

Oar Advertisers are seleeted leaders in their respective lines.
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tape covering of conductors. The core and coils are arranged so that
natural convection currents of air carry away the heat. Horizontal
surfaces on which dust might deposit are kept to a minimum, and these
are not creepage surfaces. The varnish treatment provides a slick, hard
surface to which dust will not easily adhere, and which moisture will
not penetrate. Cleaning of the transformer can he accomplished by
blowing with compressed air. All parts of the transformer are capable
of operating at very high temperature without deterioration. Under no
circumstances will the transformer give oil' gases which are harmful el
even irritating to persons, and only under prolonged short circuit will
a temperature he reached at which any volatile matter will he freed from
the varnish. Asbestos, mica, porcelain and glass are non-combustible.
The varnish and miearta used as insulation will ignite only at high
temperature and will not easily support combustion. The quantity of
these materials is small and the possibility of a transformer fire is so
remote that it can be dismissed as of no importance.

Now, what has brought about the universal acceptance of the Ignitron
rectifier as the preferred type of conversion equipment!

Undoubtedly, the factor that first creates interest is the high effi
ciency of the rectifier, over the entire range from light load to heavy
overload. Pig. 2 shows the relative efficiencies and losses of motor-
generators, rotary converters and Ignitron rectifiers, operating at 27")
volt D.C.

The difference in losses between a 300 K\V. motor-generator and a
300 K\V. Ignitron varies from 21 K\V. at no load to 17 KW. at 50%
overload. On the average, the rectifier will save IS KWII. per hour, or
135,000 KWII. in a 7500-hour year. At 1 cent per KWII. this is $1350
per year.

Between tin- rectifier and the rotary converter, the difference in losses
is small. Assuming an average load of 50%, the difference is approxi
mately 0 KWII. per hour, or 45,000 KWII. per year, costing $450.00
per year at 1 cent per KWII.

At 000 volts, the rectifier saves power costing approximately $1050.00
per year as compared with the motor generator and $675.00 per year as
compared with a rotary converter.

The Ignitron rectifier operates at high power factor, normally between
93% and 95%, lagging. In this respect, it is approximately equal to a
rotary converter, lint is inferior to a synchronous motor generator which
can be used to compensate for the lagging power factor of tipple and
cleaning plant motors. In locations where there is neither a bonus for
good power factor, nor a penalty for low power factor, this feature is
usually unimportant. (II might be important, as a matter of fact, because
it affects the capacity of your transmission lines and high power factor
might save you. some money in new construction if your voltage, drop
is excessive because of low power factor.)

The only rotating elements of a rectifier substation are the pump and
fan motors of the heat exchanger, and, in a pumped type installation, a
rotary vacuum pump motor. These motors all have ball bearing which

Mentioning this publication when writing Advertisers puts friendship into business.
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require attention only after long intervals. There is no vibration or
unbalance which can he destructive to rotating machines. There is no
overspeed hazard.

There is no surge or large power demand during starting. Therefore,
the starting of a rectifier will not affect other machines fed by the same
AC line.

The rectifier itself is light and requires only a reasonably level floor
of ordinary strength as a foundation. The heaviest element of the station
is the transformer which requires no levelling, grouting in or lining up.
In a portable station it is not necessary to block up the trucks to take
the weight off the wheel hearings.

The inspection schedule established by most operators calls for 1
visit per week at an Ignitron substation to check the water level in the
cooling system, to check the condition of breaker and relay contacts and
to make routine checks, requiring only a few minutes. At least one
operator schedules a second visit each week for a very superficial in
spection.

The actual requirements for inspection are well illustrated by an
experience in the New River field of West Virginia. A snow storm made
a surface installation inaccessible for over two weeks. During thai
period, no person was near the station, hut the Ignitron rectifier con
tinued to feed power to the mine without interruption.

Because of the high insulation strength of the transformer, a rectifier
substation is less susceptible to damage from lightning than a motor-
generator.

The pumped type Ignitron is capable of carrying momentary over
loads of three times normal load, as compared with momentary capacities
of two times full load possessed by sealed Ignitrons and rotating
machines. Under some circumstances, this may he a very valuable charac
teristic because power outages are expensive. It is not uncommon for
a DC breaker opening to be followed by several additional breaker opera
tions because all machine runners attempt to start, as soon as power
conies on. The resulting overload causes additional outages, until enough
machine runners hold back to permit the conversion unit to stay on
the line.

Although rotating conversion machines and sealed rectifiers have the
same nominal overload ratings, rectifiers, after many short circuit tests
have shown no deterioration. In contrast, the commutator type machines
are always damaged to some extent by high overloads, which cause
sparking at the brushes and burning of the brushes and commutators.
Short circuits may cause a flashover, particularly on rotary converters.
On rotating conversion machines the cost of brush replacement, alone
amounts to $75 to $150 per set. per year, not including the cost of labor
for reconditioning the commutator and for brush replacement. Pari of
this high expense is the result of overloads.

Rectifier stations can be built in various forms suitable for the type
of installation required by service conditions.

Our Advertisers make it possible to publish this volume— give them a "break."
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Early installations are shown by Photos. 238482. 205898 and 256682.
More recent installations have been improved in arrangement and

appearance.

1. For permanent locations above ground or underground, a metal
enclosed construction is used as shown by Photos. 288079 and
290372. For installation above ground, the transformer may be
mounted outdoors. For underground locations, the transformer
will usually be a fire-safe type, either air-cooled, or cooled by a
non-inflammable insulating liquid.

2. For non-permanent locations underground, portable, truck-
mounted equipment is recommended. This construction is shown
by Photos. 289729, 292646, 289224 and 290952. These three cars
are each mounted on 4 wheels. The left hand car contains the
high voltage breaker, the auxiliary transformer and equipment
associated with these parts. The center car is the main trans
former, interphase transformer and surge suppressors. The right
hand car carries the rectifier, heat exchanger firing equipment,
D.C. breaker and automatic reclosing details.

These are standard types of construction. Other types have been
built and will be built when necessary or desirable. For example, it may

Photo. 2SS0T9

Melalclad rectifier cubicle, containing
6 scaled Ignitrons, rectifier firing
equipment, circulating water pump,
water expansion tank, and misfire indi

cator (indoor).
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Photo. 296250

300 Kw.. 275 volt port
able /(/nitron, installed
at the 11 anna Coal
Company. April 1938.
Duplicate of the first
portable I(/nitron which
was installed October
1937.

Photo. 238482

The first power lyni-
tron ever built. In
stalled at the Union
Collieries Company,
February 1937. 300
Kw., 275 volts.

Photo. 255898

2 - 400 Kw pumped Ig-
nitron rectifiers, in
stalled in a sheet steel
house at the Windsor
Power House Coal
Company.January 1939.



Photo. 290372

Mctalelad, Industrial
Unit Rectifier Substa
tion, with throat con
nections, consisting oj
(starting at left)

High tension, incom
ing line cubicle
Liquid filled main
transformer
2 Rectifier cubicles
2 D-C line breaker
and feeder breaker
cubicles

Photo. 256682

600 Kvt pumped Ignj-
Iron rectifier, skid
mounted, installed at
the Shannopin Coal
Company, April 1939.

Photo. 289729

300 Kiv portable Igni-
tron installed at the
Crucible Fuel Com
pany, March, 1943.



Photo. 292616
•100 Kw scaled-off por
table Ignitron, installed
at the Ilanna Coal
Company,August 1943.

Photo 290952

Modern 3 car, portable
Ignitron. 300 kw, 275
volts installed at the
licit: Coal Company.
January, 1944.

Photo. 289224

Shop view of the Rcils
C'oalCompany rectifier.
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be found that a weather-proof construction, requiring no additional
housing, is more suitable for some mining operations than a type requir
ing the construction of a building a1 each substation location.

The Ignitron rectifier has long since definitely passed the stage where
it is considered experimental by the manufacturer or the operator. The
first Ignitron ever built has now heen in tripleshift service for more than
7 years and it has never been rebuilt or modified. It is. in fact, the
identical rectifier that was shipped from the factory in February 1937.
This is a remarkable record for a first device of any type. It is equally
true of all the other rectifiers shown in the previous table which have
been installed, 55 in all, in service on 30 properties, from Pennsylvania
and West Virginia in the East to Utah in the West, for periods varying
from 7 years to a few weeks, and representing a total service of 130years.

These mining rectifiers are the forerunners of b.000.000 KW. of
Tgnitrons, wartime producers of coal, steel, aluminum, chemicals and
all the materials of war, peacetime producers of materials for better
living.

» * *

The Chairman: I think Mr. Renshaw has given a very complete
description of the Ignitron rectifier. No doubt there are questions in the
minds of some of you and you'd like to ask Mr. Ilenshaw about them.
I'd like to have some questions. Is everybody satisfied that the rectifier
is a good machine, or isn't it? If there are no questions, we will proceed
with the second paper.

The second paper this afternoon is one prepared by 0. W. Waterman,
Jr., District Manager of the McNally-Pittsburg Manufacturing Cor
poration of Chicago on "Preparing Coal for War and Peace." (Ap
plause.)

Buyer meets Seller in the back of this book.
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PREPARING COAL FOR WAR AND PEACE

By C. W. WATERMAN, JR.
District Manager, McNaliy-Pittsburg Mfg. Corp.

Mr. Chairman, Gentlemen: This assigment, "Preparing Coal for
War and Peace.'" has many ramifications I know yon all appreciate.
The more I have delved into the major problems confronting production
and preparation, the greater has been my perplexity, so if you will bear
with me for the next few moments T will attempt to give you, as clearly
as possible, an analysis of this most interesting problem.

-Much publicity has been given in trade papers and the press as to
the Herculean task of Coal and the all-important job of winning the war.
Our all-time production high in 104.1 of 589,000,000 tons (including
3,000,000 tons of lignite) could not have been accomplished were it. not
for the increased tonnage resulting from mechanized loading and mechan
ical cleaning, .lust about (he lime everyone was getting ready to sit
hack and receive a hearty slap on the back for a job well done, the
1944 quota of 691,000,000 tons was tacked up on the production board
to take the wind out of our sails. The heavy demands of war are still
with us and I am happy to say that for the first -'12 weeks of 1914.
389,530,000 tons of bituminous coal have been produced—the quota
incidentally for this period was 384,600,000 tons. Illinois for the first
30 weeks of 1944 showed a production increase of 10.3%, which is
admirable during our present labor and material shortages. As a graphic
means of comparison the Bituminous Coal Institute tells us that in 1918,
til;5,305 miners produced 570.000.0(10 tons of coal as compared to 415,000
miners employed in 1943 to produce 589.000,000 tons.

Now facts and figures are all very impressive. They do bear testi
mony to the hardships that have been put on both men and equipment
during these past war years. In taking a resume of the majority of larger
producing operations in this country we find that it has been extremely
difficult to maintain the more complete preparation plants, due princi
pally to the longer work week, double and triple shifting entire operations
in order to establish the high production figures required for War.

During World War 1 anything black sold as coal—this has not been
the case in World War II—Why? First, the universities have been turn
ing out young combustion engineers who have found their proper place
in industry and can truly evaluate coal. Second, the general public has
in recent years become more B.T.U.-conseious and has been educated
by National Advertising and Selling Agencies to appreciate and demand
better prepared and clean coal: and this has been right—one of the
greatest cataslrophics to the coal industry in this country would have
been a general relaxation in the preparation of coal, all the ground

/..-/ our Advertisers' products help you to profit from your business.
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gained during this war period would have been lost to competitive fuels
in the post-war market.

Now let us look at the preparation development that took place in
the bituminous fields of 1943. We find during that year 4640 tons per
hour of cleaning equipment, consisting of Launders. Baum Jigs, Dense
Media Systems. Concentrating Tables, Up-Current Classifiers and Dry
Cleaning equipment were installed. By the end of 1944 a similar tonnage
of new cleaning and preparation equipment should be tabulated if the
present rate of installation is maintained — notable among the new
trends of preparation have been the retreating and recovery of sludge,
and new applied principles of pneumatic dedusting.

Sludge recovery and cleaning has offered some unique problems fo
both equipment manufacturers and coal operators alike—where large
percentages of clay and semi-colloidal matter have been found in sludge,
hydraulic desliming at 60 to 80 mesh has been resorted to prior to
recleaning. Drying the '/oiiim x 60 or 80 mesh to satisfactory marketable
moisture has its problems, too. Drying of the recovered sludge has in
some cases been dewatered by upwardly inclined vibrating screens and
then passed on to beat dryers to finish the drying process. In other
instances, where heat dryers have not been a part of the existing plant,
Centrifugal drying has been resorted to. This one item of sludge
recovery has proven a very valuable asset to the hydraulic cleaning plants
and their owners. When yon consider that in many eases the i/>mm
minus sludge will amount to as much as 5% of the total feed to the
cleaning plant, when cleaning down to zero, you will readily come to
the realization that here is a sizeable tonnage that is going to waste.
One mine in this state proved that an average of 120 tons per day of
1 mm sludge could be recovered at from 1% to D/k^b lower ash than the
washed 1 mm plus. I know many operators will question the advisability
of including [U mm minus sludge in their coal to a market that has
been educated to burn dedusted screenings. Gentlemen, the answer to
this is that prior to cleaning, you could not blame your customer for
demanding a dedusted screenings principally because the bl.min minus
contained a high percentage of non-combustible and in many eases low
fusion material. After this sludge has been properly cleaned you alter
this picture by removing these objectionable non-combnstibles and offer
a uniform high grade fines. Tiere is a natural resource that has been
mined and lias been subjected to the same mining costs that have been
applied to your coarser grades of marketable coal. Why continue to
waste it? Coal that is deposited in the refuse bank cannot, be deposited
in your Bank Account.

Another economy that has gained momentum during these war years
has been the recovery of coal that has been formerly wasted in the
refuse—in some types of Benin jig plants the secondary or middle
gravity refuse has been crushed and recirculated—and still in others
the secondary rejects have been retreated in separate secondary cleaning
units, thereby salvaging the highest possible percentage of coal from a
given feed. This system of cleaning is offering a very flexible control

Advertising In this volume makes it possible to print it. Patronize our Advertisers.
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of the clean eoal products since the secondary recovered coal is under
separate specific gravity control and allows the operator to include any
portion of recovered eoal that will satisfy his market condition. In
plants producing a single refuse product such as cone classifiers and
some types of upward current classifiers, and plunger jigs, the operators
have found it advantageous to reclean their refuse as it is generated
by the cleaning plant. In some cases as much as 2:7% of the refuse has
been recovered as marketable coal. The practice of recovering coal from
middle gravity fractions of refuse has not only resulted in a greater
overall recovery from the face, but at the same time has allowed mechan
ical loading to reach its maximum production by permitting the loader
to load through bone bands and partings, which in turn eliminated the
selective mining that has in so many cases increased the loading costs of
raw eoal preparation plants.

Prior to the war. lump coal was rapidly disappearing from the
domestic trade. Today, generally speaking, lump coal is the least, desir
able product. Many of the newer plants and some of the older plants
have incorporated lump breaking equipment to reduce lump to egg sizes,
prior to delivering the crushed Run-of-Mine to the preliminary screens.
In many instances crushing to 6" and 7" top size has made it possible
to mechanically clean the entire size range from f>" or 7" down to zero.
Here again a saving has been effected in production cost. In many cases
cleaning up to fi" and 7" has reduced the manpower, formerly employed
on picking the lump and egg. from two to six pickers, with a resultant
saving in preparation cost of from $1,200 to $10,000 annually, depending
upon rates and working time.

Here is another angle that has been proven and published by
McGraw-Hill to substantiate the efforts to increase the coal recovery and
its direct, relation to clean eoal costs. Assuming an example of a clean
coal cost, of $2.63 per ton with a 14% rejection—if this rejection is
reduced to 11% the clean coal cost drops to $2.54—then again if the
reject is reduced to 7% the clean coal cost drops to $2.42 per ton, which
in turn sets a formula that for every additional 1% of coal recovered
from reject there is an increase in total tonnage of clean coal which, in
this example, reduces the cost 3 cents per ton.

The heavy overload ratings of existing steam generating equipment
has increased the demand for close sizing in Stoker grades to fit the
customer's equipment. This in turn has. since the majority of our
production lias gone to War, required a widespread application of stoker
coal and rescreen equipment not the old rescreener addition but the
new vibrating screen and crushing lowers loading their various products
direct to ear with all unwanted or oversize products returned for further
size reduction. This has enabled the operator to reduce his entire Run-
of-Mine tonnage to Stoker grades when desired. This crushing and
rescreening facility is incorporated in too few plants at present, and is
a preparation necessity that is rapidly gaining No. 1 position in the
preparation engineer's mind for post-war activity.

Our Advertisers, who make this volume possible, '.all appreciate your inquiries.
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Tn summing up the preparation activity during our war production
years we arrive at the following practices as being paramount :

1. Coal losses slopped or rednerd, which has been explained in the
foregoing.

2. Quality of Railroad Fuel Improved. Railroads using high-grade
eastern coals have been forced, to some extent, to use more readily
accessible midwest coals. Midwest operators have been quick to
respond to this increased market by improving their preparation
and by installing crushing equipment to assure the railroads of
elimination of oversize, whether 4" or f>", that jammed the feed
screws on locomotive stokers, plus giving them as uniform an ash
content as possible under war restrictions. Where mechanical
cleaning of the 6" x 0" has been practiced, multiple benefits have
been derived since not only would the customer be satisfied, but
there would he an overall improvement in washing efficiency by
installing crushing equipment to eliminate objectionable over
size prior to cleaning.

So much for our war years. Let us now take a look at the post-war
trends in preparation. To say that competitive fuels are not gird
ing for a real fight for both Domestic and Industrial business would
be wishful thinking. Let us first take a look at Bituminous foal Insti
tute's and Interstate Commerce Commission's established figures:

Coal supplies 95% of all United States mechanical energy.
20% of all coal mined in the United States is sold to Class 1 Railroads.
Coal generates 55% of all United States electricity.
Coal heats 4 of every 7 American homes.
Coal is the base for 85% of all war plasties.
Coal is essential in making 100% of all steel and has a list of

60,000,000 customers.

Let us admit the figures are quite impressive, hut at the same time
take a look at what some of the competitive fuels are doing to us.

On the domestic front we find that oil. gas and coal all have a fairly
well defined market area—but here in the Middlewest. bs in many ether
localities, we find an overlapping of the competitive fuels—an over
lapping that establishes a battleground for markets.

We have heard a lot about oil shortages and dwindling reserves dur
ing these times of rationing, hut we learn now from Oil Heat Institute
that in spite of their record-breaking production of 4,500,000 barrels
per day compared with pre-war production of 2.900.000 barrels, their
total reserves at the end of 1942 were only yU) of 1% less than at the
end of 1942. They developed new wells and new oil fields to keep pace
with the increased war-time load. So the post-war era will find this
competitor in a healthy condition with new,and more efficient burning
equipment and it is their intended goal to create a half-million new
users per year for years to come.

Gas, too, will he ready with a quadrupled research program in 1944
of $1,400,000 for additional research, promotion and national advertising.

Our Advertisers are our friends and fellow members. Consult them frequently.
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What are our post-war markets and what steps in coal preparation
will lie necessary to meet the demands of this market. What must we
do to retain and expand our markets in this battleground of competitive
fuels. First let us consider this point. To begin with bituminous coal
is the cheapest of all basic commodities with the exception of sand and
gravel. Our resources are established at 3,000 years. We have this as
a firm foundation. It now remains for the industry to completely mech
anize coal from mining through preparation to the actual combustion.

Peace-time coal preparation will find an increasing demand for fine
stoker coal grades since recognition is given to the fact that in order
to meet competitive fuels, coal must he a completely automatic fuel.
both on the steam and domestic markets. When you scan coal's major
markets you find they can be divided into the following:

Chemical and Plastics
Colloidal Fuel
Liquid Fuels
Domestic ami Sp; Heating
Bailroads

Electric and Gas Utilities
Steam and Industrial

Without exception the demand for better preparation in sizing, and
in ash and sulphur reduction is paramount in each of tin- above major
markets. Through necessity, we are going to leave behind the old tipple
as we have known it and in its stead will emerge the coal refinery—a
refinery which will produce a uniform product, closely sized, dust-
proofed, clean to the touch by use of recently developed dustproofing
plastic sprays. Many seams by reasons of their inherent characteristics
will have preparation plants capable of producing as high as A. B and
C grades of coal—in fact such plants are now in process of completion.

The Chemical industry alone expects a ~4^e post-war increase over
li)40. Demands for coal for energy in processing, as well as raw materials,
will enjoy a corresponding increase. To properly serve this market, coal
will have to he properly refined and sized. In fact to properly serve
all major markets the coal refining plant of the future should be capable
of great flexibility as to size range and asb contents. Cleaning and
preparation processes are in a continual state of improvement witb the
goal of increased efficiency uppermost. Many present methods of prep
aration will be adhered to with increased improvement and specialization
in each phase. Along this line of specialization the practice of Blending
is an outstanding manifestation. Tt involves the use of storage bins for
the various sizes of cleaned coal, with feeders for setting the percentage
of each fraction in the final product. This will permit a specification
blend to suit the most exacting customer. Another phase will be the
ability of the coal refinery to reduce the entire Knn-of-Mine feed to
l'/i" minus and then resereen into various stoker grades below this point.
Moisture content of these finer sizes of coals must be controlled In
efficient dewatering, centrifugal or thermal drying to produce all-weather
products.

Our Advertisers arc selected leaders in their respective lines.
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In spite of improvements in coal preparation and cleaning equip
ment both wet and dry, working in tbe dark is not conducive to maximum
efficiencies. Therefore, a good laboratory with tbe necessary sampling
and analytical equipment is necessary to any modern preparation plant.
Tbe laboratory and stalf provide some very desirable types of informa
tion, namely:

1. Variations in product quality.
2. Losses to tbe refuse bank.
3. Lata for making necessary adjustments for efficient operation.
4. Record of shipments, correlated with laboratory data is invaluable

in tracing shipments, handling them, and facilitating adjustments
if any should be necessary.

These controls for efficient preparation have long been pioneered by a
few of tbe larger and more progressive operators. Alloted time prohibits
the discussion of many of tbe improvements in cleaning, drying and
dry cleaning, the discussion of which could take up tbe majority of our
meeting, but there is a post-war problem that I would like to place
before you for consideration, ft has been tbe concern of some operations
to include extreme lines with coarser prepared products by employing
a combustible plastic bath in which extreme fines are suspended. Tbe
coarser products passed through this bath for dustproofing pick up
their plastice coating as a dustproofing agent and at tbe same time tbe
suspended fines adhere to the coarser grades through cementation. I have
been advised that this plastic dries to a shiny appearance and to me this
would seem a very logical solution to disposing of tbe recovered fines.
I sincerely regret that up to tbe time this paper was prepared T was
unable to pick up concrete evidence for you on this effort, but thought
it worthy of bringing to your attention.

The manufacturers of automatic stokers and space heaters are making
rapid strides in improving their products through the able assistance of
Bituminous Coal Institute and Battelle Memorial Institute—we can
anil must keep a step ahead to give them the proper grades of fuel they
demand. With the spirit of close cooperation existing between operators
and manufacturers of mining equipment there is no doubt but what
King Coal today stands not on—but is stepping otter the threshold to
the greatest Coal Era the world lias ever known.

s • •

The Chairman : We have just had an excellent paper on the prepara
tion of coal and now we will have a discussion of this paper by Mr. N. L.
Davis, Manager of Materials Handling Mchy. Division, Link-Belt Co.,
Chicago.

Mentioning this publication when writing Advertisers puts friendship into business.
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DISCUSSION

on paper presented by C. W. Waterman, Jr.. under the subject:

"PREPARING COAL FOR WAR AND PFACIi"

X. L. DAVIS
Manager, .Materials Dandling Machy. Division. Link-Bell Co.

Mr. Chairman, Gentlemen: That Mr. Waterman's paper has been
ably prepared ami presented is, I am sure, an accepted fact. He is to
be congratulated on having done an excellent job. especially during
these days when there are so many other urgent matters requiring time
and attention.

All of us in the bituminous coal industry, including both producers
and suppliers have a common interest when it comes to the point of
more firmly entrenching coal in its rightful status as the greatest basic
fuel against the competitive inroads by oil and gas.

It is. therefore a privilege to have this opportunity of expanding a
few of the points stated in Mr. Waterman's paper in the hope that they
will inspire further constructive discussions at this meeting and. also,
that they may help to lead toward improved practice in the art of coal
cleaning and coal preparation.

Blending
Mr. Waterman lias referred to the recommended practice of blending

various sizes of cleaned coal by storing them separately in bins equipped
with feeders so that the various sizes can lie mixed, prior to loading,
on the basis of a predetermined screen analysis to suit customer's
demands. This practice also gives the producer desirable flexibility in
shipping what otherwise might he individual sizes for which not suffi
cient demand exists, thus reducing the number of no-hill ears. etc.

Tt occurs to me that under the subject of blending, there should also
he some mention made at this time of blending raw coal ahead of the
washery. This practice was first put into use by producers of metal
lurgical eoal in order to get a better blend of asli and sulphur which
might result in washed eoal having a more uniform ash and sulphur
content. The uniform analysis ccke from such coals lias been found to
produce better quality of steel. To a lesser degree, uniformity is desirable
in both industrial and domestic fuels, hut beyond that consideration,
the blending bin has other important advantages as follows:

Through the mechanization of both underground and open pit mines.
there is a tendency toward lack of uniformity in hourly tonnage rates
delivered from the mine to the washer. The rated hourly feed to a
washery is predicated on many factors hut when once determined, it
is at such a feed rate that the washery will operate at maximum efficiency.

Our Advertisers make it possible tu publish this volume — give them a "break."



52 /' /.' 0 G E E I) I .V G S 0 F T If E

When exceeded, excessive losses of coal are found in the rejects and
more sink material is found in the cleaned coal product.

When less than the correct feed rate occurs, the result again is
inefficient heeause of the reduced man-hour and machine-hour output.
Therefore, the blending bin has the additional advantages of ironing out
the peaks and valleys of mine output rates and delivering a smooth
uniform flow to the washery al its most efficient operating rate.

There are two disadvantages to such a practice. The first, of course,
is the cost of installation ami the second is degradation to the eoal in
being handled through such a bin. The first disadvantage, from the
standpoint of the economy is much more than compensated for by the
improved utilization of the capital investment bath in machines under
ground and in the surface preparation plant. Degradation can he mini
mized bv the use of lowering chutes, hut of course cannot he eliminated.
Where this is a serious objection, it has frequently been found possible
to reduce degradation to the point where its disadvantage is outweighed
bv other advantages. Another basic advantage of the blending bin is
that it permits the mine to work one or two shifts per day while the
washery can operate two or three shifts. In other words, it provides the
means for severing the direct tie-in between mine production and
washery input.

Recleaning

Mr. Waterman mentioned the value of giving consideration to reclaim
ing middlings product for the purpose of improving clean eoal recoveries.
This, of course, depends on the quality of the middlings for which
recovering is being considered. Where the middlings are high ash hone
eoal, very little benefit results from recleaning. hut where the higher
specific gravity occurs due to the middlings being of low specific gravity
coal laminated with slate hands, recleaning is definitely advantageous.
Here the recognized procedure is to pass such a middlings product over
a screen which will retain the laminated particles. These are then
crushed and rewashed either in a separate unit or in the primary washer.
Crushing releases the slate laminations and permits the lower specific
gravity coal to he recovered from what would otherwise he a waste
product.

However, there is another factor here to he considered. Generally,
where considerable salable eoal is found in the reject material it follows
that excessive sink material is present in the cleaned coal product. This
is due to the washery not being able to separate coal from its extraneous
impurities on a predetermined specific gravity basis. Recleaning will
recover such coal lost with the middlings reject, hut will not aid in
correcting the inaccuracy of the primary washery unit. Therefore, it
is most important that the primary washer he adjusted to operate at its
best efficiency before arriving at final conclusions as to whether or not
a recleaner unit is necessary.
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Washability Analysis of Run-of-Mine Coal

In analyzing the various size fractions of the eoal for which a
washery is contemplated, it, frequently is found that one or more of
these fractions should he cleaned on a lower specific gravity than is
economically practical for the entire range of coal sizes. For example,
it may he found that the V/4" x %" fractions should he cleaned al 1.50
specific gravity to result in a marketable product hut the remainder of
the cleaned material need only he cleaned at 1.55 specific gravity to
suit market demands. The producer is therefore confronted with' the
problem of either cleaning all of his coal al 1.55 specific gravity which
would result in a mediocre 1%" x %" size or to clean at 1.50 specific
gravity which would give a satisfactory 1'/," x %" product at the expense
of losing some marketable coal in the other sizes which would he
recovered if the washing gravity was at 1.55 specific gravity level.
Where the washability analysis so indicates it will pay the producer to
investigate the idea of presizing the feed, cleaning the plus 1i/i" >'i
one washing unit and the minus I'/j" in a separate unif.

Increased Percentage of Rejects Due to Mechanical Mining
Mechanical mining, in contrast with selective mining has introduced

a new problem on the handling and disposal of washery rejects which in
several instances during the past year have been found to amount to as
much as 20 per cent and even as great as 40 per cent of the raw coal
feed to the washery. Not only does this affect the design of the washing
units themselves, but it introduces a new problem in the disposal of such
rejects to storage. This factor should receive careful consideration at
the time original planning for the surface preparation plant is made.
In addition to rope tramways, consideration is also now being given to
the use of belt conveyors, bulldozers and carryall type of wheeled vehicles.

There may be many more interesting problems confronting our indus
try which will be revealed as time goes on but these will be met with
open minds, always seeking the best economical solution toward the
end that the basic economics of the bituminous industry will be strength
ened and its markets enlarged.

#

The Chairman: We have had two excellent papers on the prepara
tion of coal. No doubt there are questions in the minds of some of you
on problems concerning your own preparation. We would like to have
you enter into the discussion or ask questions of Mr. Waterman or
Mr. Davis now. It looks like we are all experts. It is just evidence.
then, that the papers have covered the subject completely and 1 want
to thank you two gentlemen for these papers.

We have one more subject for this afternoon, and 1 think most, of
us here have seen the display in the hall outside covering some of the
cokes that have been made at the University of Illinois in the Geological
Survey Laboratory. At this time we will have a paper, "Experimental
Coke Ovens for Research with Illinois Coals." by Frank II. Reed. Cbief
Chemist, State Geological Survey, Ilrbana. Dr. Reed 1 (Applause.)
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EXPERIMENTAL COKE OVENS FOR RESEARCH

WITH ILLINOIS COALS

By DR. FRANK II. REED
Chief Chemist, State Geological Survey, Urbana, 111.

Mr. Chairman. Members of the Illinois Mining Tnstiute: Good
metallurgical coke not only can be made lint is at present being made
from Illinois coal. Coal is usually considered as a fuel. It is also a
very important raw material I'or domestic and metallurgical coke in
by-product ovens, and as such, an important raw material in the
chemical industry.

Coke is made from bituminous coals. The largest, reserves of these
coals east of the Rocky Mountains are found in Illinois where an esti
mated 150 billion tons will last something like 1500 years at the present
rate of consumption.

The bituminous coals of Illinois vary considerably from the eastern
coals from which most of our coke is made. They vary particularly in
physical appearance. The handed ingredients with which you are all
familiar are much more predominant in Illinois coals and the properties
which accompany them are accentuated. Attention must he given to
these differences in the preparation of coals I'or tin- coking process, which
is an exceedingly complex chemical reaction.

When coal is heated in a closed container, such as a coke oven, it
remains apparently as charged until a definite temperature—character
istic of each coal or blend—is reached, and then it appears to soften,
adhere and become plastic. Chemical decomposition takes place in this
plastic zone accompanied by the liberation of gases, some of which decom
pose by heat and carry with them light oil and tarry by-products, leaving
behind the carbonaceous residue we know as coke.

In our experimental work at Urbana we have worked with two types
of by-product coke ovens. 1 will mention the first type which is used
for the production of domestic coke, only briefly, as I am more inter
ested today in speaking of metallurgical coke.

Figure 1 is a photograph of our experimental sole-flue type of coke
oven which is similar in design to the commercial ovens now producing
domestic coke at West Frankfort and Millstadt. Illinois. The photograph
was taken at the end of the heating cycle; the door has been raised to
permit the finished coke to be removed and quenched.

In Figure 2 are shown diagrammatic sketches of the oven giving
front and side views. Its construction follows closely that of the Knowles-
Curran sole-flue oven except that it is heated electrically in order to
permit close temperature control, and the floor is made of silicon carbide
instead of ceramic brick.

You'll discover good merchandise advertised in this good publication.



Figure 1. Experimental Sole-Flue Coke Oven
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The numbers in the diagram refer to the following units of con
struction: (1) three heating flues each approximately 9]/o inches wide
and extending the full length of the oven; (2) Kanthal A wire heating
elements supported on insulating fire brick (3) which are in turn set on
a transile plate (4); (5) insulating fire brick; (6) silicon carbide floor
tile l'/> inches thick: (7) carbonizing chamber 34 inches wide. 36 inches
deep. 26 inches high at the sides, and 33 inches high at the top of the
arch; (8) coal charging hole: (fl) refractory concrete door; (101 tem
porary brick wall either three or four courses high, depending on depth
of coal charge used; (11) tie-rods; (12) huekstays; (13) steel angles
imbedded in the side walls; (14) thermocouple protector tubes.

Domestic coke has no rigid specifications such as those applied to
metallurgical coke. As long as the product is sufficiently large in size,
strong enough to withstand reasonable handling without excessive
breakage, and will burn satisfactorily it finds a ready market.

This was our first experimental oven and we learned a great deal
by operating it over a period of about one year. Tt was calibrated by
using the same coals as are used in the industrial ovens and comparing
the resulting industrial and experimental cokes by determination of
their physical properties. By the time we had the oven properly cali
brated and in good operating condition, the war came along and we
were thrown info a project on metallurgical coke.

In < tparison to domestic coke the requirements for metallurgical
cube an- quite rigid. Unfortunately, then- isn't any definition for
metallurgical coke; in fact, there isn't any definition for coke and
consequently there are no specifications written for metallurgical coke
by which one can obtain a product with given physical and chemical
properties which will insure satisfactory operation in the blast furnace
to produce pig iron.

Usually in the production of metallurgical coke two types of coal
are used. One is a low-volatile Pocahontas with the volatile matter
around 16 to 18 per cent with which is blended a second—a high-volatile
coal—usually iu the approximate ratio of one part of Pocahontas to
two parts of high-volatile. This ratio varies in different plants hut the
above statement is of the right order of magnitude. Low sulphur content
is desirable.

There are considerable differences between Illinois high-volatile coals
and those of the eastern Appalachian district. The metallurgical coke
industry was founded and is still largely based upon the use of eastern
high-volatile coals. The plant equipment was designed to handle it.
The men in the plants were trained to operate with it. and like all
plant operators are desirous of making as few changes as possible in
standard operations. Consequently, we find that at the beginning of
the war there was coked in the Illinois area including the Gary, Chicago.
Joliet, and St. Louis districts approximately 13,000.000 tons of coal
per year, all of which came from the Last. In general, the coals from
the Last do not weather or deteriorate as rapidly on standing as those
from Illinois, and therefore not as much attention needs to he paid to
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the time which elapses between the mining of eastern coal and its intro
duction into tbe coke oven as does the same period for Illinois coal.

Certain drying operations cause Illinois coals to lose their coking
power due largely to the above mentioned rapid weathering character
istics. This is true to a smaller degree for the eastern coals.

Now let's take a look at the experimental slot-type coke oven. Figure
3 shows this oven in operation at the end of a run when the coke is
being removed from the oven and quenched. This is also an electrically
heated oven having one piece silicon carbide side walls and also a silicon
carbide door. In Figure 4 are shown diagrammatic sketches of this
experimental slot-type oven giving front and side cross-sectional views.
The numbers in the diagram refer to the following units of construction:
(I) oven chamber, average width 14 inches, height 42 inches, depth
36 inches; (2) Olobar heating units supported in the front and rear of
the oven by special insulating shapes (3) : (4) silicon carbide side walls
45 inches by 45 inches by 2 inches; (5) silicon carbide floors; (6) long
fire brick supporting side walls; (7) steel angle iron; (8) vermiculite
insulation; (ft) east; refractory concrete arch; (10) coal charging hole;
(II) charge hole cover; (12) three-inch gas vent pipe; (13) refractory
concrete door; (14) coal leveling hole in door; (15) temporary fire
brick and insulating brick wall inside door; (16) tie-rods; (17) buekstays.

This slot-type experimental oven was designed to duplicate a com
mercial oven in only one dimension, i.e.. the width of the oven chamber.
It may be considered as representing a three-foot square piece from the
center of a slot-type coke oven. By means of easily controllable electrical
heating units and highly conducting walls of silicon carbide, any rate
of beating used in a commercial oven can be duplicated in this experi
mental unit. Consequently, by duplicating the heating cycle of a definite
coal blend in a commercial oven, we are able to duplicate also in our
experimental slot-type coke oven tbe physical and chemical properties
of the coke produced in a commercial oven. The results obtainable in
our experimental slot-type oven will check the average results from a
commercial coke oven battery as close or closer than any two ovens in
the commercial battery will check each other. This has been proved
experimentally.

Determination of a formula and an operating procedure for pro
ducing metallurgical coke from Illinois coals presents a number of
research problems, most of which arc similar in kind to those which will
have to be undertaken shortly in any ease as the present supply of the
more desirable coking coals now in use is depleted. This change to
Illinois coals will probably call for more careful attention to methods
of preparation. I have particular reference to the segregation of banded
ingredients in coal preparation plants because these banded ingredients
arc more pronounced in the Illinois coals than they are in the eastern
coals. Thus, the fusain which is exceedingly friable tends to concentrate
in the smallest sizes which are, therefore, less desirable in the coking
operation. These banded ingredients each have their own particular
physical and chemical properties and a change in the ratio of these when
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using coal as a raw material in the coke oven may have a very decided
effect upon the properties of the coke produced. Also, the preparation
plant should he designed to produce as uniform as possible ash and
moisture content. Naturally, the duplication of operating conditions
from one oven to another and from day to day in a coke plant is neces
sary. The metallurgical coke industry has such operation down to a
science. The operators are well trained. They know their job, but they
cannot duplicate the physical and chemical properties of coke from day
to day unless they have uniform raw materials properly blended.

A great deal more research is needed on this problem than has been
done, and 1 wish to mention briefly the seope of that type of research.
First of all is the selection of the coal to he used. Then comes its prepara
tion as to moisture, size, bulk density, fineness of grinding, and innu
merable physical and chemical properties. Coal preparation and uni
formity of shipments is up to the coal industry. The problem of the
type of blends to be used in making metallurgical coke is one which must
be settled by the coke industry. The high-grade .metallurgical coals of
the Appalachian district are rapidly disappearing and as they disappear
a change in raw material must he made. Substitution of the high-volatile
coals from Illinois for those of the East naturally suggests itself as a
remedy for this situation. However, such substitution is doomed to
failure if done in an offhand manner. Considerable experimentation in
regard to methods of preparation, selection of sizes, and blends to be
used will have to be done before any coke manuaeturer can embark
intelligently upon any program of substitution. Such experimentation
will necessarily require a research organization with considerable funda
mental information on various coals available. In this research pro
gram a small experimental slot-type coke oven such as I have just
described is not only an exceedingly convenient and desirable adjunct to
the work but also it will lessen the expense and time involved tre
mendously.

As mentioned before, the final test of the value of any metallurgical
coke is determined by the results obtained when it is used in a blast
furnace. Experience has shown that certain cokes with apparently
excellent physical and chemical properties did not work well in the blast
furnace. Others with apparently less desirable physical and chemical
properties and appearance have worked well in a blast furnace. Thus,
any program of research must include a sufficiently long run through
a blast furnace to determine the over-all economics of its use.

The experimental slot-type oven which I have just described to you
has been in operation at our laboratories in Urbana, Illinois, since
January, 1944. We were assisted in our experimental work by the Office
of Production Research and Development of the War Production Board.
We were fortunate also to have the cooperation of two industrial plants,
the Koppers United Company at Granite ('ity. Illinois, and the Inland
Steel Company of Chicago. Without the cooperation of these industrial
plants we would not have been able to calibrate our experimental oven
or evaluate the results obtained in it.
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Since April 24 the plant at Granite City has been using approxi
mately 600 tons of southern Illinois eoal per day. At the present time
they are producing an excellent grade of metallurgical coke for their
blast furnace. Even as successful as their experimental work has been
to date, further experimentation will be necessary before even the more
important questions which have arisen will be answered.

The cooperative experimental program with the Inland Steel Com
pany of Chicago is not as far advanced. They are preparing, however,
for an experimental run substituting approximately 25 per cent southern
Illinois coal for an equivalent amount of high-volatile eastern eoal. Only
after such a blend has been put through the coke ovens and tried out
for a period of time in the blast furnace can a real indication of the
results of such a blend be made.

I wish to thank you for giving me the opportunity to give a progress
report on this work, and any of you that care to come and see our
experimental equipment in Urbana or have any questions that you want
lo ask there, 1 shall be glad to try to answer them. Thank you.

The Chairman: I want to thank you. Dr. Reed, for the presentation
of a very interesting subject. This is one on which Dr. Reed said that
he isn't very expert, and I know that this group here are not experts.
Surely, on this subject, we can gel a few questions and some discussion.
Are there any questions to be heard now?

Well. I want to repeat, then, the statement that there is an exhibit
in the hall showing these cokes, and some pictures and diagrams illus
trating this thing that Dr. Reed has talked about. I assume that as in
the past, when you visit Champaign, those of you who go there can see
the ovens in operation or see how they have been operated to make
these tests.

(The meeting recessed at four o'clock.)
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EVENING SESSION

The meeting reconvened at seven-fifty o'clock. Mr. II. II. Taylor, Jr.,
presiding.

The Chairman: The toastmaster's job, I think, is an in-between job,
between the people on the dais and those down in the audience. If you
make any wisecracks about the speakers Or the people at the table, they
get sore and the audience likes it. If you don't make any. the audience
is sore and they like it. You can't please them all. In fact, that thing
was brought home to me very forcibly. A fellow who digs eoal down in
one of our mines in Franklin County was telling a story the other day.

He said. "You know. Herb, me and the old lady was washing dishes
the other night in the kitchen and 1 took the dish water and threw it
out the screen door. She got mad as hell. So." he said. "I went outside
and got a fresh pail of water and threw it in the door and she got just
as mad. You can't please them nohow." (Laughter.')

That is the way the job of the toaslmaster is. You're in between and
you don't know how to please them. In fact, when 1 was asked to take
this job. I didn't know what to do or how to start. I asked Mr. Seonthal.
the secretary, what he thought I ought to do and he said, '"Just get up
and talk, dust turn it on. but don't forget to turn it oft'." T am going to
try to remember that. 1 was still pondering about just how to handle
the situation when if occurred to me that something that happened about
10 or L2 years ago might solve il. I remember talking to my old friend,
Al Simmons, when hi- was leading the American League in batting.
I said. "What is your secret of hitting success?"

He said. "When they're in there, bust them."
That is what 1 am going to do, and when you pitch a fast one you'd

better duel;. I am going to knock them down your throats.
I think the secretary probably has a report or two. I'd like to call

on the secretary to offer any comments he may have or make any reports.

Mr. Schonthal: I have a telegram here from our new president,
George F. Campbell. 11 is addressed to mi'.

"Thanks for your wire informing me of my election to
the presidency of the Illinois Mining Institute. I regret
very much that a minor operation that could not be post
poned has prevented me from attending this annual meet
ing. I feel highly honored in being elected president of the
Institute which you yourself have molded into a wonderful
organization and I shall do my best to follow in the foot
steps of the illustrious presidents who have preceded me.

"With all best wishes for a successful meeting and
kindest regards for yourself.—George F. Campbell."

(Applause.)
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I just want to make one announcement. T thought you might be
interested. I want to express to everybody here my appreciation for
your help. Our registration is well over 400 today, which is by far the
biggest we have ever had. We have taken in, I think, 72 or 73 new
members today. That speaks for itself.

The Chairman: Thank you, Mr. Secretary. I did realize, after you
sat down, that there was a serious oversight on my part. T know I didn't
need to introduce you. but I should have mentioned something that has
been on my mind that 1 intended to mention. You probably don't know
that your secretary, gentlemen, is now a gentleman farmer.

I had hoped, this evening, to introduce our incoming president, Mr.
George P. Campbell, vice-president of the Old Hen Coal Corporation.
You heard from the telegram read by our secretary that Mr. Campbell
is in the hospital and unfortunately couldn't be with us. I understand
he is much better, and I am sure you are just as glad about that as I am.

Our incoming vice-president is here with us. for which I am very
glad. 1 understand that we almost had to go without the presence of
our vice-president too. because of an accident the other night.

Our new vice-president. Mr. doe Mitt. Walter Bledsoe &Company.
Will you please stand and take a bow. Mr. Ilitt? (Applause.)

As I told you. a toastmaster's job is that in-between job, that two-
way stretch, trying to keep everybody happy, and you are always wrong
in one way or another, and I am going to introduce the fellows who are
sitting up here at the table. I will ask them to stand, if they will, as
I read their names, and I will ask you gentlemen to withhold your
applause until the end. at which time 1 would like to have you bring
down the house.

Starting at my left. .Mr. ('. W. Waterman. Me.Yally Pittsburg Cor
poration.

Mr. Thomas Moses, who needs no introduction to this group.
Mr. J. W. Starks. Peabody Coal Company.
Mr. Walter Gill, president, Coal Producers Association of Illinois.
Air. dames White. Franklin County Coal Corporation.
d. G. Crawford, Valier Coal Company.
Fred S. Pfahler. Superior Coal Company.
W. d. Jenkins, Consolidated Coal Company of St.. Louis.
Our new vice-president, whom you met a few moments ago.
Starting at my right, we have our secretary, with whom yon have

become acquainted within the last few minutes.

Mr. Paul Weir, a former Institute president.
Mr. T. J. Thomas, Valier Coal Company.
Air. David Jones, president of the Indiana Coal Mining Institute.
Air. P. D. McMurrer, American Mining Congress.
Air. C. AI. Smith, Mechanization Magazine.
Air. Fred Richart, Coal Age.
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Mr. Fred S. Wilkey, Illinois Coal Operators Association.
Mr. Bob Medill, Director of .Mines and Minerals, State of Illinois.
Now you can give it to them. (Enthusiastic applause.)

The Chairman: The first meeting of the Illinois Mining Institute I
ever attended was in 192a down in West Frankfort. T will never forget
it. I was very much impressed. My goodness, I guess there were prob
ably two tables about, the size of these for the total attendance. The
greatest topic of conversation at the meeting was some new contraption
that had been introduced into coal mining to load coal mechanically to
displace hand loading.

There was a lot of heated discussion about it,, and the consensus of
opinion seemed to be that the damned things would never work and most
of the fellows who were present at the meeting were against it, and not
knowing a thing about coal mining I just sat and listened and was
quite impressed. I was half sold on the idea that the damn things never
would work.

Now, you all know what has happened since then. Yon know that
mechanized loading has swept this state and practically all the coal
mined in Illinois is by mechanized means, and of course, many other
states have followed.

The gentleman whom I intend to introduce to you in a few moments
was one of the most ardent exponents of mechanized loading. Tie
preached it and fought for it and he was right. T have never known a
harder working man in my life. He has been a great success with his
company, the Joy Manufacturing Company. He has put over mechanical
loading and he is looking further than that, which is probably the
reason that he was called down to Washington at the start of the war
and asked to be Chief of the Mining Division of the War Production
Board. I am sure that we are all very proud and happy to have Mr.
Arthur S. Knoizen with us. and I take great pleasure in introducing him
to you now. (Applause.)
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INFORMAL TALK

A. S. KNOIZEN
Director, Mining Section. War Production Board. Washington, D. C.

Mr. Toast master and Gentlemen of the Illinois Mining Institute:

It is indeed an unusual pleasure to have the privilege of giving this
group an impromptu picture of the American Coal -Mis-ion's trip to
England. The members of this Mission were:

T. (!. Gero-W, Technical
C. T. Harden, Technical
R. (J. Lazzell, Technical
K. II. Swallow, Technical
Paul Weir. Technical
W. P. Ilahman. Economh—Dept. Of the Interior
G. A. Lamb. Economic—Dept. of the Interior
II. 0. Rogers. Economic—Secretary of the Mission
A. S. Knoizen. Chairman

I am sure you all appreciate that it is very difficult to give a talk
before a group of people whom you know as well as I know this par
ticular membership. It is much easier to give an impromptu talk before
a group of strangers I assure you after having had six to eight weeks
of this in England. As I informed your Toastmaster, Mr. Herb Taylor,
and your Secretary. Mr. B. E. Sehonthal, it is going to be very difficult
for me to give you other than a general picture of the Mission and a
travelogue of the trip, as there are too many things that cannot be said
for security reasons at this time, which 1 am sure you all appreciate.

