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PROCEEDINGS OF ILLINOIS MINING INSTITUTE

FIFTY-FIFTH ANNUAL MEETING

Held in Springfield, Illinois

FRIDAY, OCTOBER 31, 1947

MORNING SESSION

10 O'clock A.M.

The opening session of the Fifty-Fifth Annual meeting of the Illinois
Mining Institute, convened in the Ballroom, Abraham Lincoln Hotel,
Springfield, Illinois, at ten o'eloek, President Roberl M. Medill, Spring
field, Illinois, presiding.

President Medill: Gentlemen, it is a pleasure to see you all here this
morning. We know that a lot of the members are not in yet, but we are
going to start the meeting as scheduled.

With your approval, we will dispense with the reading of the minutes
of our last meeting this morning.

We will now have the report of the Committee on Scholarship. Dr.
Walker, 1 believe, will report on that.

Mir. B. E. Schonthal (Secretary) : Dr. Walker has not reported in as
yet, Mr. .Medill.

President Medill: We will let that go then until Dr. Walker comes in.
The next item to he considered, I believe, is that of unfinished

business.

Mr. Schonthal: I have no unfinished business to submit.

President Medill: We will then have our Secretary's report.

SECRETARY'S REPORT

Your Secretary attended a very interesting and instructive meeting
of the Indiana Coal Preparation and Utilization Society at Terre Haute,
Indiana, on September 26. Inasmuch as the problems presented to that
organization are common ones with those of our membership, it has been
arranged that the papers presented there will be reprinted, with full
permission of the Indiana organization, in our 1947 Proceedings, which
we hope will be off the press early after the first of the year.

Unfortunately our Boat Trip was canceled again tins year, because
the boat met with a rather serious accident. At this moment it is doubtful
the boat trips will be resumed, although we are in touch with a packet
company which has been reported as putting a boat on the River. At the
time of the accident to the boat we had ninety reservations.

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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The notice and program for today's meeting indicated it has been
necessary to discontinue the practice of complimentary dinners to mem
bers, because of continually rising costs. This, of course, is very much
regretted; but it is just one of those things that cannot be carried on
any longer. The charge for the dinner is our actual outlay, and the
Institute is not making any profit, on that item.

"We were unfortunate to lose three of our members by death this past
year. The usual messages of condolence were sent their families. We
depend upon advice from our members about any losses by death and
hope that we have not overlooked any who have passed away during the
period.

Our membership at the present time is 1092, including seven Life
Members added during the year. Sixteen members resigned because of
moving out of the territory. The year shows a net gain of 57 members
since our last meeting.

Our financial position remains good. At the present time we have on
hand bonds amounting to $10,000.00, and cash of $1,392.84.

We hope to have our Scholarship Plan more active next year. Condi
tions at the University of Illinois have been very crowded, but we still
hope it will be possible to get several of our companies, as well as the
young boys graduating from high school, interested in the plan. It will
be helpful if the operating companies will cooperate with our organiza
tion by giving summer employment to the boys attending school.

I am reluctant, to touch on a matter that I think is of considerable
importance to the welfare of this organization and the benefits of this
meeting. It is not an easy job to prepare for a meeting such as this one.
It is quite disturbing to the members in attendauee, to say nothing about
the disrespect to the speakers at both the technical and the evening
sessions, to have the noise that occurs in the outer halls of this meeting
room. It is my belief that this is not willful on the part of those who
disturb the meetings: hut I should like to call it to the attention of
eveiyone here so that each of those in attendance will help eliminate
the noises in the back hall and back room. Many of you will recall that
last year, when we had a most interesting speaker at. the evening meeting,
it was necessary to close the doors, shutting off the back half of the meet
ing hall so that those in the back room were not privileged to hear the
speaker. It would be a very easy matter for those not interested in the
program or the evening meeting to retire to other rooms or to the lobby.
I wonder if I can ask the support of eveiyone here, and of everyone he
comes in contact, with, to help eliminate this disturbance, which borders
on being a nuisance. If yon will stop to realize the time and effort put
forth by your officers to prepare this meeting, and the work and coopera
tion of those who have prepared the.papers, anyone who is careless about
the noises would promptly be more considerate.

Your Secretary wishes to thank the officers, the executive board mem
bers, and the committees—as well as the general membership—for all
cooperation received during the year.

Respectfully submitted,

B. E. SCHONTHAL. Secretary-Treasurer

Play ball with the Advertisers who play ball with :is.
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President Medill: A motion will be in order for the adoption of the
Secretary's report.

Mr. W. R. Chedsoy: Mr. President, 1 move that the report be adopted.