Of course it goes without saying that after having arrived in Xew
York and while awaiting the call for the ''Upper Plane, there was a
great deal of excitement in the Mission. Everyone was keen and on
edge, and after the plane started, which was about one o'clock in the
morning New York time, I turned to one of the boys whom I will call
Carl, and who is well known to this group, and asked him what he
thought of the big plane going oil' the water, lie said, ''I don't know, I
have never been in the air before." You can well imagine my concern
in taking a man on his first air flight to England, having to stay in the air
from twelve to seventeen hours al a stretch, but I assure you, gentlemen,
Carl Ilayden weathered the storm as well as any member of the Mission.

I don't know how many, if any, of you have flown the Atlantic or
the Pacific. That first experience, which was the experience of every
member of the Mission, was some thrill. After leaving New York we
landed for breakfast al Shediac, New Brunswick, and in a few hours
we were at Botwood, Newfoundland.

After a very substantial lunch we were on our way to Poynes,
Ireland. We landed in Ireland just twelve hours- after our departure
from Botwood.
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You haveall heard (he comment, "the map of Ireland on somebody's
face." Gentlemen, you have never seen the map of Ireland until you
have seen Southern Ireland on the Shannon River, and the trip between
Foynes, Ireland, and the Shannon Airport at Limerick gives the most
vivid picture of Ireland as Ireland is, without question. The quaint little
old countryside and small villages are among stone hedge fences. Every
thing of the real old stable Irish structure and individual personality
stands out on everybody you meet, and talk with. At Foynes we had ail
emergency call from England to take a certain plane and we landed in
Croydon, the main airport, of London.

Having been in London before and at Croydon several times in the
middle '80's, my first impression was of the terrible devastation that I
saw everywhere. You find huge areas completely devastated and uninhab
ited. Houses, buildings, roads and parks damaged beyond any picture
that could be described by word of mouth. We continued to get this
impression all over London and in fact in all the bombed cities of
England through which we traveled.

One night we ran into Don Buchanan, Ruck Buchanan's nephew,
and Jerome White of Pittsburgh. We went for a ride in what was known
as Greater London. The devastation and damage that we saw. that night
was terrible. You could stand on a corner in some parts of London and
see blocks completely leveled, and without divulging any secret informa
tion, our American papers and London papers ran the story that over
800,000 buildings in London had been damaged and approximately
100,000 completely destroyed. This figure is greater than all the build
ings that now exist in the city of Philadelphia, so you can see that the
damage is very extensive.

I know you are all interested in knowing what the buzz bomb, as
it is called, was like. I assure you, gentlemen, it is a very lethal weapon.
It has a very destructful action and explodes on contact. The explosion
is so tense that if it strikes in the middle of a block there rarely is a
roof or window or even any walls left on any of the houses. One of the
most impressive sights we all experienced was seeing hundreds of thou
sands of people carrying their bedding down lo the air raid shelters at
night. We had the opportunity of talking with many people who had
been blitzed in the early part of the war and had their homes damaged
or completely destroyed with the present robot bombs that, were coming
over while we were there.

The philosophy of the British people is to be highly commended as
they feel that regardless of what may happen today they are going to
accomplish what they have set out to do and are living for today and
will let tomorrow take care of itself. They cannot worry about what is
going to happen to them tomorrow. They must see that their today's
job is finished to the fullest extent of their ability, and when I say that
London and the major part of England were the front line trenches of
this war during the early bombing blitzes and also during the bombing
blitzes while we were in England during June and July of this year.
The people as a whole are tired and weary of the war, but our feelings
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as a group were that the people of England are being cemented more
solidly together with a firm determination to win this war at any cost,
as a result of the buzz bomb blitzes even more so than they were prior
to June.

As to the Mission's trip through England, we were supplied with
ears by the British Government and traveled approximately 2700 miles
through all the major coal (ields of the British Isles. We did not all
travel the same route. We made approximately twenty-two underground
examinations and seventy opencast or strip mine examinations in the
six weeks that we were there.

The purpose of the Mission was not to criticize the British produc
tion, mining methods, labor, management or Government control, but
to see, through what is known as the Combined Planning Board, if it
were possible for the United States to lend anything such as machinery,
personnel or engineering skill to assist Great Britain in increasing her
coal production for the great invasion that was just about to take place
in Europe as we fully expected to find European mines completely
devastated and that the maximum coal production would be required
from existing producing coal fields, and generally this was the purpose
of the Mission. You can readily see that it was impractical and highly
inefficient to ship bulk material, such as coal, in Liberty ships to France.
Belgium, Holland. Spain or Italy in any great quantities, at least in
forty to fifty million ton quantities from the United States. Hence, it
was the prerequisite responsibility of the Combined Boards to see that
there was sufficient coal produced in England to meet our military
demands.

We had shipped considerable machinery for underground mining,
using American mining methods. This equipment was just getting
started and it was too early for us to say what the outcome of the pro
duction and efficiency or the possible increase in tonnage might be.
However, we had shipped a large quantity of opencast or strip mining
equipment and this tonnage was contributing a very major amount to
the War effort and to the British coal picture while we were in England,
and we fully believe, and have been amply justified in our belief in the
last three or four weeks, that the opencast or strip mining would con
tribute approximately fifteen million tons per year (long tons), and this
tonnage has approximately been reached today.

We found the coal producer, both underground and strip, very ready
to accept suggestions, but we did find a very difficult general physical
condition for the adoption of American mining equipment underground.
It goes without saying that to convert advancing longwall to room and
pillar of the American practice is a major operation in itself, and
physical conditions are rather difficult due to geological formation and
the depth at which many of the British mines are now operating. It is
the belief and feeling of the Mission that continued mechanization with
American machinery and American mining systems can be extended in
Great Britain with'increased productivity and efficiency per man. em
ployed, but this can only be realized overa long period of education and
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training:, and we doubted that much could be contributed within the
coal year in which we were working, to a material increase in under
ground tonnage. The strip tonnage is another picture and this contribu
tion is a direct increase in coal production over and above any production
they have had previously in view of the fact that all stripping that was
ever done in England was done during these last twenty-four months
and has made a very major contribution to the War effort.

You will he interested in knowing something of the distribution of
coal in England. First, let me say that a total blackout is one of the
greatest handicaps that you can experience in distributing anything.
Picture a make-up yard on a railroad in which all the railroad cars hold
from ten to fifteen tons of coal, being made-up into trains for distribu
tion in a total blackout, and you get some idea of the magnitude of the
problem. Further, coal was SO short in England last Winter and today
that it is our understanding that no British family can have over one
open grate or fireplace in their home plus the fuel necessary to run a
kitchen stove, and the maximum amount of coal that they can have at
any one time is :!()() pounds. Compare that with the American family's
hardships and how they are deprived of coal, if at all, during the past
Winter or the coming Winter. There is very little central heating in
England.

Another word on the total blackout. The Mission saw steel mills,
open hearth furnaces, blast furnaces and cooking ovens all totally blacked
out. Absolutely not a flicker of light coming from any industry of this
type after darkness. This, gentlemen, is a very serious problem and
not easy to cope with.

Mr. Weir and \ experienced total blackout in London. We tried
to walk a distance of about four blocks in a teeming city of twelve to
fourteen million people without so much as a taxicab light and hardly
a taxicab moving. If was a weird, uncanny feeling in a city as busy as
London usually is.

As far as the general conditions of the coal industry, they are rather
bad. They have a wry difficult labor problem. Labor and management
are not very congenial. Labor leaders and management are not getting
along as well as they should in a War effort such as they are going
through at the present time, and they have some problems with govern
ment control. We found that (his was probably the one major problem
now existing which is definitely contributing to tbe lack of incentive for
management and labor to produce more coal. However, the British coal
industry must perform a major operation on its production and effi
ciency methods, as well as modernizing their entire plants if they intend
to maintain their pre-war competition position in the world market with
coal in the post-war era.

You will be interested in the following figures which I am quoting
from October's Coal Ago, and which will give you some idea of the
efficiency of the British mines. They produce approximately a ton and
a half per man employed against five and one-half tons per man employed
in the United States. The number of employees in British Mines in
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1942 was 709.000. and in the bituminous coal mines of the United States
401.000. That year the United States loaded bS2.000.000 tons and Eng
land loaded 236,000.000 tons. Less than half the tonnage with twice the
employees. The British owners feel that they are considerably mechan
ized when they undercut coal, hand-load it onto face conveyors and
carry it on mother belt conveyors to the loading points where the small
tubs holding from 900 to 1600 pounds are loaded.

The ventilation as we know ventilation is not generally good. Of
course, part of this is due to the tremendous depth and beat that is
encountered. The transportation problem underground is, of necessity,
made very difficult with such small cars and endless ropes. In many of
the mines it is so hot that it is necessary for men to work stripped naked
and in very dusty conditions. Naturally, this does not lend itself to the
maximum efficiency and productivity of individuals. We doubt if the
American coal producer has any fear of competition from British coal
in any market in which the American coal owner wishes to compete so
long as the present efficiency and cost of coal continues at its present
level. However, we doubt if the American coal operator will ever want
to compete in a major way for some of the distant coal markets now
available to the British coal producer, which market was rightfully his
due to transportation problems pre-war. It was very ably expressed to
me by one of the Welsh coal owners when he said. " 1 do not see how we
will ever maintain our export market and our position that we enjoyed
pre-war in the post-war days with our present system of mining and
our present high labor and maintenance costs."

There has been a great deal of discussion about how much machinery
the War Production Board has permitted to go out of the country to
foreign markets. 1 quote you the following figures from the ''Facts for
Industry" released by the War Production Board recently that ~\Qc/r>
of our production of critical mining machinery was allowed to be
exported to foreign markets last year, and this year the figure is approxi
mately the same.

We are not depriving (he domestic requirements of the American
coal mines of any machinery or repairs that they honestly need to
maintain our national eoal production at its maximum requirements for
this war effort.

No doubt you will be interested in some phases of the English life
and in particular the food situation. You can get all kinds of questions
and as many answers to the British food problem. 1 will say. without
reservation, that normally it is quite different and hard to get used to
even in normal times. However, gentlemen, we all received sufficient
food but we did not have steaks or special meat cuts, except very rarely
during our six weeks. The prices of the meals are fixed firm at $1.25
and this can only be changed if special dining rooms are reserved and
special food is served in these dining rooms by party or banquet
reservations.

To give you an idea of an average day's rations:

Buyer meels Seller in the hnek of this boob.
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For breakfast, you gel oatmeal with blue skim milk and about a half
teaspoon of sugar, one cup of coffee with the same blue milk and a half
teaspoon of sugar, and dried eggs, which taste to me like so much
sawdust, but are still as healthy and wholesome as whole shell eggs.

For lunch you will get thick vegetable soup made of the particular
vegetables that arc growing in the garden at that particular season of
the year, and a small piece of fish, smoked, pickled or marinated in some
form.

For dinner: A howl of thick vegetable soup, mostly soy beans and
potatoes, small piece of fish, and the regular garden vegetables growing
at that particular season of the year.

You get very little sweets, no cream at all, very little butter and no
cheese. However, you do get sufficient nourishment through your liquid
intake of Scotch. Gin, Beer and Ale. and at no time did any of the
Mission complain of being hungry or undernourished. When you are
away from shell eggs for six weeks and also American ice cream, you
feel that you have been terribly abused because of the fixed habits we
have grown into for these two major American dishes.

You rarely see automobiles on the road other than military and
commercial vehicles. There were times when we did not pass two dozen
private automobiles in a whole day's travel.

The British clothes rationing is very severe. You are permitted 112
points for clothing a year. An overcoat takes 16 points for men or
women; a suit takes 8 for men or women and shoes take from 4 to 6
for men or women. Shirts, socks, underwear, ties vary from 1 to 2 or '1
points and you can see that clothing is very scarce and very cautiously
taken care of.

We saw no fresh fruit in England at all, such as oranges, grapefruit,
bananas or melons, which are everyday American dishes. All of the
British people seem to take this in their stride and feel that it is no
particular handicap, at least nobody complains about the difficulties or
of being deprived of any particular tiling. However, we did find a black
market in England. There were times when we had to pay as high as
+ld to .$18 per quart for Scotch. The regular price is sixteen to twenty
shillings, but you must be a customer and well known to get it at
this price.

It is our understanding that British labor is drafted for the coal
mines and shipyards as well as for the Army and you have no choice
after you have been sent to any of these occupations. It is very difficult
to discharge a coal miner for any cause in view of the individual being
drafted into this occupation against his will.

Your Secretary. Mr. Sehoiithal. has just pointed out to me that every
member of the II. K. Mission was a member of the Illinois Mining Insti
tute except one. and since our return Mr. Weir has solicited and induced
this one person to become a member.

There has been a great deal of discussion over the possibility of
control for the mining industry come Y-E Day or Victory in Europe,
and it is rather difficult at this time to advise just what the controls
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will be or what, might be necessary to adequately serve the mineral
industry of this country, gentlemen, but there must be sufficient control
to see that the mining industry is permitted to operate to the fullest
extent necessary for the war effort. 1 can also assure you that personally
1 am opposed to controls on American industry, but feel that some
machinery must be kept in force to assure sufficient protection of equip
ment and repair parts to meet the requirements of our coal industry and
also justifiable foreign requirements, especially in the field of certain
critical machinery, the supply of which is very short at the present time.

Gentlemen, it has been an unusual pleasure for me to try to express
to you in so short a time, the general high spots and interesting part of
the U. K. Coal Mission's trip, and 1 assure you that I miss very much
the intimate contact 1 have had with this mining field over the past
twenty years and hope to be back among my coal friends doing "business
as usual" in the not too distant future.

(The delegation arose and enthusiastically applauded.)
• • •

The Chairman: Arr. Knoizen. we greatly appreciate your talk and
appreciate your coming here to be with us tonight. 1 am going to turn
the meeting over to our new vice-president, Air. Hitt, at this time and
let him take it on. (Applause.)

(Air. Hitt assumed the Chair.)

The Chairman: Air. Chairman, Air. Knoizen, Gentlemen: Tt would
be inappropriate for me, after that wonderful talk, to occupy any of
your time. I have had a wonderful time tonight and should I sit down
you will all have had a wonderful time.

I want to say a few things, however. First I was going to tell you
about the difficulty that 1 had getting up here from St. Louis last night
and this morning, but our chairman has told the story so vividly and
so accurately that I can add nothing to it. He didn't tell you about the
difficulty we had with a bum automobile and some water in the gasoline
that delayed us somewhat this morning, but aside from that he told
the whole story.

I do not know why I should have been selected as your vice-president.
I live down in Missouri, where there is little or no coal produced, and
we are not even permitted, in most instances, to take our Illinois coal
into St. Louis, but after talking with some of the fellows here today in
this meeting I feel that perhaps in a small way I did qualify as one of
your officials, and I appreciate the honor very much. I was talking to
my dear friend, Bill Jenkins, and discovered that he started in the coal
business in Illinois in 190:! and I started in 1904. The same is true of a
few other men here, George AlcFadden, Bob Medill. 1 find that we
three joined forces and worked together in the same company beginning
in the year 1910, so 1 do feel that perhaps while 1 now live in St. Louis
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and am not actually in the coal mining business in Illinois, 1 am one
of the gang.

I appreciate, particularly, the fact that I have been selected to serve
next year with George Campbell. I am sorry that George couldn't be
here to take this job which was rightly his. They have explained why he
is not here, and I will be happy to serve with George, and I will give
you fellows all T have. If I fail it is because you selected the wrong
man to serve you.

T think it would be out of order at this time if we didn't have
something to say about our Officers. Hen Schull, as you know, is away
on account of circumstances beyond his control and could not be here
today. I know, as you do, that the success of an organization of this
kind—which, by the way, I think is the greatest organization of this
exact type in the United States—is due in part, and perhaps wholly,
because of the fact that we have a Secretary. Ah organization of this
kind is just, as strong, as its Secretary. The officers do their part, but
after all, you fellows know, as 1 know, that Hale Schonthal does most
of the work, and I want to ask for a vote of thanks to President Hen
Sehull, and to George Campbell, our Vice-President, and particularly
to our Secretary, for the wonderful job they have done this year, and
so far as Hale Schonthal is concerned, over many, many years.

I would like to entertain a motion that they be given a vote of thanks.

(The motion was regularly made, seconded and carried.)

The Chairman: There is just one other little statement that T want
to make. Last night, just before leaving my office. 1 called up Captain
Leyhe, and asked him about the good ship "Golden Ragle" for next
year. You know, this year we didn't have our boat trip and it was a
disappointment to most of us, and he told me that I could bring the
message to you that they expect to have the "Golden Eagle" ready
and that we can have our trip again next year if we want it. (Applause.)

Our Secretary says we want it. I guess that is right.
If these is no other business before the meeting, let's adjourn. Is

there any other business? If not, gentlemen, 1 will entertain a motion
that we adjourn.

Upon a motion made and seconded, the meeting adjourned at eight
fifty-five o'clock.
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(Reprinted from Explosives Engineer, January-February 1944 issue. Reprinted by
permission of Explosives Engineer.)

DON'TS

This is the latest revision of "Don'ts" adopted hy the Institute of
Makers of Explosives at a meeting held Friday, January 21, 1944. It
supersedes all previous lists of "Don'ts" issued hy the Institute.

For the purposes of this list of don'ts, the terms contained therein
shall he as follows:

The term "explosives" shall signify any or all of the following:
dynamite, black blasting powder, pellet powder, blasting caps, and elec
tric blasting caps.

The term "electric blasting cap" shall signify any or all of the
following: instantaneous electric blasting caps, delay electric blasting
caps, and delay electric igniters with blasting caps attached.

1. Don't pin-chase, possess, store, transport, handle, or use explosives
except in strict accordance with organizational, local, state, and federal
regulations.

2. Don't store explosives anywhere except in a magazine which is
clean, dry. well ventilated, properly located, substantially constructed,
and securely locked.

3. Don't leave explosives lying around where children can get them.

4. Don't allow leaves, grass, brush, or debris to accumulate within
twenty-five feet of an explosives magazines.

5. Don't smoke or have matches, open lights, or other fire or (lame,
in or near an explosives magazine, or have them nearby while handling
or loading explosives.

6. Don't shoot into explosives with any firearm, or allow shooting
in the vicinity of an explosives magazine.

7. Don't store any metallic tools or implements in an explosives
magazine.

8. Don't drop, throw, or slide packages of explosives or handle them
roughly in any manner.

9. Don't open kegs or eases of explosives in a magazine.

10. Don't open kegs or wooden cases of explosives with metallic tools.
Use a wooden wedge and wooden, rubber, or fibre mallet. Metallic slitters
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may be used for opening filierboard cases, provided that the metallic
slitter docs not come in contact with the metallic fasteners of the case.

11. Don't store or leave packages of explosives which have been
opened without replacing the cover.

12. Don't use empty explosives cases for kindling.

13. Don't permit any paper product used in the packing of explosives
to leave your possession. Accumulations of lilicrboard cases, paper case
liners, cartons, or cartridge paper should he destroyed by burning after
they have been carefully examined to make sure that they are empty.

14. Don't use explosives that arc obviously deteriorated.

lb. Don't attempt to reclaim or use explosives that have been water-
soaked, even if they have dried out. Consult the manufacturer.

16. Don't carry explosives in pockets of clothing.

17. Don't make up primers of explosives in a magazine or near
excessive quantities of explosives.

18. Don't force cartridges of any explosives into a bore hole or
[last any obstructions in a bore hole.

If). Don't allow explosives, or drilled holes while being loaded with
explosives, to be exposed to sparks from steam shovels, locomotives, or
any other source.

20. Don"t spring a bore hole near another hole loaded with explosives.

21. Don't load a sprung bore hole with another charge of explosives
until it has cooled sufficiently,

22. Don't tamp with metallic bars or tools. Use only a wooden slick
with no exposed metal parts.

23. Don't use combustible materials for stemming. Moist sand or
moist sand and clay or other material of similar consistency are recom
mended.

24. Don't allow near the danger area of a blast any persons not
essential to the blasting operations.

25. Don't fire a blast until all surplus explosives are in a safe place,
all persons and vehicles are at a safe distance or under sufficient cover,
and until adequate warning has been given.

26. Don't return to the face until the smoke and fumes from the
blast have been dissipated by adequate ventilation.

27. Don't attempt to investigate a misfire too soon. Follow all
applicable rules and regulations, or, if no rules are in effect, wait at
least an hour.
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28. Don't drill, bore, or pick out a charge of explosives that has
misfired. Misfires should he handled only by a competent and experienced
man.

29. Don't abandon any explosives. Dispose of or destroy them in
strict accordance with the methods recommended by the manufacturer.

30. Don't store cases of dynamite so that the cartridges stand on end.

31. Don't leave dynamite, black blasting powder, or pellet powder
in a field or any place where livestock can get at them.

32. Don't take surplus quantities of permissible dynamite, black
blasting powder, or pellet powder into a mine at any one time. These
explosives deteriorate rapidly in a damp atmosphere.

33. Don't use black blasting powder or pellet powder with per
missible explosives or dynamite, nor dynamite with permissibleexplosives,
in the same bore hole in a coal mine.

34. Don't tamp pellet powder in a bore hole hard enough to crush
the pellets, because of danger of premature explosion.

35. Don't store blasting caps or electric blasting caps in the same
box, container, or magazine with other explosives.

3fi. Don't, leave blasting caps or electric blasting caps exposed to
the direct rays of the sun.

37. Don't insert a wire, a nail, or any other implement into the
open end of a blasting cap to remove it from a box.

38. Don't strike, tamper with, or attempt to remove or investigate
the contents of a blasting cap or an electric blasting cap.

39. Don't try to pull the wires out of an electric blasting cap.

40. Don't connect blasting caps or electric blasting caps to Prhna-
cord except by the methods recommended by the manufacturer.

41. Don't use in the same circuit electric blasting caps made by
more than one manufacturer.

42. Don't handle explosives during the approach or progress of an
electrical storm. All persons should retire to a place of safety.

43. Don't make electrical connections without first making sure that
the ends of the wires are bright and clean.

44. Don't allow electrical connections to come in contact with other
connections, bare wire, rails, pipes, the ground, or other possible sources
of current or paths of leakage.

45. Don't have electric wires or cables of any kind near electric
blasting caps or bore holes charged with explosives except at the time
of, and for the purpose of, firing the blast.
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46. Don't use electric blasting caps in very wet work unless (bey
have adequate water resistance and suitably insulated leg wires.

47. Don't use any means other than a blasting galvanometer con
taining silver chloride cell for testing electric blasting caps singly or
when connected in a circuit.

48. Don't use damaged leading or connecting wire in blasting
circuits.

49. Don't tamper with or change the circuit of a blasting machine
in any way for any purpose.

50. Don't spare force or energy in operating a blasting machine.

51. Don't store fuse or fuse lighters in a wet or damp place, or near
oil, gasoline, kerosene, distillates, or similar solvents.

52. Don't store fuse near radiators, steam pipes, boilers, or stoves.

53. Don't handle fuse carelessly in cold weather. If possible it
should be warmed slightly before using to avoid eraeking the water
proof coat.

54. Don't use short fuse. Cut fuse long enough to extend beyond
the collar of the hole and to allow time to retire safely from the blast.
Never use less than 2 feet.

55. Don't cut fuse until you are ready to insert it into a blasting
cap. Cut off an inch or two to insure a dry end.

56. Don't cut fuse on a slant. Cut it square across with a clean,
sharp blade. Seat the fuse lightly against the cap charge and avoid
twisting after it is in place.

57. Don't crimp blasting caps to fuse with a knife or with the teeth.
Use a standard cap crimper and make sure that the cap is securely
fastened to the fuse.

58. Don't use fuse and blasting caps in wet work without having a
thoroughly waterproof joint between the fuse and cap.

59. Don't lace fuse through cartridges of explosives. Avoid kinks
in fuse.

60. Don't hold the primer cartridge in the hand when lighting fuse.

61. Don't light fuse in any bore hole until the holes contain sufficient
stemming to protect explosives from sparks from the end spit of fuse or
a flying match head.

62. Don't try to light fuse with burning paper, other inflammable
refuse, or improvised torches.

63. Don't light fuse near blasting caps or any explosives, other than
those being used in the blast.

Our Advertisers make it possible to publish this volume— give them a "break."
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RECOLLECTIONS ON EARLY MINING IN ILLINOIS

By J.J. RUTLEDGE
Chief Mine Engineer, Bureau of .Mines. Annapolis, -Md.

The following recollections are transmitted for the benefit of the
members of the Illinois Mining Institute. The data has been supplied
partially from memory and partially from notebooks kept in years gone
by. Much of this early history, particularly that regarding coal mine
labor, has been lost, but it is the hope of the writer that this contribution
will be of interest and value to the members of the Institute.

The earliest recollect ion the writer has is of a seam of coal lying
from 30-ft. to 40-ffc. below the surface and extending through several
hundred acres. This seam was about 8-ft. in thickness and was underlaid
by fire clay in which the miners made their undercutting. Then they
sheared each rib with a pick and brought the coal down by means of a
sledge and wedge. The price paid for mining this coal was 6VjC per
bushel. The lumps of coal were quite large and there was very little
slack made, and what slack was made in mining was thrown on the public
roads, or into the hog-pens for the hogs to consume.

Notwithstanding the relatively high price paid for mining work was
sometimes so slack that a miner could only make $10.00 a month. Mine
ears were very small and were pushed out to the shaft bottom by men
and boys who crawled on their hands and knees while pushing the cars.

Later, at a point some thirty miles distant from this location, miners
who worked with pick, received $1.00 a ton for mining relatively hard
coal, which was mined with great difficulty. Years later when this same
coal was mined by machine, some of the same miners who had been
previously paid $1.00 a ton, loaded this coal for from lie to 13c a ton.
In this instance the writer recalls that the "turn" averaged 14 cars per
loader for a ten-hour day.

Gin Pits

Shallow shafts were sunk to the seam first mentioned and a "gin"
was used to hoist the coal from a depth of thirty or forty feet to the
surface. The motive power to operate the gin was either a half-blind,
or totally blind borse. which, Samson-like, did the bidding of his master,
who was in most cases a negro but recently liberated from slavery. Some
times the attendant at the shaft bottom neglected his business, or the
horse did not understand his "whoa,** and the ear was drawn up to the
sheave and the coal was dumped down the shaft with dire results.

Sociological Aspect
No native Americans worked in coal mines at that period. All miners

were recent immigrants from Europe, mostly from Great Britain, and
were Welsh, English, Irish and Scotch, and they brought many of their
likes and dislikes with them from the old country. The only other
persons seen about the mine were the old negro gin-tenders who had
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either escaped across the Mississippi River into non-slave territory, and
remained there, rejoicing in their new freedom, or had been liberated
from slavery at the end of the Civil War.

The small village where the writer resided had troubles of its own but
woe to any outsiders who interfered in their quarrels and strife. If one
housewife fell ill. the other women in the little village all came to her
house, did the washing, baking and other household services, and dill this
promptly and cheerfully. The flour sacks—"Sparks Rest"'—was the
basis of household economy. If trouble came in the way of small strikes
or a slackening of work', those who had some Hour in the cellar divided
with the neighbors who had none, so that no one suffered for lack of
food. The string with which the flour sacks were sewed furnished (he
material for the wick in the miner's lard-oil light. Lard-oil was carried
into the mine in earthenware gallon jugs, and the rats which infested
the mine were in the habit of climbing up on the inoiiih of the jug. when
they found the stopper out—which was very often—and dropping their
tails down into the lard-oil, then withdrawing them and licking off the
lard-oil. One Irish miner beginning work one morning, after being on
several days spree, [licked up one of the lard-oil jugs and took a hearty
swig of it. thinking that it was water. The jibes of bis buddies forced
him to keep the oil down, and after considerable effort he did so.

In the early Righties immigrants from Southern Europe cam.' in.
These were German, Russian, Slavs. Poles and other natives of Europe.
About this time mining machines were introduced and coal mining
ceased to be the skilled trade that it had been before the advent of the
machine.

Mining Machines
The first mining machine was the "Choteau." Some men were en

gaged in putting a tin roof on a large building in the City of St. Louis,
and, finding the need of some device for crimping the tin, they developed
the Choteau machine which was operated by compressed air. This was
followed by the Yoch. and then the Harrison, which was promoted for
many years by George I). Wbitcombe. and then followed board puncher
machines made by the Sullivan Manufacturing Company, and then the
Intei'soll-Sergeant machine, and the Jeffrey machine.

In the first machine mines where board punching machines were used,
operated by compressed air, it was the custom to pay for cutting at. so
much per square foot of undercut, either lc or I'/be per square foot of
undercut. The rooms and headings were measured twice each month and
payment was made monthly. The roof was excellent, in some places lime
stone resting directly on the coal: in other places a foot or two of black
slate intervening between the coal and limestone. Little or no timber was
used in the rooms. A few road posts being set to guide the miner through
the smoke after shots were fired and to give warning of any weight com
ing on the room. Rooms were driven -10-ft. wide and the machine-runner
was given a leeway of 1-ft. That is. if he cut a greater width than 41-ft.
he was not paid for the additional 1-ft.; 40-ft. was the standard width
of the room.
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"Board," or amount of undercut made at one placing of the mining
machine, was 5-ft. by 5-ft., or 25-sq. ft. The machine made tliis at one
setup and usually required one hour's work to undercut a "hoard" and
to snub off the coal above the cutting so that it would roll over easily when
the room face was shot. Approximately 60 per cent of the coal originally
in the seam was recovered and the remainder in pillars was left unmined.
The thickness of the seam was about 6-ft. The impurities were some lenses
of pyrite and the blue band characteristic of No. 6 seam in Illinois.

The attached sheets contain data from note-books kept by the writer
in years gone by. One memorandum refers to "Boxes," by which is
meant mine ears. These were square, box-like contrivances, 4 or 5-ft.
long, perhaps 4-ft. wide, 2 to 3-ft. high. They were set on stringers, about
3x8 in. in cross-section, and the boxings for the pit-ear wheels were bolted
into these stringers. There was a dog on the cage which entered between
the axles of the ear and held the ear securely while it was being hoisted
and lowered. There were three links on one end of the car. two links and
a hook on the other end of the ear. These were used to couple the cars to
gether, and the boxes or ears usually bumped together with considerable
force, and woe to the man or boy who got his head between the ears. The
mine employees developed a technique for coupling and uncoupling these
cars which was most remarkable. A man held one hand on the end of the
car, reached down under the sill and uncoupled the ear while the ear ends
were resting against each other. The loaded ear was dropped on to the
cage and the eager rang the bell for hoisting. Usually he turned the dog
after be had rung the signal. Occasionally he failed to get the dog placed
between the axles and then he had to give a stop signal on the hoisting bell
lever. The loaded ear arriving at the top was bumped off tin- cage by an
empty ear, which the topman's assistant pushed against the loaded car
while the topman was turning the dog in order to release the dog and
take the loaded ear oil' the cage. The hoisting engines were first motion
and the writer frequently checked the speed of hoisting and found the
average hoist was 2'/f> to 3 cars per minute from a depth of 329-ft. One
of the most widely known mining engineers in the United States visited
this region several years ago, where some large mines are still operating,
and on his return to the East he told some of his Eastern friends that he
had never seen ears go up and down a shaft as fast as these did.

Payment by the Car

At that time payment by the ear instead of by the ton became preva
lent. However, some districts, notably the Springfield, Illinois, district,
still adhered to the practice of paying by the ton, and usually cbeek-
weighmen were found on the tipples where payment by the ton prevailed.
Figures showed a considerable reduction in the percentage of lump coal
loaded on the railroad ears at the mine when the system of paying by the
car was superceded by payment by the ton of 2,000 pounds.

An inspection of the figures in those mines where loading was paid for
by the ear will divulge a considerable difference in the amount of lump
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eoal loaded when loading was paid for by the ear than when it was paid
for by the ton. The loaders would load the lump by hand in order to build
the cars up in the age-old battle of trying to heat the company. On the
other hand, when loading was paid for by the ton excessive charges of
powder were used and a great deal of fine coal was the result. This was
loaded with a shovel and much fire clay from the bottom went into the
car with the good coal. The miner and loader always believed that fine
coal and slack weighed more than lump coal.

In one important field all the coal was loaded by coke fork and what
coal went through the tines of the fork was gobbed in the mine and gen
erally caused gob fires. One large mine where the "striped shovel," as it
was dubbed by one facetious Irish miner, was used exclusively for loading
coal into the mine ears, employed a foreman and six laborers the year
round on night shift whose duty it was to turn over the gobbed coal
which had ignited and thus endeavored to extinguish the fire.

The writer has often wished that some present-day miner might be
forced to serve his term of loading coal with a coke fork. So far as the
writer knows the coke fork went into museums in 1897.

The longwall miners were paid for the coal that went over the bar
screen and were paid nothing for the small coal that went through the bar
screen. The skilled man was thus paid a larger price than the unskilled
man.

Selling Price of Coal

About that time day wages and tonnage prices had dropped to such a
low point, due to competition between different coal operators, that mines
which were able to blast the coal off the solid undersold the machine-
operated mines in the market. Very many tons of run-of-mine coal of
good qualify were sold to meat packers, and large users of fuel, at as low
a price as $1.00 a ton. Where there was a domestic trade about the mine,
and the mines were near the larger towns or cities, the mines screened
the coal over bar screens. Shaking screens had not yet been introduced.
Bar gravity screens wore made of flat bars placed vertically from %-in. to
1-in. apart. Tn some mines Nut coal, Pea coal and Slack, which were the
resultant from such screening, were known as mixed screenings and sold
for as low as 50c per ton of 2.000 pounds. Where the resultant was fur
ther screened, the Nut coal could hardly be disposed of. Some mines,
having a hard coal, placed bars at 3-in. distance and over this was pro
duced what is known as egg coal, which sold for about 75c per ton. One
important railroad supplied all its pumping stations with Nut coal
loaded at a new mine and for which the railroad paid 45c per ton. Much
of the run-of-mine coal sold for as low as GOc to 75c per ton. One large
steel plant was supplied from a mine in the Springfield district, the coal
passing over %-in. bar screen and was sold at a contract price of 55c per
net ton. The coal that went through the screen was sold for 12i/>e per
net ton.

At this time there arose in the City of Chicago a nefarious practice
known as "rejected shipments."

You'll discover good merchandise advertised in this good publication.
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At that time very few operators could afford to support a selling office
in Chicago, which was the largest market for the district, and they had to
sell through agentsand pay a commission on each ton sold. Sometimes the
agents who sold the coal were honest and sometimes they were dishonest.
Sometimes the agent was a good salesman, sometimes he was a poor one.
Tf the agent did not have immediate delivery for the shipment it would
rest on the railroad sidetrack in Chicago and the railroad authorities
would charge $1.00 each day demurrage on delivery, and this soon ale up
any profits that, the operator might possibly make on the coal, and hence
the operator was desirous of getting rid of the coal, even though he
suffered a substantial loss on the shipment.

Then there were some unprincipled chaps in the coal selling business
who would learn of this predicament of the coal operator, and the one who
had refused shipment would telephone across town to another agent of
like character, advising him that this shipment had been refused, giving
him the car number, location of it, grade of coal and whence it
came. The second rascal would write, telegraph or telephone the operator
who had loaded the car and would offer him a price which was much less
than the agreed on price in the Chicago market, and the operator, not
having any agent to look after the matter in Chicago and not desiring to
make the trip there and back, besides being inexperienced in the ways of
the coal selling people, would be compelled to accept the second one's
offer. Tn this way much coal was stolen from the operators.

When the miners demanded payment every two weeks, this required
that the operator have sufficient capital on hand to meet the payroll as
soon as it. came due; otherwise it would not be necessary for him to blow
the mine whistle for the men would not work until they were paid. The
operator then demanded cash will) the coal order and these brokers, hav
ing no money and no financial standing, were forced out of business.
Quite a few of these selling agents really belong in Juliet but only a few
of them ever reached thai place. The larger companies were not bothered
with this trouble since they had selling agents and offices of their own in
Chicago.

In Tables No. 1 and No. 2 attached there will he noted an item en
titled Drilling and Blasting. This referred to the men who prepared and
fired all the shots, did what little timbering was necessary and laid all the
track in the rooms and entries. Hails measuring 3x4 were used in the
rooms, and 16-lb. steel rails were used on the entries. All of the coal was
loaded by men who did nothing else but load the coal. The price at this
time for loading was lie per car. A few more experienced men were
permitted to fire their own shots and to load their own coal for which they
were paid 13c per car. Black blasting powder, when sold to the miners,
was sold at $1.75 per keg. but in Ihe mines under immediate discussion
the company furnished the powder.

Working Hours

The work day was 10 hours but the larger mines had extensive work
ings and it. required considerable time to transport men from the shaft
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bottom to the working faces, and the average working day was nearer
eleven or twelve hours than ten. Except on Sunday, and in midsummer,
the mine employees never saw the sun, as they went to work before sun-up
and returned from' work after sun-down.

In the Springfield district, where at one time there were forty mines
operating within the corporate limits of that City, and where the coal
was intersected by clay seams carrying much sulphur and where all the
coal was blasted oil' the solid by means of black powder, conditions were
different than in other parts of the State. Tn justice to the matter it
should be said that this coal was of a bard nature and was adapted to
being blasted off the solid. Furthermore, the miners were experienced in
such Wasting, the second and third generation in some eases still working
in the same coal. Considering the class of labor and the manner of pre
paring the coal, very good lump coal was produced. The coal was weighed
in the ear and was paid for by the ton, and gross weight system of paying
for mining was well established, and on most tipples there was n check-
weighinan to see that the miners got correct weight.

Incidentally the so-called Littler Bill passed the Illinois State Legis
lature and became a Law. This permitted the Springfield operators to
protect their own markets within the City of Springfield. The writer
may err in this statement lint the subject is respectfully referred to
historians for further investigation; particularly is this pertinent at this
time when the study of cartels is looming up on the American horizon.

One large contract from an important coal consuming plant in Chi
cago was filled in 1896 from one mine in the Springfield district. The con
tract was for lump coal loaded on the railroad ear at a price of 55c per
ton of 2,000 pounds. This coal passed over bar screens, the bars of which
were %-incb apart, and the slack and other small coal was loaded into the
railroad cars for 12t/oC per ton. This slack went to the same plant as the
lump coal. At this time the mine price per ton was 32t/>c. Headings
were driven wide enough to avoid paying for yardage and the system of
mining was panel room and pillar. The "horseback" cost was a rather
large item.

Some of the machine mines and a few of the hand mines ran double
shift. Particularly was this true in the ease of the entrymen.

The entries in hand mines were driven to a width of 8-ft. or 9-ft. It
was the practice, almost universally followed, to shear the coal seam with
a hand pick near one rib and then to blast the face with two holes, one
along the opposite rib from that on which the cutting was made, the other
about 1-ft. from the cutting and parallel to the cutting. In some cases
the entrymen would run the hole next to the shearing or cutting a foot
or so on the solid and then when the entry had been loaded out he would
make his next cutting in that part of the seam where the hole on the
solid had been drilled.

In each entry there was an entryman who did all the cutting and a
so-called "haekman" who loaded all the coal. These entrymen worked
very hard and as they worked generally ahead of the air and inhaled a
good deal of the fine coal dust while they were cutting, their lungs soon
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became filled with coal dust and this lessened materially their working
power. It was a common saying that entry work would soon make an old
man out of a young man.

When the oil lamp was the only means of illumination, the worker car
ried a small pit lamp on his cap and this was filled with lard-oil. If the
entryinan came out to his box to refill his lamp and did not have his cut
ting completed he was in disgrace, as the lamp usually held enough oil to
give one hour's illumination.

TABLK NO. 1 covers a large machine mine in Central Illinois pro
ducing about 1200 tons of lump coal per day, and operating 16 double
shift hoard punching machines. 10-hour shifts.

TABLE NO. 2 is from the same mine.

TABLE NO. •') is from a block coal mine in the Indiana block coal
field) the coal being cut by electrical breast mining machines.

TABLE NO. 4 is a small hand mine producing from 200 to 300 tons
per day. located in Central Illinois, the coal being blasted oft' the solid.

TABLE No. 1

January. 1895

Top:
Amount—$1314.96 $0,062 per ton

Bottom:
Amount—$715.00 0337 per ton

Transportation (Including Trappers, Oilers, Pushers,
Mule Feeders, Roadmen & Timbermen) :

Amount—$1428.32 0675 per ton

Mining:
Amount—$2475.73 1168 per ton

Drilling & Blasting:
Amount—$1231.66 0581 per ton

Loading:
Amount—$2729.22 1288 per ton

$0.4669

Driving Only:
Amount—$1011.22 _ $0.09771 per ton

Boxes 20.994
Tons 21.176.95
Amount—$9898.89 4671 per ton
Average Weight Per Box _ 2017 lbs.
Kegs of powder used „ 179
Tons per keg 118.0
Square feet undercutting per ton of coal 5.80
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TABLE No. 2

February, 1895

Top:
Amount—$1355.37 $0.0573 per ton

Bottom:
Amount—$1015.86 0-4-46 per ton

Mining:
Amount—$2707.53 1190 per ton

Drilling & Blasting :
Amount—$1258.53 0552 per ton

Loading:
Amount—$3033.42 1331 per ton

Driving:
Amount—$1085.00 0426 per ton

$0.4568

Boxes ~ ~ 23.334
Tons _ 22,778.10
Amount—$10405.75 $0.4568 per ton
Average Weight per Box 1952 lbs.
Kegs of powder used 199
Tons per Keg 114.5
Square feet 135,377
Square feet per ton 5.9

TABLE No. 3

One day's cost at a block coal mine in Indiana in January 1897. There were
enough office and other costs to make a total day cost of $1.00 per net ton.

$17.50 Driving
22.50 Division Bosses
32.00 Machine Runners
28.00 Shovclers

5.25 Bottom
6.50 Top
3.00 Dynamo Man
4.25 Two Engineers
1.50 Watchman
3.00 Fireman
4.50 Three Car Pilcrs

4.00 Superintendent
3.00 Assistant Superintendent

$1.35.00

450 tons per day
$135.00

= .30 Labor Cost
450 .25 Loaders per ton

.55

.10 Royally

.65 Total Cost

Block Coal Men can't live at a $1.00 per ton.

Advertising in this volume makes it possible In print it. Patronise our Advertisers.



84 PROCEEDINGS OF T 77 E

TABLE No. 4

June, 1897

Mine Manager $75.00
Cager 190J1 hrs. @ 16c 30.48
Mixer 24714 hrs. (a) 16c 39.60

Tiinbermcn 208K- hrs. @ 20c 41.70
Laborer 19891 brs. @ 15c 29.77
Laborer 16991 hrs. (fi) 15c 25.42
Driver 207K- hrs. ® G'Ac 36.31
Driver 16991 hrs. @ 17Mc 29.66
Driver 33 hrs. @ 179lc 5.77
Oiler 182 hrs. ® 10c 18.20
Driver 177 hrs. (o) 16c 28.32
Driver 3291 hrs. @ 16c 5.20
Roaelstnan 791 hrs. ® 20c 1.50
Oiler 45 hrs. @ 10c 4.50
Driver 10491 hrs. @ 16c 16.72
Carpenter 10 hrs. ® 1291c 1.25
Tiniberman 10 hrs. ® 20c 2.00
Tiniberman 10 hrs. @ 20c 2.00
Driver 50 hrs. @ 16c 8.00

$401.40

Ydge. for June $169.48
70% of I.p. Coal
Bottom Time _ $401.40
Boxes Hoisted _ 3290
Average Wt. Per Box 1.3 tons
Tons Hoisted 4.277.00
Mining Cost $987.00

3290 Boxes of 1.3 tons Av. Wt. Boxes at 30c per box.
$987.00 Boxes

401.40 Bottom Time
169.48 Ydg.

$1557.88 -:- 4277 = 369i„c per ton
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Reprinted from The Journal of Geography, Vol. XLll, No. 9, December, 1943.

PRE-WAR TRUCK MOVEMENT OF COAL FROM
ILLINOIS MINES

LESLIE A. HOLMES
Illinois State Normal University. Normal, Illinois

In a booklet prepared by Ibe Northern Illinois Coal Trade Associa
tion titled, "History of Coal Production and Disposition. State of Illi
nois," it was shown that in 1000. Illinois bad a total coal production from
local mines (usually called truck mines by the layman) of over 1.000.000
tons. It is evident from this report that as far back as that time, coal
balding over Illinois roads was an important business.

Reasons for Low Coal Production

In those early days roads were bail and the distances that coal could
be hauled were limited, so local coal mine sales were strictly confined to a
small area around the mines. This for the most pari was the distance that
a team of horses pulling a dray or farm wagon cotdd cover to go to the
mine and back in one day. This distance, of course, depended primarily
upon road conditions.

A second factor which kept truck coal mine production low was the
fact that the general quality of the coal produced at that time was poor.
Many of the truck mines were just "holes in a hill" and produced coal
that had been more or less exposed to weathering elements, and as a re
sult had partially deteriorated. Operators of truck mines that were deep
enough to produce a coal of a higher quality neglected to candidly clean
their product so as to keep the delivered price low. and therefore truck
mine coal as it was then delivered was inferior to railroad moved coal.
Many persons at the present time think that these same conditions still
exist, however this is not usually true.

Two elements, then, caused truck coal mine production to be low and
remain low for many years: (1) the element of limited transportation;
and (2) the fact that people came to assume that coal moved from the
mine by wagon or truck was of poor quality.

With the increased use of trucks, these conditions changed very slowly.
Most of the roads were bad, the cost of operation and upkeep of the
trucks was extremely high, and in the winter when the most coal was
needed, trucks were of no more use than wagons since muddy and snow
covered roads prevented travel. Even with these conditions in mind,
J. W. Bristow wrote. "One fact overlooked by producers, retail dealers,
and rail carriers alike was that a new transportation era had
dawned. . . ."' Truck coal hauling remained limited until the private
motorist began to demand roads that were usable all year around. City
road improvements were followed by county main roads and then district

1 Some Facts About t.ocal Trade Coal Sales in Illinois. Unpublished Manuscript.
Illinois Coal Strippers Association. Chicago. (No date)
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roads until filially the
demand came from the
people for tbc state and
national government to
take over the work of
constructing all-weather
roads.

/ hi p r o v r in e ii I a f
Funds. Xo record is

available to show tbe

mileage of bard roads
built in Illinois before

1914. alt ho city mileage
must have been consider
able. In 1914 Illinois
bad 53 miles of paved
county roads. In 1917
tbe state was authorized
to borrow *GO.00O.()()() to
be used in building con
crete highways. From
that time on, road build
ing increased rapidly,
and each year between
1930 and 1940 lias seen
the construct ion of over 1,000 miles of bard roads in Illinois. The total
gross mileage in Illinois in 1940 was 23,361.2 (See map.)

By 1925 considerable road building progress bad been made, and all
cities of importance were connected by all-weather roads. Even as late
as this date tbe truck coal mines bad not been greatly benefited because
most of them were several miles from a bard road, and a few miles of
unimproved road made as effective a barrier to trucks as tbe lack of a
bridge over a river.

Until 1930 tbe road building program in Illinois was one of con
necting only the most important cities and of co-operating with tbe
National Government in its early attempts to build national bigbways.
These facts are shown on tbe map where it will be noted that in 1921
Illinois bad bard roads only around Chicago—from Chicago west on what
was then known as the Lincoln Highway (now U. S. 30), and from Chi
cago indirectly to St. Louis by way of LaSalle and Springfield and by
way of Danville and Effingham.

Along with the expansion of highways came the question of cost of
operation of the trucks. Bigger, faster, ami more dependable trucks were
developed thru the years at an operating cost that, kept steadily de
creasing. The adaptability of trucks to hauls of any tonnage and of any
length has finally made it possible to move Illinois coal to every impor-

2Personal communication, C. M. Hathaway, Engineer of Construction, Division
of Highways, Springfield, Illinois.

GROWTH OF ILLINOIS HIGHWAY
SYSTEM AND TONNAGE

OF LOCAL COAL SOLD YEARLY

CC»v\It
i

i

/

TONS

< 900001

iGCCQ ,-*\rf
'/

4»»«

/S.OOO

i
t -

!*>:»>.J

_flflBB a \XHHKX
,TA>Trt!W

SCCCj

•'
.-"

*-^- «1A6( r->
(OMOS

flflg
wo / J.' /J Mai» /r J5 7TFJ jj jj >♦ J) >J J7 M 39 *J

team

Our Advertisers arc selected leaders in their respective lines.



ILLINOIS MINING INSTITUTE 87

taut trade area within the state. After 1930 the Illinois road building
plan became one of connecting smaller cities and villages with all-weather
roads and of joining adjacent cement highways to eliminate unnecessary
driving.

Factors That Increased Coal Production

The rapid expansion of truck mine coal production from 1932 thru
1940 was dependent upon four factors:

1. By 1932 the hard roads of Illinois had connected all of the impor
tant cities. In some eases where the truck mine was only a short distance
from the highway the mine owners had built their own hard road to
encourage truckers to turn in for coal. At other places the owners creeled
a tipple on the highway and hauled coal from the mine to the tipple
where it was cleaned and offered for sale to passing truckers.

2. The last depression was another important factor in increasing
truck coal mine production. Many men were out. of steady work, whether
it was mining or work of some other type. These people started new
outcrop mines or worked in old adjacent mines, and depended upon
selling the coal they recovered to other local men who used their trucks
to haul it to the consumers.

Truck operators were glad to pick up this type of work. In many
cases it gave them a very substantial profit since the truckers solicited
orders and delivered the coal, giving two profits with one effort. Likewise,
coal delivered in this manner was obtained by the consumers at a lower
price than they had paid previously, for transportation and handling
charges were at a minimum. Repeat sales were assured since price was
an important factor to the majority of families.

During normal times farmers with trucks hauled coal during their
slack-work season, and thus made use of a machine that would otherwise
have been idle. At the same time they helped the coal miners sell their
product at a price rate profitable to them. Many of the mines were
operated only during the colder months when the farmers were less
busy, and both trucks and labor were available.

A large increase in the number of miners employed in truck coal
mines came between 1930 and 1933. as a result of which the production
of truck mines increased rapidly. Within this three-year period 3,000
additional miners were employed in mines of this type. (See Table 1.)

Table 1
men working ix tuuck mixes ix illinois*

Year Number
1929 .1.875
1930 4.796
1931 6,526
1932 7.476
1933 7,804
1934 8,556
1935 8,604
1936 9J31

* Coal Reports of Illinois, 1929-1936.
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3. As the use of trucks increased for long hauls, the necessity of
having a paying load in both directions became; apparent. One of the
leading factors that has kept Chicago largely out of the truck coal
market was that the commercial trucks going to Chicago were already
tilled since much more truck tonnage is moved to .that city than from it.
Carrying a load in both directions works out perfectly, however, in many
cases. One of the sources of income for the Three Counties Coal Corpora
tion, Augusta, is from Iowa truckers that return home from Chicago and
Peoria with a load of coal obtained at this mine. Tn some eases the coal

is carried as much as 300 miles.3

4. Another important factor, hut one that is impossible to estimate
as far as tonnage is concerned, is that the public, looking for cheaper coal
during the depression, was more willing to listen to the local truck coal
mine dealer when he explained that the coal from the better truck mines
was of as good a quality as that obtained from the shipping mines (mines
shipping part or all of their output by railroad).

The preceding four factors have accounted for a truck coal increase
of 3,000,000 tons from 1931 thru 1940. In 1940, 10.1 per cent of the
Illinois production was from truck mines. Most of the increased produc
tion was sold to the larger cities in Illinois (excluding Chicago) and to
cities adjacent to Illinois, chiefly to the west.

Results of Increased Truck Coal Movement

Minimum prices for coal moved by trucks were put into effect in 1940
by the Bituminous Coal Division. In general this price is .90 cents per
ton more at the mine than for railroad moved coal from the same mine
or area. This added cost to truck-hauled coal has tended to lessen the
price difference in the truck and rail-hauled fuel and to partially retard
truck coal movements. The St. Louis smoke ordinance which eliminated
most of the Illinois coal formerly sold there has been an important factor
in reducing the amount of coal trucked to that city, and so has adversely
affected the total production from adjacent truck coal mines. However,
with better coal preparation, an increase in the sale of Illinois coal in
St. Louis resulted, but it is still less than before the smoke ordinance
was made effective.

At first the coal dealers and railroad companies ignored truck coal
mine production and sales, but when it began to increase rapidly follow
ing 1931, retail coal dealers not using truck coal began to lose business
because of the lower cost of truck-moved coal. These eoal dealers started
to exert their influence to force the eoal companies that moved their
product by rail to agree to discontinue the sale of eoal to local truck
markets. On the other hand, the mine operators that used the railroads
were interested in preserving the local markets and have in many eases
even installed better equipment to rapidly handle the local truck trade.
The Little John Mine in Knox County, a shipping mine, sends some of
its coal to Galesburg 19 miles away where it is hoisted into bins con-

3Personal communication, \V. C. Swallow, Jr., Manager Three Counties Coal Cor
poration, Augusta, Illinois.
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structed especially to serve the trucks operating on the adjacent thru
highways.

Coal trucking has been handled in many ways so the following head
ings represent only a few basic methods.

1. Farmers use their trucks as mentioned previously.

2. Commercial trackers who use equipment that will hold coal, unload
their original load in the large cities and take back five or ten tons of
coal from some mine located on the highway. A stock truck driver deliv
ering stock at Peoria may stop at a truck mine on his way back and
pick up coal, which is loaded onto the truck by chute, and delivered
to the consumer thai day. The reverse plan is-worked in the winter when
a trucker from southern Illinois takes a load of coal to Blomnington
and returns with a load of com. This method has also been mentioned
previously.

3. Truck operators bring mine equipment, sueb as timbers and
machinery to the mine and take a load of coal back borne. This coal
is usually ordered by a consumer before the trucker leaves his own
community.

4. Individuals may buy coal at the mine and make their own arrange
ments to have it delivered.

5. Retail coal companies send their trucks to local truck mines for
coal during a time when the trucks would otherwise be idle.

6. If their own trucks are not available, retail coal dealers may sign
a contract with trucking companies to haul coal.

7. An owner of a truck may decide to be a coal dealer and use bis
truck to haul coal from mines at which he has been able to make an
exceptionally favorable deal.

8. A mine operator may sell coal at a delivered price and contract
with certain companies to move all coal sold in that manner. The W. (I.
.Sutton mine at Minonk, uses this plan to dispose of its locally sold coal.
This arrangement does not exclude other coal truckers from buying coal
at the mine.

9. In some areas automobile trailers move coal. These trailers have
a capacity upwards of several tons. By using this plan a whole neighbor
hood may be able to obtain coal at mine prices.

With the winning of the war. and the resumption of the Illinois road
building program, one may expect an increasing number of truck mines
to improve the quality of their coal by cleaning and sizing their product.
This in turn will lead to more trucks being used to haul the more
valuable coal. Likewise with the increased capacity of each truck and
the decreased cost of operation, Tllinus coal will reach consumers by way
of highways at a distance far in excess of that now covered. We are now
just around the corner from a period when enormous tonnages of coal
will be moved by truck to the consumer.
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The Gronddaddy of coal strippers.
Model of 1885, 40 yards per hour.

HISTORY AND DEVELOPMENT OF STRIP MINING

IN ILLINOIS

By J. A. BOTTOM LEY
Sahara foal Co., Harrisburg, II

In 1943 shipping and local coal stripmines in the State of Illinois
produced about seventeen million ions or 23% of the entire output of
all Illinois mines. The industry has grown to such proportions in about
thirty years. The greatest increase in tonnage has been made in tbe past
ten years.

Actually, coal stripping began in the Danville area in 1866. This
first stripping was primitive hand work—a man shoveling a little coal
from an exposed outcrop into a wagon. This was followed by the use of
the horse and a slip scraper and later the wheel scraper.

The first stripping operation was opened up on Grape Creek by
Kirklnnd. Blankcry and Craves. This was followed after a few years of
slow expansion by Michael Kelley in 187") in Hungry Hollow. lie became
the principal operator during tbe next ten years with both strip pits; and
underground operations. Strip pits during this time were operated
during the summer months to remove the overburden and the coal was

Play ball with the Advertisers who play ball with us.
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mined during the winter. Frozen ground could not be removed with the
team and scraper method.

The first steam power equipment used in stripping was brought into
the Missionfield of Danville in 1S85. A contract for uncovering coal was
given to Wright and Wallace of LaFayctte. Indiana, by the Consolidated
Coal Company. As the firm of Wright and Wallace were engaged in
drainage and dredge work, they decided on a dredge to strip the over
burden. A dredge, minus the hull, was purchased from the Marion Steam
Shovel Company of Marion. Ohio. This machine was erected on a wood
frame, supported by wheels, thus convei-ting it into a dry land dredge.
A single-cylinder, vertical steam engine furnished power to hoist the
%-yard dipper and swing the boom.

Pour hundred yards of overburden moved in one day was a great
record. At this time mine labor worked ten hours a day for $1.50.

There was no means of propelling this machine other than a block
and tackle. All the wheels were fastened rigidly to the frame so moving
on curves was an extremely slow process. Because the machine could only
dig forward a circular path of operation was chosen by Wright, and
Wallace. The whole plan of operation resembled a flat coil spring, each
cut. decreased the diameter of the island of unstripped coal around which
III.' machine worked. At one point in each revolution of the field the
shovel left, as best it could, a gap in the waste banks for the haulage way.
When fhe curves became sharper .jacks were used to skid the land dredge
around.

The widest cut. the shovel was able to make in this overburden was
•JO feet. Limited dumping range prevented placing the waste banks far
enough away to keep the dirt from covering up the face of the coal.
The coal was loaded by hand by the miners.

The slowness of this shovel, the narrowness of the cut, and the
annual flooding of the field by the neighboring river, induced the strip
ping contractors to place a second shovel in operation in order to meet
their contract. Its design was the same but with a general enlargement.
The new machine used a D/4-.vard dipper and later a third machine was
installed, using a I'/o-yard dipper. The l'/o-yard machine had a (id'
boom and two vertical steam engines.

This operation enjoyed fair success until 1SS8 when the coal miners
went out on strike. This shut down the coal loading but did not affect
the stripping. In order to prevent the covering up of coal which had
been uncovered on the preceding round, the coal company was forced to
buy the dredges and the contract from the stripping contractor.

After the strike work-was resumed. The new owners operated the
three machines for ahout two years, but as hard work had worn out the
machines, all three were abandoned.

Butler Brothers were using draglines in a process for burning ballast
for railroads and as the machines had been quite successful, they were
investigated by the coal company. The inquiry ended with Butler Broth
ers accepting a contract, to finish the work started in the Missionficld.

You'll discover good merchandise advertised in this good publication.
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The year 1890 marked a new era in the stripping industry. Butler
Brothers started work in the Missionfield with three draglines of %-, %-
and 1-yard capacity.

These drag or scraper buckets were simply steel boxes with an open
end which had teeth on the bottom edge. A cable traveling through a
sheave wheel at the top of the drag, was an adjustable trolley, which not
only raised or lowered the hueket, but also provided a guide for its travel.
Ropes fastened to each end governed the forward and reverse motions.
A fourth cable was a means to trip a latch which let the drag swing,
open and down, to dump its load. These various cables were strung
through a horizontal boom, some 80 feet long.

Two upright boilers supplied power for a two-cylinder engine geared
to three drums, (tearing from tlie engine to the truck axles gave the
machine self-propulsion in either direction.

Instead of being down in the pit this machine worked on top of the
bank from one edge. The horizontal boom extended over the cut. "When
tlie engineer wished to dig he either let the bucket run out half the
length of the boom, on the incline formed by hoisting the trolley rope high
in the air, or he pulled it out by means of the reversing cable. Releasing
the trolley, he then dropped the bucket into the pit.

The bucket was dragged up the side of the bank until full of material.
Picking up the load witli the trolley, and letting it travel to the end of
the boom, the engineer tripped the latch. The accuracy and speed attained
by an experienced engineer was truly remarkable. Three complete oper
ations a minute was not unusual.

As the boom did not swing the whole machine had to be moved fre
quently to keep the "scraper" supplied with digging material. This
required much track- laying of an expensive nature, because the soft
ground let the machine sink down unless ties were laid as closely together
as possible.

The dragline excavators were placed in operation in what is known
as the upper Missionfield. They were quite successful at. first but the
unlocked for appearance of hard, blue shale above the coal, and a bad
flood forced the Butler Brothers to move to the lower Missionfield area.
The overburden was low and for a time they enjoyed good work. It ivas
in this area that the first machine mining of strip coal was started. One
of fhe draglines stripped the overburden while tlie other loaded the coal
into mine ears. Previous fo that the loading was all done by hand.

Hard shale and soapstone were encountered in this field also which
necessitated blasting. As a result the operation became unprofitable, so
it. was abandoned.

The fair success the Butler Brothers had with their dragline ex
cavators prompted them in 1900 to erect a monster machine costing
$80,000. This machine started out with a 135' horizontal boom supported
by a CO' gantry frame. Three buckets were to be used, each designed
for handling one of three materials—dirt, rock and coal, the capacity
of each to be about two cubic yards.
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The weight of the machine caused considerable trouble and expense
in providing adequate support on the highwall. Also the rock bucket was
a failure and blasting of the overburden was necessary. After two years
of a hard struggle, the entire operation was abandoned and Butler
Brothers left the field.

The dragline was leased by several parties during the next five years
but all were doomed to failure.

In 1903 a Mr. Donovan and associates purchased a Schenable drag
line which was similar to the Butler Brothers' machine except that, it was
on a revolving platform and could swing in a complete circle. This
machine was operated for about fourteen months but finally was
abandoned.

In 1904 an excavation contractor, Mr. George W. Prutsman took a
contract for stripping for the Consumers Company of Danville. The
machine he used was a combination shovel and conveyor invented and
designed by Mr. George E. Turner. The machine was built by the
Bellefontaine Foundry and Machine Company, of Bellefontaine, Ohio.

This machine consisted of a shovel with a short boom which dumped
the spoil into a hopper feeding a 105' conveyor.

Work began in 1904 and after two years Mr. Prutsman had made no
gain from his contract so he stopped work. After two more attempts by
other parties within the next few years to use the machine profitably it
was abandoned. The machine was abandoned as a theatrical success but
a practical failure.

Along about this time Mr. Morton E. Pugh was attempting to develop
a combination shovel mnd conveyor. He spent a fortune and a lifetime
with different arrangements of the shovel and the conveyor.

In the spring of 1911 a big shovel built by Marion Steam Shovel Com
pany began work in the Missionfield. This shovel incorporated the ideas
and dimensions of Mr. Grant Holmes and Mr. W. G. Hartshorn of Dan
ville. The shovel was Model No. 250 with a 3i/2-yard dipper, 40-foot stick
and 65-foot boom. It weighed 150 tons and was the largest in the world.
The machine was kept level with hydraulic Compensating trucks which
corrected one of the greatest faults of previous machines—the twisting
and breaking of the frame. This machine saw years of service under
conditions that, had ruined its predecessors.

The Bueyrus Steam Shovel Company of South Milwaukee, also built
its first big unit within the next year. When this machine was at work,
jacks near the end of the axle kept the base level.

Thus, the heavy stripping shovel made its .entry into the eoal stripping
industry. Through the perseverance of those early in the industry the
modern giants of today became a reality.

Considerable space lias been given to the early history of the Danville
field because it was there that the real pioneer work was done. Most of
the stripping operations were doomed to failure but the optimism of men
like W. G. Hartshorn. Grant Holmes and others would not be-denied so
that failures gradually turned to successes as the years passed by.

Buyer meets Seller in the back of this book.
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The year 1913 saw the start of strip mining in Southern Illinois with
a Marion No. 250 at the New Enterprise Coal Company. This mine was
operated by A. B. McLaren and Dr. F. C. llonnold.

That year and at that, mine marked the first loading of railroad ears
in the strip pit.

The year 1915 saw the first electrically operated shovel although the
first on reeord in Illinois was not until 1921 at the Black Servant, mine
at Elkville.

The machines at the Black Servant mine were Marion No. 300 and
were equipped with motor generator sets to take alternating current from
the utility lines and deliver direct current to the hoist, swing and crowd
motors. Ward-Leonard control was used which means that the operator
has only exciting current to handle. Thus, upkeep of control devices was
low in cost. This system is still used on all big stripping shovels.

Beginning in 1920, crawling tractors had begun to replace the railroad
type wheels giving greater mobility and ease of handling. By 1924 some
work was being done on the development of a caterpillar tractor for
strip mine work.

The problems of blasting were becoming serious so in 1927 the first
liquid oxygen plant at a strip mine was installed. This was installed at
the Blaek .Servant mine.

Tonnage records were continually being broken. Where in the earlier
days 120,000 to 150,000 cu. yds. were handled per month, in the early
twenties that figure had grown to 350,000 and between 1925 and 1930
yardage had increased to 500,000.

In 1928 saw the installation of two 10-yard draglines, two 12-yard
shovels and one 15-yard shovel at the United Electric Coal Company's
mine near DuQuoin. Also equipment of similar size was installed in the
northern part of the state at. about the same time.

Also in 1928 high voltage was delivered to the pit by cables stretched
along the highwall. The cables were in 1000 ft. lengths. Portable sleds
carrying fuse boxes served to join the cables and connect laterals to
the pit.

About 1930 the Bucyrus-Erie Company introduced their Model 750-B
12-yard stripping shovel. This machine was equipped with blowers for
cooling the motors.

In 1935 truck haulage from the pit to the preparation plant was
introduced by A. B. McLaren of the Pyramid Coal Corporation. These
trucks used 181/," x 24" tires. A portable electric coal drill mounted on
rubber tires was also introduced at this mine.

Year 193G saw the erection of a 30-yard Bucyrus-Erie Model 950-B
at the Bankston Creek Collieries Company's No. 6mine, near Ilarrisburg.
This shovel had automatic leveling jacks and hydraulic steering. Tire
dipper stick was tubular and the boom was arc welded. Each of the
caterpillars was independently motor driven.

While most of the foregoing has dealt with the stripping shovel, the
dragline, too. has kept pace with the times. In 1940 two 25-cu'.-yd.
walking machines were installed in Northern Illinois. These machines
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are the largest of the type in the world and are capable of digging 100
ft. deep. At the present, time they are moving 75 ft. of overburden.

Drilling of overburden where rock is present is being done with
vertical and horizontal rotary drills and churn drills. The churn drill
has been in operation for years at most mines while the vertical rotary
drill operating from the highwall has been a more recent development.
The horizontal rotary machine operates in the pit and where there is
shale or slate present in which to drill, has been very satisfactory. Recent
developments in drill bits has given the vertical rotary a wider range of
materials which it is able to drill.

In the past nine years truck haulage has gradually replaced rail
haulage as a means of transporting coal from the pit to the tipple. A
combination of truck and rail with a transfer point near the pit and the
long haul by rail has been developed at several mines. Through the past
nine years the size of truck and trailer units have increased until 30-ton
trailers are becoming common. Some 50-ton units have been installed
witb prospects of even larger units possible.

At the present time there are a number of 30-cu.-yd. stripping shovels
in operation. Just what can be expected in the way of larger equipment
rests probably with the matter of economies. As long as an operation can
be made profitable then larger equipment will no doubt be available.

THE HISTORY OF LARGE STRIPPING MACHINES

The end of the nineteenth century saw the ever-increasing use of
steam shovels in railroad construction work, rock quarrying and mining.
As improvements were made in those early models they were applied
more generally and new fields were constantly opened up. It was natural
that the replacement of hand labor, supplemented by the horse drawn
slip scraper, in other excavating fields, should also interest those engaged
in stripping coal, so prior to 1908 the railroad type shovel fitted out with
a long boom and a long dipper handle was also used there. Because only
the boom with its handle and dipper could swing and not to exceed about
180 degrees, the need for sometliing better was quite apparent.

Strip coal mining was conducted at that time in the area around
Pittsburg. Kans., around Danville. 111., in the Broken Arrow District of
Oklahoma, and to some extent in the vicinity of Lilly. Ky.

From everywhere came the call to the manufacturers for a more
suitable shovel, one which would handle big yardage and be able to
spoil it in deep overburden.

About 1909 that call received the first answer. The Browning full-
revolving shovel which was put to work then by Geo. Rowland stripping
eoal near Patricksbnrg. Ind., was far removed from the highly developed
modern stripping shovel, but it blazed away by having the same principal
elements. Detail information on this machine is lacking but those
identified with the early history of eoal stripping in III. and Ind. will
have some knowledge of that machine.

Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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In 1910 the first Vulcan full-revolving stripping shovel appeared and
was put to work in Kans. That machine had a 55'-boom, a 40'-dipper
handle, and a 2i/2-.vd. dipper. It could dump the dipper at. a height of 31'
and at a distance of 60' from the center of rotation of the shovel. The
working weight was about 160 tons.

But the call from the field continued. Within the year the unending
demand for greater reach, greater dumping height, and larger dipper
size had a further answer.

In 1911, a 65'-boom, Marion 3V£-yd. full-revolving shovel, was put
to work in the Danville area for the Mission Mining Co., in which W. G.
Hartshorn of Danville, and later It. H. Sherwood were interested. This
was the first full-revolving stripping shovel in that district.

By 1912 various operators had installed such shovels, and among these
was C. H. Markham of Kansas, and the Warren Engineering Co. of Clay
City, Ind. The latter machine was installed in the spring of 1912. with
Win. IT. Stewart in charge.

These early pioneers were untiring in their efforts to promote the
development ofstripping sliovels and the lowering of stripping costs with
improved machines is to their permanent credit.

These early models of stripping shovels were all steam driven. They
had a 4-wheel truck under each corner of the under frame and these
rolled on two pairs of rails based apart equal to the width of the frame.
The shovel rotated on a turntable and could dig or dump anywhere in
the ful sweep of 360°. The machinery was driven through a friction
clutch and a band brake was used for lowering the dipper. Tracksections-
had to be shifted from behind the shovel to extend the rails in front,
for the moveup and considerable hand labor was required in preparing
the trackway, supplying fuel to the shovel, tending water lines, and
other sundry jobs around the pit.

As early as this a departure was made on some sliovels from the up to
then standard handle construction by applying the idea developed on
small revolving shovels of splitting the dipper handle into two widely
separated sticks passing to the sides of the boom instead of through it.
Besides contributing to the strength of the dipper handle because the
sticks were approximately in line with the sides of the dipper, the outside
dipper handle permitted a single box section boom to be built to do the
work ofcarrying the shipper shaft machinery and the boom point sheaves
without having to resist sidewise prying action of the handle.

With these shovels in use large scale strip mining operations flour
ished. Large, powerful and sturdy as these sliovels were, their use only
increased the demand for further development affecting every part of
the machine.

In 1914 a stripping shovel weighing 336 tons in working condition
appeared in the field. It had an 80'-boom, a oS'-handle, and a 6-cu -yd
dipper. To meet the demand for greater rope life and to increase the
efficiency of the shovel this machine had a single whip hoist.

About 1915 electric power was applied to stripping shovels Prior to
that, time electric drive had been used on other sizes and types of ex-
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cayators but. the electrical equipment manufacturers, as well as the shovel
builders, had a lot to learn. These first electric shovels, whether they
used alternating currentor direct current motors, had rheostatic control.
Strangely enough, the change from steam power with coal available right
under the shovel for fuel to electric power, was made because electric
drives were becoming more common and the use of electric motors pointed
the way for eliminating troubles due to bad boiler feed water and frozen
pipe lines. The change to electric power brought with it new problems in
the maintenance of the equipment which included many individual pieces
of apparatus when necessary at. that stage of the mart in order to give
the electric shovel a working cycle which would resemble as closelv as
possible that of the steam machine.

Naturally the cry from the field was for simplification and lower
maintenance cost.

About 1920 a big step forward was taken when Ward-Leonard control
was applied. Smoother operation resulted and if was possible to eliminate
the hoisting clutch and the lowering brake. The work of the runner was
considerably simplified because be could now control the dipper through
its entire operating cycle by the movement of a single switch handle.
The dipper could be hoisted, stopped, and lowered without disengaging
if from the hoisting motor.

As early as 1918. caterpillar mountings had been used under large
excavating machines in otber lines of work so it was natural that such
mountings should be applied to stripping shovels to do away with the
hand labor and expense of maintaining trackways for wheel mounted
shovels. Caterpillar mountings under stripping shovels appeared in 1925
and in order to take full advantage of that improved mounting, provision
bad to be made in the underframe of the shovel to take care of the unequal
distribution of the weight of the shovel on the four corners of the under-
frame because less attention was given to the preparation of a roadway
for a caterpillar mounted shovel.

This called for an increase in the depth of the underframe and im
proved design to make it stronger and more rigid. Furthermore, the
shovel was supported on the caterpillar unit by providing a three-point
support while propelling. This was done on some shovels by using an
ecpializing beam and on others by using hydraulic jacks.

Around 1927 and 192S there was more than ordinary activity in strip
ping shovels. Improved machines of heavier construction were going into
production and among these was one with a 120' boom, 83' handle, and
20-cu.-yd. dipper, which was installed in an Illinois operation. This
machine had a working weight of 1,750 tons. However, several years
were yet to elapse before sbovels with that size of dipper and larger ones
came into general use.

In 1930 the demand for getting everything possible out of these large
shovels resulted in the building of a 16-yd. shovel with the balanced boist.
Tim object of tbis device was to avoid wastage of mechanical power
available on tbese large machines due to the movement of tbe heavy mass
of the dipperand handle. An elevator type of weight working in a tower
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at the rear end of the revolving frame stores up energy when the dipper
lowers into the pit and adds its weight to the pull of the motor when the
dipper is passing through the bank. It is equivalent in power to using
larger electrical equipment so the work performed by its use is done by
smaller motors with less flywheel effect. Power saving is accomplished,
the flashover hazard is reduced, because current peaks are less when
stopping, and greater safety is assured because even if power and brakes
fail, the dipper and the load would lower slowly without causing damage.

The dipper handle experienced a lot of development in order to
perform with minimum maintenance its function of holding the dipper
in the hank and acting with the hoisting pull to give the shovel digging
force. The knocks and twists which wrecked many a handle received lots
of attention. The earlier design using a compact dipper stick passing
between the boom members or using the outside type of handle and work
ing with a dipper suspended at the center of the bail were common
practice. Various solutions for minimizing or eliminating the destructive
forces acting on the handle were put into service. In 1932 a manufacturer
provided a swiveling connection at the point where the dipper connects
to the handle and this offered possibilities. Prior to that time, another
manufacturer applied the hoisting pull in line with the sides of the
dipper to discourage the twisting motion near its source.

The dipper size was never large enough so that, more yardage could
he handled in a given time with resulting lowering of stripping cost
per ton of coal. In 1933 when alloy steel plate became available the
demand for larger dipper even on shovels already in the field could he
answered. It was found practical to increase the size of the dipper on
a stripping shovel 30% to 50% by building these dippers of lighter
weight, so that, with their greater load of material they could be substi
tuted for the former heavy dipper without overloading the shovel.

1985 marked the appearance in the field of shovels with dippers 30
yds. and larger. These machines had a working weight of about 1,550
tons and carried booms over 100' long. They can dump at a height of
about 75 ft. and at. a distance of about 115 ft, from the center of rotation.
A notable departure from the usual front end design was found on some
of these machines. They used a rigid lower boom section braced to the
A-frame ami carrying the saddle block at the point where the lighter
boom point section is connected to it. The dipper handle problem was
met on these machines by using a tubular dipper handle which slipped
freely through a circular saddle block, thus permitting the dipper handle
to swivel without resistance. This lighter front end construction taken
with the lighter welded dipper opens up possibilities of still larger end
combinations.

In 1940 another departure from conventional front end design
appeared in the knee action shovel where the dipper handle consists of
two members hinged together, one of which is driven by the crowd
machinery while the other has a swivel connection to it at the point
where a radius arm from the foot of the boom is attached.

Our Advertisers arc selected leaders in their respective lines.
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For many years draglines of the walking type had been used for levee
work and on jobs especially involving moving soft material. These
machines, mounted on a circular base, or tub, and propelling by means of
various devices all employing walking shoes, or pontoons, possessed
several distinct advantages for coal stripping over caterpillar-mounted
machines, such as lower bearing pressures, maneuverability, ability to
work on the highwall with less possibility of being earth-bound than with
a Stripping machine working on the coal, and lower first cost for
equivalent range and bucket size. However, the past history of unsuc
cessful use of draglines in stripping in many instances and the wide
spread belief that employing draglines led to excessive shooting costs for
proper preparation of the material had militated against their use on a
larger scale.

In the fall of 1936 a Ward-Leonard electric walking dragline was put
in service near Clay City, Indiana, and since that time has handled all
the stripping on the property with outstanding success. This machine
has a 166' boom and carries a 13-cu.-yd. bucket.

In 1940 a Ward-Leonard electric walking dragline having a 216' boom
and 13-cu.-yd. bucket was placed in operation near Linton, Indiana, to
work on the highwall in conjunction with the stripping shovel in the pit.
This machine removed the upper portion of the overburden in areas where
the coal lay too deep to be removed by the shovel alone. In shallower
burden the dragline was available for box-cutting, drainage work, or
stripping by itself. In early 1941 an identical machine was installed
near Victoria, 111., to be used in much the same way.

Since these machines established a successful record, a definite trend
toward progressively larger walking draglines has been evident in coal
stripping, until at present several units with ISO' to 185' booms and
25-cu.-yd. bucketsare in operation in Illinois and elsewhere. These larger
machines employ independently-operated motors on both hoist and drag,
bringing them in line with established practice in Ward-Leonard electric
shovels. The latest such dragline produced in 1944 uses twin hoist and
twin drag ropes, a decided innovation in dragline construction.

Another type of tandem operation using caterpillar-mounted drag
lines working on the coal in the strip pit and removing the upper portion
of the overburden ahead of the stripping shovel has made its appearance
in the Middle West during the past ten years. Although this type of
dragline operation is not especially adapted to obtaining lowest cosfs
per yard, it has been rather wideiy-used because of the feasibility of
converting caterpillar-mounted stripping shovels already on hand to
draglines, so keeping the initial investment down and at the same time
making it possible to handle deeper overburden than could be taken by
the shovels alone.

In addition to these examples of use of the larger draglines, many of
the smaller sizes have been installed in various coal stripping operations
throughout the country, resulting in increasing emphasis on this type of
machine for such work. Briefly, the past ten years have witnessed a
transition in the minds of coal operators from the conviction that the
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dragline was something to he avoided wherever possible in actual strip
ping to the viewpoint, that it should he given very serious consideration
in equipping the majority of strip eoal properties.

This brings us to the present day. The most recent development has
heen in the electrical equipment with the coining of rotating control
which has reduced the amount of electrical gadgets which require main
tenance, while at the same time producing smoother operation of all
motions of the shovel.

Other parts of these machines might have heen touched upon, as for
instance, the improvement of the swing machinery from the steam engine
driven spur and hevel gear type with hand Lubricated gears and hearings
to the present totally enclosed self-luhrieating vertical motor driven swing
unit. Even the cab of these shovels has been much improved with its all-
steel construction, more effectively located operating compartment and
with ventilation as compared with the wooden cab of former days. Time
does not permit of enumerating all the improvements. The years to eome
will, no doubt, record equal and perhaps greater progress.

Our Advertisers make it possible to publish this volume —give them a "break."
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Black Locust planting, I years old, along roadside adjoin
ing stripped property oj Little John Coal Co., Victoria,

Illinois.

Typical Black Locust plantation, 3 years old. property oj
United Electric Coal Co., near Cuba, Illinois.

Black Locust planting, 3 years old, along highway on
properly oj Little John Coal Co., near Victoria, Illinois.
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LAND RECLAMATION ACCOMPLISHMENTS OF

ILLINOIS STRIP MINING COMPANIES

By JAMES W. BRISTOW
Secretary-Treasurer, Illinois Coal Strippers Association

As the coal stripping industry expanded from the Danville District
into Southern Illinois, and later to northwestern and northern sections
of the state, it became increasingly evident that the operators would be
compelled, either through self-imposed regulation or legislative enact
ments, to adopt rehabilitation measures designed to restore lands turned
over by their strip shovels to some form of productivity.

The appearance of large machines handling twelve, twenty, and
sometimes forty tons of material at one bile, and the scarred landscapes
marking their passage: misconceptions of the ultimate economic depth
at which such machines could be operated; and exaggerated estimates
of the total area and quality of "farm land" to be mined by stripping,
all combined to throw more unmerited glamour, and at the same time
more unmerited disfavor upon the coal stripping industry than all other
natural resources industries in the state combined.

Basing their primary objections upon the preconceived notion that
all land values are destroyed by coal stripping, farming interests, fol
lowed by taxing authorities, conservationists, esthetes, service clubs, and
still later by labor groups, advocated the leveling of spoil piles to con
form with original land surfaces, as an alternative to outright prohibition
of this method of coal production.

Meanwhile, strip operators were quietly conducting experiments of
many kinds, designed to develop the most economic methods, not only of
meeting these objections, but of profitably employing their waste lands.

Typical Appearance of Mined Areas
In Illinois where shallow coal measures underlie substantially level

land, or low hilly terrain which permits mining over relatively large
tracts in one operation, spoil ridges assume a more or less typical pattern.
Spoil from the opening box cut is deposited on the natural surface along
side the excavation in piles which sometimes reach a height of ()0 feet
above the original ground elevation. After the exposed coal is removed,
the spoil from the next run of the strip shovel is piled in the previously
excavated cut. As the operation proceeds with succeeding cuts back and
forth across the coal deposit, the land is left in a series of low ridges
with peaks some ten to fifteen feel higher than the original surface.
Such peaks average about 55 feet apart and the intervening valleys range
from IS to 20 feet, sometimes 25 feel in depth. The open cut in which
the mining operation is conducted ranges in average depth from 30 to
(id feet, with a bottom width of approximately SO feet and a width at
original ground level of 150 to 1S5 feet.

You'll discover good merchandise advertised in this good publication.
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When a coal bed is worked out, the final run of the excavating
machines is usually of this dimension, and ranges in length from one-half
mile to 21/; miles. The typical cross-section of a stripped area therefore,
consists of a high spoil ridge about 60 feet high along the opening side
of the pit: a series of lower ridges some 15 feet in height above the former
natural surface, and a large open cut marking the final run of the
excavating machines. The large spoil pile from the opening box cut is
sometimes one-half to cue mile or more distant from the final cut.

Cost of Leveling

The term "leveling" as applied to such areas has been subjected to
several different interpretations. Tn some circles, it is construed to mean
merely "knocking off the tops" of the piles. In others, of "substantially"
leveling the low spoil piles lying between the box cut pile and the final
cut; and in still others of leveling all piles to the approximate original
contour of the land mined and in addition filling the final cut. Many
studies designed to develop the probable cost of approximately restoring
original land surfaces, have been made. As every operation presents an
individual problem, the estimates have differed in wide degree, but all
have shown conclusively that the practice would be economically un
sound, not only from the angle of cost but of the probable value and
future use of the leveled areas.

From studies based on exacting surveys, and in some cases costs
developed by actually leveling tracts running up to 20 acres in extent,
theaverage cost of leveling only the intermediate spoil piles lyingbetween
the box cut spoil and the final cut, would average approximately $300
per acre. Similar estimates for complete leveling of all ridges, including
box cut spoil piles and filling final cuts range from $1100 to $6544 and
average $2670 per acre.

Leveling Spoils Not Economically Sound

The economic folly of imposing such terrific additional costs upon
an industry which in the course of its operations, produces approximately
$4100 of local income from every acre mined, is indicated by tbe fact
that the average assessed valuation of all improved farm land in the
counties of Illinois where strip mines operate is only $33.80 per acre.
Assuming an assessment basis of 50% of actual value," the cost of restor
ing natural surface would therefore amount to 39 times the original value
of the land mined.

The results of actual leveling have shown that agricultural values
cannot be restored by re-arranging spoiled material to approximately
the original contour of the land mined. The process does not remove the
fragmented cap rock, shales and loose rock, which most effectively pre
vent plowing, and the impacted surfaces are neither suitable for planting
trees or grasses. In fact, many areas leveled under tbe assumption that
tillage values would be restored are now sterile and unproductive, because
rainfall action has washed all top soil off, leaving on the surface onlv
the shales and cap rock unavoidably turned up in the leveling process.

Value is apparent in the merchandise of our worthy Advertisers.
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Slock range and lake on property of Byron Somers near
Canton, Illinois.

Short leaf pine, 3 years after planting, on property of
Truax-Traer Coal Co., near Illkville, Illinois.

Recreation area—property of Truax-Traer Coal Co., near
Elkville, Illinois.
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Effect of Strip Mining on Agricultural Acreage
The ultimate effect of strip mining on the agricultural acreage of

Illinois and the underlying tax structure is insignificant. The aggregate
acreage owned or controlled for mining by all of the companies operating
in the state, is approximately 95,350 acres scattered throughout 17 coun
ties traversed by coal outcrop lines. Of these holdings 35,350 acres either
contain no coal, or the seams lie too deep for stripping. Of the remaining
60,000 acres, about one-half has been mined and the remaining 30,000
acres, at the rate of prewar production, will he exhausted in 120 to 25
years.

An analysis of these holdings made in 111-12 by the Soil Survey Divi
sion. University of Illinois, shows that of the mined or mineable acreage,
16.891 is high grade farm land: 35.2% is medium grade and that the
remaining -4S% is poor to submarginal land not recommended"for farm
cropping purposes. When equated to the total farm land resources of
the state, it is found that 31,200 acres of high grade and medium land out
of a total of 21.400.000 acres will he diverted from agricultural use to
a different form of utility, and that mining the remaining 28.000 acres of
poor land will in no wise affect the agricultural acreage of the stale.

Types of Top Soils on Illinois Spoil Piles
The overturning of soils to a maximum depth of 60 feet, results in

top-soils on spoil piles entirely different in texture and in mineral and
organic content from that found on the natural surface of the land
mined. A majority of the soils found on the overturned areas are rich
in lime and phosphates; others are highly acid. Some areas are topped
entirely with clay: other- with mixtures of clay. sand, gravel, shale,
glacial debris, or limestone in proportions varying with the occurrence
of these strata in the overburden. Where the soils are highly acid or
composed preponderantly of glacial debris or gravel, there is little hope
for commercially valuable tree or grass cover. Fortunately, acreage where
these conditions prevail does not exceed 1091 of the area thus far mined.
In all other top soil conditions, experiments show that the rough piles
just as they are left by strip shovels, will grow trees and grasses superior
to the original soils of the land mined.

Results of Rehabilitation Experiments
Recognizing the prohibitive costs involved for leveling, strip operators

in 1030 commenced experiments in rehabilitation work which now show
conclusively that lands mined by stripping, almost without exception,
can be restored to utility in many cases greater than thai of the original
land. In this period, more than $100,000 has been expended for plaining
trees, the development of stock ranges, and recreation acres. The result
is that more than one-half of the acreage mined, as of 1!)44. has already
been returned to productive use, and thai methods have been found for
rehabilitating or using all of the land to be mined in the future.

Eorestation

Through the period of 1930 to 1944 approximately 10.000.000 trees
of 32 different varieties were planted on approximately 10.000 acres of
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mined land. Of the speeies used 38% were pines, including shortleaf,
loblolly, jack, red. pitch, oriental, and other conifers: 26% were black
locust and the remaining 36% were hardwood species native to Illinois
such as maple, oak, walnut, ash. Cottonwood, sycamore, and others, includ
ing wild life species such as black cherry, wild plum, dogwood, and
similar trees. The seedling stock used in the work was all purchased
from nurseries maintained by the Illinois Department of Conservation,
and planted in accordance with general recommendations of the Division
of Forestry.

Statewide inspections made in the summer of 1944 show an overall
survival ratio of 66.2%—or an average of approximately 662 trees per
acre on the afforested areas. The leader in survival ratio and growth rate
was found to he black locust. The survival ratio for this species was 82%.
Trees of this species planted in 1938 were found to have attained heights
of •'!() feet and diameters of 4 inches at breast height. Although a rapid
developer and soil builder, black locust is highly vulnerable to attack by
borers, and many stands now approaching commercial value are suffering
heavy loss from this cause. Its future use will he limited to sites where
early cover is desirable and only then in combination with other hardwood
species immune to borer damage, which will continue their development
after the black locust has either been harvested or killed out by the
insect pest.

The conifer group as a whole showed an overall survival ratio of
60%—shortleaf pine leading with an average of 70%. followed by lob
lolly with 68.8%, red pine with 51.2% and oriental varieties with
50.2%. Many shortleaf plantations now I to 6 years old contain trees
from 6 to 10 feet tall: and almost all of the pine plantings over 3 years
old now contain hundreds of trees of Christmas tree size. Among the hard
wood varieties, yellow poplar topped the survival ratio column with
69.5%, followed by ash 68.6%, red gum 68.3% , soft maple 66.6%, cotton-
wood 58.2%, white oak 57.1%, sycamore 54.1%, and black walnut
53.5%. In addition to excellent survival ratios, all of these species show
rapid growth and adaptability to spoil pile sites.

In sound forestry practice where saw timber or piling is the goal, it
is the custom to thin plantings to about 250 frees per acre to avoid the
possibility of stagnation due to overloads on plant foods available in the
soil. It will he noted that the survival ratios on spoil hanks are far in
excess of the estimated carrying capacity of average soils, and that
extensive thinning of the stands grown solely for lumber is in prospect.
Pot two seasons past, one large operator has systematically thinned three
and four-year-old short leaf pine plantings for local Christmas tree
trade, thus converting into revenue trees that would otherwise have no
market value at this early stage.

Until quite recently, the calculation of forestry returns have been
based upon saw timber values and the quantity of board feet of lumber
produced annually. On this basis of estimating income and average
stiimpage prices of pre-war years, the Illinois Division of Forestry, in
1!)40. estimated that the minimum average return of forest products
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from strip mine plantings over a 40-year period, estimated as the term
of maturity for slow growth varieties, would approximate $3.71 per acre.
Stumpage values are now approximately twice those used in the 1940
calculations, and there is every indication that they will continue in
present levels or even higher. Tt appears therefore, that based on stump-
age values alone, the average annual returns would greatly exceed, and
amount to probably twice the former estimate.

Lumber values however, are no longer the sole index of forest values.
Developments in wood chemistry and the discovery of many new methods
of utilizing wood fiber and cellulose, have greatly expanded the horizon
of the lumber industry. Foresters are largely agreed that in the future,
the potential value of timber stands will be estimated on the basis of
"tons of chips" rather than board feet of lumber. Therefore, the "board
feet" method of calculating the economic possibilities of tins new venture
in forestation, falls by the wayside as an index of financial return. There
is a ready and expanding market for pulpwood in Illinois and other
middle western states, in which pine, sycamore, Cottonwood and other
soft woods in sizes ranging from 3" to 8" in diameter, are in demand.
These species thrive exceedingly well, attain pulpwood size in 10 to 12
years in spoil bant plantations, and give every promise of an early and
continued financial return, larger than previous agricultural income
derived from more than (>0% of the land overturned by strip sbovels.

Development of Stock Ranges

Clay topped spoil ridges are readily converted to highly productive
stock range by broadcasting seed of the desired forage grasses over the
ridges just as they are thrown up by strip shovels. Clovers of the sweet,
red, alsike and lespedeza varieties, and blue grass and red top. thrive
luxuriantly in the loose, lime impregnated soils. Ponds formed between
the ridges and final cut lakes, furnish unfailing water supply, and the
rough terrain offers no obstacle to the free ranging of pastured stock.

One tract of 700 acres of such stock range near Canton, originally
seeded in 1937, lias now developed into the most highly productive
pasture area in Illinois. Comparative production records of different
herds of cattle ranged on natural hill pasture of that area and the spoil
pile pasture, show that beef animals ranged on the former make an aver
age gain of about 180 pounds per animal in a normal grazing season, as
compared with 300 pounds for animals ranged on spoil piles. The results
further show that the spoil pile range produces about 70 pounds of beef
per acre per grazing season, without any additional feed. Many thou
sands of acres of mined land adaptable to similar development will appear
as our shallow coal seams are mined. The success of this simple and
inexpensive form of rehabilitation presages that the counties in which
such lands lie will become the most highly productive stock feed sections
of the state.

Development of Recreation Areas

Almost without exception, every strip mining operation forms a water
conservation project. All rainfall over the mined area is impounded
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either in valleys between the ridges or flows into the final cuts to form
long meandering lakes, not unlike natural streams. The water in these
lakes is clear and generally alkaline, and in most cases superior to that
in natural streams and lakes in Illinois. After these lakes fill, and
aquatic vegetation appears along shore lines, they are ideal for fish
propagation. As the result of stocking carried on by the operators in
co-operation with local sportsmen's clubs and the State Department of
Conservation, the territory surrounding many of these lakes now enjoys
some of the finest fishing advantages to be found in Illinois.

A recent survey of such developments in only 10 of the mining areas,
shows that 8b lakes with an overall area of 12G6 acres have been stocked
with game fish: 52 lakes containing 978 acres are ready for fish and IS
new lakes containing 484 acres will he available for such improvement
within the next year. The total area of 2128 acres of water already
formed, is equivalent to 118 miles of average Illinois stream 150 feet
in width. These developments indicate that when the shallow coal
deposits of Illinois are exhausted, the 17 counties in which they existed,
will have as reminders of tin- coal stripping industry, some 300 stream-
like lakes containing approximately 5000 acres of water, and thousands of
acres of scientifically-planned forests as additions to their original nat
ural resources of this kind.

One of the post-war aims of the Illinois Conservation Department is
to obtain an appropriation of $20,000,000 to be used at the average rate
of $200,000 per county for tin- purchase of land and the development of
lakes and forest lands to serve as outdoor recreation centers for local
residents. The forestation projects of "strippers" and the water re
sources developed by their operations dovetail perfectly into this plan.
The acquisition of 1300 acres of stripped acreage near Danville by the
state to provide the water and scenic resources of Kickapoo State Park,
is a ease in point of the potential future value of "spoil piles" in the
public recreation picture of Illinois.

These developments present an entirely new concept in the utilization
of natural resources which might well be adopted by all industries whose
operations entail similar land surface disturbances—the replacement of
resources unavoidably exhausted or destroyed with compensating re
sources available for all time to succeeding generations.
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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 1938

ARTICLE I.

Name and Purpose.

The Illinois Mining Institute has
for its object the advancement of
the mining industry by encourag
ing and promoting the study and
investigation of mining problems,
by encouraging education in prac
tical and scientific mining, and by
diffusing information in regard to
mining that would be of benefit to
its members.

ARTICLE II.

Membership.

Section 1. Any person directly
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
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 Board, who
shall make an investigation as to
the qualifications of the applicant,
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
tinction in mining may be elected

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 the Institute
and shall have retired from active
business in mining may become an
honorary member.

Section 3. The annual dues for
active members shall be $3.00 and
any person in arrears on August I,
of the current year, after having
been sent two notifications of dues,
shall be dropped from membership.
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. Funds received
from life members are to be invested
and only the income from these
funds may be used in the regular
operation of the Institute.

ARTICLE III.

Officers.

Section 1. The officers shall con
sist of a President, Vice-President,
Secretary-Treasurer and twelve
Executive Board members. The

services of all officers shall be with
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-
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vided that anyone can be nomi
nated on the floor of the meeting
for any office for which an election
is being held.

Section 3. The President, Vice-
President and Secretary-Treasurer
shall be elected by ballot, annually,
at the regular November meeting
and shall hold office for the ensuing
year.

Four Executive Board members
shall be elected by ballot, annually,
at the regular November meeting
and shall hold office for the ensuing
three years.

To make effective this change, at
the regular November meeting in
1938, in addition to the four Execu
tive Board members who shall be
elected for the three year term,
there shall also be elected by ballot
eight other Executive Board mem
bers, four for a two year term and
four for a one year term.

Section 4. In case of death, res
ignation, or expulsion of any offi
cer, the executive board may fill the
vacancy by appointment until the
next regular meeting, when the va
cancy shall be filled by regular elec
tion. In case of a vacancy in the
office of president, the duties shall
devolve upon the vice-president.

Section 5. The executive board
shall consist of the officers and
twelve other board members,

ARTICLE IV.

Duties of Officers.

Section 1. The president shall
perform the duties commonly per
formed by the presiding officer and
chairman. He shall sign all orders
for payment of money by the treas
urer, and with the executive board
shall exercise a general supervision
over the affairs of the Institute be
tween sessions.

Section 2. The vice-president
shall preside in the absence of the
president and perform all the du
ties of the president in Ins absence.

Section 3. The secretary-treas
urer shall keep a record of each
meeting, shall read and file all reso
lutions and papers that come before
the Institute, countersign all orders
for money which have been signed
by the president, and shall purchase
necessary supplies under the direc
tion of the executive board.

He shall keep a true record of
all money received by him and pay
ments made on account of the In
stitute. He shall pay out no money
except on an order signed by the
president, and countersigned by
himself, and shall retain these or
ders as vouchers, lie shall give
bond in such sum as the Institute
may provide, the premium on said
bond being paid by the Institute.

He shall act as editor-in-chief for
the Institute and may furnish the
newspapers and other periodicals
such accounts of our transactions
and discussions as are proper to be
published. His own judgment is to
prevail in such matters unless ob
jection is lodged at a regular meet
ing or by the executive board.

The retiring president shall act
ex-offieio in any capacity for the
ensuing year.

Section 4. The president shall
appoint an auditing committee an
nually to audit the accounts of the
secretary-treasurer, and said audit
shall be submitted to the November
meeting of the Institute.

Section 5. The Executive Board
shall perforin the duties specifically
prescribed by this constitution; it
shall supervise the expenditures
and disbursements of all money of
the Institute, and no expenditure
other than current expenses shall
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be authorized without first having
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
them by regular or special meeting
of the Institute.

ARTICLE V.

Meetings.

Section 1. Regular meetings
shall be held in June and November
of each year and on such days and
in such places as may be determined
by the executive board of the Insti
tute. Notice of all meetings shall be
given at least thirty days in ad
vance of such meetings.

Section 2. 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 board.

ARTICLE VT

Amendments.

Section 1. This Constitution
may be altered or amended at any
regularly called meeting by a ma
jority vote of the members present,
provided notice in writing has been
given at a previous semi-annual
meeting of said proposed change of
amendment.

ARTICLE VII.

Order of Business.

At all meetings, the following
shall be the order of business:

(1) Reading of minutes.
(2) Report of executive board.
(3) Report of officers.
(4) Report of committees.
(5) Election of new members.
(C) Unfinished business.
(7) New business.
(8) Election of officers
(9) Program.

(10) Adjournment.
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LIFE MEMBERS

BARROW, W. E Joy Mfg. Co., Franklin. Penn.
BROOKS. C. W.. Contr. Engr Room 601, S3 W. Jackson Blvd.. Chicago 4. 111.

BUCHANAN. D. \V.. Pres Old Ben Coal Corp., 230 S. Clark St.. Chicago 4. 111.

BUTCIIER, FRED E.. Pres
War Hemp Industries, Inc., 208 S. La Salle St., Chicago 4. 111.

DUNCAN, W. M., Pres Duncan Foundry & Machinery Co.. Alton, 111.

GARCIA, JOHN A Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4. 111.

GREEN, ARTHUR C Goodman Mfg. Co., 4834 S. Halsted St., Chicago 9. III.
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Chicago. Wilmington & Franklin C. Co.. 332 S. Michigan Ave.. Chicago 4. III.

HARRIS, AL1.VN, Pres Cardox Corp., 307 N. Michigan Ave.. Chicago 1. III.

HAYDF.N. CARL T.. General Manager ._.
Sahara Coal Co., 59 E-. Van I'.uren St.. Chicago 5. 111.

JENKINS, S. T Goodman Mfg. Co.. 322 Clark Ave.. St. Louis. Mo.

JENKINS, W. J., Pres Z
Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo.

JONES, JOHN E Old Ben Coal Corp.. West Frankfort, 111.

KEELER. E. R„ Pres
Franklin County Coal Corp., 135 S. La Salle St., Chicago 3. 111.

KNOIZEN, A. S Joy Mfg. Co.. Franklin. Pa.

LEACH, B. K„ Pres. Egyptian Tie & Timber Co.. 1803 Ry. Exch. Bldg., St. Louis, Mo.

McCOI.I.UM, H. C Allen & Garcia Co.. 332 S. Michigan Ave., Chicago 4. 111.

McFADDEN, GEO. C 408 Elmore, Park Ridge. 111.
MORROW. J. D. A.. Pres Joy Mfg. Co., Franklin, Penn.

MOSES, HARRY M., Pres II. C Frick Coal Co., 1322 l-rick Bldg., Pittsburgh, Pa.

PEAIiODY. STUYVESANT. Pres
Pcahody Coal Co., 231 S. La Salle St., Chicago 4, 111.

PFAHLER, F. S., Pres Superior Coal Co.. 400 W. Madison St., Chicago 6, 111.

POWERS. F. A Hulhert Oil & Grease Co., Box 21, Peoria. 111.

PRUDENT. NORMAN Centra'.ia Coal Co., Centralia. III.
RYAN. JOHN T., JR., Gen. Mgr

Mine Safety Appliances Co., Braddock. Thomas X: Meade Sts.. Pittsburgh, Penn.

SCHONTHAL. B. E.. Pres
B. E. Schonthal X- Co.. Inc., 28 East Jackson Blvd.. Chicago 4. 111.

SCHONTHAL. D. C West Virginia Steel & Mfg. Co., Huntington 6, W. Va.

SCHULL, B. II., Gen. Mgr Binkley Mining Co.. Box 1140, Terre Haute, Ind.

STEVENS, E. F Binkley Mining Co., Railway Exchange Bldg.. St. Louis, Mo.

TAYLOR, II. II.. JR...Franklin County Coal Corp.. 135 S. La Salle St., Chicago 3, 111.

THOMAS. T. J.. Pres Valier Coal Co.. 547 W. Jackson Blvd., Chicago 6. 111.

TRUAX. A. IL. Pres Truax-Traer Coal Co.. 310 S. Michigan Ave., Chicago 4. 111.

Thy ball with the Advertisers who play ball with as.
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WANNER, E. W., V.-P Hulburt Oil &Grease Co., Philadelphia, Penn.
WARE. LOUIS. Pres ~~~ --•-••

International Agricultural Corp., 20 N. Wacfcer Drive. Chicago 6, III.

WEIR. PAUL .'. Paul Weir Co.. 307 N. Michigan Ave.. Chicago 1. III.
WOODS, HENRY C. Chmn. of the Bd

Sahara Coal Co.. 59 E. Van Bureii St., Chicago 5. 111.

X.ELI.ER, HARRY A., V.-P._West Virginia Steel & Mfg. Co.. Huntington 6. W. Va.

HONORARY MEMBERS

GOA1.BY. JOHN F 923 Kinsted St.. Morris. III.
McAULIFFE, EUGENE. Chmn. of the Bd

Union Pacific Coal Co., 1416 Dodge St.. Omaha, Nebr.

MOSES, THOMAS 123 N. Franklin St., Danville, 111.

WEISSENBORN, F. E., Asst. Comm
Illinois Coal Oper. Assn., 4266 Arsenal St., St. Louis, Mo.

SCHOLARSHIP MEMBERS

BISHOP. SCHULTE (Peabody Scholarship)
1119 W. Vandeveer Ave.. Taylorville. 111.

SLIPE, ROBERT R. (Peabody Scholarship) ....
Casual Co. 15, APO 11175. c/o Postmaster, San Francisco, Calif.

S MORRIS, ROBERT N. (IM1 Scholarship) 319 W. O'Gara St.. Harrisburg. 111.
S STEPHENS. ROBERT M. (Peabody Scholarship) 401 Election St., Benton. 111.

WALLS. MARION li. (1M1 Scholarship) Miami Copper Co.. Miami. Arizona

ACTIVE MEMBERS

ACKERMAN. ROBT Consolidated Coal Co.. Staunton. 111.

ADAMS. R. L.. Gen. Supt Old Ben Coal Corp.. West Frankfort. 111.

A1)A MS. W. (I.. Indust. Engr "
Central Illinois Public Service. P. (). Box 533. Springfield. III.

ADAMS. W. G.. Mgr Dooley Bros.. 1201 S. Washington St.. Peoria. 111.

S A1II.EN. LT. L. S........ ....
Company If. 2nd Training Battalion, 1st Student Training Reg.. Fort Benning. Ga.

AIKEN. J. MARSHALL, Engr
Freeman Coal Mining Co., Seymour Coal Mining Co., Ilerrin. 111.

AITKEN, W. I., Salesman Dooley Bros., 1201 S. Washington St.. Peoria. III.
ALFORD, NEWELL G 314 S. Homewood Ave., Pittsburgh 8. Pa.

ALLEN. HARRY G., Coal Traffic Mgr
The Baltimore & Ohio R. R., Grand Central Station, Chicago 7, 111.

ALLEN, W. T Hagerty Bros. Co., 927 S. Washington St., Peoria, 111.
ALI.ING. S.J Coal Age, 520 N. Michigan Ave., Chicago 11. 111.

ALVERSON, RALPH. Gen. Supt Carney Coal Co., Harrisburg, 111.

Play ball -with the Advertisers who play ball with us.
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ANDERSON. E. C, Sales Mgr
Kensington Steel Co., SOS Kensington Ave., Chicago 28, III

ANDERSON, J. C 1633 X. Vermilion St., Danville, III.

ANDERSON, MAT. Bituminous Casualty Corp., Cleaveland lildg.. Rock Island. 111.

ANDERSON, WALTER. Supt.. ..Mine Rescue Station, 503 E. Main St.. Benton. 111.

ARMSTRONG. D. A Central III. Pub. Service Co.. Beardstown, III.

ARMSTRONG. E. R Equitable Powder Co., Collinsville, III.

ARNOLD. F. W...Broderick & llascom Rope Co., 8909 Mority Ave.. Brentwood. Mo.
ARNOLD. MARK R

810 W. Washington Blvd.. c/o A. I.eschen & Sons Rope Co., Chicago 7. III.

ARONSON, A. C
U. S. Sanitary Spe.'alties Co.. 135 S. Western Ave., Chicago 12. 111.

AUI.T. ROY Pyramid Coal Corp., P.O. Bon 1140, Terre Haute, Did.
AUSTIN. W. J., Dir. of Purchases Hercules Powder Co.. Wilmington. Delaware

BAECHLE, E. P.. Div. Mgr Mineweld Co.. 200 S.Theresa. St. Louis. Mo.

BAGWILL, GEORGE State Mine Inspector. 506 X. Main St.. Harrisburg, 111.
BAILEY. WILLIAM II.. Mine Mgr

Old Ben Coal Corp.. 508 S. lemma St., Christopher. 111.

BALDWIN. RICHARD. Pres
Midwest-Radiant Corp.. 220 X. Fourth Street, St. Louis 2. Missouri

BALL. CLAYTON G c/o Paul Weir Co., 307 N. Michigan Ave.. Chicago 1. III.

BARGMAN. WALTER Sahara Coal Co.. Harrishurg. 111.

BARLOW, J. E Goodman Mfg. Co., 1052 Fayette St.. Springfield. Ill
BARNES. F. A.. Industrial Serv. Rep

Standard Oil Co.. 1524 W. Wood St., Decatur. Ill

BARR. ROY F... V. P. in Charge of Traffic
Illinois Central R. R., 135 If. 11th Place. Chicago 5. 111.

•BARROW. W. E Joy Manufacturing Co., Frankl'n, Pa.

BARTLETT. A. G Austin Powder Co.. West Frankfort. III.

BASKIN. E. D.. Dist. Sales Manager
The Upson-Walton Co.. 737 W. Jackson Blvd.. Chicago 6. 111.

BASS, A. C I. B. Williams & Son. 180 N. Wacker Drive. Chicago 6. 111.

BASSLEB, A. II Illinois Powder Mfg. Co., 730 Pierce Bldg., St. Louis. Mo.

BASTMAN, I. T., Pres Supplies. Inc., 5r>4 W. Adams St., Chicago 6, 111.
BAYLESS. I. X.. Pres Union Pacific Coal Co.. Rock Springs, Wyo,

BEACHAM, ROBT. K.. Gen. Supt
Fairview Collieries Corp., 105 S. Meridian St.. Indianapolis, lud.

BEAUMONT. G. L Mine Timber, Cowden. 111.

BECK, CLARENCE V., Sec'y
Florida Coal Co.. 1104 Fullerton Bldg.. St. Louis, Mo.

BECKER. FRED II.. Electrician
Peabody Coal Co. Mine No. 57. 19th & Adams St.. Springfield. 111.

BECKER, LESTER O., Sales Manager
Utility Mine Equipment Co.. 610 Tower Grove Ave., St. Louis, Mo.

BEDA. P. W., V, P Old Ben Coal Corp.. 230 S. Clark St.. Chicago 4, III.

You'll discover good merchandise advertised in this good publication.
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BEDDOE, A. H„ Area Dist. Mgr •.-.. ••••••• -••••- .•••••••-••••
Solid Fuels Administration for War, 910 New Federal Bldg., St. Louis 1. Mo.

BEEBE, HAMILTON K vr;vw; NVi'd AW i"7u
Essington, Beebe &Pratt, 231 S. La Salle St., Chicago 4, 111.

BELL, J. II Cardox Corporation, 307 N. Michigan Ave., Chicago 1, 111.
BENNER, DALE A Gibraltar Equip. &Mfg. Co., Alton, 111.
BENNER, MRS. DALE A Gibraltar Equip. & Mfg. Co., Alton, 111.
BENNIS STEVE Deer Creek Mine, Lincoln, 111.
BERKEY, JERRY Joncs-Laughlin Steel Co., 916 Shell Bldg., St. Louis, Mo.
BIELER, FRED, Supt ; - •- •••• •--;•

Snow Hill Coal Corp., 410 Merchants Natl. Bank Bldg.. 1 errc Haute. Ind.
BIGLER, W. P.. Sales Mgr ........ •-• v ••••••—;-

Mining Machine Parts, Inc., 5707 St. Clair Ave.. Cleveland 3, Ohio

BIRD, FREDERICK H., Combustion Engr --. ••--—
Binkley Coal Co., 230 N. Michigan Ave.. Chicago 1. 111.

BISHOP. O. M., Sr., Mining Engr ••-• -••-•• - -
U. S. Bureau of Mines, Room 3. Natural Resources Bldg.. Urbana, 111.

tBlSHOP, SCHULTE 1H9 West Vandeveer Ave.. Taylorville, III.
BLAKE, ARTHUR Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.
BLAKENEY, CHARLES State Mine Inspector, Route No. 6, Danville, 111.

BLANKINSHIP, G. F., Sales Engr - •-•-
Egyptian Sales Agency. Murphysboro, 111.

BLEDSOE, CHARLES, Chief Electrician
Little John Coal Co., Victoria, 111.

BLUTTI, MARC G., Mgr., Chicago Office -
National Coal Association, 307 N. Michigan Ave., Chicago 1, 111.

BOETTA. JOSEPH : -•-
Stale Miners Examining Board, 800 N. Adams St., Gillespie, 111.

BOLEY, CHARLES C •-•••
Illinois State Geological Survey. 205 Natural Resources Bldg., Urbana, 111.

BOLT, WILLIAM Perry Coal Co., O'Fallon, 111.

BONNEY, J. F Mt. Olive & Staunton Coal Co., Staunton. 111.

BONTEMPS, CARL W„ Engineer --
Commonwealth Edison Co., Box 7, Taylorville, 111.

BONTJES, JOHN H., Pres
The Citizen's Coal Mug. Co., Jefferson Bldg.. Peoria, 111.

BOTTOMLEY. J. A Sahara Coal Company, Harrisburg, Illinois

BOWKER, DON 1314 E. Oak St., West Frankfort, 111.
BRADBURY, H. W., Supt Moffat Coal Co., 315 W. Third St., Sparta. 111.
BRADBURY, WILLIAM Utah Fuel Co., Judge Bldg., Salt Lake City, Utah

BRADLEY, DON B.. Field Supvr
Bitum. Coal Prod. Bd., Dist. No. 10, E. Flazeldell. Lake Springfield, Springfield, 111.

BREWER, JACK H., Engr. Sales & Sen-
Streeter-Amet Co., 4101 Ravenswood Ave.. Chicago 13, 111.

BRISTOW. JAMES W., Sec
Illinois Coal Strippers Assn., Rm. 2330. 230 N. Michigan Ave., Chicago 1, 111.

Value is apparent in the merchandise of our worthy Advertisers.
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BROADWAY. J. W Bell &Zoller Coal Co., 307 X. Michigan Ave.. Chicago 1, III.
BRODERICK J. R.. Div. Mgr

Central Illinois Public Serv. Co.. 202 E. Main St.. Marion, III.

•BROOKS, C. W Room 601. 53 W. Jackson Blvd., Chicago 4, 111.
s BROWN, CAPT. HAROLD C

6th Port QH, T/C, APO 765, c/o Postmaster. New York, X. Y.
BROWXIXG, J. ROY. Pres

Freeman Coal Mining Corp.. 120 W. Adams St.. Chicago 3, 111.
BRUMBAUGH. II. C U. S. Bureau of Mines. 116 Lawrence St., Benton. III.

♦BUCHANAN, D. W., Pres Old Ben Coal Corp.. 230 S. Clark St.. Chicago 4. III.
BUCHAXAX. .1. 11.. Res. Mgr

Atlas Powder Co., 135 S. La Salle St.. Chicago 3. 111.

BUCK. GEO. M., Auditor _
Western Coal & Mng. Co., 14(H) Missouri Pacific Bldg.. St. Louis. Mo.

BUI.LIXGTOX, JACK Truax-Traer Coal Co., 53 W. Spruce, Canton. III.

BURBRID( 1K, MAR(\ Mng. Kngr
Dept. Mines X- Minerals. 610 St. Josephs Road. Springfield. 111.

BURGEXER. CARI Peabody Coal Co., Taylorvillc. 111.

BURKEY. W. II
Gould Storage Battery Co., 1218 Olive St., Rm. 704. St. Louis, Mo.

BURKHALTER, C. II
Ohio Brass Co.. 231 S. La Salle St.. Rm. 1580. Chicago 4, 111.

BURXEI.L. E. J.. V. P
c/o Link-Belt Co.. 307 X. Michigan Ave., Chicago 1. 111.

BURT, LOUIS B Lincoln Engineering Co., 2415 S. Michigan Ave.. Chicago 16. III.
BUSCH. A. D The W. S. Tyler Co.. 7540 Lovella Ave., St. Louis. Mo.

BUSWINK, WILLIAM Peru Deep Vein Coal Co., Peru, 111.

•BUTCHER. FRED E.. Pres
War Hemp Industries, Inc., 208 S. La Salle St., Chicago 4, 111.

BUTCHER, R. W Superior Coal Co., Gillespie, III.
BUTLER, S. A 1103 Schecl St.. Belleville, 111.

BUTTERS. II. E„ Mgr Sullivan Machinery Co., 4120 Clayton, St. Louis 10, Mo.
BYERS, J. G Peabody Coal Co.. 925 W. Main St.. Taylorville. 111.

CADY, GILBERT 11 State Geological Survey, Urbana. 111.
CALLEN, A. C, Dean, (Allege of Engineering Lehigh Univ., Bethlehem, Penn.

CAMMACK, KIRK V U. S. Geological Survey. 413 Dcnham Bldg.. Denver. Colo.

S CAMPBELL. PVT. BART
A.S.X. 36757060. Co. C. 6th Bn., 4th Pn.. Camp Wheeler, Ga.

CAMPBELL, C. Q Koppcrs-Rheolaveur Co.. Koppers Bldg., Pittsburgh. Pa.
CAMPBELL. GEO. !•'.. V.-P Oltl Ben Coal Corp., 230 S. Clark St., Chicago 4. 111.

CAMPBELL, II. hi.. P. A Peabody Coal Co., 231 S. La Salle St.. Chicago 4. III.

CAMPBELL. II. G
The Electric Storage Battery Co.. 4613 S. Western Ave. Blvd., Chicago 9, III.

CAPE, SAM Sahara Coal Co.. Harrisburg. 111.

CARTER. C. D Carter Coal Co., Madisonville. Ky.

Buyer meets Seller in lite back of this hook.
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CARTER, C. H •- •••-••
Terre Haute Heavy Hardware Co., 545 N. 13th St.. Terrc Haute. Ind.

CARTER, DALE, Supt Mine No. 2. Bell & Zoller. Zcigler. 111.
CARTWRIGHT, HARVEY Indiana Coal Operators Assn., Terre Haute. Ind.
CASE, H. X.. Gen. Supt Little Sister Coal Corp., Canton. 111.
CASSADY, PETER A., Gen. Mgr -.-

Pac Lubricating & Service Co.. 1500 S. Western Ave.. Chicago 8. 111.

CASSIDY, S. M.. V. P Weirton Coal Co.. Isabella. Pa.
CECIL. C. II Bethlehem Steel Co., Telephone Bldg.. St. Louis. Mo.

CERAR. P. J South Mine Co.. Carlinville, 111.
CHAPMAN, CLAUDE Bituminous Casualty Corp.. 720 Frye Ave.. Peoria. 111.
CHAPMAN". F. A Lubrication Sales Dcpt.. The Ohio Oil Co.. Robinson, 111.

CHASE, RALPH E Chase Welding Supply Co.. Benton. III.
CI IEASLEY, THOS. C. Fuel Engr

Sinclair Coal Co.. 114 West 11th St.. Kansas City. Mo.

CHEVALIER. J. II National Elect. Coil Co.. 8001 W. Main St.. Belleville. 111.
CHICK. W. R U. S. Bureau of Mines. 422 E. Church St.. Benton. 111.

CHRISTIANSON. C
Sullivan Machinery Co.. 860 S. Mac Arthur Blvd., Springfield, 111.

CLARKE. H. W.. Pres Mealpack. Inc.. 152 W. 42nd St.. New York. N. Y.

CLARKSON, G E c/o Clarkson Mfg. Co.. Nashville. 111.
CLARKSON. JOHN I... Pres Clarkson Mfg. Co.. Nashville. 111.

CLAYTON. R. R Hercules Powder Co., 332 S. Michigan Ave., Chicago 4. 111.

COASH, CARL J., Dist. Mgr
McGraw-Hill Publishing Co.. 3615 Olive St.. St. Louis 8. Mo.

COFFEY, I-:. J.. Sis. Mgr c/o Binkley Coal Co.. St. Louis. Mo.

COLCLESSER. R. Y

!•:. 1. duPont deNemours & Co. Inc., 3300 College Ave.. R. R. No. 4. Terre Haute. Ind.

COLQUHOUN. ALEX, Supt
Peabody Coal Co., No. 48. R. F. D. No. 3, Sullivan, Ind.

CONWAY. C. C, Chief Elect Consolidated Coal Co.. Herriu. 111.

CONWAY, LEE Consolidated Coal Co., Staunton. 111.

COOK, JOHN II Union Colliery Co., Dowell. 111.

COOK, WALTER Central Mine Equip. Co., 4520 Enright Ave., St. Louis. Mo.
COX, R. I Jeffrey Mfg. Co.. Columbus. Ohio

CRAIG. W. G Joy Mfg. Co., Box 404, Centralia. 111.

CRAMER, GEORGE E., JR.. Mug. Engr
Eavenson, Alford & Aucbniuty, 2050 Koppers Bldg.. Pittsburgh, Pa.

CRAWFORD, J. G., Gen. Mgr
Valier Coal Co., 547 W. Jackson Blvd.. Chicago 6, 111.

CROSS, H. A West Terrc Haute, Ind.

CROTHERS. ARTHUR Eraser Label Co., 732 Federal St., Chicago 5, 111.

CROWDER, GORDON G., Asst. to V. P
Peabody Coal Co., 231 S. La Salle St.. Chicago 4, 111.

Let our Advertisers' products help you to profit from your business.
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CUNNINGHAM, M. F Goodman Mfg. Co., 809 S. Center, Tcrre Haute, Ind.
CURTIS, G. C Dept. Mines & Minerals, Oblong, 111.
CUTHIIERT, W. R., Chief Kngr

The Valley Camp Coal Co., Box 2008, Elm Grove, Wheeling, W. Va.

DAHLBERG, T. L Hockaday Paint Co., 160 W. Jackson Blvd., Chicago -4, III.

DAKE, WALTER M., Pres
Mining Machine Parts, Inc., 5707 St. Clair Ave., Cleveland 3, Ohio

s DANKS, CAPT. GENE H., CWS
Hdqtrs., Army Serv. Forces, Office Chief of Cliem. Warfare Serv., Wash. 25, D. C.

DAUGHERTY, C. H., Salesman
Linde Air Products Co., 230 N. Michigan Ave., Chicago 1, 111.

DAVIDSON. J. S The Jeffrey Mfg. Co., 3015 Locust St.. St. Louis 3. Mo.

DAVIS, N. L Link-Belt Co., 300 W. Pershing Rd., Chicago 9, III.
DAVIS, WM. II Simplex Wire & Cahle, 564 W. Monroe St., Chicago 6. 111.
DAVISON, L. A W. M. Hales Co", Benton, 111.
DAWSON, HUGH Bethlehem Steel Co., 500 W. Monroe, Herrin, 111.
DAY, CARL D., JR., Ol. Elect

United Electric Coal Co's, Buck-heart Mine, 308 W. Pine St., Canton, 111.

DEE, JOHN W E. D. Bullard Co., 133 N. Sacramento Blvd., Chicago 12, 111.

DERING, J. K., Exec. V. P Dering Coal Co., Eldorado, 111.

DEVER, W. L E. I. duPont dcNcmours & Co., Box 248, Carbondale, 111.

DEVONALD, D. H., Vice Pres. in Chge. of Oper
Peabody Coal Co., 231 S. La Salle St., Chicago 4, III.

DE WITT, C. S., P. A C-W-F Coal Co., 332 S. Michigan Ave., Chicago 4, 111.
DICKENS, GEORGE M., Mine Mgr

United Electric Coal Co's, Box 87, Frcchurg, 111.

DICKEY, R. M Bucyrus-Erie Co., 105 W. Adams St., Chicago 3, 111.

DICKINSON, A. W...American Mining Congress, Munscy Bldg., Washington. D. C.

DICKSON, S. A., Supvr. Fuel Economy
The Alton R. R., 609 E. Walnut, Bloomington, 111.

DILLAVOU, JOHN M., Trustee
Interstate Coal Co., 37 W. Van Burcn St., Chicago 5, 111.

DILLON, H. G., Mgr. Mng. Sec
Westinghouse Elect. & Mfg. Co., East Pittsburgh, Pa.

DINN. T. J Ohio Oil Co., West Frankfort, 111.

DODD, A. F., Gen. Supt
United States Coal & Coke Co., R. F. D. No. 1, Georgetown, III.

S DODD, W. J., Chief Petty Officer
2nd Det., 45th Bat., c/o Fleet P.M., San Francisco, Calif.

DOLD, R. N., Slsmn
Chicago Pneumatic Tool Co., 837 Ravenswood Ave., Evansville, Ind.

DONALDSON, R. F., Civil Engr .'
United Electric Coal Co's.. 127 E. Vine St., Canton, III.

DONIE, P. L Little Betty Mining Corp., Linton, Ind.

DONNELLY, J. J. "Mike"
Goodyear Tire & Rubher Co., 4210 Forest Park Blvd., St. Louis, Mo.

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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DOZIER, JOS., Chief Elect Pcabody No. 58 Mine, Taylorvillc, 111.
DRESS, NED, Engr United Electric Coal Co's., 469 North Main St., Canton, 111.
DRYSDALE, GEORGE W Macvvhyte Co., 228 S. Desplaines St., Chicago 6, 111.
DU HOIS, M. A Post-Glover Electric Co., 221 W. Third St., Cincinnati, Ohio
DUNCAN, ALEX, Asst. Supt Superior Coal Co., Gillespie, 111.
DUNCAN, A. W c/o Duncan Foundry & Machine Works, Inc., Alton, 111.
DUNCAN, GEORGE, SR Duncan Foundry & Machine Co., Alton, 111.
DUNCAN, J. M., Vice Pres : •--•••-

Litchfield & Madison Railway, 1017 Olive St., St. Louis, Mo.
*DUNCAN, W. M c/o Duncan Fdry. & Machine Co., Alton, 111.
EADIE, GEORGE B., Supt Sahara Coal Co., Harrisburg, 111.
F.ADIE. JOHN, Safety Eng Sahara Coal Co., Harrisburg, 111.
EDGAR, R. L c/o Watt Car & Wheel Co., Barnesville, Ohio
EDMONDS, ELMER Inspector, State at Large, Royalton, 111.
EDWARDS, J. E Peabody Coal Co., 218 W. Franklin, Taylorvillc, 111.
EICHHORN, FRANK L., Secy-treas

DuQuoin Iron & Supply Co., Inc., DuQuoin, 111.

ELLIS, HOWARD R., Slsmn. & Engr "
Cardox Corporation, 316 N. Main St., Benton, HI.

ELSHOFF, CARL II., Pres
Mine B Coal Co., 1301 Bates Ave., Springfield, 111.

ELY, HOWARD L Superior Coal Co., Gillespie, 111.
SEMERICK, CAPTAIN F. J

c/o Battery H, 94th Coast Artillery (AA), Langley Field, Va.

EMRICK, J. A Rail to Water Transfer, 7627 Cornell Ave., Chicago, 111.
EQUITABLE POWDER MFG. CO East Alton, 111.

ERB, HENRY O
Coal Trade Assn. of Indiana, 632 Cherry St., Terre Haute, Ind.

ESSINGTON, T. G., Chief Counsel ,
Illinois Coal Operators Assn., 231 S. La Salle St., Chicago 4, 111.

EUBANKS, FRANK Old Ben Coal Corp., West Frankfort, 111.

EVANS, CADWALLADER, JR., Gen. Mgr Hudson Coal Co., Scranton, Pa.

EVANS, JOHN II., Supt Wasson Coal Co., Harrisburg, 111.

EVANS, O. M., V. P...:
Midwest-Radiant Corp., 220 N. Fourth Street, St. Louis 2, Mo.

EXLINE, HAROLD, Engineer Little John Coal Co., Victoria, 111.

FABER, PHII Electric Coal Mining Mach. Co., 11 Franklin St., Danville, 111.

FALCETTI, OSCAR, Supt The Mine "B" Coal Co., Springfield, 111.

FARRAR, E. C
American Cyanamid & Chemical Co., 20 N. Wacker Dr., Chicago 6, 111.

FARRIMOND, JACK Peabody Coal Co., No. 58, Taylorvillc. 111.

FERRF.LL, DENT 228 B. St., Vallcjo, Calif.

FERRELL, J. L
Crescent Lubricating Co., 406 First National Bank Bldg., Huntington, W. Va.

FIELDS, W. G U. S. Bureau of Mines, 114 La Salle St., Peoria, 111.

Our Advertisers, who make this volume possible, will appreciate your inquiries.
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FIELDS, RAY E
Evansville Electric it Mfg. Co., 600 \V. Eichel Ave., Evansvillc, Intl.

FINCH, F. E
Centrifugal & Meeli. Industries, Inc., 146 President St.. St. Louis 18, Mo.

FIRMIN, W. H Wyoming Tie it Timber Co., Metropolis. III.

FIRTH, B. IL. Supt Lumaghi Coal Co.. Collinsville. III.

FISHER, PETE, Supt Mine Rescue Station, Dept. Mines it Minerals, Benld. 111.

FISHER, S. M Superior Coal Co., Gillespie. 111.

FITZGERALD, P. H Allen it Garcia Co., 612 S. Grand Ave.. W., Springfield. III.

FLASKAMP, F. A
c/o Brodcrick it Bascom Rope Co.. 4203 X. Union St., St. Louis, Mo.

FLEMING, JAMES R
Mine Safely Appliances Co., 1012 W. Stoughton St., Urbana, III.

FLETCHER, J. H., Consulting Engr 332 S. Michigan Ave., Chicago 4, III.
FLETCHER, J. R J. II. Fletcher & Co., 332 S. Michigan Ave., Chicago 4, 111.

FOLLY, C. L Cent. 111. Pub. Serv. Co., Mattoon, III.

FORBES, W. H National Safety Council, 20 N. Wacker Dr., Chicago. III.

FORD, CLEM C Jeffrey Mfg. Co., 307 X. Michigan Ave.. Chicago 1, ill.

FORMAN, J. S
Mt. Olive & Staunton Coal Co.. 806 Laclede Gas BIdg., St. Louis. Mo.

FORSYTH, JAMES G., Pres ;.
Forsyth-Cartervillc Coal Co., 20 South Central, Clayton S, Mo.

FORSYTH, WALTER R Forsyth-Cartervillc Coal Co., Cartervillc, 111.
FOSTER, JOHN R., Supt

Chicago, Wilmington & Franklin Coal Co., West Frankfort, III.

S FREEMAN, ENSIGN H. D., U.S.X.R 1450 N. Dearborn St.. Chicago 10, 111.

FRIES, FRANK W., Arbitrator
Illinois Coal Operators Assn. & District 12 U.M.W.A., Gillespie, 111.

FULKE, FRANK L c/o Frank Prox Co.. Terrc Haute, fold.

S FULLER, LT. (j.g.) RICHARD Y., U.S.N.R
2 Yarnell Dr., Cbddington Manor, Newport. R. I.

GALEENER, PERCY, Mug. Engr Dering Coal Co., Eldorado, 111.

GALLAGHER, W. A U. S. Bureau of Mines, Vincennes, Ind.

GALLAND, J. H
American Steel & Wire Co., 208 S. La Salle St.. Chicago 4, III.

GALT, MARTIN E., JR The Howard Corp., Clayton, Mo.

GAMMETER. E Bell & Zollcr Coal & Mug. Co., Zeigler. III.

*GARCIA, JOHN A Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4, 111.

GARWOOD. THOMAS L
Chicago. Wilmington X: Franklin Coal Co.. West Frankfort, 111.

GATELY. ALBERT....Rcpublic Coal Co., Fullcrton & Southport Ave., Chicago 4. 111.

GAUEX, C. F...Egyptian Tie & Timber Co., Railway Exchange BIdg., St. Louis, Mo.

GEBHART, B. R., Vice Pres
Chicago Wilmington & Franklin Coal Co., 332 S. Michigan Ave., Chicago 4. 111.

GEXTER, A. II Duqucsne Mine Supply Co., Pittsburgh, Pa.

Our Advertisers are our friends cud fellow members. Consult them frequently.
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GEROW, T. G.. Vicc-Pres
Truax-Traer Coal Co., 310 S. Michigan Ave, Chicago 4, 111.

GHARST, C. P., Mgr C. F. Gharst Supply Co., P. O. Box 62, Terre Haute, Iiul.
GIBSON, D. G., JR., Assi. Mgr Crystal Fluorspar Co.. Elizabethtown, III.
GIESE. FRED Sahara Coal Co., Harrishurg. 111.

GILES, WM, S Giles Armature & Electric Works, Marion, 111.

Gll.GIS, W. I... Pur. Agent
Superior Coal Co., 1417 Daily News Bldg.. Chicago 6, 111.

GILL. WALTER C Coal Producers Assn. of III.. 129 Edgchill Court. Peoria. 111.

GILLESPIE, EDWARD Peabody Coal Co., Taylorville, III.
GIVEN, IVAN A., Editor

Coal Age., 330 W. 42nd St., New York 18. N. Y.

GL1DDEN, G. M E. D. Bullard Co.. 133 N. Sacramento Ave., Chicago 12, 111.

fGOALBY, JOHN F 923 Kinstcd St., Morris, 111.

GODBY. J. K
American Brake Shoe & Foundry Co., P. O. Box 943. Huntington, W. Va.

GOLDEN, JOHN State Mine Inspector. 22 S. Peach St., DuQuoin, III.

GOLDMAN, WILLIAM Peabody Coal Co., Taylorville. 111.

GOLI.OGHER, C. J., Field Repr
Bituni. Coal Prod. Bd., Dist. No. 10, 904 W. Vine Street. Taylorville. III.

GORDON, G. B Columbia Steel Co., Box 269, Salt Lake City, Utah

GOSS. R. G., Buyer Union Electric Co., Union Electric Bldg., St. Louis, Mo.

GOURLEY. S. R.. Sec Mine "B" Coal Co.. Box 311. Springfield. 111.

GRAHAM, DON Socony-Vacuum Oil Co.. Inc., P. O. Box 746, Trenton. Mich.

•GREEN. ARTHUR C c/o Goodman Mfg. Co.. 4834 S. Halsled St., Chicago 9. 111.

GREEN, HOWARD, Engineer...
Northern Illinois Coal Corp.. 310 S. Michigan Ave., Chicago 4, III.

GREEN, J. G.. Asst. Sales Mgr
Philco Corporation. Storage Battery Div.. Trenton 7, N. J.

GREEN. KENNETH 1301 Saw Mill Run Blvd.. Pittsburgh. Pa.

GREENAN. T. J.. Gen. Supt
Panther Creek Mines.. Inc.. 1116 Ridgley Bldg., Springfield, 111.

GREENE, D. W., Master Mech Superior Coal Co.. Gillespie. 111.

GRIESEDIECK, HENRY, Gen. Mgr
American Pulverizer Co., 1249 Mackliud Ave., St. Louis 10, Mo.

GRIEVE, J. A., Industl. Serv. Rep Standard Oil Co.. 11 S. 51st St., Belleville. III.

GRIFFEN, JOHN. Sales Engr
The McNally-Pitlshurg Mfg. Co., 2112 Koppers Bldg.. Pittsburgh 19, Pa.

GRIMMETT, O. C c/o C-W-F Coal Co.. Benton, 111.
GROAT. E. T.. Dist. Mug. Specialist

General Electric Co.. 840 S. Canal St.. Chicago. III.

GRONE, S. F Consolidated Coal Co., Staunton. III.

GUDAUSKAS, TOM
Mine Investigating Commission, 415 Stone St., Georgetown, 111.

GUETZLAFF, IRWIN
The Dayton Rubber Mfg. Co.. 1009 W. Washington St., Chicago 7, III.

Our Advertisers are selected leaders in their respective lines.
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GUINEY, GEORGE, Supt. Mine No. 7
Franklin County Coal Corp.. Royalton. 111.

GUINFY. JAMES C... Supt Franklin Cty. Coal Co. No. 5. Hcrrin, 111.

HABERLEN, C. F Bell & Zoller C. & M. Co.. Zeigler. 111.

HAHN, C. E Mincweld Co., 200 S. Theresa Ave., St. Louis, Mo.

HAIGH, II. W Chicago Tube & Iron Co.. 2331 \Y. -18th St.. Giicago 32. 111.
HALBERSLEBEN, PAUL. G. S Sahara Coal Co.. Harrishurg. 111.
HALES. \Y. M.. Pres W. M. Hales Co.. 605 \V. 116th St.. Giicago 28, 111.

HALL, GEORGE. State Mine Inspector 1809 S. Lincoln Ave. Springfield. 111.
HALL. R. DAWSON 3-10 Burns St.. Forest Hills. Long Island, N. Y.

S HALL. LT. W. 1 1609 CASU. Fort Custer. Battle Creek. Mich.

HAMAN, MILES, Mgr Crystal Fluorspar Co., Elizabethown, III.

I-IANNA, C. W., Mgr '
Central Storage Battery Div., Philco Corp.. 666 Lake Shore Drive, Giicago 11. 111.

HANNAFORD, FOSTER, Coal Officer
Commonwealth Edison Co., 72 W. Adams St.. Rm. 1628, Chicago 10, 111.

IIANSELMAN. J. A Goodyear Tire Co.. Springfield. 111.
HARDSOCG, LESTER C Hardsocg Mfg. Co., Ottumwa. Iowa

HARDY, JOHN W., Supt Peabody Mine No. 9, 1220 W. Main St.. Taylorville, 111.
HARDY, WM c/o Peabody Coal Co.. Taylorville, 111.

S HARMON. LT. (j.g.) RALPH G 610 II St.. N. E., Washington. D. C.
IIARRIMAN. G. W Yalicr Coal Co.. Valier, 111.

HARRINGTON. DAN. Chief
Health & Safety Service. U. S. Bureau of Mines. Washington, D. C.

•HARRINGTON. GEO. B.. Pres
Chicago. Wilmington, Franklin C. Co.. 332 S. Michigan Ave.. Chicago 4. 111.

•HARRIS. ALLYN. Pres Cardox Corp.. 307 N. Michigan Ave.. Chicago 1. 111.

HARRIS. JOE. Inspect, at Urge
Dept. Mines & Minerals. 811 S. Bedford St.. Harrishurg. 111.

HARRIS, JOSEPH Russell Fork Coal Co. Inc., Pikeville. Ky.

HARRISON. BRAD, Sales Mgr
Electric Supply Corp., 705 W. Jackson Blvd.. Chicago 6. 111.

HARTWELL, LEN Pyramid Coal Corp., Pinckneyville, 111.

HARVEY, HADLEY Ohio Brass Co.. 141-1 S. E. First St., Evansvillc, lnd.

HARVEY. JOHN B Carter Coal Co.. Daniel Boone Mine. Dawson Springs, Ky.

HASKELL, J. B West Va. Steel & Mfg. Co.. Huntington 6. West Va.
HASKINS, LEE 10 S. 29th St.. Belleville. III.
HATLEY. BEN Austin Powder Co.. Box 986. Indianapolis, lnd.
HAUER, E. J.. Engr Pyramid Coal Corp.. P. O. Box 1140. Terre Haute. lnd.

•HAYDEN. CARL T„ Gen. Mgr
Sahara Coal Co., 59 E. Van Buren St., Chicago 5, 111.

HAYDEN. F. R
E. I. du Pont deNemours & Co. Inc.. 1222 S. Sixth St.. Springfield. 111.

HAYWARD, T. Z Jos. T. Ryerson & Son. Inc.. 2558 W. 16th St., Chicago 80. 111.

Mentioning this publication when writing Advertisers puts friendship into business.
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HAZEN, L. G Socony-Vacuum Oil Co., Pinckneyville, 111.

HEATH, R. K., Purchasing Agent
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4. 111.

HEISER, C. D., Dr. of Pub. Relations
S. K. Welhnan Co., 1374 E. 51st St., Cleveland, Ohio

H ELFIN STINK, R. J
111. (ieologieal Survey, 1(10 Natural Resources BIdg., Urbana, III.

11KNDERSON, J. R„ Chairman
Bituminous Coal Producers Board for Dist. No. 10, 105W. Monroe St.. Chicago 3, 111.
HENDERSON. IMIILUS C, Mine Mgr Truax-Traer Coal Co., Elkville, 111

HENDERSON, R. E., Gen, Supt Binklcy Coal Co., Box 1140. Terre Haute, Ind.

HENSGEN, J. K U. S. Rubber Co., 2801 Locust St.. St. Louis, Mo.

11EPBURN, R. J.. P. A
United Electric Coal Companies, 307 N. Michigan Ave., Chicago 1, 111.

HERBERT, C. A., Superv. Engr Bureau of Mines, Vincennes, Ind.

HERBERT, C. F Bituminous Casualty Co., Cleaveland BIdg.. Rock Island. III.

HERBIG, R. 0.. Dist.-Mgr
Reliance Elect. & Kngnrg. Co., 431 S. Dearborn St., Chicago 5. 111.

HERMAN. JOHN Superior Coal Co., Gillespie. III.

s HERRINGTON, M. K.. Yl/c. USNR
668-12-23. Hcdron Detachment 3, Navy 117, c/o Fleet Post Office, New York. N. Y.

HERT, A. K Snow Hill Coal Corp., Merchants Nat'l Bank BIdg., Terre Haute, Ird.
HEYD, \Y. J Hagerty Bros. Co., 927 S. Washington St.. Peoria. 111.

HICKS, H. N Truax-Traer Coal Co., No. 7 Signal Hill Blvd., East St. Louis, 111.

HIGGINS, T. C, Assoc. Mine Insptr
Bureau of Mines, 2316 Lowell Ave., Springfield. 111.

IIIPPI.ER. F. R Ohio Carbon Co., 125(18 Berea Rd.. Cleveland, Ohio
HITT, JOS. E Walter Bledsoe & Co., Arcade BIdg., St. Louis, Mo.
HOEHN, R. A Superior Coal Co., Gillespie. III.
HOEHN, ROY O.. Mng. Engr Superior Coal Co., Gillespie, 111.
HOGAN, TOM

Mill Supply & Machinery Co., 2910-12 Washington Av&,"St! Louis,Mo!
HOLMES, ALBERT W., Engr

Link-Belt Co., 8147 Champlain Ave., Chicago 19, ilk
HOLMES, JOHN K„ Secy

Robert Holmes &Bros.. Inc., 520 junction Ave., Danville,"Til.
HOLMES, PROF. LESLIE A., Assoc. Prof, of Geology

Illinois State Normal University, Normal, ill.
HOLMES, R. G Whitney Chain &Mfg. Co., 325 W. Huron St., Chicago 10, 111.
HOI.TON, GEORGE

American Cyanamid &Chemical Corp., 30 Rockefeller plaza"New"York, n!y!
HOOK, GEORGE H„ Sis. Mgr

Beck &Corhitt Co., 1230 N."MainSt.,St.~Louis"'Mo
HOPGOOD, TED AtIas Pow(lcr ^ Belleville, III.
HOUP. R. W Post-Glover Elect. Co., 221 W. Third St., Cincinnati. Ohio

Our Advertisers wake it possible to publish this volume —give them a "break:'
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HOUSE, NOBLE D„ Dist. Mgr •••-•
Portable Lamp & Equip. Co., 608 \V. Main St., West Frankfort, 111.

HOUTS. ROBERT S., Western Mgr., Mechanization
2800 Board of Trade Bldg., Chicago 4, 111.

HOWARD. HUBERT E.. Pres
Pyramid Coal Corp., 230 X. Michigan Ave., Chicago 1, III.

HUBER. LOUIS W.. Dist. Mgr •.•.•
Mine Safety Appliances Co., 1404 First Natl. Bank Bldg., P. O. Drawer 120,

Lexington, Ky.

HUEY. JOHN J.. Elec. Engr ~~ -•••—-
United Electric Coal Companies, 307 N. Michigan Ave.. Chicago 1, III.

HUFF, FRED A '. Truax-Traer Coal Co., Elkville, 111.
HUGHES, ARTHUR M Superior Coal Co., Gillespie, 111.

HUGHES, J. J ~-
Thomas A. Edison, Inc., Edison Storage Battery Div., 1902 Continental Bldg.,

St. Louis, Mo.

HUMMERT, AUGUST J.. V. P. & Gen. Mgr
Breese-Trcnton Mining Co., Breese, 111.

HURST. W. C, Pres
C&IM Railway Co., 821 Public Service Bldg., Springfield, 111.

HUTCHINSON, GEORGE C, JR.. Manufacturers' Representative
Fanners Bank Bldg., Pittsburgh 22. Pa.

JACK MAN. H. W 111. State Geological Survey, Urbana. 111.
JACKSON. JOHN C, Repr -. .-.-- •-•«----

Mine Safety Appliances Co., 325 S. Illinois St.. Springfield. III.

IAMISON. A. R., V. P ••
Standard Supply Co.. 1549 S. Michigan Ave., Chicago a, 111.

JARVIS, WM. R„ Special Repr •••••
Sullivan Machinery Co., 30 Church St.. New York, N. \.

JAYNE, JAMES IVOR, M. M Sunnyside Coal Co., Box 195, Cuba. 111.
JEFEER1S, J. A : •••••••

c/o Illinois Terminal R. R. System. 710 X. 12th Blvd., St. Lotus, Mo.

JENKINS. G. S., Gen. Supt -- : •••••••
Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo.

"JENKINS, S. T c/o Goodman Mfg. Co., 322 Clark Ave., St. Louis, Mo.
"J ENKIXS, W. J., Pres .............

Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Lotus, Mo.

JENNINGS, "ZACK'' ARI.EN, Dist. Engr •••-•
U. S. Bureau of Mines, Km, 853, U. S. Court House, Chicago 4, 111.

JOHNSON, E. II., Chief Engr. of Mines ™ •• ••••••••••;-
Republic Steel Corporation, Republic Bldg.. Cleveland, Ohio

JOHNSON, HARRISON II.. Sales Engr •--•
Beck & Corbitt Co., 1230 N. Main St., St. Lotus, Mo.

JOHNSON, JOE. Supt ••-•- •••• -••••
St, Louis & O"Fallon Coal Co., Fairmount Hotel, Collmsville, III.

JOHNSTON, J. M., C. E Bell & Zoller C. & M. Co., Zeigler, III.
JONES, ARCH M John A. Roebling's Sons Co.. 2023 Locust St., St. Louis. Mo.
JONES, DAVID C, Vice Pres The Wood Preserving Corp..

Ayer & Lord Division, 80 E. Jackson Blvd., Chicago 4, III.

Establish your identity —mention this publication when dca/int/ with Advertisers.
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JONES, I). W c/o Paul Weir Company. 307 N. Michigan Ave.. Chicago 1, 111.

•JONES. JOHN E c/o Old Ben Coal Corp., West Frankfort. 111.

SJONES, JOHN I-:.. JR., EM2c, USNR SRTA-Office, Mare Island. Calif.

JONES, I.. 1 Hoe Supply Co., 118 N. McCann St., Benton, 111.

JONES, WALTER M Joy Manufacturing Co.. Centralia. III.

JOUGLET, VOLTAIRE Illinois Mine Commission. Stonington. III.

JOY. DFWFY F Cutter Bit Service Co.. Christopher. 111.

JOYCE, PETER, Asst. Commissioner
Illinois Coal Operators Assn., 722 N. Grand Ave.. W.. Springfield. 111.

JUNELL. ANDREW Truax-Traer Coal Co.. Fiatt. 111.

JUSTICE, CLYDE II., I'res Du Quoin Iron & Supply Co.. Inc.. Du Quoin. 111.

KAGA, R. I Roht. Holmes & Bros. Inc.. 510 Junction Ave.. Danville. 111.

•KEELER. E. R.. I'res
Franklin County Coal Corp., 135 S. La Salle St.. Chicago 3. 111.

KEENAN, A. F U. S. Rubber Co.. 440 W. Washington St.. Chicago 6. 111.

KELCE, I.. RUSSELL. Vice I'res
Delta Coal Mining Co.. 114 W. 11th St.. Kansas City. Mo.

KELCE. MERE C. Gen. Supt
Delta Coal Mining Co.. 114 W. 11th St.. Kansas City. Mo.

KEI.I.EY. CARL A.. Regional Technical Advisor
\Y. I'. B.-Mining Division, 22l< W. Jackson Blvd.. Chicago 6, 111.

KELLY, R. II Ahlbcrg Bearing Co.. 2831 Locust St., St. Louis, Mo.

KENNEDY. E. A.. Treas
Kennedy-Webster Elect. Co.. 300 W. Adams St.. Chicago 6. 111.

KENNEDY, II. M.. I'res „
Kennedy-Webster Electric Co.. 300'W. Adams St.. Chicago 6. III.

KENTFIELD, R. 11 Superior Coal Co., 413 W. Chestnut St., Gillespie. 111.

KESSLER, WALTER W., Inspector U. S. Bureau of Mines, Staunton. III.

KIMBALL. I', (i Duff-Norton Mfg. Co.. I'. O. Box 1889. Pittsburgh. Pa.

KINNEY. II. 1... Mgr. Indst. Dept
The S. K. Welhnan Co.. 1374 E. 51st St.. Cleveland. Ohio

KINSMAN, H. J., Main. Engr Franklin County Coal Corp., Royalton, 111.

KIRSCH, W. II Evansvillc Elect. &Mfg. Co., 600 W. Eichel Ave.. Evansvillc, Ind.
KISS. LAWRENCE Superior Coal Co., Gillespie, 111.
KLEIN, GEO c/o Klein Armature Works, Centralia, III.

KLOPPENBURG, H. M
Ideal Commutator Dresser Co., 1316 S. College St., Springfield, III"

•KNOIZEN, A. S c/o Joy Mfg. Co.. Franklin, Pa.

KNOWLES. JACK. Explosives Inspector
Dept. Mines & Minerals, 311 N. Ida St.. West Frankfort, 111.

KOCURlvK. PAUL Peabody Coal Co., Taylorville, 111.

Play ball with llu- Advertisers who play ball with us.
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SKOENIG, COL. ROBERT I'.. Corps of Engineers
H. Q. 2675 Reg. - APO 39-1. c/o Postmaster. New York, N. Y.

KOI.I!. FRED, Dist. Mgr Jeffrey Mfg. Co.. 3015 Locust St.. St. Louis. Mo.

KOSAXKE. ROBERT M., Asst. Geol ~-
[llinois State Geological Survey. Lrbana. III.

KOSTBADF. C. J.. Pres •' «-» •--•••••••
Berry Bearing Co.. 2635 S. Michigan Ave.. Chicago 16, 111.

KOSTBADF. HOWARD W • ••-•••••
Power Transmission Equipment Co., 130 X. ( luiton St.. Chicago 6, HI.

KRAUSE, E. J Columbia Quarry Co.. Syndicate Trust Bldg., St. Louis. Mo.
KUECHLER, C. W Illinois Powder Mfg. Co.. 730 Pierce Bldg.. St. Louis. Mo.
KUNZ. BFN Mine Investigation Commission. Mt. Olive, 111.

s LAM BUR. CAPT. CHARLFS II.. JR •••• .............-.-•••••
c/o Coal Age, 330 W. 42nd St.. New York. N. Y.

LAND. JOHN. Asst. Comm -.»- •- ••••• •••••
Illinois Coal Operators Assn.. 1203 E. St. Louis St., West Frankfort, 111.

LANGTRY. W. D., Pres ••:••.-• -• "•••; -••»••-
Commercial Testing & Fngrg. Co., 30/ N. Michigan Ave., Chicago 1, HI.

LARSEN, EDWARD H.. Gen. Supt Florida Coal Co.. Coultervillc. 111.

LATIMER, T. II.. Fngr -;•-••; •• «-•: •-•-•••
United Electric Coal Companies. 307 N. Michigan Ave.. Chicago I, III.

LAUDER, F. B-. Secretary-Treasurer Blue Hill Coal Co.. Marion. III.
LAURELL, ERIC E., Mine Supt •--•--••;•; r~s ••-•••••"••-.• ,,:•

United Electric Coal Co-s. 127 E. North St.. Du Quoin. 111.

I.AWRY. R. G., Contracting Engineering .. •«-« •—-••••
Roberts & Schaefer Co.. 30/ N. Michigan Ave,. Chicago 1. 111.

LAZZELL, R. GLENN, Mug. Engr ............ ~ ,,, V,Ti liVvT
Island Creek Coal Company. Bon 244. Holden. \\ . Va.

' Egyptian Tie &TimberCa,~1803"Railway Exchange Bldg., St. Louis. Mo.
LEACH, R. A The Bowdil Co., West Frankfort, 111.

E. L DuPotit deNemoure & Co.. 332 S. Michigan Ave.. Chicago 4. 111.

LEE, CAR) Peabody Coal Co.. 231 S. La Salle St.. Chicago 4. III.
LEH MAN. LEWIS IL. Sales Mgr ~~~ -•••••••

Productive Equipment Corp.. 2926 W. Lake St., Chicago 12. III.

SLESlSSupply Officer,'0-320979, Hq. 7tlV'A'rmy"'APO'7S8,''c/o Postmaster. New
York, N. Y.

LEIGHTON, M. M State Geological Survey. Urbana. 111.
I.FMING, ED, Supt Union Colliery Co.. Dowel!. III.
I.ENZINI, JOS. P Cardox Corporation. 205 Station St.. Zeigler. 111.
l.ESENEY, R. M.. Maintenance Engr Truax-Tracr Coal Co.. I'iatt, 111.

You'll discover good merchandise advertised in this good publication.
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LEUVER, J. A U. S. Rubber Co., 440 W. Washington St.. Chicago 6, 111.

LEVIN, N. D Jeffrey Mfg. Co., Columbus, Ohio

LEWIS, A. I)., Chairman
United Constr. Workers. 15th & Rye St., N. W., Washington, D. C.

LEWIS, HOWARD Old Ben Coal Corp.. 509 W. Sixth St.. Benton. 111.
LEWIS, JAMES, Supt Peabody Coal Co.. No. S. Tovey. 111.

LEYHE, CART. W. II Eagle Packet Co.. St. Louis, Mo.

s LINDENHAYN, I.T. ROLF, JR Holabird Ordnance School, Baltimore. Md.

LINDSAY. GEORGE 1013 Walnut St., Eldorado, 111.
LINDSAY. ROBERT I... Supt Dcring Coal Co., Eldorado, 111.
LINDSAY. W. I Socony-Vacuum Oil Co.. Benton. 111.

LINEBARGER, ROY O Atlas Powder Co.. Box 661, Peoria, 111.

s LIN TON. LT. THOMAS
Chicago Ordnance District, 38 S. Dearborn St.. Chicago. 111.

(SLIPE, PFC ROBERT R
Casual Co. 15. AI'O 11175, c/o Postmaster, San Francisco. Calif.

LIPPERT, FRED State Mine Inspector, 920 Centerville Ave.. Belleville. 111.
LITHGOW, C. II

Jos. T. Rycrson &Co.. 16th &Rockwell Sts., Chicago 80, ill
LOEWENHERZ, E., Rres

K. W. Battery Co., 3705 N. Lincoln Ave. Chicago i3, III
LOUR. C. P., Rcpr

Reliance Elect. & Engineering Co., 4903 Delmar St., St. Louis, Mo.
LONG, GENE Truax-Traer Coal Co., Fiatt. 111.

LONGMAN, WALTER .1., Supt Seymour Coal Corp.. Ilerrin, 111.
LOTT. GEO. M...Mining Machinery Sales Corp., 343 S. Dearborn St., Chicago 4, 111.
LOTT, GEORGE M„ JR

c/o Mining Machine Sales Corp.. 343 S. Dearborn St., Chicago 4, 111.
LOWE, ROBERT W„ Engineer

Panther Creek Mines, Inc., 1116 Ridgely BJdg., Springfield, 111
LUBIN, A Central Iron &Metal Co., Box 34, Springfield, III.
LUMAGHI, I.. F., JR., Pres Lumaghi Coal Co., 408 Olive St.. St. Louis, Mo.
LYMAN, 0. E 7535 I.1]clla Ave., Chicago 49, III.
LYONS, FAY A III. Coal Oper. Assn., 724 S. 25th St., Terre Haute, Ind.
MABRY, H. E Equitable Powder Mfg. Co., 711 Euclid Place, Alton. 111.
MACALISTER, J. N

Simplex Wire &Cable Co.. 564 W. Mmiroe St.lChicago6,"ill
MAC MURDO. CEO. C Peabody Coal Co.. 302 W. Market St., Taylorville, 111.
MACVEAN, CORDON

Mine Safety Appliance Co.. ^N7Braddoi~Aveii"KSSui^i, Pa"
MACWHYTECO Kenosha, Wis.
MADDON. W. C, Slsmn

Westinghouse Electric Co., 20 N. Wacker Drivl'Chicago 6, 111
s MAIN. A/C FRED.... ...11A-43N (3). Barracks 8A NAS. Norman. Okla.
MANCHA, RAYMOND Jeffrey Manufacturing Co., Columbus, Ohio

Value is apparent in the merchandise of our worthy Advertisers.
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SMARLIN, (APT. JOHN P U. S. Army Air Forces, 31.3 Kenwood, Dayton. O.
MARSHALL, I). W Bemis Bro. Hag Co., 601 S. Fourth St.. St. Louis. Mo.
MARTIN, JAMES A., Asst. Mine Mgr Truax-Traer Coal Co., Elkville, 111.
MARTIN, PAUL, Ch. Elect Moffatt Coal Co., Sparta, 111.

s MATTHEWS, MAJOR M. A c/oTcmpleton-Matthews Corp., Terre Haute, Ind.
MAYOR. ELMER S Pyramid Coal Corp.. Pinckneyville, 111.
McAllister, eugene, Foreman

Moffatt Coal Co., 128 E. North St.. Du Quoin. Ill
McALI.LSTER. R. 'P., Pres Miners' Examining Board, Du Quoin. 111.
McALPIN, MARK I... V. P McLaren Coal Co., Marion. III.
McARTHUR, M. C, Dist Rep Bear Mfg. Co.. Rock Island. 111.

tMcAULIFFE, EUGENE. Chnm. of the Bd
Union Pacific Coal Co., 1-116 Dodge St.. Omaha. Nebr.

s McCABE, I.T. COL. LOUIS C
c/o Office of the Chief of Engrs., War Department. Washington, D. C

McCLOUD. DON B
Liquid Oxygen Explos. Mfr., ii<) N. Chestnut St., Du Quoin, ill

McCLUSKEY, RAY State Mine Inspector, 602 E. Grand Ave.. Carterville. III.
♦McCOLI.UM, 11. C Allen &Garcia Co.. 332 S. Michigan Ave., Chicago 4, 111.
McCOY. J. M.. Mug. Engr Truax-Traer Coal Co., Fiatt. III.
Mcculloch, wm. c

Roberts &Shaefer Co., 307 N. Michigan Ave., Chicago i, ill"
McCULLOUGH, E. W

American Car & Foundry Co., 2111 S. Center St., Terre Haute, ind"
McDIVITT, J. W Fairview Collieries. 430 Big Four Bldg.. Indianapolis, Ind.
MCDOWELL, W. J Nail City Bronze Co., 7005 Crandon Ave., Qiicago 49, 111.
McELHATTAN, D. F., Saf. Engr Peabody Coal Co., Marion, 111.
McELVAIN, RALPH C, Pres Morris Coal & Mining Co., Box 311, Morris, III.
McEVOY, F. E„ I'. A -

Bell &Zoller Coal & Mng. Co., .307 N. Michigan Ave., Chicago 1, ill.
♦McFADDEN, GEORGE C 408 Elmore, Park Ridge, III.
McFADDEN, NAT, Div. Engr Peabody Coal Co., Taylorville, III.
McGRAW. W. C

Westinghouse Elec. it Mfg. Co., 411 N. Sevetitii St.. St. Louis, Mo.
McGREGOR. M. G Ahlberg Bearing Co., 3025 W. 47th St.. Chicago 32. III.
McGUIRE, L. II

U. S. Bureau of Mines, 233 Federal Office Iiidg.. Seattle 4, Washington
McKAIG, C. E.. Mgr

Wire Rope Sales, Jones & I.aughlin Steel Corp., Gilmore Wire Rope Div.,
105 W. Adams St., Qiicago 3. 111.

McLAREN, A. B McLaren Fuel Co.. Marion. 111.
McLAREN. W. S McLaren Coal Co., Marion. 111.
McLEESE, R. R Dayton Rubber Co., 138 N. Lawn St., Kansas City, Mo.
McMANUS. P. II.. Asst. Sis. Mgr _ '.

Templeton. Kenly it Co., 1020 South Central Ave., Chicago 51. 111.

Buyer meets Seller in the back of this book.
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McMULLEN, JOS. E., Ore Inspector .-.-.- :;- •••-
Dept. Mines &Minerals. 719 St. Clair Ave., Collmsville, 111.

McMURRER, P. D American Mining Congress. Munsey Bldg., Washington, D. C.
McNAIL, W. M Bell &Zoller Coal &Mng. Co., Zciglcr, 111.
McNAMARA, W. 1".. JR.. Sales Kngr -. •-•••-•••••-• -• "• v =r

Bethlehem Steel Co., 1/07 Moss Ave.. Peoria, 111.

McPHAIL, ROBERT. Supt Peabody Mine No. 18. West Frankfort, III.
MEAGHER, GEORGE C. W. & F. Coal Co.. West Frankfort, 111.

s MEAGHER. LT. JOHN R.. USNR --. : •-• r="w••»••••..
Hdq. Sipl. Patrol Wing. U. S. Naval Station, Quonset Point, R. I.

MEDILL. ROBERT M.. Director Dept. Mines &Minerals, Springfield, 111.
MEDILL W. L Dept. Mines &Minerals, Springfield, 111.
MEISSNER, JOHN F„ Dist. Mgr ••-•--••••--•• ~ ••••--—: r-Jfr

Robins Conveyors, Inc.. 37 W. Van Buren St.. Chicago a. III.
MEISTER. V. S The Jeffrey Mfg. Co., 2135 Third Ave.. Terre Haute, Ind.

•MELVILLE. J. B. F., Vice Prcs ...............
Fairview Collieries Corp., 430 Big Four Bldg.. Indianapolis a. Ind.

MERCER. HUGH, Mng. Engr Consolidated Coal Co., 304 S. Ninth St.. Herrin, 111.

MiningMachine Pa^,> In£ 5707 St. Clair Ave.. Cleveland 3. Ohio
METZGER, WALTER G Quaker Rubber Corp., 5249 Blow St.. St. Louis, Mo.

MEYER, CHARLES, Supt Mine Rescue Station. DuQuoin, 111.
MEYERS, EDMUND I Asst. Ch. Elect., Superior Coal Co., Gillespie, 111.

SMIKESEI.L. ENSIGN D. B. (SO USNR™-....-.. - •»•; wvrw
Aux. Air Fac, San Clcmente Island, c/o Postmaster. San Diego 46, Calif.

MILLER, FRANK I Virdcn Mining Co.. Virden, III.
MILLER, FRED A Consolidated Coal Co., 305 S. 13th St.. Herrin, 111.
MILLER, JAMES B., Pres --.-.. - •--••• : ••••••-

Mines Equipment Co.. 4215 Clayton Ave., St. Louis, Mo.
MILLER, J. D., Application Engineer --;•,:-,••: ^ 4V :" ••;•••

Westinghouse Elect. Mfg. Co., 418 S. Washington St.. Peoria. 111.
MILLER, JAMES E Mines Equipment Co., 4215 Clayton Ave., St. Louis, Mo.
MILLER. J. W National Electric Coil Co., 273 Cornwall Drive. Crete, 111.
MILLER, JOHN T., Asst. to Sales Mgr -—• .......

Mines Equipment Co., 421a Clayton Ave., St. Louis. Mo.

MILLER. RICE W Nokomis Coal Co., Nokomis, 111.

MITCHELL, A. G v - WAV «T
American Cyanamid & Chemical Corp., Explosives Dept., Mt. Vernon, 111.

MITCHELL, D. R Mineral Industries Bldg., State College, Pa.
MOFFATT, H. A., Sec-Treas Doolcy Bros., 1201 S. Washington St., Peoria, III.
MOHN. B. E Edward Mohn & Son, Barlonville, 111.
MONICO, J. A Illinois Powder Mfg. Co., 124 N. Fouth St.. St. Louis, Mo.
MOORE, EDWARD II.. Service Engr .--- ••-••••

Northern III. Coal Corp., 310 S. Michigan Ave., Chicago 4, III.
MORAN, FRANK F„ Field Rcpr .-...,. •-•-•-••-

Amer. Mng. Cong.. 520 N. Michigan Ave., Chicago 11, 111.

Let our Advertisers' products help you to profit from your business.
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MORAN, PAUL \V. F. J.. Prep. Mfir
Pyramid Coal Corp.. Box 1140, Terre Haute, hid.

MORGAN, \V. I... State Mine Inspr Chandler Apartments, Macomb. 111.
JS MORRIS. ROBERT X.. U. S. Marine Corps

319 West O'Gara St., Harrisburg, ill.
MORROW. J. B., President Pittsburgh Coal Co., Oliver Bldg.. Pittsburgh. Pa.

•MORROW. J. 1). A.. President Joy Manufacturing Co.. Franklin. Pa.
MOSEBACH, K. J., Pres

Mosebach Flee. &Supply Co.. 1115 Arlington Ave.. Pittsburgh. Pa!
MOSER, C. E Socony-Vacuum Oil Co., 4140 Lindell Blvd., St. Louis, Mo.

•MOSHS. HARRY M.. Pres H. C. Frick Coal Co., 1322 Frick Bldg.. Pittsburgh, Pa.
fMOSKS. THOMAS 123 X. Franklin St.. Danville, 111.

MULLINS, T. C. Pres
Northern Illinois Coal Corp.. 310 S. Michigan Ave.. Chicago 4. III.

MUXRO, CHARLES W 5047 Columbia Ave.. Hammond. Ind.

XASH. J. J Sligo Iron Store Co.. 1301 X. Sixth St.. St. Louis, Mo.
XEAL, ELMER G Freeman Coal Mining Corp., Herrin. 111.
NEAL, J. D Consolidated Coal Co., Mt. Olive. 111.
NELSON, I. C c/o Bcall Bros. Supply Co., Marion. 111.
NELSON, W. W.. Br. Mgr W. K. Wellman Co., 2833 Locust St., St. Louis 3. Mo.
XESLAGE, O. J.. V. P Sullivan Machinery Co.. Michigan City. Ind.
NEWMAN, RICHARD Deer Creek Coal Co., Lincoln, 111.
NEWTON, H. W Barber-Greene Co., Aurora, 111.
NICHOLSON, II. P., Pres Chestnut Hill Zinc Co., Galena. HI.
N1COLAI. F. E

Terre Haute Heavy Hardware Co.. 545 N. 13th St., Terre Haute, Ind.
NIEDRINGHAUS, R. C

A. Leschen & Sons Rope Co., 5909 Kennedy, St. Louis, Mo.
NOEL, WILLIAM, Supt Cardox Corp., Benton, 111.

NUCKELS, C. E 221 W. Third St., c/o Post-Glover Electric Co., Cincinnati, Ohio
OAKLAY. WALTER II., JR., Sales Engr

Bethlehem Steel Co., 400 X. Michigan Ave., Chicago II, 111.
OBERJUERGE. W. W

Oberjuerge Rubber Distributing Co., Third & Walnut Sts., St. Louis, Mo.
ODENDAHL, W. B U. S. Bureau of Mines. Benton, 111.

OEHLER. HARLAN E.. ElTgr Bixhy-Zimmer Engineering Co.. Galesbnrg. III.
OLDHAM, K. W Standard Oil Co.. Harrisburg, 111.
O'LOUGHLIN, IVAN. Asst. Engr

Northern Illinois Coal Corp., 310 S. Michigan Ave.. Chicago 4, ill.
O'NEAL, BYRON State Mining Board. 408 E. North St., Staunton. III.
O'NEILL. CHARLES J...c/o DuPont Powder Co., McCormick Bldg.. Chicago 4. 111.
O'NEILL. T. J U. S. Rubber Co.. 440 W. Washington St., Chicago 0. 111.
O'ROURKE, DAX Sanford-Day Iron Works, Hotel Dealing, Terre Haute, Ind.
O'ROURKE, JOHN 303 W. Lindell St., West Frankfort, 111.

Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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O'ROURKE PETE W. M. Males Co., Danville. 111.
ORR, WILLIAM Illinois Mining Commission, 911 S. Madison St., Gillespie. III.
OSBORNE, WM„ JR Superior Coal Co., Gillespie, 111.
OVERSTREET, J. W National Electric Coil Co., Columbus, Ohio
PAGE, FARREL1 B. E. Schonthal &Co., Box 504, Sesscr, 111.
PARLIER. HENRY W., Shop Foreman •_••..--. -- -•-••

United Electric Coal Go's, Buckbcart Mine. 40/ N. Ave.. Canton. 111.

PARMLEY, S. M., Prep. Engr :••-- •-•--—
Pittsburgh Coal Co., 1014 Oliver Bldg.. Pittsburgh, Pa.

PAUL. R. J Allis-Cbalmers Mfg. Co.. 1205 Olive St.. St. Louis. Mo.
•PEABODY, STUYVESANT, Pres -— --•-•--

Peabody Coal Co.. 231 S. La Salle St.. Chicago 4. III.
PEARCE. J. R Dcpt. Mines & Minerals. 11 S. La Salle St.. Chicago 3. 111.
PEARSON, T. W., Pit Supt Central States Collieries, Inc.. Cuba, 111.
PECIIMAN. O. A - .............

A. l.escbcn \- Sons Rope Co.. 5909 Kenncrly Ave.. St. Louis. Mo.

PECKHAM, O. II : -•••-
Obcrjuerge Rubber Distrib. Co., Third & Walnut Sts.. St. Louis. Mo.

PERRY, R. G Sahara Coal Co.. Harrisburg. 111.
PERZ. FRANK Federal Mine Inspector. Staunton. III.
PETERSON. C. A Bethlehem Steel Co., Wrigley Bldg.. Chicago 11. III.

♦PFAHLER, F. S.. Pres Superior Coal Co., 400 W. Madison St., Chicago 6. 111.

PHILLIPS. ARTHUR. Supt
Peabody Coal Co., Mine No. 59. 2710 S. Douglas Ave., Springfield, III.

PHILLIPS, EDGAR R 631 MeCully St.. Pittsburgh. Pa.

PICKARD, A. E The Tamping Bag Co., Mount Vernon, 111.
s PIERCE. I.T. FRANK E.. JR.. U.S.N.R

c/o Bethlehem Steel Co.. Wrigley Bldg.. Chicago 11. 111.

PIERSOL, R. J State Geological Survey, Urbana, 111.
PLESCHNER, O. J.. Mug. Engr

U. S. Coal & Coke Co.. R.R. No. 1. Georgetown, 111.

POLING, GILBERT
Evansvillc Elcc. & Mfg. Co., 600 W. Eichel Ave.. Evansvillc, Ind.

POLLACK, HARRY Pollack Brothers. Herrin. 111.
POOLE, JOSEPH, Special Rep P. M. A., 727 Bramble St.. Eldorado. 111.
PORTER, A. N Manna Coal Co., c/o General Delivery, St. Clairsville. Ohio
POWELL, JAMES S Superior Coal Co., 701 S. Macoupin, Gillespie, III.

♦POWERS, F. A Hulburt Oil & Grease Co., Box 21, Peoria. 111.

PRATT, STEWART M Superior Coal Co., Gillespie. 111.

PRICE, W. II., Supt Delta Coal Mining Co.. Marion. III.

PRIEST. LLOYD M., Office Mgr Little John Coal Co., Victoria, 111.

PRINS, KLAAS, Coal Prep. Engr Pittsburgh Coal Co., Pittsburgh, Pa.

PRITCHARD, W Goodman Mfg. Co., 322 Clark St., St. Louis, Mo.
PROFFITT, R. P

c/o Timkeii Roller Bearing Co., 2534 S. Michigan Ave., Chicago 16, III.

Our Advertisers, who make Ihis volume possible, will appreciate your inquiries.
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PROX. ROBERT F Frank Prox Co.. Inc.. 1201 S. First St., Tcrrc Haute, Iixl.

•PRUDENT, NORMAN Centralis Coal Co., Centralia, III.
PSCHIRRER, A. R-, Pros Pschirrcr & Sons Coal Co.. R. R. No. 4. Canton. III.

PSCHIRRER, JOHN Pschirrcr & Sons Coal Co., Canton. 111.

PURICELLIO, CHARLES J Mineweld Co., 101 N. 12th St., Herrin, III.
PURSGLOVE, JOSEPH. JR Pursglovc, W. Va.
QUICK. E. II Atlas Powder Co.. 609 S. New St.. Springfield, III.

RASSrEUR, T. E., Pres .
Central Mine Equipt. Co.. 4520 Enright Ave., St. Louis, Mo.

REAK, MURRELL, Member
State Mining Board, 1604 E. Oak St., West Frankfort, 111.

REED, C. IL. Serv. Engr The Howard Corp., 27 S. Mcramcc St.. Clayton, Mo.
REED, FRANK II State Geological Survey, Urhana. III.

REED, J. R., Sales Engr
National Electric Coil Co., 201 N. El Molino Ave., Pasadena, Calif.

s REED, CPL. R. F... 35724957 :.
Co. A, 63rd Engrs. (c) Bn., APO-44, Ft. Lewis, Wash.

REES, O. W., Chemist
III. State Geological Survey, Natural Resources Bldg., Urhana, 111.

REESE. C. A General Electric Co., 607 E. Adams St., Springfield, III.

REESE, E. P The Wm. Powell Co.. P. 0. Box 106. Cincinnati 22, Ohio
REIBER. J. LOUIS ;

Mt. Olive & Staunton Coal Co., 806 LaClede Bldg., St. Louis, Mo.

REICIII.ING. R. 1... 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 N. Michigan Ave.. Chicago 1. III.

REITHER, E. C c/o Timken Roller Bearing Co.. 416 Craig St., Pittsburgh, Pa.

REUTER, WM., Constr. Engr Peabody Coal Co., P. O. Box 311. Marion, III.

RHEIN, HERBERT E
American Brattice Cloth Cor])., 4120 Broadway. Indianapolis, Ind.

RHINE. FRANK E c/o Piasa Foundry Co., Box 88, East Alton, III.

R1IOADS, M. J Spring Valley Coal Co., Spring Valley. 111.

RICE, OSCAR, State Mine Inspector Elizabcthtown, III.

RICHARDS, L. O Robert Holmes & Bros,, Danville. III.

RICHART, F. W Coal Age, Carterville. Illinois

RICHART, RALPH R., Asst. Ed.. Coal Age
McGraw-Hill Publishing Co.. 330 W. 42nd St., New York, N. Y.

RIEDLINGEK. ARTHUR P., State Mine Inspector :
117 Amsler St., Barlonville, 111.

RIEGER, ARTHUR J., Welding Engr 804 Maple St.. Zeigler. III.

ROBERTS, BEN P., Area Serv. Supvsr
Shell Oil Co., Inc., 602 S. Court St., Marion, 111.

ROBERTS, HOWARD
C. F. Gharst Supply Co., 550 N. Ninth St., Terre Haute, Ind.

RODENBUSH, JAKE. Asst. Mine Mgr Peabody No. 24 Mine, Georgetown, 111.
RODENBUSH. JOHN, Gen. Supt C.W.F. Coal Co., Benton, 111.

Our Advertisers are our friends and fellow members. Consull them frequently.
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ROE, WALTER B., Asst. Chief Engr .™.; ••••••••••
Truax-Traer Coal Co., 310 S. Michigan Ave., Chicago 4. III.

ROHRER, L. C, Sales Rep •••••"•••••"•; ••• •:::•'• Z"".:r
Jones & Laughlin Steel Corp., 105 W. Adams St., Chicago 3, 111.

ROLF.Y, ROLF W., Chief Engr "-;•;••-. v; p.- JJT
Ml. Olive & Staunton Coal Co., 802 S. Hackman St., Staunton. III.

Bituminous Casualty Corp., Cleaveiand Bldg., Rock Island, III.
ROMAN. F. \V 332 S. Michigan Ave., c/o Hercules Powder Co., Chicago 4, III.

ROMIG. JOHN Atlas Powder Co., Wilmington, Del.

ROSENQUIST, G. C •••• •--•; ••••»••:•
Wood Preserving Division, Koppers Co., Railway Exchange Bldg., Chicago 4, HI.

ROSING. BORGE, Gen. Sis. Mgr v ••••••• -••••
West Va. Steel & Mfg. Co.. Huntington 6, West Ya.

» ROSS, CAPT. T. P ~ ~ ; •-••••••
Base Sec. Sig. Office, APO 922. c/o Postmaster, San Francisco, Calif.

ROZANSKI, M., Mine Mgr Pea'liody Mine No. 8, 524 S. Cherokee, TaylorviUe. 111.
RUHL, R. J Mines Equipment Co., 1909 S. Kingshighway Blvd., St. Louis 10, Mo.
RUSHING, JOHN, Supt Mine Rescue Station, Herrin, 111.
RUSSELL, FRANK Russell &Son, 100 W. St. Louis St.. West Frankfort. III.
RL'TLEDGF. J. J.. Chief Mng. Engr State Office Building, Annapolis', Md.
RYAN, J. P Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4. III.

•RYAN, JOHN T., JR.. Gen. Mgr
Mine Safety Appliances Co.. Braddock, Thomas & Meade Sts.. Pittsburgh, Pa.

SACKBAUER. L. A., Coal Traf. Mgr...Missouri Pacific Railroad Co.. St. Louis, Mo.

SALMONS. J. D Pcabody Coal Co., Kincaid, III.
SALSICH, NEIL E Jeffrey Mfg. Co., Columbus. Ohio
SANDOE. R. D Pittsburgh Coal Co., Oliver Bldg., Room 1014, Pittsburgh 30, Pa.
SANFORD, J. II., Mgr Mining Division, Ohio Brass Co.. Mansfield. Ohio
SAURS. FRED C U. S. Bureau of Mines, 508 Kellogg Ave., Peoria, 111.
SAUSSER. C. D Ohio Oil Co., 927 S. Grand Ave.. E., Springfield, 111.

SAUTER, GEORGE
Artophone Corp., Philco Battery Division. 4200 Forest Park Blvd.. St. Louis 8. Mo.

SAYLOR. H. N.. Pres Savior Tie & Timber Co., 2331 S. Broadway, St. Louis. Mo.

SCANLAN. DRISCOLL O State Mine Inspector. P. O. Box 85. Nashville, 111.
SCHIBER. R. R State Mine Inspector, Glen Carbon, 111.
SCHLAPP. C. IL, JR Perry Coal Co.. O'Fallon, 111.

SCHLEGEL. WM. P.. Gen. Mgr
West Div.. Truax-Traer Coal Co., 1002 Shell Bldg.. St. Louis 3. Mo.

SCHLEPER, G. J Union Colliery Co., Dowell. 111.

SCHLITT, FRANKLIN C Schlitt Hardware Co., Springfield. III.

SSCHLITT. LT. (j.g.) THEODORE J
U.S.N.R., S.C., N.L.F.E.D.. Naval Repair Base. Bldg. 78. San Diego 36, Calif.

SCHMIDT, E. A., Sales Engr
I-T-F. Circuit Breaker Co, 1410 Shell Bldg., St. Louis, Mo.

Our Advertisers arc selected leaders in their respective lines.
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SCHMIDT. W. E
Mining & Investigating Commission. 107J4 S. Macoupin. Gillespie, 111.

SCHOEN, WM. H., JR.. Prcs
Pittsburgh Knife & Forge Co., 716 Chateau St., N.S., Pittsburgh 12, Pa.

*SCHONTHAL, B. E., Pres
B. E. Schonthal & Co., 28 E. Jackson Blvd., Chicago 4, III.

*SCHONTHAL. D. C West Va. Steel & Mfg. Co., Huntington 6, West Va.

SCHONTHAL, JOSEPH, Sec
B. E. Schonthal & Co., 28 E. Jackson Blvd., Chicago 4, 111.

SCHOOLER. PROF. D. R Missouri School of Mines. Rolla, Mo.

SCHOPF, JAMES M., Paleohotanist
Origin & Constitution Coal, U. S. Bur. of Mines, 4800 Forbes St., Pittsburgh 13, Pa.

. SCHRECENGOST, H. A., Coal Mine Inspector
U. S. Bureau of Mines. 2530 Lowell Ave., Springfield, 111.

SCHUBERT, R. R„ V. P. and Gen. Mgr Greensburg Mach. Co., Greenshurg, Pa.

SCHULER, HARRY A., Engr
Robins Conveyors, Inc., 37 W. Van Buren St.. Chicago 5. 111.

♦SCHULL, B. H.. Gen Mgr Binklcy Mining Co.. P.O. Box 1140, Terre Haute, Ind.

SCHWALB, F. E., Dist. Mgr
Webster Mfg. Co., 343 S. Dearborn St., Chicago 4, 111.

SCHWARTZ, H. L W. M. Hales Co., Hillsboro, 111.

SCHWEiCKHARDT, W. K.,
Walsh Refractories Corp., 176 W. Adams St., Chicago 3, 111.

SCHWEINSBERG. II. E
Portable Lamp & Equip. Co., 72 First Ave., Pittsburgh, Pa.

SCULLY. T. ALVTN U. S. Bureau of Mines, 625 E. C. St., Belleville. 111.

SEE, FRED O., Dir. of Sales
Mining Div. Cardox Corp., 307 N. Michigan Ave., Chicago 1. III.

SEEKAMP. HERMAN L Superior Coal Co., Gillespie, 111.

SEHNERT, JOHN A
Jones & Laughlin Steel Corp., 916 Shell Bldg.. St. Louis, Mo.

SELLEG. L. A., Mgr.. Petroleum, Ch'em. & Mng. Sec
Westinghouse Elect. & Mfg. Co.. 20 N. Wacker Dr., Chicago 6, III.

SENSENICH, CHESTER G., Chairman of the Board
Irwin Foundry & Mine Car Co., Irwin, Pa

SERVATIUS, H., Sales Dept
Robert Holmes Bros., Inc., 512-520 Junction Ave., Danville, 111.

SEYMOUR, F. II., Gen. Supt Freeman Coal Mining Co., Herein, 111.

SHAFER. GLENN A.. Pres Pana Coal Co., Pana. 111.

SHEPARD, M. M.. P. A
Franklin County Coal Corp.. 135 S. La Salle St., Chicago 3, 111

SHEPARD, PAUL B., Sales Engr
Stcpheiis-Adamson Mfg. Co., 20 N. Wacker Dr., Chicago 6, III.

SHERWOOD, L. II.. Supt Little John Coal Co.. Victoria. 111.

SHIELDS, JAMES Panther Creek Mines. Inc.. Ridgely Bldg., Springfield, III.

SHORTHOUSE, L. (I., J R.. Supt
Buckheart Mine No. 17, United Electric Coal Companies, Canton, 111.

Mentioning this publication when writing Advertisers puts friendship into business.
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SIDENER, L. E.. Sales Engineer •---•. .-•••••-•
Walsh Refractories Corp., 4070 N. First St., St. Louis, Mo.

SIEVING, A. 11., Sales Engr •--
Productive Equipment Corp., 2010 Olive St., St. Louis, Mo.

SIMONSEX. C. S -
American Cyanamid & Clieni. Co., 2401 [Coppers Bldg., Pittsburgh 19, Pa.

SIMPSON, DAVID Panther Creek Mines, Inc., Ridgely Bldg.. Springfield, 111.

SIM PSON. J. 11
Mines Equipment Co.. 1909 S. Kingslugbway Blvd., St. Louis 10, Mo.

SKELTON. ALEX. Supt
Division of Mine Rescue. Department of Mines & Minerals, Peru, 111.

SHILLINGS. DAVID N.. Bus. Mgr
Shillings Mining Review. 501 Builders Exchange Bldg.. Duluth. Minn.

SLOAN. W M.. J R., Serv. Dcpt
Mine Safety Appliance Co.. .117 W. Raymond St. Uarrisburg. III.

SI.OMER. J. .1.. Eng. Dept Goodman Mfg. Co., -18.54 S. Ilalstcd St., Chicago 9. 111.

SMILEY, E. 1! Illinois Gear & Machine Co., 2108 N. Natchez Ave.. Chicago .55. 111.

SMITH. C. M Mechanization. Munsey Building. Washington. D. C.

SMITH, GEO. N., Mine Supt
Pcabody Coal Co.. 1800 Whittier Ave.. Springfield. III.

SMITH. FRANCIS J., Inspector U. S. Bureau of Mines. Staunton. III.

SMITH. R. B., Coal Traf. Mgr r-.
Illinois Central R. R.. 1.55 E. 11th PI.. Chicago 5, III.

SMITH. SIDNEY Mt. Olive & Staunton Coal Co.. Staunton. 111.

SXARR, F. E., Supt. Orient No. 1 C.W.F. Coal Co., West Frankfort, 111.

SXARR. GEORGE W Geo. W. Snarr & Co.. 110 S. Ninth St.. St. Louis. Mo.

SNEDDEN, GEORGE. Cty. Mine Inspect 217 W. Washington St.. Springfield. 111.

SNYDER. W. D., Sales Engr
Lehigh Safety Shoe Co.. 607 Tenhroeck St.. Paris. 111.

SOMERS, BYRON. Supt Truax-Traer Coal Co., Fiatt. 111.

SOMF.RS. HOWARD Truax-Traer Coal Co.. Fiatt, III.

SONDAG, RAY J Mineweld Co., 200 S. Theresa Ave.. St. Louis .5. Mo.

SOPER, ROY Goodman Mfg. Co., 322 Clark St.. St. Louis, Mo.

SOULE, M. M., Vice Pres
United Electric Coal Co's., .507 N. Michigan Ave.. Chicago 1, III.

SOUTHARD. J. I Carter Processing Plant, Peabody Coal Co.. Kincaid, 111.
SOUTHWARD. G. IS.. Mug. Engr

American Mining Congress. 439 Munsey Bldg., Washington, D. C.
SPENCER, KENNETH A., Pres

The Pittsburg A- Midway Coal Mug. Co.. 610 Dwight Bldg., Kansas City. Mo.
STANK, FRANK, State Mine Inspector Box 202, Taylor Springs, 111.
STAREK, R. B c/oOld Ben Coal Corp., 230 S. Clark St., Chicago 4, III.
STARKS. J. W„ Div. Supt Peabody Coal Co., Taylorville, 111.
STARKS, LLOYD G Peabody Coal Co.. No. 7, Kincaid, 111.

STARKS. ROY Peabody Coal Co., No. 9. 123 E. Poplar St., Taylorville, 111.
STEARNS, EARL !>., Gen. Sales Mgr Barber-Greene Co., Aurora, 111.

Our Advertisers wake it possible to publish this volume —give them a "break."
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STERLING, H. C c/o Union Carbide Co., 30 E. 42nd St., New York, N. Y.

$S STEPHENS, ROBERT M., U.S.N.R 401 Election St., Benton, III.

STERBA, E. J., Engr Webster Mfg. Co., Inc., 343 S. Dearborn St., Chicago 4, 111.

♦STEVENS, E. F c/o Binkley Mining Co., Railway Exchange Bldg., St. Louis. Mo.

STEWART, J. W
Dept. Mining X- Metal. Engrg.. University of Illinois, Urbana, 111.

STILLE. HERMAN. Safety Man Mt. Olive & Staunton Coal Co.. Staunton, III.

STONE, A. M Sahara Coal Co.. Harrisburg. III.

STOTLAR. J. C Mechanization. Mnnsey Bldg.. Washington, D. C.

STRAWN, W I... Sis. Mgr
United Iron Works, 521 Ridge Bldg., Kansas City, Mo.

SULLIVAN, (5. DON, Asst. to Pres
Fairview Collieries Corp.. 105 S. Meridian Si., Indianapolis, Ind.

SUTHERLA> D. HARRY T Standard Oil Co.. Marion, III.

SUTOR. DON M„ Vice Pres
Mines Equipment Co., 4215 Clayton Ave., St. Louis 10, Mo.

SWALLOW. 1!. II.. Chief Engr
Fairview Collieries Corp.. 430 Big Four Bldg., Indianapolis 5, Ind.

SWEENEY, M. J Mt. Olive & Staunton Coal Co.. Staunton. 111.

TAGGART, ROBERT, State Mine Inspector Farmington. 111.

TAYLOR. C. !• Goodyear Tire & Rubber Co.. 7324 GofT Ave.. St. Louis 8, Mo.

•TAYLOR. H. H.. JR
c/o Franklin County Coal Corp.. 135 S. La Salle St., Chicago 3, 111.

TAYLOR. JOHN Dept. Mines X Minerals. 2055 N. State St., Eldorado. 111.

TAYLOR. SAM. Div. Engr Peabody Coal Co.. Marion. III.

TAYLOR. W. C. Pres Midvale Coal Co.. 721 Olive St.. St. Louis 1. Mo.

TEMPLETOX. KEXLY X- CO 1020 S. Central Ave.. Chicago 44. III.

•THOMAS. T. J.. Pres Valier Coal Co., 547 W. Jackson Blvd.. Chicago 6. 111.

THOMPSON. JOHN. Supt The Black Mountain Corporation. Kcnvir. Ky.

THOMPSON. R. A
Hercules Powder Co.. B-20. Railway Exchange Bldg.. St. Louis, Mo.

TIMMERMAN. GEORGE Mt. Olive X- Staunton Coal Co.. Staunton. 111.

TODD. EMERSON IL. Dist. Sis. Mgr
American Ca'le Div. of American Chain X Cable Co.. Inc.. 400 W. Madison St..

Chicago 6. III.

TOVEY. STEVE. Asst. Mine Mgr Peabody Mine No. 24. Westville, III.

TOWN. GLENN E Deer Creek Coal Co.. Lincoln. 111.

TREADWEI.L. H. A.. V.P C.W.F. Coal Co.. 332 S. Michigan Ave.. Chicago 4. HI.

TREBII.COCK. R. A.. Reg. Tech. Advsr
War Production Board, 226 W. Jackson Blvd.. Chicago 6. III.

TRENGOVE. STANLEY A.. Editor
American Mining Congress, Mnnsey Bldg.. Washington 4. D. C.

TROGOLO. E. D Hoe Supply Co.. 106 X. Thomas. Christopher. 111.

TROYTLLION. L. A.. Secy, to Div. Supt Peabody Coal Co.. Taylorville, HI.

Establish your identity— mention this publication when dealing with Advertisers.
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•TRUAX, A. H., Pres Truax-Traer Coal Co., 310 S. Michigan Ave., Chicago 4, III.
ULRICH, J. RAY Bethlehem Steel Co., Bethlehem, Pa.
UPP, JACK Dayton Rubber Co., 2741 Washington Blvd., St. Louis, Mo.

Storage Battery Div.,PhUco Corporation, 4200 Forest Park Blvd., St. Louis 8, Mo.
VALUER, J. D General Electric Co., 112 X. Fourth St., St. Louis, Mo.
VAN DOREN, HAROLD, Lubr. Engr Standard Oil Co. (Ind.), Evansville, Ind.
VAN HORN. JACK....R-J Bearings Corp., 3152 Locust at Compton, St. Louis, Mo.
VAN SCHAICK, CHARLES. State Mine Inspector

207 W. Cleveland St., Spring Valley, 111.

VANSTON, J. M Electric Storage Battery Co., 1218 Olive St.. St. Louis, Mo.
VOGEL. A. G., Mgr

Coal Traffic Dept.. Cbicago, Rock Island & Pacific R.R.. 139 W. Van Burcn St.,
Chicago 5. 111.

VOGELPOHL, HARRY, Purchasing Agent Clarkson Mfg. Co., Nashville. 111.

VOIGHT. A. I "•••»•
United States Coal & Coke Co., 5501 Bartlett St., Pittsburgh 1/, Penna.

VOLTZ, GF.O. P., Engr Peabody Coal Co., 2025 S. Sixth St.. Springfield. 111.
VOLTZ, LESLIE S Peabody Coal Co., 231 S. La Salle St.. Chicago 4. III.

VON MEDING, WILLIAM
Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4. 111.

VON PERBANDT, I Allen & Garcia Co.. 332 S. Michigan Ave., Chicago 4, 111.

VROMAN, J. I! Mines Equipment Co., 4215 Clayton, St. Louis, Mo.
WADDELL, J. N Henry H. Cross Co., 122 S. Michigan Ave., Chicago 3, 111.

WALDRON. LEWIS, Supt
Peabody Coal Co. Mine No. 53, Eighth & Hickory Sts., Springfield, 111.

WALKER. PROF. HAROLD L
Dept. Mining & Metallurgical Engrg., 209 Transportation Bldg., Urbana, III.

WALKER, ROY E Cardox Corporation, 610 W. Washington Ave., Benton, III.

WALLACE, E. J E. J. Wallace Coal Co., 1205 Olive St., St. Louis, Mr).
JWAI.LS. MARION B Miami Copper Co., Miami. Arizona

WALSH. J. D., Dist. Mgr Link-Belt Co., 317 N. 11th St.. St. Louis, Mo.

WALTERS, HOWARD A.. Serv. Engr
Sullivan Machinery Co., 409 McFall, Benton, III.

♦WANNER. E. W.. Vice Pres
Hulburt Oil & Grease Co., Erie & Trenton Avcs., Philadelphia. Pa.

♦WARE, LOUIS. Pres
International Agricultural Corp., 20 N. Wacker Dr., Chicago 6. 111.

WARREN. JOHN A
Lincoln Engineering Co.. 2415 S. Michigan Ave., Chicago 16, 111.

S WARREN. I.T. COM. P. I... USNR 3449 S. Wakefield St.. Arlington. Va.

WASSON. L. A.. Asst. Gen. Mgr Wasson Coal Co.. Harrisburg. 111.

WATERMAN. C. W., JR
McNally-Pittsburg Mfg. Corp.. 307 N. Michigan Ave., Chicago 1. 111.

WATSON. D. O Standard Oil Co.. 314 S. Grant West. Springfield. 111.

Play ball with Ihc Advertisers who play ball with us.
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WATSON, WILLIAM. Ch. Engr
Rock Island Improvement Co., 228K- Court St.. I'ckin, III.

WATTLEY, P. A Union Wire Rope Corp.. Ill X. Canal St.. Chicago 6. 111.

WEART, EVERETT T
John A. Roebling's Sons Co., 600 W. Jackson Blvd., Chicago 6, 111.

WEAVER. MAX Yelton Weaver Supply Co.,.215 X. Eighth St.. Springfield. 111.

WEBSTER, R. W., P. A Sahara Coal Co., 59 E. Van Buren St., Chicago 5, 111.

•WEIR, PAUL Paul Weir Company. .507 X. Michigan Ave., Chicago 1, 111.

WEIR, ROBERT, Asst. Director
Dept. Mines & Minerals, Room 219, State House, Springfield, III.

tWEISSENBORN, F. E., Asst. Comm v
Illinois Coal Operators Assn.. 4266 Arsenal St., St. Louis, Mo.

WENDELL, E. A Link-Belt Co., .5(H) W. Pershing Rd., Chicago 9, 111.

WENTWORTH, B. K.. Asst. to Supt
Chicago. Wilmington it Franklin Coal Co., West Frankfort, 111.

WEST, ALBERT R Bertrand P. Tracy Co., Du Quoin, 111.
WEST, JETT J., Trav. Auditor Peahody Coal Co., Taylorville, 111.

WESTERLAND, H. G C. W. F. Coal Co.. West Frankfort. 111.

WEYSSER. JOHN L. G
(Mining Branch, W.P.B.), Apt. 102. 20.52 .57th St.. S.E.. Washington. D. C.

WHENXEN. W. K Hardsocg Mfg. Co., 3650 S. Park Ave.. Springfield. 111.

WHITAKER. D. C.Goodycar Tire & Rubber Co.. .505 E. Second St.. Metropolis. III.

WHITE. FRAXK L., Asst. Chief Engr
Peabody Coal Co., 231 S. La Salle St.. Chicago 4. 111.

WHITE, JAMES, Gen. Supt Franklin County Coal Corp.. Hcrrin. III.

WHITNEY, J. P Peabody Coal Co.. Taylorville. 111.
WHYERS, EDWARD E Wyoming Tie & Timber Co.. Metropolis, 111.

WIEDERAXDERS, E. O Jeffrey Mfg. Co., 3015 Locust St.. St. Louis, Mo.

WILCOX, D. D., G. S Superior Coal Co., Gillespie. III.

WILCOX, RICHARD Superior Coal Co., Gillespie. 111.

WILEY, C. F American Steel & Wire Co.. 208 S. La Salle St., Chicago 4, 111.

WILKEY, FRED S., Secy
Illinois Coal Operators Assn., 307 X. Michigan Ave., Chicago 1, III.

WILKINS, GEXE, Supt Wilkens & Biggs Co.. 105 East Blvd., Marion. 111.
WILKISOX, T. A Hulhurt Oil & Grease Co., Harrishurg, 111.

WILLIAMS, CLIFFORD T., Sales Mgr
The American Crucible Products Co., Lorain. Ohio

WILLIAMS, H. D Sahara Coal Co., Harrishurg. HI.

WILLIAMS, T. H. J Universal Lubricating Co.. Schofield Bldg., Cleveland. Ohio

WILLIAMS, W. J Mine Rescue Supt.. Dept. Mines it Minerals, Springfield. 111.

WILLS. GERALD Peabody Coal Co., Taylorville, 111.

WILSON, GEORGE M
State Geological Survey. HH) Natural Resources Bldg., Urbana. 111.

WILSON. JAMES R
State Mine Bisector, 107 W. Lindell, West Frankfort. 111.

You'll discover good merchandise advertised in this good publication.
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WINN. ISAIAH Valicr Coal Co., Valicr, III.
WINNING. W. T Bituminous Casualty Corp.. 704 N. Eighth St., Hcrrin. III.
WOLFE, F. J Coal Mine Equipt. Sales Co.. Beasley Bldg., Terre Haute. Ind.
WOLFE, SHELDON J

Coal Mine Equip. Sales Co., Beasley Bldg.. Terre Haute. Ind.

WOMMACK. AC. J R. J. Bearings Corp., 3152 Locust. St. Louis. Mo.

WOOD. RICHARD F Belleville Fuels, Inc., 407 N. Eighth St.. St. Louis, Mo.

♦WOODS, HENRY C, Chairman of the Board
Sahara Coal Co., 59 E. Van Buren St.. Chicago 5. III.

WOOSI.EY. CLYDE W., Gen. Supt Pyramid Coal Corp., Pinckneyville. III.
WOOSLEY, KENNETH, Supt Illinois-Pocahontas Coal Co.. Pocahontas, III.

WRIGHT. I). D c/o Central 111. Public Serv. Co., Marion, 111.

WRIGHT, EDWARD S.. Supt
Mine Rescue Station. 330 W. Main St., Belleville. III.

WRIGHT, H. D„ Pres
Republic Coal & Coke Co., 8 S. Michigan Ave., Chicago 3, III.

WRIGHT. JOHN, Supt
Inspection & Delivery, Koppers Co.. Wood Preserving Div., 416 W. Main St.,

Carbondale, 111.

YERKES, J. H Jos. II. Yerkcs & Co., 3715 Washington Ave., St. Louis 8. Mo.

YOIIE, G. R., Chemist
State Geological Survey, Natural Resources Bldg.. Urhana. III.

S YOUNG, LT. A. M., U. S. N. R
c/o Mrs. Young, 115 South Garfield, Hinsdale, 111.

YOUNG, CHARLES C, Chief Engr Franklin County Coal Corp., Hcrrin. 111.

YOUNG. L. E : Box 146, Pittsburgh, Pa.

YOUNG, W. P., Pres
Bell & Zoller Coal & Mining Co.. 307 N. Michigan Ave., Chicago 1, III.

•ZELLER, HARRY A.. Vicc-Prcs
West Va. Steel & Mfg. Co.. Huntington 6, West Va.

Zl M M ER, WALTER
Bixby-Zimmer Engineering Co.. 961 Abingdon St.. Galesburg, III.

ZINKGRAF, J. W„ Dist. Mgr
Chicago Pneumatic Tool Co., 1931 Washington Ave.. St. Louis. Mo.

* Life Members.

t Honorary Members.
t Scholarship Members.

ts Scholarship Members now in service.
s Serving itt the armed forces of the United States Government. Carried as members

in good standing without payment of dues for the duration.

Value is apparent in the merchandise of our worthy Advertisers.



ILLINOIS MINING INSTITUTE'S

ROLL OF HONOR

We honor and we are proud of the following members of the Illinois
Mining Institute who are in the Armed Forces of the United States.
We have endeavored to keep the list correct. Should any name or
names be omitted, you will please advise your Secretary at once in
order that the list may be complete.

Lt. L. S. Ahlen

Capt. Harold C. Brown
Pvt. Bart Campbell

• Lt. J. K. Childs
Capt. Gene H. Danks, CWS
W. J. Dodd, Chief Petty Oflicer
Capt. F. J. limerick
linsign H. D. Freeman
Lt. (j.g.) Richard Y. Fuller
Lt. W. L. Hall

Lt. (j.g.) R. G. Harmon
M. K. Herrington. Y 1/c
John F. Jones, Jr., EM 2/c, USNR
Col. Robert P. Koenig
Capt. Charles H. Lambur, Jr.
Col. John L. Leidenheimer
Lt. Rolf Lindenhayn, Jr.
Lt. Thomas Linton

Robert R. Lipe
Fred Main

Capt. John P. Marlin
Major M. A. Matthews
Lt. Col. Louis C. McCabe

Lt. J. R. Meagher
Ensign D. B. Miksell
Robert N. Morris
Lt. Frank E. Pierce, Jr.
Cpl. R. E. Reed
Capt. T. P. Ross
Lt. (j.g.) Theodore J. Schlitt, USNR
Robert M. Stephens, USNR
Lt. Com. P. L. Warren

Lt. A. M. Young

* Killed in action.



3n Uniting 2temembranr?

WILLIAM ORTMAN. Fob. 22. 1931

S. W. FARNHAM. March 12. 1931

H. C. PERRY. April 13. 1931
A. J. SAYERS. Oct. 11. 1931
C. E. KARSTROM. March 24. 1932

JOSEPH D. ZOOK. May 28. 1932
EDWARD CAHILL. Aug. 4. 1932
JOSEPH VIANO. Dec. 12. 1932
JOHN ROLLO. Feb. 6. 1933
DAVID I. ROCK. Aug. 2. 1933
WM. HUTTON. Aug. 18. 1934
FRED K. CLARK. Oct. 24. 1934
ERWIN CHINN. April 16. 193S
ADAM CURRIE. Juno 12. 1935

W. H. SL1NGLUFF. Sopl. 10. 1935
CHAS. B. SPICER. Oct. 26. 1935

NELSON P. MORRIS. Sept. 3. 1936
DON WILLS. Doc. 9. 1936

T. E. COULEHAN. Jan. 11. 1937
ALBERT WEBB. March S, 1937
H. B. COOLEY. March 23. 1937

C. W. SWANSON. July. 1937
JOSEPH McFADDEN. Sept. 15. 1937
E. G. LEWIS. Sopl. 21. 1937
E. L. STEVENS. Sopt. 28. 1937
W. C. ARGUST. Doc. 17. 1937

H. H. TAYLOR, SR.. Doc. 28. 1937

E. L. BERGER. May 27. 1938
J. I. THOMPSON. Juno 24. 1938
P. W. MacMURDO. July 11. 1938
J. A. EDE. July 26. 1938
M. C. MITCHELL. Sopt. 11. 1938
C. F. HAMILTON. Sopt. 22. 1938
H. C. LONGSTAFF. Oct. 12. 1938

JOHN JOHNSON. Jan. 2. 1939
C. A. BLOMQUIST. Jan. 9, 1939
JOHN WHITE. April 15. 1939
CHARLES HAFFTER. May 21. 1939
BRUNO F. MEYER. July 21. 1939
JOHN A. GARCIA. Aug. 11. 1939
A. J. MOORSHEAD, Oct. 16. 1939
HARVEY E. SMITH. Nor. 6. 1939
C. W. McREAKEN. Nov. 30. 1939
C. C. HUBBART. March 4. 1940

SAMUEL HANTMAN. Sept. 13. 1940
SIMON A. BOEDEKER. Oct. 12. 1940

JOHN H. DAVIS. Oct 21. 1940
S. J. WILLS. Oct. 22. 1940
HARRY HANTMAN. Nov. 5. 1940

J. W. GLENWRIGHT. Nov. 27. 1940
J. C. WILSON. Dec. 18. 1940
NICHOLAS CHRISTENSEN. Dec. 26. 1940

JOHN W. POLING. Jan. 31. 1941

JOHN T. RYAN. Feb. 20. 1941
M. F. PELTIER. April 2. 1941
F. M. BEAN. April 30. 1941
F. M. SCHULL. Aug. 20. 1941
C. J. SANDOE. Aug. 29. 1941

F. F. SCHLINK. March 15. 1942
FRED F. GERMANN, March 31. 1942

JOHN MENTLER. April 28. 1942
HUGH MURRAY. June 5. 1942
G. D. COWIN, Juno 14. 1942
JAMES M. ROLLO. June 15. 1942
SYDNEY A. HALE. Aug. 12. 1942
BYRON BROWN. Sept. 17. 1942
J. E. SEYMOUR. Nov. 21. 1942
OTTO AWE, December 6. 1942

A. F. ALLARD, Dec. 29. 1942
THOMAS R. STOCKETT. Feb. 15. 1943
A. R. JOYCE. April 7. 1943
W. S. BURRIS. April 9. 1943
A. H. MALSBERGER. May 7. 1943
J. B. FLEMING. May 19. 1943
H. T. MORGAN. May 29, 1943
E. W. HASENJAEGER. July 29. 1943
C. W. WATERMAN. August 7. 1943
J. R. HURLBURT. Sept. 6. 1943
JAMES S. ANDERSON. Sept. 1943
F. F. JOHGENSEN. Nov. 1943
E. W. BEARD. Jan. 5. 1944
W. M. ELDERS. Jan. 22. 1944
THOMAS ENGLISH. April 3. 1944
FRANK TIRRE. May 22. 1944
* J. K. CHILDS. June 10. 1944
W. S. STINTON. December 6. 1944
E. W. HAWLEY. Jan. 29. 1945

* Killed in action.



Friends* Meet

This is the sixteenth consecutive yearbook we

have published.

Many of our friends — the advertisers — have

carried copy with us in each issue. They have

expressed satisfaction with the results obtained

through their support.

We urge our membership to consult the Adver

tising Section in this and other issues of our Pro

ceedings when in need of equipment.

Much of the success of our Institute is due to the

support we have had from our friends. We want

to continue meriting it.
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Iality grea|

Hulburt Oil & Grease Company

Philadelphia, Pa.

Specialists in Coal Mine Lubrication



Modernized Trackwork

for Mines

Mine Track is not at its best unless, in addition to being
well manufactured, carefully installed and properly main
tained, it is designed and manufactured to incorporate

all proven safety features.

In West Virginia Track Work you can secure switches,
frogs, guard rails and crossings with built-in features

that protect life and property.

WEST VIRGINIA SAFETY FROGS

Depressed Wings—provent catching of dragging equipment

Heel Riser—prevents point splitting and acts as foot guard.

Thrat Block—prevents wedging of wings and acts as foot guard.

Flare Blocks—act as rerailers and foot guards.

Manufacturers of

trackwork since 7907

THE WEST VIRGINIA STEEL AND

MFG. CO.
(Formerly the West Virginia Rail Co.)

District Sales Agents: B. E. SCHONTHAL & CO., INC.
28 E. Jackson Blvd., Chicago, III.

Mills and General Offices

HUNTINGTON, WEST VIRGINIA

2



Your Industry Faces a

NEW FUTURE

Recently we asked a representative group their view as to coal's future, immediate

and long-time, when war is no longer our commondenominator. They said:

1. Production during the next few years should not fall below 450-million tons

annually, and probably will go as high as 600-million tons, as industry recovers.

2. Only mechanized mines can withstand tho competition situation.

3. Coal's major competition will be petroleum.

4. Government's procedure in disposal of surplus stocks, subsidization of hydro
electric plants, and disposition of pipe lines, will affect coal's future.

Anyhow—Coal faces a new future!

MECHANIZATION—The Magazine of Mode* Coal—can aid in making that

future a better one, by keeping you informed on modern mechanized mining
practices; by bringing you once each month, a well-rounded report on the in
dustry's activities in behalf of coal.

A magazine edited to the end of bringing you tho maximum of useful information*

in tho fewest possible words, at the least expenso of time.

MECHANIZATION, INC., 406 Munsey Bldg., Washington 4, D.C.

Ask for your copy



MARTINDALE PROTECTIVE MASKS

For non-toxic dusts

such as

Textile Mica

Grain Foundry

Wood Soap

Chemicals Glass

Insect powders Rust

Cement Paper

Pollens Spices

House Dusts Fertilizer

Dry colors Charcoal

Lime Bristles

Coal Old paint

Drugs Salt

Carbon Aluminum

Rubber Zinc

Tobacco Gold

Cleaning powders

Fur and fe athers

Ash and Cinders

This aluminum mask, weighing less than Vz oz., fits closely
around the nostrils and mouth. The filter pads which are
quickly replaceable consist of non-absorbent cotton web
between two layers of cotton gauze. Made in standard and
heavy weights. Prices and discounts follow:

LIST PRICES
F.O.B. CLEVELAND, OHIO

Each
Marlindnlo Proloctivo Masks... .SO.25
No. 1 Itolills (standard weight).. .011/2
No. 2 Itolills (heavyweight) 02

The Masks are packed in individual
onvolopos.

Tho Rclills aro packed in onvolopos
containing 25.

The No. 2 (heavy woight] Itolills con
tain twico as much filtering cotton as
tho No. 1.

DISCOUNTS
Loss than S5 list Net
S 5.00 to S 9.99 list 10%
S 10.00 to S 24.99 list 15%
S 25.00 to $ 49.99 list 20%
3 50.00 to S 99.99 list 25%
S 100.00 to S499.99 list 30%
S 500.00 to S999.99 list 35%
S1000.00 or over 40%

Minimum order on charge account
or C.O.D S2.00

Minimum, cash with order SI.00

// payment accompanies outer we trill pity parrel post or express charges. .Money refunded
promptly if you arc not hi ercry tray satisfied. Orders shipped same day received.

THE MARTINDALE ELECTRIC CO.
1363 HIRD AVENUE CLEVELAND. OHIO



Since 1911

COAL'S LEADING PUBLICATION

Coal Age's wide-awake editorial policy gives
its readers the latest news and operating data,
developments in mining methods, new ideas,
articles on the coal industry's problems and its
future. Every issue is a help to getting out more
coal al lowercost, faster and wilh greater safely!

Subscription Price—$3.00 per year

CJJr
A McGraw-Hill Publication

330 West 42nd Street • New York 18, N. Y.
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V rilling blast holes with Coalmaster Tools is

faster and safer because:

(1) They are expertly engineered to require less

power. You can do a cleaner,quickerjobwith
out increasing the load on drill or operator.

(2) The patented Hexagon Coupling reduces
auger changing time and speeds up drilling
10% to 30%.

Yourdrillersfeel lessfatigue—moresecurity; you profit

from increased tonnage at decreased cost. Write us

your requirements—we'll be glad to suggest the tools
best suited to your needs.

F3W

ICQALMASTEHl

—

CENTRAL MINE EQUIPMENT CO.
V ST. IOUIS 8, MO. V V



Up From The Mine
On a Belt Conveyor

The above belt conveyor is equipped with Stephens-Adam-
son SACON carriers. The belt is 54 inches wide and 800
feel long. Huge tonnages of run-of-minc coal are conveyed
on an incline from the bottom of the mine to the surface.

Slephens-Adamson manufactures a complete line of haiul-
lillg equipment for mines including conveyors of all types,
feeders, elevators, skip hoists, etc.

S-A has over 43 years of experience in the Malerial Handling
field and is fully qualified to recommend the correct hand
ling method and to furnish the exact equipment needed for
low-cost handling operations in your mine.

Write us for further information.

Stephens-Adamson Mfg. Co.
45 Kidgcway Avenue Aurora, Illinois



TOR JloeA. the wJacL

POWER JOB

Just one motor is required to power the CLARKSON

LOADER—the lowest loading machine on wheels.

Operator handles all controls from one central

point. No other Loader offers such simplicity of

operation and control, with such a wide range of

application, employing only one 50 h. p. motor.

Get all the fads about the CLARKSON before you

decide on any Loader.

1U

CLARKSON
MANUFACTURING

COMPANY

NASHVILLE • ILLINOIS



SERVING THE MINING INDUSTRY

Since 7863

Itllffll Ilk, III RWli

•I

THE WATT CAR & WHEEL COMPANY

BARNESVILLE, OHIO

District Sales Agents

B. E. SCHONTHAL & CO.. INC.

28 East Jackson Boulevard

Chicago 4, Illinois



MANHATTAN

RUBBER PRODUCTS

for the

COAL MINING INDUSTRY

Cross-sectional view of Manhattan's Homococd Conveyor Bell, showing
how fhe rubber penetrates through completely, forming a homogeneous,

inseparable and cushioned unit.

There is a Manhattan Rubber product tor every important
application in a coal mine.

Conveyor and Elevator Belts - Transmission Belts
V-Belts - Trolley Wire Guard - Mine Suction Hose
Air Hose - Fire Hose - Mine Dusting Hose - Water Hose
Sprinkling Hose - Cable Covering - Oil Spray Hose
Flexible Rubber Pipe - Rubber Lined Pipe

Manhattan Rubber Products have been servicing the coal
mining industry for over fifty years.

it

THE MANHATTAN RUBBER MFG. DIVISION
Of Raybestos — Manhattan, Inc.

Executive Offices and Factories: PASSAIC, N. J.

10



COMPLETE PREPARATION . . .
Washing and Drying Puts Your Coal
in the Premium Price Class

Even high ash content coal can be cleaned and converted into
specification fuel in the right proportion of sizes with McNally
Pittsburg preparation equipment. Clean coal brings premium prices.

Section where two McNally-Norton. Washers wash coal ft x I).
LargCC sizes, unwashed, are loaded direct alter hand picking, or

arc crushed, washed, and rcclassilicd lor loading.

Dryer section showing 0OC of three McNallv Vissac Dryers. I:inc
coals and screenings down to zero arc dried and loaded direct as

stoker coal or blended with other sizes.

every oper

ating hour 23,000

torn ol washed

coal come* from

McNally Plttiburg

equipped planlc

M'NALLY * PITTSBURG
MANUFACTURERS OF EQUIPMENT TO MAKE COAL A BETTER FUEL

M'Nally Pittsburg Mfg. Corp.

rPittsburg, Kansas
307 N.Michigan Ave., Chicago 1,111.

I Koppers Bldg.,Pittsburgh 19, Pa.
ICaixa Postal 1310, Rio dc Janeiro, Brazil

11



TIMKEN BEARING EQUIPPED MINE CARS

Twin portals of the Inland Steel
Company's mine, showing trip of
loaded cars coming out and train
of empties going in.

ARE "TOPS"

AT

INLAND STEEL

Wheelwright Mine

Surface plant, tipple and cleaning plant
at the Inland Steel Company's mine.

There are 900 mine cars in
service at the Inland Steel
Company's coal mine, Wheel
wright, Kentucky and practi
cally all of them are equipped
with Timken Tapered Roller
Bearings.

In August, 1931, this operator
purchased 525 cars, 500 of
which were equipped with Timken Bearings and 25 with another
make of bearing. Since that time 375 additional cars have been
bought—all equipped with Timken Bearings.
Furthermore, the bearings in most of the 25 cars referred to above
gradually have been replaced with Timken Bearings. Thus, with
very few exceptions—possibly none by now—all the cars in use
at this mine, a total of 900, operate on Timken Bearings and are
giving very satisfactory service. In this connection it will be noted,
most of the cars have been in service for approximately 13 years.
More than 1,000 mine operators have proved it pays to use
Timken Bearing Equipped mine cars. Are you one of them?
The Timken Roller Bearing Company, Canton 6, Ohio.

TIMKEN
WlHiD WlUr 'bearhics

12



HAZARD LAY-SET
REWARDS YOU

BY-

.vtf*0* .*#**

The absence of internal stresses in Hazard LAY-SET Preformed wire rope

makes it unnecessary to seize the rope with serving wire before cutting.

Every wire and every strand is "at ease," comfortable in its assigned posi

tion, not at straining odds with every other wire and strand as is the case

with non-preformed rope. Here is proof positive that lay-set is easier,

faster, and safer to handle; that being free of torsional strain it will work
better, last longer, give greater dollar value. Specify Hazard LAY-SET
Preformed for all its built-in advantages.

HAZARD WIRE ROPE DIVISION, Wilket-Borro, Pa., Atlanta, Chicago, Denver,

Fort Worth, Lot Angtltt, Now York, Philadelphia, Pittsburgh, San Francisco, Portland, Tacoma

AMERICAN CHAIN A CABLE COMPANY, INC. • BttiDOtroRT • Connecticut

I
tf*

I

hazard Liff.fflT^#^WI1tE ROPE



MANUFACTURERS

of

TROLLEY LINE MATERIAL

MINE CAR HITCHINGS

SPECIALTIES

for

RAILS • TROLLEYS • FEEDER LINES

MOTOR and MINE CARS

DUQUESNE
MINE SUPPLY COMPANY

—PITTSBURGH—

£vet(fthinG in Mine* jSaketu
HARD BOILED HATS

Stock but one size Airlined
Haid Boiled Hat to fit all
heads. Adjustable size sweat-
band permits adjustment in
matter of seconds. New six-

791A

point hammock mounting
gives greater comfort. Molded
crown corrugations add
greater impact resistance; re
duces weight to little more
than 12-ounces. Non-conduct
ing throughout.

WHEAT SAFETY LAMPS

Lightweight, rechargeable
cap lamps that give up to
20% more light than other
electric typos. Nonspillable.
ruggod battery; may bo re
charged by simply plugging
in. Inexpensive charging
units for single or up to 50
lamps. Hand lamps also
available

FIRST AID KITS

and supplies. Weatherproof
and waterproof models for in
side, outside or underground
mounting. Everything in first
aid,

RESPIRATORS AND MASKS

for all gases, fumes, dusts
and mists. Approved by U. S.
Bureau of Minos.

GOGGLES

for chipping, grinding and
welding.

FLAME SAFETY LAMPS

High illuminating capacity for
better testing but oxlremely
compact for working and
travoling. Approved!

MORENC1 SAFETY BELTS

Rugged web bolts with high
er strength per woight than
other types. No grommets or
belt holes: snub buckle pre
serves lull web strength. In
stantly adjustable.

i^'junni

BULLARD
trama

E. D. BULLARD COMPANY
PHONE KEDZIE 7230

133 NO. SACRAMENTO BLVD.

11

CHICAGO 12. ILL.



I-T-E and the Mining Field
Pioneers in Electrical Protection

Developments of the post
ten yenrs in mining meth
ods hove led to n very wide
tisc of I-T-E nir-immerscd
circuit breakers and switch-

gear. Consistent study of
mining problems has kept
I-T-E in the forefront with

the result that I-T-E equip
ment has been n vital factor
in mechanized practices. An
example of I-T-E efforts to
prepare for new needs is the
Type KB circuit breaker
(Fig. 1)—an extremely com-

Type Kli atr circuit pact nn(j rugged circuit
breaker for mining sen- breaker capable of meeting
fee. atallable fur both n w,(ic variety of service
a-c and d-c circuits, conditions.

Automatic Re closing Circuit Breakers
The leading position which I-T-E
holds in supplying automatic rc-
closing circuit breakers for mining
applications hns been gained and
held through constant study of
mining needs by I-T-E engineers.
Type KSA is for substation use in
protecting and controlling semi
automatic or full automatic M-G
sets, rotary converters and mer
cury-arc rectifiers. Type KSC is
used in scctionalizing service to lo
calize faults. Sectionnlizing pro
vides for maximum production at
reduced cost for power, for electri
cal maintenance and machine re

pairs.

Fig. 1

Fig. 2 {abate) shows a
Type KSA automatic re-
closing circuit breaker for
substation scrticc.

Fig. S {right) Is a Type
KSC automatic recloslng
circuit breaker for see-

tlonallzlng sentce. Steel

f. closure is open.

Fig. 2

Automatic Switchboards for Mines
I-T-E hns designed nnd
built many switchboards
in recent years for semi
automatic or full-auto
matic protection nnd con
trol in connection with
local generating systems or
purchased energy. The
switchboards arc for serv
ice with M-G sets, rotary
converters nnd mercury-
arc rectifiers. Much of the
equipment, including cir
cuit breakers nnd protec
tive relays, hns been de
signed specifically for
mining service. Mounting
is simplified and there is
much flexibility in space
arrangements. A typical in
stallation is at right, above.

Fig. 4. Typical mining
switchboard designed
and constructed by

I-T-E and shipped
ready for installation.

Load Distributors
I-T-E Type LDR Load Dis
tributor avoids circuit brenker
outages arising from unequul
distribution of load among
Widely separated substations.
Service from two or more M-G
sets of rotary converters in
parallel on same system is im
proved. Generator loads nre
balanced to prevent overheat
ing, peaks are limited and life
of system and connected
equipment prolonged.

Trolley-Wire Protector
A rugged, manually operated
circuit breaker protects 4-0
and 6-0 trolley wires, reducing
fire hazards nnd preventing
the annealing of wires.

Fig. 5. Tum I'Mt
Load Distributor,
pane! mounted, in
glass front, dtist-
proof cover.

Fig. 3

BULLETINS TELL THE STORY >
These bulletins denl with n variety of mining conditions.
Copies will be gladly furnished on request.

AIR SWITCHGEAR
IMMIISCD IN Al« • tNCASIO IN IIIIL

:lHljy:KW
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AN INSURANCE

PIONEER

Bituminous Casualty Corporation

• pioneered the writing of Workmen's Com
pensation insurance for coal mines.

• has a background of 27 years' experience
in this field.

• today writes more Workmen's Compensa
tion for the coal industry than any other
carrier.

ASSETS OVER $12,000,000

P|,u CORPORATION*l't
ROCK ISLAND MM ILLINOIS

16



FOR OVER $0 YEARS

Sap*?

' SI'*'/'- '• ••

WHEAT LAMP

SALES, INC.
1S0I KoiQwho VolUy Bldg.

Chorlailon. W. V„

WHEAT
THE APPROVED CAP LAMP

For over 30 years safety, efficiency, and economy have been
combined in the WHEAT approved electric cap lamp to make
it the outstanding mine safety lamp.

For over 30 years WHEAT has helped to create greater coal
productivity with safety — reduced fatalities per ton. Steadier,
brighter light throughout the entire shift has helped to increase
mine output over 20% per man day.

i WHEAT electric cap lamps and batteries cost less, arc more
Jeconomical to operate. WHEAT Self Service System and the
short time required for watering batteries insure marked savings
in the lamp house operation.

The results obtained in increased production with lower acci
dent rate and lower cost per ton, will repay close study by those
interested in cost-reduction and employee welfare.

SPECIALISTS IN MINE f^ ***
LIGHTING FOR 30 YEARS

KOEHLER MFG. CO.
Marlboro; Man.

17

OTHER SALES

REPRESENTATIVES

I. 0 IUUAU CO.

CM<*?«

I. C. tOUIPMINI CO.. 110.
Vo.,...„. A C.

II C IUII0N 1 CO.
H.m.11... O-te.1.

0IDHAMt SON, 110.

'



Hotel Abraham Lincoln

Springfield, Illinois

Welcomes

th«

LLINOIS MINING INSTITUTE

18



EDISON ELECTRIC CAP LAMPS
M.S.A. COMFO CAPS
The miner equipped with the Edison Elec
tric Cap Lamp runs no risk of being left in

the dark at a critical moment on the job . . . enjoys finer,
safer, more effective light. Edison-engineered to serve him
best. Combined with MSA Comfo Caps for proved head
safety, Edison Lamps are a vital factor in the climb of es
sential production.

MINE SAFETY APPLIANCES COMPANY

Braddock, Thomas and Meade Streets

PITTSBURGH, PA.
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AMERICAN CABLE

FOR EVERY JOB...

tru-lay Preformed saves time. Yes, this rope saves

time—the most vital commodity in industry, the most

important factor in winning the war.

tru-lay saves time by reducing the number of shut

downs for replacement. That's because it lasts longer.

It also saves replacement time because it's more

flexible and easier to handle. You don't have to seize

the ends of tru-lay Preformed.

It saves time because it's safer. Broken crown

wires in tru-lay lie flat. They don't wicker out to jab

hands and cause infection.

All these and many other advantages of tru-lay

come from its being perfectly preformed.

AMERICAN CABLE DIVISION
Wilkos-Barro, Pa., Atlanta, Chicago, Danvor, Dstroit, Houston, Lot Angeles,
Now York, Philadelphia, Pittsburgh, Portland, San Francisco, Tacoma

AMERICAN CHAIN & CABLE COMPANY, Inc.
BRIDGEPORT, CONNECTICUT

W

I

9»y ESSENTIAL PRODUCTS •TRU-LAY Aircraft, Aulomolive.and Induilriul Control! -TRULOC Aircraft Terminal! -AMERICAN CABLE Wir« Rope-
££• TRU -STOP Brake! •AMERICAN Chain •WEED Tire Chain! •ACCO Malleable Calling! •CAMPBELL Colling Machine! •FORD Hoiils. Trolley! •
•Ofl HAZARD Wire Rope • MANLEY Auto Service Equipment • MARYLAND Bolti and Nuti • OWEN Spring! • PAGE Fence, Shaped Wire,
|T ~ Welding Wire •READING-PRATT &CADY Valve! •READING Steel Calling! -WRIGHT Hoilll, Cranei -WILSON "Rockwell" Hardnell Teller!

In [Justness for YourSajely



HANDLE ALL TYPES OF GOAL
EFFICIENTLY With These-

pmiNG SCREENS

^anY alert

eContr°' of ,J en,n9 co*' hkh «*I

PRODUCTIVE EQUIPMENT CORP.
2926-28 West Lake Street CHICAGO, Illinois



ROEBLING

Ivite J^to<luct5

kot Alining

WIRE ROPE & FITTINGS

ELECTRICAL WIRE & CABLE

WIRE SCREEN

JOHN A. ROEBLING'S SONS COMPANY

Trenton, New Jersey
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Safer Jacks For
Every Mining Need

No. 32

Simplex Mining Jacks are standard the world
over for coal cutting and loading machines;
rerailing mine cars and locomotives; cross tim
bering; car straightening; trackwork; post pull
ing; stretching heavy cable and trolley wire;
tensioning chain hauls and conveyor belts; roof
props and all other mining purposes.

s" Mine Timber Jack and Post Puller

The most versatile mine jack ever built; much
speedier for timber work than screw jacks.
Used for putting up timbers and steel beams;
straightening steel mine cars; as a temporary
prop with loading equipment; pushing, pulling,
lifting, etc. Capacity 5 tons.

Round Pipe Mine
Roof Jacks

Screw assembly and base are
easily attached to your pipe.
They eliminate sawing, block
ing and dressing of timber,
and provide more working
room at the face. Type M9,
8-ton, for 2" standard pipe.
Type Ml7, 16-ton, for 2" extra
heavy pipe.

Automatic

Lowering Jacks

The Simplex "A" series em
bodies such improvements
as dou ble lever socke t s, s trong-
ercadmium plated springs and
links, shorter fulcrum cen
ters, larger concave rack bar
toe lifts, trunnion bearings
and pawls. 5-ton capacity.
Lifts; S4A, 7"; 85A, 10"; 86A,
13".

Ask for

Bulletin

'Mines-42"

TEMPLETON, KENLY & CO.
Chicago 44, III.

No. 84A Belter. Safer Mine Jacks Since 1S99

"T" Simplex ft
LEVER - SCREW - HYDRAULIC

Jacks
24



**"*"T»1r-moored* ties

Ar-Moored Tics arc available with 2-inch, 3-inch,
and4-inch thick bases. Theycanberepeatedly reclaimed
and rclaid, and have cut tic costs in many mines. Ask
for bulletin G-25.

In modern mechanized mines, high-speed,

high capacity haulage calls for track to
match. Ar-Moored ties arc doing the job in

dozens of operations. They provide low cost
installation and removal . . . long life . . .
elimination of spiking and gauging . . . and
fast car change. This view shows a four-
piece set of Ar-Moored Switch Tics. Sawed
oak bases arc 3x5, prcframed and bored,
and pressure-treated, with steel switch
ties attached.

We can also supply regular pressure-treated wood mine ties
in standard sizes and lengths.

•Trade Mark

KOPPERS COMPANY, INC. —WOOD PRESERVING DIVISION
Pittsburgh 1 9, Pa.

KOPPERS
(the industry that serves all industry)

Buy Mors War Bondi—
And Keep Them



I. You Specify

ME TA M.E X

For Structural Steel Painting

and

BiltO -MA-LAC
For Insulation of All Types of Electrical Windings

II. We Satisfy

HOCKADAY PAINT COMPANY

166 W. Jackson Blvd. Chicago, Illinois

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 he 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

20



>p STREETER-AMET COMPANY
EHHEES3

4105 NORTH RAVENSWOOD AVENUE CHICAGO, ILLINOIS

Print the weight—weigh cars in
motion—for speed and accuracy

Automatic Weighers by the orig
inators of Weight Recorders

Visual Weight print—last three
weights always visible

Automatic weighing, recorded weights, and
motion weighing provide the fastest, most accu
rate, least costly weighing method for mines.
Our Recorders have boon usod by industry
throughout the world to provido an efficient
weighing service since 1888. Our line includes
16 models. Streeter-Amct's mine line of Record

ers can be easily attached to existing scales or
installed complete with scale levers. By a simple
maneuver these machines can be converted into

hand weighers instantaneously—an advantage in
testing the weighing mechanism against the
Recorder. ... an advantage in labor or pro
duction control when authenticating the weigh
ing performance becomes necessary. The sav
ings offoctcd by printed weights and automatic
weighing moro than pays for this equipment in
weight accuracy, speed and decreased work.

AUTOMATIC RECORDER FOR

SHAFT MINES

. TYPE MT-14. In the tipple or at the bottom
of the mine shaft, Typo MT-14 can be attached
to the weigh hopper under a rotary or cross
over dump. On a mine track scalo it weighs
moving cars coupled in train or singly at prac
tical speeds. Motion wolghing not only increases
weighing speed many times but saves wear and
maintenance of rolling stock and weighing
equipment. Vibration of a tipple does not affect
the accuracy of this machine.

Printing Mechanism: Can take abuse, is sim
ple to maintain, and the mechanism is readily
accessible through front or rear doors.

'•

Automatic Recorder Type MT-14

Printed Record: Eliminates guoss work and
human orrors. The record can bo on oltnor tape
or tickets available for filing. On tipple ma
chines, the weights of the last three loads are
both visible and accessible for additional nota
tions. The printing function is automatically
actuated.

Beam: A beam with graduatod bar, slide and
counter-poise weights is connected directly to
the scalo lovers. By its movement the typo-wheel
and indicator are positioned.

Tamper-Proof: This is a spocial feature usod
by operators who have uniform tare weights.
After the tare has boon set off, the Tamper-
Proof housing is locked and soalod. Tho net
weight is automatically printed.

MINE TRACK AND MOTOR

TRUCK WEIGHER

TYPE W. This sturdy scalo is ideal for mine
use. Combined with Type MT-14 tho best pos
sible motion weighing results will be obtained
because proper concentration of mass has been

considered in the design for this purpose With
Typo B, it asusres a fast, accurato motor truck
woighor. Sustained accuracy is assurod by its
special 3-point design—pivots af right anglos to
traffic; no weighbridge ovorhang; and a long
"fulcrum distance". Each scalo is assombled
and tested at tho factory. It can bo furnished
with weigh beam.

FIELD ENGINEERING SERVICE

Tako advantage of our froo Fiold Enginoor
Service. Lot theso oxporioncod onginoors toll
you how you can savo timo and money with
Automatic Recorders. Call on us for ostimato
repairing or survoy of wolghing operations.

27



FOR SALE

JOY LOADING MACHINES
15—5-BU Joy Loading Machines, 250 volt DC. Just taken out of

sendee—in excellent condition. Have been loading 450-ton of
coal per shift.

STEEL MINE CARS

100—2'/2-ton, 42" gauge rotary dump mine cars in perfect operating
condition. Height overall .58", length 122", width 621/2", length
of body 98", 90 cu. ft. level full, 16" Timkcn Bearing Wheels,
link and pin couplers, 4-wheel brakes, equipped with car haul
bracket on bottom. Toucan Copper Bearing Steel used in sides
and ends.

ELECTRIC HOISTS

1—300 H.P. Nordherg Shaft Hoist, cylindro-conical drum, 225' lift.
1—1300 H.P. Vulcan Shaft Hoist, 1600' lift, cylindro-conical drum.
1—1300 H.P. Ottumwa Shaft Hoist with double cylindro-conical

drums, suitable for 675' lift.

STEEL TIPPLES

1—LINK-BELT practically new re-screening plant, all steel struc
ture, 100-tons.
We have several 3. 4 and 5-track steel tipples for slopes, shaft
and drift mines.

SHORTWALL MINING MACHINES

15—Jeffrey 53-A, 50 H.P., 250 volt DC, 7'/.' cutter bars.
7—Sullivan CE-7 AC Shortwall Mining Machines. 7'/V cutter bars,

self-propelled trucks and cable reels.

LOCOMOTIVES

27—6, 8, 10 and 15-ton completely rebuilt and some slightly used
locomotives. Any type make or gauge that you are looking for.

Frank J. Wolfe

We Specialize in Buy

ing Complete Mints

That Are doing Out

of Business or from

Receivers in Bank

ruptcy, Administrators

of Palates, etc.

COAL NINE EQUIPMENT SALES CO.
306-7 BEASLEY BUILDING TERRE HAUTE. IND.

L. D. PHONE-34

28



WHITNEY ROLLER CHAINS

SPROCKETS

poWee

ft

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

ft

Power Transmission Equipment Co.

130 N. Clinton St. • Chicago 6 • STAte 1425

29



SIMPLEX "WAR" TIREX

Flexible electric cords and cables

with Buna S insulation and sheath

for

MINING MACHINES

LOCOMOTIVES

LOADERS

SHOVELS

DRILLS

PUMPS

TELEPHONES

SIMPLEX WIRE & CABLE CO.

CAMBRIDGE 39, MASSACHUSETTS

•

CHICAGO OFFICE, 564 West Monroe St.. Chicago 6. III.

30



Iloe
"THE NON-EXPLOSIVE MINING METHOD'

%

TO SPEED UP

COAL

PRODUCTION

/<w AMERICA'S
ALL-OUT VICTORY

DRIVE

• CARDOX offers many production advantages.
It brings down the face in a manner that permits the use
of a longer cutter bar providing more coal per face for
the loading machine. Its heaving action rolls the coal
forward in a loose pile. This permits faster loading and
reduces wear and tear on the loading machine. Loading
is faster . . . more economical. CARDOX produces no
smoke or noxious fumes. The crew can enter the work

ing face immediately after the fall. Protection against
overshooting is positive. Roof troubles are reduced.

I

OX CORPORATION • BELL BUILDING . CHICAGO

31
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WE ADMIT IT!

JOY JUNIOR LOADER. Very low
seams in coal mines can be worked
effectively, with this Joy model —
very suitable for conveyor loading

JOY 14 BU. LOADER. Rated at a
loading speed of S tons per minute,
this efficient Joy unit is 35'.." high.

WVti W&mwwx.'a

v i

----- &&SS.

~



Otpy o<CCC&&- &ilfK#yui
OUTWARD BEAUTY IS A

Skilled craftsmen make Joy mining
equipment to the exacting specifica
tions set up by our engineers. Rug-
gedness and economy are placed first.

The six ton capacity of the Joy model
60-D Shuttle car pictured below makes
it one of the most economical units
in mines whose height permits use.

Whenever the Job is Tough the



ECOND CONSIDERATION

When being built. Joy Loaders present
a clear picture of the strong, simple,
efficient construction which makes
them foremost in many mining fields.

This 11 BU. Joy Loader was built espe
cially for loading hard rock and ores.
It is a standard Joy model modified
to meet our customer's specifications.

YEARS OF ECONOMICAL, EFFICIENT OPERATION

Experts say "l¥0*Kmf/t</OV*



FACILITATES HANDLING WITH EASE

FOR LOW SEAM OPERATIONS
The Joy 32-D Shuttle Car
I£ your low seam mining operations require
quantity haulage quickly and economically, this
is the shuttle car for you. It's a permissible type
32" high, 3] •> ton capacity, with finger tip controls
conveniently arranged. Slanted, reversible steer
ing gives unusual command of the car. It is also
made in a right-hand drive model, if you prefer

LlLMjL

Zrftfy-0'<£W^
CHECK THE ADVANTAGES OF JOY

EQUIPMENT IN YOUR OPERATIONS

IflV MANUFACTURING CO.
UVI FRANKLIN, PA.
LOADERS AND SHUTTLE CARS



SPECIFY

"U -W" Brattice Cloth

Satisfied customers are the best testimonials as to our

service and quality. Ask them about it!

Discriminating mine superintendents and buyers have
specified "U-W" Quality Products since 1871. Let us
serve you.

•

Other "U-W" Quality Products

WIRE ROPE

TACKLE BLOCKS

TURNBUCKLES

WIRE ROPE FITTINGS

Let us quote you

ESTABLISHED 1871

Main Office and Factory: Cleveland, O.
SALES AND SERVICE BRANCHES:

Chicago New York Pittsburgh
737 W. Jackson Blvd. 114 Broad St. 241 Oliver Bldg.
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ANALYSES

Since 1908

COAL OIL WATER

FLOAT and SINK TESTS

We can send our fully-equipped truck to your mine

for the purpose oi sampling and making float and sink
tests. Our experienced personnel are familiar with all
phases of sampling and procedure necessary to obtain
data for washability reports.

COMMERCIAL TESTING & ENGINEERING COMPANY

307 North Michigan Avenue Chicago I, Illinois

Toledo 2 Charleston 23 Detroit 26

Ohio Wost Virginia Michigan

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 6759
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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 Macwhytc recommendation by writ
ing to Macwhytc Co. or a Macwhyte distributor.

MANUFACTURED BY MACWHYTE COMPANY

KENOSHA, WISCONSIN. MFRS. OF WIRE, WIRE ROPE. AND BRAIDED WIRE ROPE SLINGS

USE ROPE DESCRIPTION

Shaft Hoists 6x191'" Monarch Whyte Strand or Macwhyte
Plow Steel—PREformed first choice.

Incline or Slope- 6x7D; or 6.\I9G Monarch Whyte Strand or
Macwhyte Plow Steel—PREformed preferred.

Mining Machines and Loaders
6x37 PREformed Monarch Whyte Strand or
Macwhyte Plow Steel; H. C. (hemp center) or
I. W. R. C. (independent wire rope center).

Excavator Ropes
(Shovel and Dragline)

6xl9F; 6x41 Monarch Whyte Strand PRE
formed Lang Lay with I.W.R.C.

Shaft Sinking
18x7 (non-rotating) Kilindo Monarch Whyte
Strand or Macwhytc Plow Steel. (Avoids spin
ning on free load.)

Blast Hole Drilling
6x19 "Hi-Lastic" Macwhytc Mild Plow Steel
Drilling Line.
6x19 Macwhyte Mild Plow Sand Line.

Car Puller Ropes
6xl9F; or 6xl9G PREformed Monarch Whyte
Strand H. C. (hemp center) or I. W. R. C.
(independent wire rope center).

Scraper Loaders, 'Luggers and
Slushers

6xl9G, 6x191". PREformed Monarch Whyte
Strand H. C. or I. W. R. C.

Use MACWHYTE PREformed WIRE ROPE

MACWHYTE COMPANY

Main Office and Works—KENOSHA, WISCONSIN

CHICAGO OFFICE 228 SOUTH DESPLATNES STREET
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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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TODAY'S BLUEPRINTS
lold Tomorrow's Answer to Greater Markets

!iiii!linflii!jj!ijiii!jj!!!Hii;ni!!nH!i;H!n* !i!i!!i!!!!!!i!!!!!!!!i!nill!!!!!!!!!!!!!!!j

. ..; ; ;* ;*;;n t li;il

OAL operators, during the past decade, are to be credited for their efforts in

underground mechanization. This progressive move has placed many opera

tions in position to stepup tonnage per manhour. Yet,in theface ofcompetition,

sheer quantity without the facilities for producing highest quality will not build

markets nor hold them.

This means that the specific need for cleanliness, low ash content, close sizing, and uniform

burning characteristics make highly modernized preparation facilities ofgreater urgency than
ever before. Another factor in full modernization ofpreparation facilities is that ofminimizing

the loss ofsalable product to therefuse. Every additional percent ofcoal recovered from reject
increases total tonnage of cleancoal, reducing the cost per ton.

In a highly competitive field such as is indicated for the post-war period, the extent to which

methods are mechanized will naturally govern the margin between gross and net. Add to this

the ever-present urgency of uniform quality around which extensive and profitable markets

are builtand you have a situation that requires immediate and careful analysis.

Sound planning now is all important. Coal will be faced with strong competition from other

fuels. What goes into your blue-prints now will be the determining factor in your ability to

compete ably. Link-Helt experienced engineers arc available immediately to work with you

in planning for modernized coal handling, sizing, cleaning, crushing, blending, and drying.

LINK-BE LT COMPANY
Chicago 9, Philadelphia 40. Pittcbnrgh 19. Wdkotllarre, Huntington, W. Vn.. Denver 2.
Kantai Cily 6. Mo.. Cleveland 13. Indianapoli, 6. Detroit 4. St. Lout, 1, Seattle 4. Toronto 8.

!!!!!!!!!ml!!HHinH!!HHii!i:i 1

LINK O BELT
CONVEYING . . . CLEANING . . .

COMPLETE PREPARATION EQUIPMENT



Phone Canal 5564

PAC LUBRICATING & SERVICE CO.
Quality Lubricants

1500 S. Western Avenue

CHICAGO, ILL.

PETER A. CASSADY, General Manager

We have QUALITY LUBRICANTS in all densities from
a light fluid to a solid for lubrication of:

Mine Car Wheels Gears
Mining Machinery Generators
Joy Loaders Motors
Air Compressors Dynamos, etc.

All our products are covered by a guarantee which assures their purity and
high lubricating qualities.

LET US SERVE YOU

<?/,enopine
DISINFECTANT — CLEANER — DEODORANT

For toilet room floors, toilet seats and other areas on which disin
fectants should be used.

A few ounces of CLENOPINE in a pail of scrubbing water accom
plishes the triple purpose of disinfecting, cleaning and deodorizing
all in one operation. Cost is no greater than what you pay for a good
cleaner alone.

55, 30 and 15-gallon drums; 5-gallon cans. /•

Write for Free Demonstration Sample

U. S. SANITARY SPECIALTIES

Corporation
435 SOUTH WESTERN AVENUE CHICAGO 12, ILLINOIS
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PEORIA TRACTOR & EQUIPMENT CO.
400 Franklin Street Peoria 2, Illinois

Telephone 6177

Stiles, Service and Parts Distributors for

"CATERPILLAR"

LaPLANT-CHOATE

TRACKSON

HYSTER

GRUENDLER

J. I. CASE

TRACTORS

MOTOR GRADERS

DIESEL ENGINES

HYDRAULIC and
CABLE CONTROLLED

BULLDOZERS

TRAILBUILDERS

SCRAPERS

FRONT END SHOVELS

WINCHES

CRANES

— CRUSHING EQUIPMENT

INDUSTRIAL TRACTORS

AND EQUIPMENT

• • •
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Kennedy Webster Electric Co.
300 West Adams Street

Chicago 6, Illinois

Phone Franklin 1155

•

Electric Supplies for Mines

Kenster Friction Tape

Mazda Lamps and Reflectors

Trico Renewal Fuses

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.

•l-l



Its Greater Endurance Means

Better Value

"HERCULES" (Red-Strand) Wire Rope is designed and
manufactured to do today's more difficult jobs . . . better
. . . safer . . . more economically. Properly selected mate
rials, plus long experience and advanced manufacturing
methods are the factors which add up to its plus value.

You can depend on "HERCULES" for consistent top
flight performance. In order to he suitable for all condi
tions, it is made in both Round Strand and Flattened
Strand constructions in either the Preformed or Non-
Preformed type. We shall he 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 efficienl for Mining Machine ropes, Scraper and
Slusher ropes and for Car Puller or Retarder ropes.

Made Only By

A. LESCHEN & SONS ROPE COMPANY
Win- Rope Makers — Established tti'u

5909 Kennerly Avenue, St. Louis, Mo.

NKW YORK - CHICAGO - DE.NVKK- SAN FRANCISCO - COKT1.ANII - SEATTLE

45



REVERE ELECTRIC SUPPLY COMPANY

757-759 WEST JACKSON BLVD.

CHICAGO

Distributors of

ELECTRICAL SUPPLIES

•

DUTCH BRAND FRICTION

AND RUBBER TAPES

Especiall) Suited for Mining Use

MINING CABLE — MAZDA LAMPS

LOCOMOTIVE SAND

CONSTRUCTION SAND

CRUSHED STONE

LIME

CEMENT

MISSISSIPPI LIME COMPANY
ALTON, ILLINOIS
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"WESTERN" TRAIL CARS

Tops in Performance
. . . First in User Preference

EACH YEAR THE LIST GROWS LONGER

ASK THESE ILLINOIS USERS WHY

Binkley Mining Company *
Central States Collieries *

Fairview Collieries Corporation *
Little John Coal Company

Little Sister Coal Corp.
McLaren Coal Company

Midland Electric Coal Company*
Northwestern Coal Corp.

Northern Illinois Coal Corporation *
Pyramid Coal Corporation *

Sahara Coal Company*
United Electric Coal Company *

* Have placed one or more repeat orders

AUSTIN-WESTERN COMPANY
Car Sales Division

AURORA. ILLINOIS, U.S.A.

•17



"EGYPTIAN SERVICE"

Manufacturers of

COAL MINE CAGE «: SHAKER SCREEN REPAIR PARTS
GRAY IRON, STEEL, BRASS & BRONZE CASTINGS

We have patterns — and our pattern-makers are in position to make new
patterns from old castings, blue prints and sketches.

Direct Factory Representatives and Distributors for Materials and Equip
ment for Coal Mines.

Phillips Cars and Parts —Medart Mechanical Power Transmission Equip
ment — Central Track Equipment — McKay Chain — Trulav and Crescent
Brand Wire Rope— Quaker Mechanical Ruhher Products — Utility Track
Tools — Track Jacks — Vise-Grip Wrenches— Gary Grating and Stair
Treads—Lyon Shelving, Dickers and Shop Equipment — Railroad Car
Retarders and Replacement Parts.

EGYPTIAN SALES AGENCY
G. F. BI.ANKINSHIP, Soles Engineer

PHONE 283 MURPHYSBORO, ILL.

CEntral 1971

Southwest Bolt & Nut Co.

Bolts, Nuts, Screws, Rivets, Washers

1228 Hadley Street

St. Louis 6, Missouri

•18



SULLIVAN
COAL CUTTERS

Sullivan JI-B Coal Cutter In Operation

Mechanized Mining is the answer to increased
oal production. Installation of modern, high-
apacity machinery has helped immeasurably in
he effort to meet tremendous production tpiotas.
Sullivan modern high capacity coal cutters are
ivailahle in three types:

7 AU The 7-AU Track Cutter will top cut,
enter cut, bottom cm, rib shear, center shear,
ingle cut, slab cut or slab sheer. Two motors,
me 50 H.P. cutter chain motor and one Z(> H.P.
or tramming and operating the hydraulic pump.

11 B Designed primarily for conveyor mining,
the II-B is the lowest cutter in its power range
which discharges cuttings to the rear. Only 58
inches long. Controls are easily handled from
side or rear of machine. Ideal for working in
low coal.

7 B Because the cutting capacity of the Sullivan
7-B is greater than modern loading units, it is
suited for mechanized mining. Automatic con
trols, anti-friction bearings, splash lubrication,
slow speed, heavy duty 50 H.P. motor.

Sullivan Machinery Company, Michigan City, Ind.



MM 3-3619

Central Iron and Metal Co.
SPRINGFIELD ILLINOIS

COMPLETE LINE OF MINER'S SUPPLIES

DISMANTLING

of COAL MINES

WE BUY AND SELL USED COAL MINE EQUIPMENT
RAILS — BEAMS — CHANNELS

Hill Equipment Engineering Co.
4135 Gratiot St., St. Louis 10, Mo. Phone: Franklin 1100

Southern Illinois Field and Sorvice Engineer

Arthur J. Rieger, 804 Maple St., Zeigler. I1L, Phone 42

LINCOLN Arc Welding Equipment <£ Supplies
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Ise the wire rope

that's cut out for

today's jobs
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 & Bascom Rope Co., St. Louis
Branches:New Yoik, Chicago,Houslon, Portland. Seattle,rectories.- St. Louis, Soattlo, Peoiia

YELLOW

STRAND
PREFORMED WIRE ROPE

MAINSTAY 0 F WAR P R
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SEAL-TITE

TAMPING BAGS

THE TAMPING BAG COMPANY

* * *

CENTRAL MINE SUPPLY COMPANY

DISTRIBUTORS

MINE AND INDUSTRIAL SUPPLIES

• * *

"RED NECKTIE"

MT. VERNON, ILLINOIS
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'Better ILEX/PIPE 'Ventilation

rLEXIPIPE

Eliminates ventilation

problems.

Supplies fresh air

where needed.

This flexible air tubing is used

extensively as an auxiliary system

of ventilation in coal mines.

BEMIS BRO. BAG CO

ST. LOUIS, MO.

'Better fLEXIPIPE 'Ventilation
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OUR TWENTY-SIXTH YEAR
of MAKING and HANDLING

THE BEST IN MINING EQUIPMENT

Manufacturers
Trolley Wheels Bronze Castings
Trolley Harps Oilless Bronze
Trolley Splicers Loader Parts
Locomotive Bearings Mining Machine Bearings
Journal Boxes Steel Castings

Caterpillar Chains
•

Distributors

American Brake Shoe and Fdy. Co Brake Shoes
American Manganese Steel Co Welding Rod
Chain Belt Co Conveyor Chains
Diamond Chain Mfg. Co Roller Chains and Sprockets
General Electric Co Locomotive Parts
General Cable Co Super Service Cable
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
Pittsburg Gear &Machine Co...Gears -Pinions and Sprockets
Midvale Co Steel Loco Tires
Rockbestos Corp A. V. C. Cable
Union Spring Co Coil and Leaf Springs
Union Wire Rope Co Wire Rope
Wheel Truing Brake Shoe Co Tire Truing Shoes

SER VICE

Evansville Electric &

Manufacturing Co.
600 W. Eichel Ave. Evansville, Ind.

Phone 2-3991
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BETTER PERFORMANCE

AND

LONGER LIFE

with

SUPERIOR ELECTRIC COAL DRILLS

Superior Mounted Coal Drills do mechanically what is tedious, slow,
expensive and back-breaking labor by hand. Underground, one
Superior drill is the tireless equivalent of from 5 to 15 men.

With Superior drills in the hands oftrained men experienced in proper
drilling, loading and shooting of shotholes, a clean, square face to
work is obtained; minimum power requirements and maximum per
centage of lump coal are assured. Further, Superior Drills lend them
selves to speeding production in new sections of the mine, and reduce

materially the area to be supported and kept open to secure a
given tonnage.

DOOLEY BROS.
1201 South Washington St.

Peoria, Illinois

Manufacturers of ALL TYPES OF COAL

MINE DRILLING EQUIPMENT both

hand and electric power



NO-KOL-DUST
COAL TREATING OIL

We can furnish ANY VISCOSITY from

500 (a 100 S. U. to 5000 @ 100 S. U.

— All viscosities are same price —

(1) Recognized and approved by the leading coal companies and
equipment manufacturers.

(2) Made strictly Irom Smackover Crude and is always uniform.

(3) The high viscosity grades cling to the outer surfaces of porous
coal and hold down the float dust.

(4) Renders the coal practically impervious lo water and seals in Ihe
inherent moisture.

Shipment in tank car lots from our own

refinery at Smackover, Ark.

» HENRY H.
REFINERS

122 South Michigan Ave.

Chicago, Illinois

CROSS

5G

COMPANY «

PETROLEUM

Telephone: Wabash

8728



PHILCO IS READY TO REDUCE

YOUR POST-WAR BATTERY COSTS

,\

THIRTY'

yo Longer Life
Storage battery purchases made from
now on, are essentially a post-war invest
ment. So be sure to keep posted on this
sensational post-war Philco Battery de
velopment—the newPhiIco"Thirty"that
gives 30% longer life! Here, at last, is a
really revolutionary new long-life con
struction—employing a brand new
principle of FABRICATED INSULA
TION !* It's available now in certain
types and limited quantities. And as
rapidly as war time restrictions are eased,
Philco will make it possible for every
mine operator to share in the new
economy and more efficient operation of
this great new battery. Write today for
full information. *Pattnt AppliedM

PHILCO CORPORATION, STORAGE BATTERY
DIVISION, TRENTON 7, NEW JERSEY

Mi CO
MINE BATTERIES

rOR SO YEARS A LEADER IN MINE

STORAGE BATTERY DEVELOPMENT
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Gemco Tru-Blu Tools
GIVE YOU TOP TONNAGE WITH TOP ECONOMY!

PERMANENT • EFFICIENT

NEW RAIL LEVELER OR HOGGER

MEET AND BEAT LOWER TON COST
with a Complete Assortment of

GEMCO TOP TONNAGE TOOLS
TO SERVE YOU EVEN BETTER WE ARE NOW OPERATING IN ILLINOIS. Wo are now
able to serve you bettor and quicker than over boforc. Same high standards of quality,
workmanship, design and material. Get details on the performance of "GEMCO TRU-BLU"
mining tools and their ability to reduce your costs. Here's a few of these MINER'S helpers
to reduce your cost per ton of coal mined: Rail Punches, Rail Benders (with "Friction
Fighter" Thrust Bearings), Carstops, Rcrailors, Grease Guns, Car Movers, Mine Cars and
Wheels, Special Combination Tools, Keyseaters, Derailers, Spike Bars, Rail Levclors, Mine
Jacks, Rail and Track Fittings, Repair Parts, "Friction Fighter" Oils, Greases, etc. SEND FOR
FULL DATA AND LATEST CATALOG. SEE YOUR JOBBER FOR IMMEDIATE DELIVERY.

DISTRICT SALES REPRESENTATIVES:

B. E. Schonlhal S Co., Inc., Chicago, Illinois (4)
Hoo Supply Company, Christopher, Illinois

Mr. Homer Schwartz, Hillsboro, Illinois
Mr. Farrell Pago, Sesser, Illinois

Egyptian Salos Agency, Murphysboro, III.
Control Mino Supply Co., Mt. Vernon, III.

Sligo Iron Store Co., 1301 N. 4th St.. St. Louis, Mo.

GEMCO TRU-BLU TOOLS MAKE SUPERMEN OF MINERS!

G I B R A L T A R
EQUIPMENT
ALTON, ILLINOIS

& MANUFACTURING CO.
PHONE 3-8514.
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B. K. LEACH, Pres.

C. F. GAUEN, Vice-Pres.

JOHN FUHRER, 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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GARLOCK
Mechanical Packings
and Gaskets for Every

Mine Requirement.

Garlock KLOZURE Oil Seals

Let a Garlock Representative
Solve Your Packing Problems.

THE GARLOCK PACKING COMPANY
PALMYRA, NEW YORK

St. LouisOffice Chicago Office
710 No. Twelfth Blvd. 600 \V. Jackson Blvd.

Phone: Main 3510 Phone: Ilaytnarket 5010 & 5011

ALL PHONES HAYMARKET 8073

Hawkins Electric Co
Wholesalers

1445-1447 Washington Boulevard

CHICAGO, ILLINOIS

e

Distributing Nationally Known Electrical Products
to the

MINING INDUSTRY

MANUFACTURERS
INDUSTRIAL PLANTS

or if more convenient contact our branch
LA SALLE ELECTRIC SUPPLY DIVISION

LASALLE, ILLINOIS

(12



CARBON

BRUSHES
for Every Mine Application

RENEWAL PARTS

and BRUSHES

for All WESTINGHOUSE Motors,

Generators and Controls

(EXCLUSIVE DISTRIBUTORS FOR ST. LOUIS DISTRICT)

Quality Products with Quick Deliveries

GEO. W. SNARR & CO

110 S. 9th STREET. ST. LOUIS (21

PHONE MAIN 4060
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ALLEN & GARCIA COMPANY

Consulting & Constructing Engineers

332 S. Michigan Avenue

CHICAGO 4. ILLINOIS

120 Wall Street

NEW YORK CITY, NEW YORK
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UTILITY MINE EQUIPMENT CO.
MANUFACTURERS OF TRACK TOOLS

620 TOWER GROVE AVE., ST. LOUIS, MO.

-UNECO RAIL PUNCHES-

Umeco Ratchet Type Rail Punches are constantly helping
Mines reduce their cost of track construction everywhere. Built
of alloy steels they are Light, Sturdy and Dependable. If you
have rails up to 70 lbs. to be punched use a Umeco Punch.

It will pay to get the best. Proven by Test.

-UNECO RAIL RENDERS-
Umeco Rapid Action Ratchet Type

Rail Benders have proven they do the
job easily — quickly and economi
cally. The famous one-piece solid
frame construction has met with com
plete satisfaction everywhere. This,
together with the patented enclosed
bearing feature eliminating dirt and
grit, gives you long life and ease of
operation. Order Umeco Rapid Action
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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MAZDA LAMPS

MINING MACHINE

and

LOCOMOTIVE CABLES

INSULATING MATERIALS

WESTERN ELECTRIC

MINE TELEPHONE

EQUIPMENT

WIRING SUPPLIES

G r a y b a R
ELECTRIC COMPANY

OFFICES— CHICAGO PEORIA DAVENPORT ST. LOUIS
Illinois Illinois Iowa Missouri

DES MOINES

Iowa
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MIKE

CATALOG

AVAILABLE
The entire line of Barber-Greene standardized mine con

veying equipment is presented in "Mine Conveyors, Book No.
66", just published.

Covered in the catalog are B-G standardized sectional con
veyor frames, drive ends and takeups, carriers, stackers and car
unloaders. Two typical conveyor mine workings are shown in
large scale as suggestions in adapting new or existing mines
to the economy and high capacity of conveyor transportation.

Profusely illustrated with photographs of underground
installations, dimension drawings of the individual units, and
stockpiling layouts, the catalog can be used in your individual
modernization planning.

Write for your free copy of "Mine Conveyor, Book No.
66", Barber-Greene Co., Aurora, Illinois, U. S. A.

44-62

BA PGRE
AURORA,ULL., U.S.A.
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« 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

The Eagle Stoker Coal Crusher (12 > 16 two-roll spring roloaso typo) is
capable of crushing egg and nut coal (18 to 25 tons per hour) down to stoker
size coal. A battery of these small crushers allows flexible output at lowest
operating costs.

The normal size of coal produced is %" but it is possiblo to bring tho sizes
down to nearly %".

Rugged construction eliminates costly upkeep. Two heavy cast alloy semi-steel
gears connect the roll shafts and tho crusher can bo driven with a V or flat
beltdrive. Normal speed of rolls is 250 r.p.m. 5 h.p. is ample for driving crusher
under ordinary conditions.

The standard Stoker-Coal Crusher docs not come equipped with pulloy for
driving this crusher but if desired, can be furnished at small additional cost.
Size of pulley shaft is 1-15/16" diameter carrying a '/j" x '/«" koyway. All
crushers are equipped with standard hopper which has an opening of I7"x24"
at tho top and is equipped with baffle plates to distribute the food to tho rolls.
Shipping weight of crusher and hopper, 915 pounds.

CflGLC IROn WORKS
DES MOINES, IOWA

Manufacturers of the OLSON CAGE
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large Capacity Q.C.f^ Auto
matic Drop Bottom Mine Car.
This car has everything.

Q.CC End Dump Car wilh or
without Spring Bumpers.

8-Wheel 10-tons or more capac
ity Mine Car lakes the shortest
curves without slipping and slid
ing. Each wheel equipped wilh
anti-friction bearings.



we have the car
for YOUR JOB!
You SELECT the type of car you want, and we will make it fit your

own particular operating conditions. Where coal production costs

are too high, the right type of car can make a great difference.

If you are considering drop-bottom cars, the Q,C,f^ car shown in

the top illustration will give you everything you are look

ing for in a modern, efficient mine car.

If your old cars must have new wheels and axles, modern Q,C,f^

trucks with anti-friction bearings will meet the speed-up of

the war demands — and will give you efficient equipment

for years of later use at a great over-all saving.

The delivery of complete cars depends, of course, upon receipt of

materials, and on other conditions beyond our control. However, we

will do our best to serve you. We can supply needed new wheels,

trucks, axles, bumpers, and electrically welded end sill construction

with spring bumpers to recondition your old cars.

I II • mi n i ilk'
J • 11 it i ii ,m
•••'iii'iii

un I in III
m i in i -*'• i •
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WESTERN EXPLOSIVES
DYNAMITE

GELATIN

PERMISSIBLE POWDERS

BLASTING POWDER

PELLET POWDER

ELECTRIC BLASTING CAPS

BLASTING CAPS

ELECTRIC SQUIBS
SAFETY FUSE

BLASTING ACCESSORIES

We Solicit Your Blasting Problems

WESTERN POWDER MFG. COMPANY
DIVISION OF OLIN CORP.

Main Office: EAST ALTON, ILLINOIS Factory: EDWARDS, ILLINOIS

Manufacturers of

QUALITY RAIL BONDS

for

COAL MINES

ENSIGN ELECTRIC & MANUFACTURING CO.

Huntington, West Virginia
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The Mark —

"LEETONIA"
On mino drills and tools is your assuranco of quality. For over a third
of a century our efforts havo been to produce quality products that would
satisfactorily servo the user. Our constant growth has proven our policy
to be right.

Complete Lino of Hand Drills. Submit us your inquiries for various sizes
of augers with solid or tube centers with welded or solid spirals or twists.
Drill Bits, Thread Bars and Sockots 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.

Where there is efficient management of coal, clay or metal mines there
you will find Lootonia Drills and Tools. If you want the bost, thon just
say to your sourco of supply, theso drills and tools must bo LEETONIA
BRAND. Wo will appreciate your patronage.

THE LEETONIA TOOL CO.

Leetonia, Ohio - U. S. A.
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Washed and Screened

Ohio River Sand

and Qravel

H. H. HALLIDAY SAND CO,

CAIRO, ILL.

EGYPTIAN EXPLOSIVES
DYNAMITE

GELATIN

PERMISSIBLE POWDERS

BLASTING POWDER

PELLET POWDER

ELECTRIC BLASTING CAPS

BLASTING CAPS

ELECTRIC SQUIBS
SAFETY FUSE

BLASTING ACCESSORIES

For Best Results Use "Egyptian"

Egyptian Powder Company
Ma:n Office: EAST ALTON, ILLINOIS Factory: MARION, ILLINOIS
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® ....A MARK OF QUALITY

• Trolley Line Materials
Hangers

Clamps
Splicers

Expansion Bolts
Section Insulator Switches

Frogs
Turnbuckles

• Feeder Materials

Feeder Wire Insulators

Safety Feeder Switches
Feeder Slings

Feeder Taps
Splicers

Feeder Clamps

• Railbonds

Mechanically-Applied Bonds
Steel Metallic Arc-Weld

Process Applied Bonds
Copper Metallic Arc-Weld
Process Applied Bonds

Welding Machines
Portable Track Drills

• Locomotive Equipment

Trolley Shoes and Harps
Trolley Wheels and Harps

Trolley Wire Lubricators

Trolley Wire Lubricant

Cable Guide Insulators

• Protective and Control Equipment
Automatic Motor Starters, Open Type and Gas-Proot

Multiple Distribution Boxes, Open Type and Gas-Proor
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

OHIO BRASS
MANSFIELD ^^^r OHIO-U-S-A
Canadian Ohio Brass Company. Lid. Niaqara Falls. On!.. Canada



DROP FORGED MINE CAR HITCHINGS

DROP FORGED SWIVEL COUPLINGS

MINING MACHINE BITS

MINING MACHINE BIT STEEL

SET SCREW WRENCHES

•

BIT BOXES

FORGED STEEL SHACKLES

PITTSBURGH KNIFE

and FORGE COMPANY
1421 Reedsdale St., N. S.

PITTSBURGH 12, PA.

76



GREETINGS

to the

ILLINOIS MINING INSTITUTE

The Davies Supply Company

PIPE

Fittings — Valves

Plumbing and Heating Materials

6601-6633 Grand Avenue CHICAGO 35, ILLINOIS
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Mr. Coal Producer

— TO make a —

"HIT" WITH YOUR

CUSTOMERS

FREEZEPROOF

YOUR COAL
WITH

SOfclOWTc HLO Rl DE
t.ioe ma«« «ee. u. s. r»t. on.

Clean — Colorless — Odorless Method of

Freezeproofing and Dustproofing

For Full Particulars on Proper Use of

SOLVAY CALCIUM CHLORIDE

Write to

SOLVAY SALES CORPORATION
1 NO. LA SALLE ST. 3615 Olive St.

CHICAGO 2, ILL. ST. LOUIS 8. MO.
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It's quick-timeand double-time in the nation's mines ... with
men and machinery working at capacity to meet wartime
demands. To keep your mining machinery in step with
today's fast pace is the job of Marathon Mine Lubri
cants .. . not one or two specialties . .. but till the mine
lubricants needed for every job, no matter how complex.
For Marathon research is dovetailed with mining machinery
developments .. . creating the right lubricant for every job.

A Marathon engineer will be glad to talk with you, offer
you his experience and full information on the latest
Marathon Mine Lubricant developments. Just write, wire
or phone The Ohio Oil Company.

THE OHIO OIL CO.
A Complete Line of Lubricants for All Mining Equipment

Ctntial Officii; Findlay, Ohio. DitlrUl Officii: Jtobimon, til., Indianapolii, Ind., louiiWHe, Ky.

PRODUCERS OF N C E 18 8 7
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DUFF IIORTOn JACKS
for Modern Coal Mining Service

Hall and
Socket Head

Slide Handle
h DUFF-NORTON MINE

ROOF JACK

A great time and labor saving device —
assuring maximum safety in mechanical min
ing practice. Available with throe handlo
styles and four head typos, as illustrated at
loft. Features incroasod siio, thicker tubing,
larger screw, chrome-yellow finish.

ADJUSTABLE MINE

TIMBER-LIFTING JACK

Designed especially for cross timbering.
Easy one-man operation, safe and positive.
Available with slide, drop or wing nut
handles and typo I, V or H tops.

AUTOMATIC LOWERING

JACKS

Drop Handle

Wing
Han

Nut
die

'

Type II
Head

Type I
Head

JOURNAL JACKS

Unusually compact
and easy to carry,

-bearing scrow
typo. Ideal for heavy,
ow-set loads. Steel
operating lever fur
nished.

Incorporate all tho
latest improvements.
Equipped with curved
top, single or double
socket lever, optional
tripping device. Duff-
Norton Jacks are made
in a wide range of typos
and sires for every min
ing application.

l/l/k//£ FOR NEW BULLETIN. Ask your
r Vivvljf Distributor for .1 copy of the new Bul

letin pivinR sires, ratings and prices of the new
Duff-Norton Mine Roof Jack. If he hasn't a copy.

THE DUFF-NORTON
MANUFACTURING COMPANY

"The House That Jacks Built"

PITTSBURGH, PA.
Canadian Plant: Coaticook, Quebec
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BETHLEHEM PRODUCTS

for the Mining Industry

Prefabricated Track

Every item for a complete mine-track
set-up. Bethlehem will figure the lay
out, do the cutting to length and prc-
curving in its own plants, and ship the
entire outfit ready to assemble—rails,
steel ties, switch stands, switches, turn
outs, frogs, etc. A prefabricated track

job saves installation time, cuts main
tenance costs, reduces derailments.

Steel Ties

Bethlehem Ties are made in a wide

range of sizes and weights to suit in
dividual conditions. Slip them under
the rails, knock the clips in place with a

sledge . . . that's all there is to it. No

gaging, no spiking. Removal is just as
easy. Install them for long-range econ
omy; they outlast several sets of wood
en ties and save maintenance too.

Wire Rope
For shafts, slope operations, incline
planes, machine feeds, slusher hoists,
conveyors, stripping machines. Bethle

hem Wire Rope is available in all stand

ard grades and constructions, either pre
formed (Form-Set) or non-preformed.

Also recommended is the Bethlehem

Lay-Lock Safety Clamp for shaft hoists.
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.

Superior Hollow Drill Steel
Fatigue-resisting drill steel—equally
suitable for forged-on bits or fabricated

rods used with detachable bits. The

smooth, round, well - centered hole

speeds up drilling by providing easy
passage for air or water.

Bethlehem Solid Drill Steel

A special grade of straight carbon tool
steel for general blacksmithing tools,
drills, chisels, etc.

• • BETHIlEHEM
STEEL

• •

OTHER BETHLEHEM PRODUCTS FOR MINES

MINE CARS • STEEl SHEETS

PIPE . BOITS AND NUTS

STRENGTH, IOW-AUOY STEELI

AHOY STEELS . TOOL STEELS

SPIKES . MAYARI R IHIGH-

STRUCTURAl SHAPES . PLATES
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Save on Power, Installation
and Replacement Costs

with

MOSEBACH

FLASHWELDED

RAIL BONDS StyU M8-F

Moiobach's patented FLASHWELD process for woldinq cablo to terminal
assures maximum conductivity to maintain maximum voltage at the* face.
Power loss is reduced to a minimum, keeping your production always at
peak levels.

Mosebach Bonds arc easy to install—all terminals aro designed to pro
vide large wolding area for stronger, more efficient bonding. They are
made in many styles for every bonding roquircmont. Writo for specified-

1 tions and prices.

MOSEBACH ELECTRIC & SUPPLY CO.

1115 Arlington Ave. • Pittsburgh 3, Pa.

Solve Your Dewatering Problems
with

DEMING PUMPS
How recently have you checked up

on your pumping Cf|tiipmcnt? Is it
adequate for the job? Is it in pood
operating condition? Is it ready for
trustworthy service in any emergency?

The time to get the correct answers
to those questions is NOW, hefore
emergencies develop. One of our en
gineers will he glad to help you, hut
give him ample notice, for his sake
and yours!

Sew/ /or illustrated Bulletin 1000
which features nil popular types of
Denting Mine Pumps.

Distributed by
GKINNELL COMPANY

•I 125 So. Western Ave. Chicago, III.

THE DEMING COMPANY SALEM, OHIO
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SLIGO

5T€€L nno

Complete Industrial Lines

Norton Grinding Wheels
Morse Drills, Taps and Reamers
Lenox Hacksaw Blades
Black and Decker Tools
Ames Shovels
Yale Hoists
Nicholson Files
Williams Wrenches
Lufkin Tapes and Rules
Valdura Industrial Paints
Buffalo Blowers—

Forges—Drills
Goodrich Belting &Packing
Simplex Jacks

Pipe and Fittings
Wire and Manila Rope
Bolts, Nuts and Rivets

Page Welding Rods
Smith Welding Equipment
Hansen Electric Arc Welders
P & H Electric Welding Rods
Stoody Hard Surfacing Rods

I mine supplics

STRUCTURAL ANGLES,

CHANNELS, BEAMS, TEES

AND PLATES

SHEETS—

Hot and Cold Rolled
Galvanized
Armco.

BARS—

Mild Steel
Cold Finished
Bands

TOOL STEEL

Stock List and

Catalog sent
on request.

Call CEncral 3050

Long Distance:

St. Louis L. D. 77

SLIGO IRON STORE CO.
1301-1403 North Sixth St.

St. Louis 6, Missouri
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Tuffy
never wears

Fringe...
Men handle worn Tuffy
ropes as safely as a brand
new line, as broken
outer wires lie close to
the rope —don't fringe
out into daggers to
pierce hands or to dam
age adjacent wires.

union-formed

IS

PRE-FORMED

Fur Tun Yeara
uf Team-work with
Our ArmedForeet

Tuffy
When lives and loads are at stake,
you want assurance ofsafety-.Tuffy
takes care of that, regardless of
strain or weight. Tuffy stands for
toughness —the durabilityofunion-
formed (pre-formedj wire rope!

Tuffy withstands abrasion long
er, withstands the bending and
crushing customary in your opera
tions and is easier to handle, be
cause flexibility is built-in, and any
strain on wires is eliminated in the
pre-forming. No wonder thou
sands of operators declare Tuffyis
the answer to the most vexing
problems in machinery lines—that
Tuffy is the safe, economical rope-
to install.

'l'ttjfy mils for mining machinery
are union-clipped for easier

installation.

UNION WIRE ROPE CORP.
J178 Manchester Ave., Kansas City 3, Mo.
Tulsa Houston Chicago Salt Lake City

New Orleans Monahans, Texas
Portland, Ore. Ashland. Ky. Atlanta

union

;;! "TMI ULTIMATE IN IOW COST WIRE ROPf"
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J^e (jbtwtma/i Ks*^£
TOP CUTS • CENTER CUTS • BOTTOM CUTS

The cutting element revolves a full 360 de
grees and may be adjusted vertically to cut
at any height in the seam over a wide range.

A profitable machine unit lor a coordinated,
high capacity track system ot mining.

GOODMAN MANUFACTURING COMPANY
HALSTED STREET AT 48TH • CHICAGO 9, ILLINOIS



THE ROBINS MINE CONVEYOR

gets out tonnage!

HlANDLING upto 300TPH over lengths
as great as 3000 feet, the Robins Mine
Conveyor has a belt line only 15" above
the floor. Made in belt widths of 24", 26"
and 30", it can be assembled, extended
and moved without using tools. The Takeup
is located in the Head Section and can be

operated from either side. The Drive, too,
can be mounted on either side.

The Robins Mine Conveyor has 24
advantages—many of them exclusive. It
is operating successfully in several mines.
It will bring new efficiency and economy
to yours.

FOR FURTHER FACTS, WRITE DEPT. IMI

ROBINS makes* Belt Conveyors • Coal ond Ore
Bridges • Bucket Elevators •

Car and Barge Hauls • Car Dumpers * Car Rotarders
• Castings • Chutes • Conveyor Idlers and Pulleys
• Crushers • Feeders • Foundry Shakeouts • Gates
• Gears • Grab Buckets • Pivoted Bucket Conveyors
• Vibrating Screens • Screen Cloth • Self-Unloading
Boat Mechanisms • Skip Hoists • Storage and Re
claiming Machines and Systems • Takeups • Loading
and Unloading Towers • Trippers • Weigh Larries •
Winches • Windlasses.

ENGINEERS • MANUFACTURERS • ERECTORS

R O B 1 N s
CONVEYORS
1 N C O

Fou
Robins

R P

dcd
Conve

O R A T

n 1896 oi

ying Belt Co

E D

PASSAIC • HEW JERSEY

FOR MATERIAL AID IN

MATERIALS HANDLING. . . It's ROBINS MATERIALS HANDLING MACHINERY
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PPri
STEEL

I- I D
SERVICI

Lbk

BECK & CORBITT CO.
1230 N. MAIN ST.. ST. LOUIS, MO.

•

STEEL WAREHOUSE PRODUCTS

HOT ROLLED BARS

HOT ROLLED SHEETS

STRUCTURALS

PLATES—PIPE

TRACK SPIKES

TRACK BOLTS

COLD DRAWN BARS

COLD ROLLED SHEETS

FLOOR PLATES

GALVANIZED SHEETS

EXPANDED METAL

WALKAWAY MESH

MINE & SHOP SUPPLIES

KERK-ALOY SURFACING TRACTOR GRIP-LUG

SIL-FOS BRAZING ALLOY PORTO-POWER EQUIPMENT

EASY-FLO BRAZING ALLOY ELECTRIC TOOLS

BLACK HAWK JACKS DAYTON V-BELTS

SERVICE
"Since 1852"

Long Distance 346 Garfield 2440
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AMERICAN CYANAMID & CHEMICAL CORPORATION
A UNIT OF AMERICAN CYANAMID COMPANY

30 Rockefeller Plaza NEW YORK, N. Y.

• • • • • •

AMERICAN
CYANAMID a CHEMICAL CORPORATION

• •••••

[EXPLOSIVES]

HIGH EXPLOSIVES PERMISSIBLES

BLASTING POWDER

BLASTING ACCESSORIES

SALES OFFICES

New York, N. Y.

Pittsburgh, Pa.

Bluefield, W. Va.

Scranton, Pa.
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HENDRICK FLANGED LIP SCREEIV

This In the Screen that Minimizes IlreaUage:

Because the perforations of Hrmlrick Flanged Lip
Screen are tapered — smaller at the top than at the
bottom — there is no "blinding," and breakage is re
duced to the minimum. The rolling, tumbling aetion
gives better separation.

Write for Bulletin on Hendrick Flanged Lip Screens

Also Manufacturers of:

PERFORATED METAL SCREENS

FLANGED UP SCREENS

WEDGE SLOT SCREENS

SHAKING CONVEYING CHUTES

BALL FRAMES

VIBRATING AND SHAKING SCREENS

TESTING SCREENS

FLIGHTS AND TROUGHS

STACKS

LIGHT AND HEAVY STEEL PLATE CONSTRUCTION

HENDRICK IUITCO OPEN STEEL FLOORING

HENDRICK IMITCO SHUR-SITE STAIR TREADS

HENDRICK MANUFACTURING CO.

Carhondale, Pa.

CHICAGO SALES OFFICE: 224 South Michigan Ave.

SALES OFFICES IN PRINCIPAL CITIES:

Please consult Telephone Directory

89



MORE TONS PER MAN PER DAY

EXIDE-IRONCLAD BATTERIES

The inci-liani/aiion of a mine creates the

problem of complementing the speed of
one machine to another so that equip
ment dties not stand idle. That's where

Exide-Ironclad Batteries can step-up the
efficiency of operation and help increase
production.

Exide-powercd shuttlecars offer ut
most flexibility and speed in carrying
coal from loader to main line. Exide-
Ironclads are designed specifically to
give sustained speeds throughout
each shift . . . for tremendous power
on steep grades and under heavy
loads. Exide-Ironclads deliver all
the power needed to meet every de
mand, thus assuring a uniform work
ing speed all day long.

£xf6e
IRONCLAD
BATTERIES

The traditional long-life, depend
ability, and ease of maintenance of
Exide-Ironclads are a guarantee of
economy and efficiency. The fact
that more mine operators use Exides
than all other batteries combined, is
proof in itself. For when you buy
an Exide-Ironclad, you Buy to Last.
Take care of it and Stive to Win.
Remember, only Exide makes an
Ironclad.

If you wish more detailed information, or
have a special battery maintenance prob
lem, don't hesitate to write to Exide. We
want you to get the long-life built into
every Exide Battery. Ask for booklet
Form 1982.

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA
CHICAGO BRANCH

•1613 S. Western Ave.. Blvd.

90
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STEEL of every kind
delivered QUICKLY from STOCK

Principal Products

Bars, plates, sheets,

structurals, tubing,

alloys, abrasion resist
ing steels, Allegheny

Stainless, tool steel,

drill rod, 4-Way floor

plate, shafting, Hi-

Bond Reinforcing, etc.

For new construction or equipment, for maintenance
or repairs on existing units, for any of hundred and
one steel requirements . . . depend on Ryerson Steel-
Service.

There are large and complete stocks of steel of
every kind in your nearby Ryerson plant. . . backed
by a nation-wide organization of eleven plants, ready
to serve you. We'll gladly work with you on any prob
lem involving steel supply, application or fabrication.
Call Ryerson for quick action.

JOSEPH T. RYERSON & SON, INC., Chicago, Milwau
kee, Detroit, St. Louis, Cincinnati, Cleveland, Pitts
burgh, Philadelphia, Buffalo, New York, Boston.

RYERSON STEEL-SERVICE
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One of the surest ways to speed up coal production in these days of phenomenal
demand, is to plan at once for the most efficient possible trackage, inside and outside
the mine. Weir Kilby has developed many light weight and medium weight elements
of track work especially for the mines.

We constantly carry in stock hundreds of mine turnouts, complete with Weir Titan
Frogs, switch points, and stands in the standard angles and various rail sections, so
as to facilitate immediate shipments. For other needs, your orders will be made up
in the shortest possible time.

FROGS

GUARD

SWITCHES

RAILS
SWITCH
.SSIHGS

SIAMDS CRO

:*&&

CATALOG "H" comprises 154
pages of helpful data, replete
with photos, drawings and spe
cifications, covers every track
work need. Copy on request.

Suppliers to Mines
and

Railroads Since 1883.

WEIR KILBY CORPORATION
CINCINNATI 12, OHIO Successors to BIRMINGHAM 7, Al

WEIR FROG CO. .♦. . KILBY FROG & SWITCH CO. . . . CINCINNATI FROG & SWITCH
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The Prox cutter chain and bit is performance tested for
greater production-economy-long life and dependability.
Simple and foolproof in construction, they give outstand
ing performance in the hardest cutting conditions.

For highest performance of your coal cutting equipment
specify Prox chains and bits. Write today.

Goal Guttinxf Gadtl
Oldest and largest independ
ent manufacturer of mining
machine cutter chains and

cuttcrbars. Representatives in
all coal mining fields.

bAJ^frank prox company
TERRE HAUTE - INDIANA.



GOODYEAR'S

NEW MILLION DOLLAR LABORATORY

The Most Complete in the Industry
STILL ASSURES YOU OF LOWER OPERATING COSTS WITH

GOODYEAR
INDUSTRIAL SYNTHETIC RUBBER PRODUCTS

IN YOUR COAL MINES

CONVEYOR BELT
Ply mid Steel Cable Carcass

ELEVATOR BELT

V-BELTS

Cotton Cord and Endless Steel Cable

TRANSMISSION BELTING OF ALL TYPES

COMPASS ENDLESS CORD TRANSMISSION BELT
Also Steel Cable Body

AIR AND STEAM HOSE
The Right Type for Your Job

WATER SUCTION AND DISCHARGE HOSE
Every Other Type of Hose

BOOTS AND SYNTHETIC RUBBER WORK SHOES
Synthetic and Oiled Work Clothing

ALSO STOCKING DISTRIBUTORS OF

WORTH INGTON QUICK DEMOUNTABLE
V-BELT SHEAVES

The Largest and Most Complete Stock in the St. Louis Area

Complete Stocks of Neoprene Oil and Abrasion Resist
ing Conveyor Belting in the standard coal mine widths.
Our recently enlarged warehouse gives us the largest
and most complete industrial rubber goods stock in the
middle west for you to draw on.

OBERJUERGE RUBBER DISTRIBUTING CO.
N.W. Corner Third and Walnut Streets

Garfield 0180-0181 ST. LOUIS, MO.

Authorized Goodyear Industrial Rubber Products Distributors

ill



The Original ROLLING RING CRUSHER

MEETS THE DEMANDS of the

COAL INDUSTRY

*

Capacities 1 Ton to 600 Tons per Hour

Type "AC" for reducing egg and
nul lo domestic stoker sizes. This

crusher produces a product con

taining no oversize and a small

percentage of fines.

The "S" typo crusher for reducing

efficiently R. O. M. or lump to

screenings in one operation. Those

crushers were designed to give

constant and continuous opera

tion.

Special ring typo

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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BUETTNER SHELBURNE MACHINE

COMPANY, INC.

Manufacturers of Repair Parts for

COAL MINING MACHINES

Established

1901

SOUTH THIRD AND MINSHALL STREETS

TERRE HAUTE, INDIANA

Telephone: Crawford 8854
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a strong, low-velocity,

water-resistant permissible

"Monobel" AA is an entirely
new ammonia permissible. It
has been developed to break
coal in wet mines and in thick,

hard shooting seams. It meets
the requirements of such work
because it has:

1 - HIGH Willi • ISISTAHCI

2. HIGH CABIIIDCI SIltlNOTH

3. IOW VIIOCITT

4. IXCIILINI iumi ;

Don't overlook the possibilities of "Mon
obel" AA. It has a combination of proper
ties not previously available. Get all the

facts. Talk with your Du l'ont Explosives
Representative. Or, write to E. I. du Pont
de Nemours & Co. (Inc.)

332 South Michigan Ave., Chicago •(, III.
INVISt IN VICTOIY—IUT MOtl WAA IONDS

CO

A Development of Du Pont Research
"Monobel" A A is made water resistant
by a basically newmethod.It is another
contribution of Du Pont research to the
progress of the coal mining industry.

DU PONT PERMISSIBLES
Blasting Supplies and Accessories
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* To Mine Superintendents
Who Want To Move More Coal

JL. We have recently been advised by a
^ Company which "changed over" to S-I)
Automatics that for March, April anil May

19-12 (before the change-over) the output
was 138,944 tons, representing 231.147 man-
hours, whereas for March. April anil May,
1913 (after the change-over) the output was
188,662 tons, representing 211,53a mail-
hours. Therefore, the increase in the output
per man-hour was 30 per cent. This means
a big saving, that yon can calculate for
yourself, anil a saving which corresponds
with previous reports from others.

This, by no means, is an unusual case. On
the contrary, this record of moving more

coal at less cost is the typical result at nu
merous mines that have ''changed over" to
SI) "Automatics".

Another mine using only 10 S-D 1-2-3
"Automatics", averaging 5 to 6 tons per car
[ier trip and with a round trip haul of 2
miles, is producing 1200 to 1125 tons per
7-hour shift. This means that each car is
averaging more than 6 round trips per
7-hour shift. It shows also that no time is
lost in hauling or discharging coal — a sav
ing of time that is possible only with
"Automatics" ... a saving of time that
means moving more coal and at less cost.

You Can Nave S-D "Automatics" On a Liberal Rental Plan
You don't have to buy S-D "Automatics". You can take advantage of our Rental Plan and
your savings will more than pay the rentals. And. if you prefer later to own the ears, von

can exercise your option to buy them. Write to us about this unusual offer.

SANFORD-DAY IRON WORKS
KNOXVILLE, TENNESSEE
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AT THE FACE

. . . where you need it most . . . delivered
quickly and economically . . . over your regu
lar haulage system, by this 3-car Portable

Ignitron Rectifier train. Direct-current powci
to drive cutting machines, loaders, locomo

tives, etc.—without the voltage drop and
power loss from long feeder lines.

... an exclusive Wcslinghousc develop

ment, the Ignitron Rectifier train actually

provides a power substation near the face

The modern, light, compact Type ASL Air
cooled Transformer, built into this equipment

contains no inflammable or toxic liquids to

leak or cause damage. Inerteen type trans
former, if desired. Choice of pumped or scaled

tube Ignitron.

. . . the extreme flexibility, rugged con

struction and economy of operation have

resulted in widespread acceptance of this
equipment by the coal mining industry- -units
are in service in all of the important coal pro

ducing areas. Westinghouse Electric & Mfg.
Co., E. Pittsburgh, Pa., Dept. 7-N. J-9J630-A

3-CAR PACKAGED

POWER

Car No. 1—all the a-c equipment

Car No. 2—the transformer

Car No. 3—the Ignitron Rectifier

and the d-c equipment

A^bstindiouse
PLANTS IN 25 CITIES . . . (^J OIFICES EVERYWHERE

ELECTRICAL EQUIPMENT FOR THE MINING INDUSTRY
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..TO FASTER,

LOWER COST

DRILLING

Just off the press... a new CP

publication... describing in de

tail and illustrating all the motors,

drill mountings, clutches, posts,

boots, boxings, thread bars,

auger and cutter heads in the

world's most complete line of

electric coal drilling equipment.

From the various components

illustrated in this new catalog the

operator can readily select the

best combinaton of motor hook

up, post, etc. to meet specific

conditions.

Write today for your copy of

Catalog No. 901, "CP Post

Mounted Electric Drills."

One ol a Number ol CP Drill Assemblies: No.
470 D.C Open Type Motor: No. 1150 Drill
Mourning: No. 1170-X Clutch: No. 780-X Pa.tr
No. 957 Thread Bar: No. 794 Socket.

PNIUMAIIC TOOIS
IlICTRIC TOOIS
(Hlryrle...""'"""•')

«OCK O.IUS

Chicago Pneumatic *********
*« comp«ijsoij

VACUUM PUMPS
D«Ml INCINIS

/*'*"••• ACCHSMU,

TOOL C O m P A N Y

G.n.ral OHices: 8' East 44th Street, New York 17, N. Y.



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 Branches

PITTSBURGH, PA. MONTGOMERY. W. VA.
_,_ n , o BIRMINGHAM, AI.A.
919 Fulton Street HARLAN. KENTUCKY

Branch Manager

A. R. WEST, DuQuoin, Illinois
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RECONDITION MOTORS

WITHOUT DISMANTLING

mm

mrarc

Commutator

RESURFACERS

Keeps commutators in
perfect condition. Used
periodically. Grades,
sizes and shapes to fit
all conditions. Iktter,
quicker, less expensive.

Mica

UNDERCUTTERS

Undercuts commutator
mica without removing
a single brush. Easy to
use — cuts smoothly.
Four Models—for small

or large commutators.

mm
Trues up commutators
while running in their
own bearings at normal
operating speed. Three
models fit all machines.

Saves dismantling.

mm
Cleans ' hard-to-reach
places. Vacuum—blow
—spray. "Jumbo"
model has full 1 H.P.
motor. Eight models
available with many
cleaning attachments.

Commutator

GRINDERS

Hand Portable

ELECTRIC CLEANERS

ll"r//r /or Catalog on Complete Line of IDEAL Motor Maintenance
and Repair Equipment

IDEAL COMMUTATOR DRESSER COMPANY
5169 Park Avenue Sycamore, Illinois

DUSTLIX CORPORATION
Manufacturers of

AUTOMATIC COAL TRADEMARKING SYSTEMS

*

DUSTLIX Dustproofing Fluids

523 NORTH JACKSON STREET

MILWAUKEE WISCONSIN
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FOR LOADING!

Let the PHILLIPS Loader Carrier haul your

heaviest loading machines to the job! With only
three inches head room—construction features

make it an ideal general utility car for heavy

and bulky loads. Timken Roller Bearings,

wheels removable for loading, wide treads for

short curves, built for any track gauges.

Get the PHILLIPS facts!

-Ml HE"ANQ:MllL':SUPPLY COM PAN Y<

MANUFACTURERS SINCE IB63

PITTSBURGH, PENNA.
Mine and Industrial Cars —Fabricated Steel—Iron Castings

EGYPTIAN SALES AGENCY

G. F. BLANKINSHIP. SALES ENGINEER

MURPHYSBORO. ILL.



(cjb)

Master Ball Bearings

2831 Locusl SI.. St. Louie. Mo. 2715 Michigan Ave.. Chicago. III.

Authorized Mine Distribulors:

Central Supply Co.. Greenville, Ky.
Goorgo Klein Armature Works. 1441 N. Elm St., Ceniralia. III.

Hoimrolh Electric 4 Machine Co.. 1000 Poplar St.. Torro Haute. Ind.
Control Mine Equipmonl Co.. 4520 Enright St.. SI. Louis. Mo.

Kixmillor 4 Son, Bicknell, Indiana
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atlas mnnnsiT€ oaonATORS

You Get

EXTRA SAFETY

At No Extra Cost

Most operators — even though they have already adopted
many safety measures — are keeping a weather-eye open to any
unusual and additional methods that offer protection for
their men.

At no extra cost, Atlas Manasite Detonators — because they
are less sensitive to impact and friction — put extra safety on
the blasting job. They provide reliable action, too — millions
have been sold since Atlas Manasite Detonators were intro
duced five years ago.

Put this extra safety to work on YOUR
blasting job. Call the Atlas Representative
— he'll gladly give you full details.

Manasite: Reg. U. S. Pat. Off.

>fe ATLAS
Powder Company

Wilmington 99, Delaware

FIELD BLDG. JOPLIN NATIONAL BANK BLDG.
CHICAGO 3, ILL. JOPLIN, MO.

CONTINENTAL BLDG.

ST. LOUIS 8, MO.
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KANAWHA
MANUFACTURING COMPANY

CHARLESTON, W. VA.

ENGINEERS • FABRICATORS • ERECTORS

COAL HANDLING EQUIPMENT

COMPLETE PREPARATION PLANTS

"C-M-I"

CONTINUOUS CENTRIFUGAL DRYER

Delivers the finer coal sizes with so little surface

moisture that freezing and clogging are eliminated.

Slurry coal can also he cleaned and dried.

Both at the lowest ultimate cost.

CENTRIFUGAL & MECHANICAL INDUSTRIES,
INCORPORATED

3600 South 2nd St. St. Louis 18, Mo.
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When you want
...you need TIGER BRAND

N AmericanTiger BrandWire Rope
wc offer you the quality of wire rope

you must have if you expect to meet
the demands of today's stepped-up
operation.

On shovels and drag lines, TlCER
BRAND provides maximum resistance to
shock loads, vihration, drum pressure
and abrasion. Insures steady, continu
ous production.

On mining machinery, where ropes
must he handled frequently, must bend
around small sheaves and are subjected
to sudden and excessive loads under ad
verse working conditions, TtCER Brand
keeps equipment operating at top effi
ciency.

On mine shafts, hoists and conveyors
the specially developed TlCER Brand
ropes recommended for such service-
have run up impressive records for long
service and uninterrupted performance.

TlGER Brand Wire Rope is available
in either standard or f-.xcellay Pre
formed construction. In grades to best
meet all the special requirements of coal
mining applications.

More and more TlGER Brand is being
released from war service. If you have
been disappointed in getting your sup
ply of TlGER Brand during these war
years get in touch with your distributor.
The chances are increasingly better that
he may he ahle to supply you.

* * *

Other A.S.&W. products designed to in
crease mine output, to lower <-osis. and
raise efficiency, include: —Tiger Brand
Wire Rope Slings. Clips and Killings;
Aerial Tramways and Locked Coil ('aides;
TlGBRWELD l'ower Honds; AmERCLAD Loco-
motive and Mining Machine ('aides; Elec
trical Wires and Cables of all kinds; Hole
Hide Cables; Track Spikes.

i

AMERICAN STEEL & WIRE COMPANY
Cleveland, Chicago and AVk» York

Columbia Steel Company. San Francisco. I'ae'fie Coast Distributors (ll»^»l
United Slates Steel Export Company. New Turk

Chicago Sales Office—20S South LaSalle Street, Chicago -I, III.

U NIT ED S TAT E S S TEE D
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SPECIALIZED LUBRICANTS

lor

Tipples & Washers

Mine Locomotives

Mine Cars

Conveyors

Hoisting Cables

Stripping Shovels

Electric Motors

Speed Rcducors

Trucks & Tractors

WB3E\

LINCOLN

Centralized Lubricating

Systems

Hand and Power

Oporated

Groaso and Oil Guns

Grease Fittings,

Accessories

JOS. H. YERKES & CO.
LUBRICATING ENGINEERS

3715 Washington Ave. ST. LOUIS 8. MO. Newstead 6605

Write or Phone us for Catalogs and complete information

HERCULES AUGERS
FLINT HARD —TOUGH AS A WHALEBONE

Our complete line of drilling and blasting tools achieve
unusual results. Exhaustive tests, under practical operating
conditions, prove Hercules Augers will drill faster — will not
snap off shanks or points — and that they outwear four or
five ordinary augers. "Hercules" augers, designed primarily
for high speed electric drills, withstand the whip and torsional
strain. Drill fast and give more holes before resharpening.
Stock sizes are l'/2 inch to 3 inch diameters, 1 to 16 foot
lengths.

"Black Diamond" augers, heat treated for toughness and
prevention of broken tangs and points, are carefully made
from high-carbon crucible grade steel. Up to 2 inch diam
eters and up to 16 foot lengths.

A complete lino, up to 2 inch diameters and 10 foot
lengths of "Standard" augers for hand drilling available.
Send for information upon our complete line of drilling and

blasting tools.

SALEM TOOL COMPANY
SALEM. OHIO
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TYLER SCREENS

The HUM-MER SCREEN, TYPE 72

ACCURATE

SIZING
•

LOW COST-
CONTINUOUS
OPERATION

•

REQUIRE NO
LUBRICATION

•

SCREEN COAL

WET OR DRY
•

VIBRATION WITH

SHARP IMPACT

HUM-MER ELECTRIC SCREEN
TYPE 72

and

TYPE 400 ELECTRIC SCREEN

for

SIZING,

DEDUSTING

and

DEWATERING

COAL

The TYPE 400 SCREEN

Write for your copy of "The Hum-mer Electric Screen Catalogue"

THE W. S. TYLER COMPANY
CLEVELAND 14, OHIO

Manufacturers of Woven Wire Screens and Screening Machinery
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DUST CONTROL

COALADD. The permanent oil-free fdm-forming dustless spray
treatment for coal. Supplied either as a dry concentrate or ready-
to-use liquid.

KEMOIL. The permanent chemical-oil fdm-forming dustless spray
treatment for coal. Non-corrosive, effective. Can he applied with
any type of spray equipment Shipped as concentrate in tank
cars and drums.

OILADD. A concentrated compound that improves spread and
adhesion of ordinary treating oil. When added at the rate of 5%
the coverage of the oil is increased 133%, but the cost only 20%.

COMPOUND - 100. A concentrated wetting compound for
treatment of coal in dealers yards; for stock piles and for temporary
treatment of commercial coal or coke.

WETSOL. A wetting agent for dust control at the docks, in power
plants and for temporary dustless treatment of industrial coal.

COMPOUND "M". A highly concentrated wetting compound
for controlling dust in the mines and tipples.

COLSPRA. For controlling dust and preventing windage loss on
stock piles and railroad cars.

JOMCO ANTI-FREEZE. A dual action chemical compound that
aids dewatering and protects coal against freezing in railroad cars.

PRODUCTS OF

THE JOHNSON-MARCH CORPORATION

52 VANDERBILT AVENUE NEW YORK, N. Y.

SOLD BY

SCHONTHAL CORPORATION
28 EAST JACKSON BLVD. CHICAGO, ILL.

in



HOLMES EQUIPMENT
fox GREATER TONNAGE

The Holmes Heavy Duty, All
Steel Cage is designed for heavy
loads, rapid hoisting, and low
maintenance. The construction of

these cages is modern in every re
spect, using heavy, standard struc
tural shapes throughout, for con
venience of replacement, electric
welding reinforced by riveting,
wherever service demands, and steel

castings at all critical points. Un
questionably, you are offered more
value per dollar in the Holmes All
Steel Cage, than in any other on
the market.

The advantage of Holmes' spiral over previ
ous chutes of this nature lies in the design of the
carrying surface, which is formed much as the
howl of a race-track, having no retaining wall on
the inside edge. Elimination of this inside edge
allows the material to slide gently onto the peak
of the pile without droppage. By the same token,
the peak of the pile may be carried around the
interior of the bin in such a manner that the

material is deposited in overlapping layers,
where the problem of segregation is present.

Write today for Descriptive Catalog

ROBERT HOLMES and BROS
BINS - GATES - LOWERING SPIRALS - DUST-OXATORS -SHAKING GATES

DANVILLE, ILLINOIS
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Modern low cost answer to

immediate mine car needs

STREAMLINED
ECONOMY

Duncan offCTI an important
new product that elimi
nates vitally important
mill shapes not now easily
procured.

SUPERIOR BY TEST

The following results were

obtained by placing two

axles in hydraulic press,

each bolted flat on face of

press and bent to a 30

angle on each end of axle:

CAST AXLE ... 225 tons

— ROLLED AXLE ... 200

tons — neither axle show

ing a sign of fracture.

DUNCAN Integral-Cast STEEL AXLE

Eliminates the need of

I ROLLED AXLE

1 ROLLED CHANNEL

2 SHRUNK-ON DUST
COLLARS end

2 CAST-STEEL BOXES

Carefully controlled chemical properties and careful hoaf
treating of cast steel axles will equal the strength of rolled
axles.

STEEL MINE CAR WHEELS AND TRUCKS
TO ANY SPECIFICATIONS

Duncan is headquarters for all steel mine car wheel and truck
requirements; Write us about your requirements.

DUNCAN FOUNDRY & MACHINE WORKS, INC.
ALTON. ILLINOIS
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Standard Stamping and Perforating Co.
3131-3155 W. 49th Place

CHICAGO 32, ILL.

Phone Hemlock 8406-7-8

PERFORATED METALS OF MILD STEEL,

HIGH CARBON STEEL OR ABRASION

STEEL FOR LONG WEAR AND

ACCURATE SCREENING

LARGE STOCKS OF RAW MATERIAL

INSURES QUICK DELIVERIES
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ILLINOIS GEAR & MACHINE CO.
2108 NORTH NATCHEZ AVENUE CHICAGO, ILL.
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BERRY BEARING

COMPANY
2635 Michigan Avenue

Phone: Calumet 2250 — Chicago

Specializing in:

BALL and ROLLER BEARINGS

for the Coal Field

IMMEDIATE SHIPMENT FROM STOCK

Direct Factory Distributors of:

SKF

TIMKEN

HYATT

NEW DEPARTURE

NORMA-HOFEMAN

M-R-C

GARLOCK KLOZURES

and

BUNTING BRONZE BUSHINGS

All Types of Ball Bearings Reground
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^COHL MINES
LOCOMOTIVES • MINING MACHINES • LOADERS • CONVEYORS

P-G Steel Qfud R&Uiion.
Steel arid Mica, the two basic materials
used in construction of P-G Steel Grid
Resistors, are the foundation for longer
resistor life. P-G uses these materials in
a unique design that provides both for
expansion and for maximum ventilation.

P-G Auiovudic TRANSFER SWITCH
Eliminates hand switches — entirely auto
matic. No shocks or burns to operator while-
changing from trolley to reel or vice versa.
Simple, safe, efficient, easy to install, can
be mounted anywhere. For 250 or 550-
volt service in single or double trolley and
reel. Complete with cover.

HE POST-GLOVER ELECTRIC COMPANY
• ESTABLISHED I89S»

221 WEST THIRD STREET, CINCINNATI 2, OHIO



BLACK DIAMOND PERMISSIBLES

and GOLD MEDAL EXPLOSIVES

for the

Mining Trade

ILLINOIS POWDER MFG. CO.
ST. LOUIS, MO.

CHARLES ENEU JOHNSON & CO.

Tenth and Lombard Streets

Philadelphia, Pa.

Manutacturers of Carbon for

LOX

EXPLOSIVE
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Bfuecifrf

ROCK DUST

(lock Ibitti
Not only meets but exceeds
Quality Requirements Specified
by the U. S. Govt, and Dept. of
Mines and Minerals, State of 111.

COLUMBIA ROCK DUST HAS THE
LOWEST SILICA CONTENT PRODUCED

IN THE STATE OF ILLINOIS
PRODUCED AT VALMEYER, ILLINOIS

Solely by

COLUMBIA QUARRY COMPANY
1612 Syndicate Trust Bldg.

ST. LOUIS. MO.
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COMPLIMliNTS OF

BEALL BROTHERS

SUPPLY CO.

COAL MINERS' TOOLS

and

MINE SUPPLIES

ALTON, ILLINOIS MARION, ILLINOIS

Compliments of

FUNK FORGING COMPANY

CHICAGO HEIGHTS. ILLINOIS

MINING MACHINE BITS AND BIT STEEL
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CHARLES PRODUCTS CO.

327 West Madison Street

CHICAGO

WHOLESALE DISTRIBUTORS

INDUSTRIAL SUPPLIES

PRODUCTION TOOLS

MECHANICAL RUBBER GOODS

for

CEMENT MILLS RAILROADS

COAL MINES FACTORIES

PACKING PLANTS PUBLIC UTILITIES

PAPER MILLS

STEEL MILLS

OIL REFINERIES, ETC.

"Superior Service"
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BECKLEY MACHINE &ELECTRIC CO.
BECKLEY, W. VA.

* * *

Bemeco controllers, cable reels, cable guides,

and replacement parts for all types of Loco

motives and mining machines have been used

in the mining industry for 25 years or more.

* * *

The BEMECO Name

on any product

is an assurance of

guaranteed quality.
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Protection of wearing parts

is particularly important in
these days of high production.

Use only the "proper lubricant"

for the "particular job" and cut

your maintenance to the mini

mum.

- FOR

LOWER

LUBRICATING

COSTS

CRESCENT SPECIALIZES IN
HIGH QUALITY GREASE
FOR LOWER LUBRICATION
COSTS AND GREATER
EQUIPMENT PROTECTION.

.'

Gle&ceftt LUBRICATING COMPANY, Inc.

HUNTINGTON, WEST VA.
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3ottom-Dump and Rear-Dump Euclid
Zoal Haulers move more tons per hour

it consistently lower cost because
hey are designed and built through-
Hit for off-the-highway service. Carry-
ng pay loads of 15 to 30 tons at top
;peeds from 21 to 34 m.p.h., Euclids are efficient for all lengths of haul
IjOW operating costs plus trouble-free performance have made Euclic
he outstanding hauling equipment for coal, overburden and gob

We will be glad to supply helpful facts and figures without obligation
I*wo new pictorial booklets showing Euclids at work on variou;
mining and construction jobs are yours for the asking.

The EUCLID ROAD MACHINERY Co. • • • Cleveland 17, Ohi.

-. ^^^^JVi^^H



Mine Lubrication

Practical suggestions trom the held on how Lubrication Engineering and
lubricants arc being used by midwest mine operators to lick touxh jobs.

Keeps hoist drum bearings cooler

in heavily loaded dragline.

Main bearings on a dragline hoist drum in an
Illinois pit mine normally ran moderately warm.
ISttt when it was necessary to operate for long
periods under heavy loads the bearings became
dangerously hot. A Standard Oil Lubrication
Engineer found there was nothing wrong with the
hearings. He recommended a grade of Superla
Grease designed for heavy loads. Now bearing
temperatures are normal under all conditions. The
operator gets maximum output from the shovel
when it is needed.

Brake band replacements cut 50% with

Superla Mine Loader Lubricant.

In two years, since Superla Mine Loader Lubri
cant was installed in Joy loaders at a midwest
mine, not one breakdown has occurred because of

lubricant failure. In that same time hrake band

replacements have been cut in half. This mining
company has several operations scattered through
out the Middle West. One after another of these

operations adopted Superla Mine Loader Lubri
cant as they heard of its remarkable low main
tenance record. Make a test in your loader. There-
are live grades of Superla Mine Loader Lubricant
to meet any condition, age, or type of loader in
your mine.

You can get the same Lubrication

Engineering Service that helped solve the few
examples cited above. They are only typical of
the daily problems each of the many Standard
Oil Lubrication Engineers— located throughout
the 13 states indicated on the map — are called
upon to solve. You can' reach one of these Engi
neers by calling the nearest Standard Oil Company
(Indiana) office, or writing 910 South Michigan
Avenue, Chicago 80, Illinois. In Nehraska, write
Standard Oil Company of Nebraska at Omaha 2.

Gasoline Powers thr A/Sack . . .

Don't Waste a Drop'.

mmnM. EEHEQGEEIEEE \ SERV!"

* Lubrication Engineering



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

IRWIN FOUNDRY and MINE CAR COMPANY
IRWIN. PA.

Manufacturers of Mine Cars and Mine Car Parts

•

IRWIN PATENTED DOUBLE CHILLED WHEELS

Grey Iron Castings

•

Illinois Representative

George Hutchinson, Jr.

2121 Farmers Bank Bldg. • Pittsburgh 22. Pa.
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More Coal For the War Effort

with a

MODERN MARION WALKER

To expedite the profitable handling of an average 17 to 1
ratio of overburden to coal, Northern Illinois Coal Corpora
tion uses a 25 cubic yard MARION Type 7800 Walking drag
line in connection with 10 other Marions for stripping and
loading. This is one of the largest draglines in the world and
due to its long reach introduces a new conception in over
burden handling to the coal stripping industry. Write for
more interesting facts.

the MAR ION
STEAM SHOVEL COMPANY

MoAton, 6 Ida, 1A. S. /I.
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Allen's

DATA-PRICE

RED BOOK

Is Yours

For the Asking
728 Pages of Mining, Maintenance,
Contracting, Machinist, and Industrial
Supplies. SAVE YOUR TIME.—It's one
booh, complete with Descriptions, Illus
trations, and your Net Costs.
Write for your copy of this easy to
use catalog — Allen's Red Book.

ESTABLISHED 1887

W. D. ALLEN MANUFACTURING CO.
566 WEST LAKE STREET CHICAGO 6, ILLINOIS

ALL PHONES: RANdolph 8181

HEARTY CONGRATULATIONS

from

ANTISEPTOL COMPANY. INC.
5524 NORTHWEST HIGHWAY

CHICAGO

MANUFACTURERS OF

2 FAMOUS SOAPS FOR MINE WASH ROOMS

MECCASOAP

MELLOFOAM

THE NEW LIQUID CLEANSER
EOR MECHANICS'
HANDS • FACE • SHOWER

ALL PURPOSE
TOILET SOAP

LIQUID SOAP

$1000.00 GUARANTEE OF PURITY
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THE NAME

JEFFREY

on Mining Machinery

has come to mean

The Mark of Trustworthy Service

Since 1877 Jeffrey Engineers have been diagnosing and prescribing
for the mining needs in the coal and metal industries . . and have
solved almost every conceivable problem. They can also do it

correctly for you.

In the majority of cases the requirements have been met from our
complete line of equipment . . drills, cutters, loaders, fans, locomotives,
feeders, underground conveyors and tipple machinery. Unusual flex
ibility and adaptable to all sizes of mines. You can rely upon the
recommendations of Jeffrey mining engineers.

THE JEFFREY MANUFACTURING COMPANY
953-99 North Fourth Street, Columbus 16. Ohio

Chicago SI. Louis Denver Salt Lake City

lit!)



NATIONAL ELECTRIC

COIL COMPANY

COLUMBUS, OHIO

Telephone University 4\44

BLUEFIELD, WEST VIRGINIA

Telephone 7151

Manufacturers of

ELECTRICAL COILS
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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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SUPERMANG

SHOVEL REPAIRS

Are "Digging" Out

11 0^f . "
I040

IN NO UNCERTAIN WAY

* * *

No Matter How Tough The Job Is,

<Q RQ> SUPERMANG
SHOVEL and TIPPLE REPAIRS

FIGHT LONGER

• * *

OS1C SUPERMANG

A Truly
Superior Manganese Steel

KENSINGTON STEEL COMPANY
CHICAGO, ILL.
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"Where Glass Coils Originate"

Send us your inquiries

* * *

ARMATURE FIELD

COILS
STATOR CONTACTOR

Glass Insulation or Standard

* * *

QOUTHERN pLECTRIC TNC.

5047 COLUMBIA AVE., HAMMOND, IND.

PHONE HAMMOND 3900

CHAS. MUNRO, President
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PROMET
"Engineered" Bearings

for COAL MINE LOCOMOTIVES, MACHINES, etc.

PROMET Bronze Bearings and Babbitts

"A Provoi Success in the Coal Industry"

MANY YEARS AGO WE CLAIMED Longer Wearing Life
for our products as compared with that of competition.
We also predicted lower Production Costs per ton of coal
produced, for all users of PROMET "Engineered" Bearings.

NOW WE HAVE PROVEN these were not idle statements.

Millions of tons of coal have now been mined over

PROMET Bearings—and our claims are now backed by
production figures in mines, as well as in all types of
industry.

If you haven't yet tried PROMET, you are penalizing your
cost sheet.

Ask your neighbor —he knows

THE AMERICAN CRUCIBLE

PRODUCTS COMPANY
LORAIN, OHIO

offering

CONSULTING BEARING SERVICE

CONSISTENT QUALITY PROMPT DELIVERIES
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ANACONDA
WIRE & CABLE COMPANY

Specialized Mining Cables
Distributed By

UNITED STATES ELECTRIC CO.
Springfield, Illinois

MOREHOUSE AND WELLS CO.

Deeatur, Illinois

KIEEER ELECTRIC SUPPLY CO.
Peoria, Illinois

BARRETT HARDWARE CO.

Joliel, Illinois

WALKER ELECTRIC SUPPLY CO.

Terre Hanle, Indiana

ADVANCE ELECTRIC CO.

Terre Haute, Indiana

SHOT FIRING CAULK BRONZE TELEPHONE WIRE

RARE COPPER WIRE WEATHERPROOF COPPER WIRE

RUBBER COVERED WIRE MAGNET WIRE

VARNISHED CAMBRIC LEAD MINING MACHINE CABLES

Covered and Braided LOCOMOTIVE CABLES

TROLLEY WIRE FEEDER CABLES

BORE HOLE CABLES UNDERGROUND CABLES

Please ask us for our engineering recommendations
for any special applications of copper cables.
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MCMASTER QARR gUPPLY QO.
(Ml) W. LAKE STREET

CHICAGO 6, ILLINOIS

Distributors of

INDUSTRIAL, MILL AND MINING

SUPPLIES

CONTRACTORS EQUIPMENT

SCREW THREAD PRODUCES

SPECIALTIES

Welding Equipment &Supplies
"U it's tor the welder, we have it"

OXYGEN OXY-ACETYLENE EQUIPMENT ARC WELDERS

ACETYLENE OXY-ACETY. CUTTING MACHINES 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 MT. VERNON. ILL.
EFFINGHAM. ILLINOIS ST. LOUIS. MISSOURI

EVANSVILLE. INDIANA

13G



BY GOVERNMENT AUTHORIZATION,

HEAVY-DUTY AUTOCAR TRUCKS

ARE NOW IN PRODUCTION FOR

ESSENTIAL COMMERCIAL HAULING

Act at once! Your Autocar Branch will help

you file your applications for these leaders in

the heavy-duty field. And with Autocars

under your loads, you'll find new stamina and

dependability, and lower costs per mile for

day-and-night performance. The trend is to

heavy-duty trucks . . . and that means to

Autocar. Follow the trend. Follow the leaders,

for they know the way. Follow the engineering

skill that is the result of years of pioneering

by the Autocar Organization.

AUTOCAR
OF ARDMORE

Factory Branches in Leading Cities from Coast to Coast
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BETTER

MILL SUPPLIES

Cutting Tools
Machinists Tools

Industrial Hardware

Bolts, Nuts and Screws
Mine and Mill Supplies

IjouA. OndesU, and OntyuMeA,
will neceiue, immediate, attention.

0. IBER CO.
CHICAGO

626 W. Randolph St. Haymarket 1919
138



^/p/v PORTABLE
UNDERGROUND POWER
UNDERGROUND power problems are being solved by new

portable a-c and d-c unit substations specially developed
by General Electric for mine service. Wherever you need power,
there you can put a compact G-E unit substation with the as
surance of high over-all efficiency, low maintenance cost, and
safety. G-E engineers familiar with mine requirements can give
you detailed information on the best methods of power utiliza
tion to increase output—and decrease your operating expense.
Call our office at 840 South Canal Street, Chicago, Illinois.

• Conversion equip
ment for D-C power at
the working face

This portable unit,
comprising 300-kw
275-volt G-E sealed-

ignitron mercury-arc
rectifier, Pyranol i^-^-
transformer, and com
plete automatic a-c and d-c switchgear, assures full volt
age for efficient operation of locomotives, cutters, loaders,
and other equipment close to the working face.

• Newest unit substations for port
able A-C service.

Completely metal enclosed, co
ordinated, and factory-built, only
42 inches high, this new portable
substation supplies power to con
veyors, fans, drills, pumps, load
ing machines, cutters, and other
220- or 440-volt a-c mining ma
chinery. The transformer is filled
with noninflammablc Pyranol*.
'Trait-mark rcg. U.S. Pal. Off.

^MMS^i^^£.'k,2^^ --.•• .

BUY

W»R

BONDS

GENERAL (H) ELECTRIC
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BEARING BUYERS . . .
Note this Balanced Design

We've magnili:d those three cross-sections, to show you Falnir's
deep-groove design (cantor). Bringing ball size, race dopth and
ring thickness to the proper point lor maximum performance, it
cssures cx'.rc capacity and oxlra lilo in every Fainir Ball Bearing

you buy. This Fainir dasign is available throughout the completo
range ol baaring sizes, and in hundreds ol specialized transmission

units. The Fa.'nir Bearing Company. Now Britain. Conn.

FA FNl R/^£**«^L
THE FAFNIR BEARING COMPANY

NEW BRITAIN. CONNECTICUT

Maximum
Capacity Type

MO

Radial
Thrust



Located to Give You

SERVICE
at Any Hour of

Day or Night

R-J offers yon 4 major advantages for lower
maintenance costs and greater operating
efficiency:
• Location—"next door" to you for quicker
service;
• Stock—"tailor-made" to meet your re
quirements;
• Personnel—trained and experienced and
in regular contact with the men responsible
for your production;
• Continuous Service—day and night of
every day.

Phone "ARJAY" for service.

FRanklin 3450

Ball and Roller Bearings

Bearing Bronio

Lubricating Equipment

Motor Boarings

Motor End Bolls

Pulloys

Shoavos

Sleovo Bearings

Variable Spoed
Transmissions

V-Bclts

R-J BEARINGS CORPORATION
The Most Complete Bearing end V-lielt Serrice in the 49th Stale

3152 Locust Blvd.— (at Compton) St. Louis (3), Mo.

Ml
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MINING EQUIPMENT

ELECTRIC, STEAM AND DIESEL HOISTING ENGINES

MINE CARS ROLLER BEARING TRUCKS

SHEAVES,
CAGES, ETC.

CONTINUOUS TOOTH
HERRINGBONE GEARS

and
SPEED REDUCTION

UNITS TOR ALL
PURPOSES

Your inquiries will have prompt attention

OTTUMWA IRON WORKS

Established 1X67
OTTUMWA, IOWA

Incorporated 1903
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Ii you are looking lor

"Honest to Goodness Pre-War Service"

See

CAL REED

for

VELVETOUCH Bimetallic Friction Material

BARNES PUMPS Centrifugal and Diaphragm

COMPRESSORS Portable and Stationary

CLIMAX Engines and Generators

WILLIAMS BUCKETS Clam and Dragline

DISSTON SAWS Gasoline and Pneumatic

REBUILT Earthmoving and Construction Equipment

•

The

HOWARD CORPORATION

27 South Meramec Avenue Clayton 5. Missouri

Phone — PArkview 5748
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GARGOYLE LUBRICANTS

To Help Maintain Wartime Production

Call in Socony-Vacuum Engineers

To Help Solve your Lubrication Problems

Behind Every Socony-Vacuum

Recommendation For

CORRECT LUBRICATION

Is 78 Years Experience

SOCONY-VACUUM OIL COMPANY, INC.

4140 LINDELL BLVD. 59 E. VAN BUREN ST.

ST. LOUIS, MISSOURI CHICAGO, ILLINOIS
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LARGEST CAPACITY DRAGLINE
The 1150 B made by Bucyrus-Erie for
Correale Construction Co. now uncover
ing and digging coal for Philadelphia &
Reading Coal & Iron Co. at Beechwood.
Pa. is equipped with J & L wire rope.
Twin 260 ft. lengths of 2'... in. 6 x 19, Inde
pendent Wire Rope Center. Right Lang
Lay Drag Cables are pulling the 26' •> yard
bucket. J & L Precisionbilt Permaset
Pre-formed drag cables are at work in
soft and hard coal fields everywhere.
J & L engineers are willing and eager to
help solve your wire rope proble

1-15



GOULD KATHANODE BATTERY POWER

for your Mine Locomotives and Shuttle Cars

You are undoubtedly aware of the advantages of battery powered
mine locomotives and shuttle cars, but have you tried Gould
Kathanode Glassklad Batteries for your vehicle's power supply? It
is the ORIGINAL battery on the American market with spun glass
retainer mats. It has more than 20 years field service and laboratory
testing behind it, and today with its extra reserve of capacity and
sustained high voltage, it is America's most modern motive power
battery.

Write today for the revised Gould Catalogs—No. 200 for Mine
Locomotive Batteries, No. 300 for Shuttle Car Batteries. Just issued
—no obligation.

C. P. Judge ^_ ^_ _ ^^ W. H. Burkey
Division Manager ^^ ^^ . I ^V Division Manager
Fifth-Grant Bldg. 1||JM IJ 1218 Olive Street
Pittsburgh 19, Pa. ^™ ^^ ^W 1HHV St. Louis I, Missouri

R. C. Cragg, Division Manager
400 W. Madison, Chicago 6. Illinois

GOULD STORAGE BATTERY CORPORATION
MAIN OFFICE AND FACTORY DEPEW. NEW YORK

Williams Leather Products
Have Been Quality Products for 100 Years

Our Cocheco and Shedite Oak Tanned Leather Belting and
our Flex-Tan Super-flexible belting have no superiors.
We also make Rawhide and Indian Tanned Lace Leather,
Chrome Cup Packings and Special Packings for Joy Loading
Machines, Harness Leather, Hame Straps, Miners' Belts, etc.

Highest quality and a trial
will prove theirworth.

I. B. WILLIAMS & SONS
Factory: Dover, N. 11.

BRANCHES:

71-73 Murray Street 180 N. Wacker Drive
New York, N. Y. Chicago, III.
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H. KIRK WHITE & CO.

presents

LIQUID SOAPS

A Faster Cleanser Compounded

Especially for Your Wash House

OZO-NAPTHOL

An Effective Antiseptic Disinfectant and Deodorant

A Shower Room Necessity

CONSULTATION

The Facilities of a Complete Research Laboratory

Staffed by Experienced Industrial Chemists

Are Available to Solve Your Problems

Large or Small

H. KIRK WHITE & CO.

Manufacturing Chemisfs

OCONOMOWOC WISCONSIN
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BIGGER LOADS

are the answer to LONGER RUNS!

Haul 60-Ton Payloads with
WALTER TRACTOR TRUCKS

Are die longer runs from shovel to plant cutting youroutput? Then haul
bigger loads each trip with Walter Tractor Trucks— and cancel out
tonnage losses. Haul 6()-ton payloads in two trailer units, M> tons in
single trailers— at speeds that increase production with fewer trucks.
Hauling cost per ton is lowered— maintenance reduced— manpower
shortages relieved.

Despite such huge loads, roads are undamaged — due to the Walter Pour
Point Positive Drive which prevents digging, churning or slipping
regardless of running conditions. Powered by 300 H.P. engines these
giant trucks are ruggedly designed throughout for one purpose — to haul
more tons at lower cost. Full details may he obtained from our
distributor listed below.

WALTER iMOTOR TRUCK COMPANY

1001-19 Irving Ave., Kidgewood 27, Queens, L.L, N. Y.

Sold and Serviced by:

C. C. FULLER COMPANY. 520 No. Michigan Ave.. Chicago 11. II
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CINCINNATI CHAINS, BITS AND BARS
ARE PREFERRED BY MINERS AND OPERATORS

p^EEP down in thousands of mines is an army of men who
•^ devote their lives to mining coal. The Cincinnati Mine
Machinery Company and its personnel has devoted a lifetime to

providing these men with well-engineered, tough, trouble-free

coal cutting equipment. Cincinnati Chains, made of high-grade

alloy steel, heat-treated and drop-forged, are preferred by

machine runners because they can produce maximum tonnage

with minimum effort. Repair and maintenance men say Cincinnati

Chains give less trouble and arc easier to service. Popular, too,

is the long life, sturdy, double-ended, reversible Duplex Bit.

Q
This long-life replaceable
hardened alloy steel Con
nector Insert gives new
factory Joint accuracy to
worn connector.

Easily removed alloy steel
heat-treated Rivet holds
Bearing Pin against lon
gitudinal displacement.

Hardened Eccentric Pin is

designed so it can't turn
in block ... placing joint
wear between pin and insert.

HE CINCINNATI MINE MACHINERY CO.



FLOCKER

MOROPA BRATTICE CLOTH

offers greater resistance to fire and mildew . . . stays clean
longer and, under identical conditions, outwears the ordinary
product.

This all-around superiority is achieved through an exclusive
chemical process applied to either Jute or Cotton. The fabric
is first saturated with special chemicals, then "can-dried" —

a process adapted from the textile field — which thoroughly
impregnates and bakes fire and mildew resisting properties
into every fiber of the material.

And yet, in spite of its superior qualities, Flocker Moropa
Jute Brattice Cloth costs you no more than ordinary Brattice
Cloth . . . and prices are only slightly higher on Cotton. In
reality, substantial savings can be realized on the use of
either type.

If you're interested in the advantages this better Brattice
Cloth affords, write for detailed information and quotations.

PROVED SUPERIORITY IN COTTON OR JUTE!

SUPERIOR FIRE-RESISTRNCE — Protoclion lasts almost
indefinitely, since chemicals are so thoroughly Impregnated that
they do not readily leach out.

SUPERIOR MILDEW REPELLENCE — Chemicals used
do not absorb excessive moisture and fabric remains relatively dry
and repellent to mildew.

STRYS CLERN — Does not collect mildow "whiskers"—hence
no slimy dirt.

LONGER SERVICE — Can bo used and roused over and over
again. Absence of slime eliminates objections to recovory — men
will co-operate in maintaining this Brattice Cloth which so vastly
improves their working conditions.

JOHN FLOCKER AND COMPANY
644 GHANT STREET. PITTSBURGH 30. PA.
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The name "U.S. ROYAL" has long been reserved by this
Company for rubber products of exceptional quality.

U.S. Royal Cords and Cables,as an example, have been known
for many years for their balanced construction, flexibility, di
electric strength, smoothness of finish and physical toughness.

Now comes a new development in rubber technology, greatly
speeded by critical war time needs...a new insulation material,
"Safety-Tested" for every desired quality. This has been success
fully embodied in the new line of U.S. ROYAL CORDS and
CABLES ... a line that offers to the electrical industry the

assurance of long, economical, trouble-free service...a line truly
worthy of the name "Royal".

Serving through Science

UNITED STATES RUBBER COMPANY
1230 SIXTH AVENUE • ROCKEFELLER CENTER • NEW YORK 20, N. Y. • In Canada: DOMINION RUBBER CO., LTD.



THE CONSUMER
RECOGNIZE YOURBRAND

— SHIP CHANDLER —

EAGLE BOAT STORE CO.
804 N. Commercial — St. Louis, Mo.

BOAT SPIKES

LOOFAH SPONGES

RATCHETS

RUNNING LIGHTS

ANCHOR LIGHTS

ROPE

CAULKING COTTON

SHACKLES

LIFE PRESERVERS

RING BUOYS

PIKE POLES

OARS

WIRE ROPE

BATTERIES. AND

SUPPLIES FOR LIGHTS

FIRE EXTINGUISHERS.
AND SUPPLIES

PARTS. CONNECTIONS. ETC.

OAKUM

WIRE ROPE CLIPS

Our business connections enable us to obtain and

lurnish any item we do not regularly carry in stock.
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HERE WE ARE FRIENDS

Here is a view of the 150,000 square feet of floor space
now occupied by our General Offices and Plant.
Soon, we hope, (when our jobs for the Army and
Navy are completed) all of this space can be devoted
to the manufacture of Miller Cable Connectors,

Vulcanizers, Electric Switchmen, Bit Heaters and other

products to aid in efficient mine operations.

We admit, that for the past three and a half years
we have been serving the Armed Forces with most
of our facilities. This may explain why we haven't
been able to shake hands with our friends as often

as we would like.

We've added to our experience too, both in engineer
ing and production. That's available to you now.
So, if we don't see you often enough tell us about it.

MINES EQUIPMENT COMPANY

ST. LOUIS 10, MISSOURI, U. S. R.
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TAKE CARE

of Your

ilimiii
COAL CUTTING EQUIPMENT

and it will TAKE CARE of your
Coal Cutting

THE BOWDIL CO.
CANTON 1, OHIO

M0\ULTONSfMH AMOUS ^^R^HOOf^
r U|Lp BU^p Hb^d B

BRATTICE CLOTH
TAMPING BAGS

BEST BY TEST

'U&ed by leading Coa2 Wine openaton* in all jte£cfe

Stocks from our St. Louis
plant insure prompt shipment

from that point

FULTON BAG & COTTON MILLS
Manufacturers since 1870

ST. LOUIS NEW YORK NEW ORLEANS ATLANTA
DALLAS MINNEAPOLIS KANSAS CITY, KANSAS
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TOOLS AND SUPPLIES, INC.

3131-35-37 Olive Street 32 West Georgia St.

St. Louis, Mo. Indianapolis, Ind.

• * *

Distributors of

MECHANICAL TOOLS AND SUPPLIES

• • •

For Service, Phone

St. Louis Indianapolis

Franklin 3370 Riley 5631
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RED DIAMOND
EXPLOSIVES

ESTABLISHED 1033

DYNAMITE

GELATIN

PERMISSIBLE POWDER

"B" BLASTING POWDER

PELLET POWDER

BLASTING CAPS

ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS

SAFETY FUSE

BLASTING ACCESSORIES

ESTABLISHED 1833

Austin Powder Company
. . . CLEVELAND . . .

OHIO

DISTRICT OFFICE: A. G. BARTLETT, REP
EVANSVILLE, IND. WEST FRANKFORT, ILL.
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DU QUOIN

IRON AND SUPPLY COMPANY

Distributors

MINE AND MILL SUPPLIES

DU QUOIN, ILL.
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OBERMAN IRON & SUPPLY CO.

Specializing in

RELAYING RAILS

STRUCTURAL IRON

PIPE

SUPPLIES

4800 Bulwer Avenue

Chettnut 7199

ST. LOUIS. MO.

TULG
• lubricants!

for mining 1
| equipment j

THE UNIVERSAL LUBRICATING CO.
Scho.ie.d BuiMing CLEVELAND, O. |

158



w£*t&&£&
LOCOMOTIVE

HEADLIGHTS

CONTINUOUS LIGHT

FOR

GREATER SAFETY

• Serious accidents can result from moving trips when
headlights fail on your locomotives. TWINLITE prevents
such accidents because these headlights automatically
switch over to battery power on failure of primary power
source. Should one light burn out it has no effect on the
other light.

Low voltage allows heavier filaments to better withstand
the heavy duty requirements in the mine. Balanced 6-12
volt system thru a battery charged directly from the trol
ley reduces filament replacement costs.

TWINLITE has all the features of the most modern auto

mobile headlights. Mountings vary with locomotive. Lights
can be separated, resigned with sealed beam lamps built
by General Electric.

Write today for complete details.

W. M. HALES COMPANY
Manufacturers of Replacement Parts for

COAL CUTTING MACHINES . . . LOCOMOTIVES .. . LOADING MACHINES

Chicago Office
401 w 111th SHUT

Mcphe— — fdtimm* 1S«

MINI fQUI/MINT ANO SUPPLIES

159
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Greensburg Machine Company
Greensburg, Pennsylvania Phone 350

NEW AND REBUILT

STORAGE BATTERY LOCOMOTIVES

18" to 56" TRACK GAUGE— l'/2 to 10 TON

DEPENDABLE REPAIR PARTS

For

GOODMAN CUTTING MACHINES AND LOCOMOTIVES

JEFFREY CUTTING MACHINES AND LOCOMOTIVES

OLDROYD CUTTER AND LOADERS

PERFORATED SCREENS

FOR

COAL MINES

Seibel-Suessdorf

Copper & Iron Mfg. Co.

826 SOUTH SECOND STREET

ST. LOUIS. MO.
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hen YOU lay out a fabrication job, you can

expect us to follow specifications to a tee.w
FLORl specializes in accuracy. We are equipped to

watch closest tolerances. This "know-how" makes

tough, intricate fabrication jobs a natural for us.

Your savings in assembly and fitting time clone <

pay for a large portion of the job.

A Flori engineer will be glad to drop around any

time you say.

If It's Fabrication — Contact Flori

"••.•••'£.'-' -'••"• •

not! fOUOWi

FABRICATION

THE FLORI PIPE COMPANY • ST. LOUIS 15 •CHICAGO 47
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CUTTER BIT SERVICE
for

COAL MINES

A small nominal charge the only Investment

DEPENDABLE, ECONOMICAL, EXPERT SERVICE, DAILY

CUTTER BIT SERVICE COMPANY
Christopher, III.

P. O. Box 125 ' Phone 150
DEWEY V.. JOY, Mgr.

Send for CcrfaJog-

BIXBY-ZIMMER ROUND-ROD SCREENS

Write today for your copy of Bixby-Zimmer's

catalog on "Bee-Zee" Round-Rod Screens. The

complete line of "Bee-Zee" coal preparation

screens is pictured and described.

BIXBY-ZIMMER ENGINEERING CO.
961 ABINGDON ST. GALESBURG. ILL.
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Make VouiHow to Make IUUI

Safety

gu-^sss;
Your safety shoes contain two things that Uncle Sam

badly needs... steel and leather. The longer you make your
safety shoes last, therefore, the less steel and leather you per
sonally will require. If every man wearing safety shoes does
his part, the result will be vast quantities of these materials
released for our armed forces and vital industrial needs.

Follow the simple suggestions given below.
Make your safety shoes last just as long as you possibly can.

1* Don't let grease, grit, and dirt stay on shoes longer
than is necessary. Wipe them clean.

2. When wet, let them dry slowly. If very wet, turn 'i
them soles up to dry. Don't put near a radiator or stove. "

3. Sole leather should not be subject to any greater heat than your
hand can stand. Otherwise it will harden and crack, or burn.

4. If you work in wet places, apply weekly a little viscolized oil,
tallow, or beeswax, which will shed water.

5. Keep your shoes repaired. Don't wait until the solos are worn
too thin. Don't let heels become run down. Remember ... a
stitch in time saves nine.

DO YOUR PART...save your shoes tor your country

HY-TESI^Jk*HY-TESTDIV.'INTERNATIONAL

SHOE COMPANY • ST. LOUIS

1G.I



The Sincere

of the

Officers and Members of the

ILLINOIS MINING INSTITUTE

goes to the Advertising Committee:

F. E. MCEVOY, Chairman

P. W. BEDA

ARTHUR T. BLAKE

H. E. CAMPBELL

J. G. CRAWFORD

C. S. DE WITT

R. J. HEPBURN

W. L. GILGIS

G. S. JENKINS

M. M. SHEPARD

R. W. WEBSTER

Their willingness and efficient cooperation

have helped make this yearbook possible.

1G5



HERCULES
EXPLOSIVES

DYNAMITE

GELATIN

GELAMITE

PERMISSIBLE POWDERS

BLASTING POWDER

PELLET POWDER

ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS

ELECTRIC IGNITERS

BLASTING CAPS

SAFETY FUSE

BLASTING MACHINES

HERCULES POWDERCOMPANY

WILMINGTON, DELAWARE

McCormick Bldg. 73* Railway Exchange Bldg.
Chicago, 111. /fln St. Louis, Mo.



INDEX TO ADVERTISERS

Ahlberg Bearing Co 104

Allen & Garcia Co 64

\Y. I). Allen Mfg. Co 128

American Brattice Cloth Corp 109

American Cable Division 21

American Car & Foundry Co 70-71

American Crucible Products Co 134

American Cyanamid &• Chemical Corp 88

American Pulverizer Co 95

American Steel & Wire Co 107

Anaconda Wire & Cable Co 135

Antiseptol Co.. Inc 128

Atlas Powder G. 105

Austin Powder Co 156

Austin-Western Co 47

The Autocar Co 137

Barber-Greene Co 67

Beall Bros. Supply Co 120

Beck & Corbitt Co 87

Beckley Machine & Electric Co 122

Bemis Bro. Bag Co 53

Berry Bearing Co 116

Bethlehem Steel Corp 81

Bituminous Casualty Corp 16

Bixby-Zimnter Engineering Co 162
The Bowdil Co 154

Broderick & Bascom Rope Co 51

Bucyrus-Eric Company 69

Bucttncr Shelburne Machine Co., Inc 96

E. D. Bullard Company 14

Cardox Corp 31

Central Iron & Metal Co 50

Central Mine Equipment Co f>

Centrifugal & Mechanical Industries. Inc 106

Charles Products Co 121

Chicago Perforating Co 126

Chicago Pneumatic Tool Co 100

Chicago Tube & Iron Co 40

Cincinnati Mine Machinery Co 149



Clarkson Mfg. Co "
Coal Age 5
Coal Mine Equipment Sales Co 28

Columbia Quarry Co ' '9
Commercial Testing & Engineering Co 38

Crescent Lubricating Co 123

Henry H. Cross Co 36
Cummins Diesel Sales Corp 32

Cutter Bit Service Co 162

The Davics Supply Co TJ

Dooley Bros 5a
The Duff-Norton Mfg. Co - 80

Duncan Foundry & Machine Works, I tic 113

E. I. duPont deNeinours & Co.. Inc _ 97

Duquesne Mine Supply Co 14

DuQuoin Iron & Supply Co., Inc 157

Dustlix Corp 102

Eagle Boat Store Co 152

Eagle Iron Works 68

Egyptian Powder Co 74

Egyptian Sales Agency 48

Egyptian Tie & Timber Co 61

The Electric Storage Battery Co 90

Elliott Service Co 163

Ensign Electric & Mfg. Co 72

Equitable Powder Mfg. Co 68

The Euclid Road Machinery Co 124

Evansville Electric & Mfg. Co 54

Fafnir Bearing Co 140

John Flocker & Co 150

The Flori Pipe Co 161

L. B. Foster Co 38

Fraser Label Co 152

Fulton Bag & Cotton Mills 154

Funk Forging Co 120

The Garlock Packing Co 62

General Electric Co 139

Gibraltar Equipt. & Mfg. Co 59

Goodman Mfg. Co 85



(lOtdd Storage Battery Corp 146
(iraybar Electric Co., Inc 66
Great Lakes Supply Corp 58

Greensburg Machine Co 160
Grinnell Co 82

\V. M. 1tales Co 159

II. II. Halliday Sand Co 74

Hawkins Electric Co 62
I lazard Wire Rope Co 13

Ilendriek Mfg. Co 89
Hercules Powder Co 166

IIill Equipment Engineering Co SO
Ihickaday Paint Co 26

Robert Holmes & Bros., Inc 112
I totel Abraham Lincoln 18

The Howard Corporation 143

Hulhurt Oil & Grease Co 1

0. Iber Co 138

Ideal Commutator Dresser Co 102

Illinois Gear & Machinery Co 115

Illinois Powder Mfg. Co 118

International Shoe Co., Hy-Test Div 164

Irwin Foundry & Mine Car Co 126

I-T-K Circuit Breaker Co 15

The Jeffrey Mfg. Co 129

Charles Eneu Johnson & Co 118

The Johnson-March Corporation 111

Jones & Laughlin Steel Corp 145

Joy Manufacturing Co 33-34-35-36

Kanawha Mfg. Co 106

Kennedy-Webster Electric Co 44

Kensington Steel Co 132

Klein Armature Works 44

Koehler Manufacturing Co., Inc : 17

Koppers Co.. Wood Preserving Div 25

The Leetonia Tool Co 73

A. Leschen & Sons Rope Co 45

Link-Belt Co 41



Macwhyte Co 39
The Manhattan Rubber Mfg. Div. of Raybestos-Manhattan, Inc 10
The Marion Steam Shovel Co 127

The Martindale Electric Co 4

McMaster-Carr Supply Co 136
The McNally-Pittsburg Mfg. Corp 11
Mechanization 3

W. H. Miner, Inc 20

Mine Safety Appliances Co 19

Mines Equipment Co 153

Mineweld Co 130

Mining Machine Parts. Inc 20

Mississippi Lime Co 46
Mosebacb Electric & Supply Co 82

National Electric Coil Co 130

Oberju rge Rubber Distributing Co 94

Obennan Iron & Supply Co 158

Ohio Brass Co 75

Ohio Oil Co 79

Ottumwa Iron Works 142

Pac Lubricating & Service Co 42

Peoria Tractor & Equipment Co 43

Philco Storage Battery Division 57

Phillips Mine & Mill Supply Co 103

Pittsburgh Knife & Forge Co 76

Post-Glover Electric Co 117

Power Transmission Equipment Co 29

Productive Equipment Corp 22

Frank Prox Company, Inc 93

Revere Electric Supply Co 46

R.J. Bearings Corp 141

Robins Conveyors, Inc 86

John A. Rocbling's Sons Co 23

Joseph T. Ryerson &- Son, Inc 91

The Salem Tool Co 108

Sanford-Day Iron Works 98

Seibei-Suessdorf Copper & Iron Mfg. Co 160
Simplex Wire & Cable Co 30



Sligo Iron Store Co 83
Geo. W. Snarr & Co., Ino 63

Socony-Vacuum ()ii Co., Iuc 144

Solvay Sales Corp 78
Southern Electric Iuc 133

Southwest Holt & N'ut Co 48

Standard Oil Co 13?

Standard Stamping & Perforating Co 114

Stcphens-Adamson Mfg. Co "
Sterling Steel (lasting Co 90

Strceter-Amet Co -'

Sullivan Machinery Co 49

The Tamping Hag Company 52
Tetnpletoii. Kenly & Co 24

The Timken Holler Hearing Co '3

Tools &• Supplies, Inc 155
Bcrtrand P. Tracy CO 101
The \V. S. Tyler Co HO

The Union Wire Rope CO 84
United Slates Rubber Co 1?1

The Universal Lubricating Co I.18
The Upson-Walton Co 37
C. S. Sanitary Specialties Cor]i 42
Utility Minc Equipment Co 65

Walter Motor Truck Co 148
The Watt Car X Wheel Co 9

Weir Kill.y Corporation 92
Western Powder Mfg. Co 72

Westinghouse Electric & Mfg. Co 99
West Virginia Steel & Mfg. Co 2
II. Kirk White & Co 147

I. II. Williams & Sons 146

Wyoming Tic & Timber Co 131

Jos. H. Yerkes& Co 108
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