Mr. R. R. Clayton: I second that motion, Mr. President.

President .Medill: Gentlemen, the motion for tbe adoption of the
Secretary's report has been made. Do we have any discussion on it? If
not, those in favor signify by saying, "Aye." Opposed, "No." The
motion is carried unanimously and it is so ordered.

Mr. Schonthal: Mr. President, before we proceed further, I would
like to make one additional statement.

I would like to report that our good friend Jeff called me on the
telephone yesterday. He has been confined to his bed for the last ten
days or two weeks with a very painful back ailment. He' went down
stairs yesterday, for the first lime since bis illness, to call me, and
informed me that be would be unable to be here, .left' has been a very
loyal member of this organization. He lias always helped whenever we
needed him. He has never missed a meeting of this organization since
becoming a member of it.

He was very sad that he was unable to be here, and 1 could not help
hear him weeping over the telephone about it. He asked me to tell you
boys how sorry he was that he would not be able to be here. He lias been
after bis company for a year or two to retire, and the'company finally
agreed to give him bis voluntary retirement as of the first of November.
He wants us all to know that bis company has given him a very wonder
ful retirement, and he is going down to Piedmont. Missouri, to live with
bis son. He wauls everybody to know that bis company is taking wonder
ful care of him and that he has nothing to worry about for the rest of
bis life.

I, personally, feel bad about his not being here because I have known
Jeff since my early days in the business, and we formed a very dear
friendship.

He is a very grand person and I want to pay tribute to him now.
I have a letter from Mr. lUuth. Manager of the Chicago Office of the

National Coal Association, which be has asked me to present at the
meeting. I am not going to read it as it would take too much time. It is
a letter received from J. A. Kriig. Secretary of tbe Interior, making an
appeal to the coal industry to ship their scrap to the mills because there
is a definite shortage of it, and it is felt if tbe coal mining industry
would cooperate, and I have every reason to believe they will, and are,
it would relieve the situation. He asked me to present tbe matter and to
pass tbe word along.

That is all T have, Mr. President.
As I have the report of the Nominating Committee here, \ might as

well present thai at this time.

Mentioning this publication when writing Advertisers puts friendship into business.
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REPORT OF NOMINATING COMMITTEE

Mr. B. E. Schouthal, Sec'y-Treas.,
Illinois Mining Institute,
28 E. Jackson"Blvd.
Chicago 4, 111.

Dear Bale:

The following is the report of your Nominating Committee for officers
and Board of Directors for the Illinois Mining Institute for the coming
year.

We have given this very careful consideration and feel sure our
recommendations should have the hearty approval of the Institute.

President:
Harry M. Moses, President
H. C. Prick Coal Company,
1322 Prick Building,
Pittsburgh, Pennsylvania

Vice President:
J. Roy Browning, Vice Pres. and Commissioner
Illinois Coal Operators Assn.,
307 N. Michigan Avenue,

• Chicago 1. Illinois

Secretary-Treasurer:
B. E. Schonthal
28 E. Jackson Blvd.,
Chicago 4, 111.

Three-year term on the Executive Board:
I). II. Devonald, Vice Pres. in Charge of Operations,
Peahodv Coal Company,
231 S. La Salle Street'
Chicago.I, 111.

Carl T. Hayden, General Manager
Sahara Coal Company
u!i E. Van Buren St.",
Chicago 5, 111.
John liodenliush. General Superintendent
Chicago, Wilmington & Pranklin Coal Co.
Benton, Illinois

Professor Harold L. Walker. Head of the Dept of
Mining & Metallurgical Engineering

University <>f Illinois
Urhana, Illinois

Yours truly,

P. S. Pfahler, Chairman
J. A. Jefferis
J. W. Starks

Buyer meets Seller in the baeh of this book.
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I ask, Mr. President, thai the report of the Nominating Committee
be accepted.

Mr. Fred Pfahler: Mr. President, 1 move that the nominations be
accepted, and that they be elected by voice vote.

Mr. John MacDonald: I second that motion, Mr. President.

President. Medill: You have heard the motion. All in favor signify
by saying, "Aye." Contrary, "No." The motion is carried and it. is so
ordered.

That winds up our preliminary work, with the exception of the report
from Dr. Walker. We will now have the report on the Scholarship
Committee by Dr. Walker.

Professor Harold L. Walker (Department id' -Mining and Metal
lurgical Engineering. 1'rbaiia. Illinois) : We have only one active scholar
ship in mining at the University of Illinois during this semester, Mr.
Robert Stephens of Benton, who is here this morning.

Another scholarship student graduated during the summer session.
Mr. Robert Morris, who is now employed by the Sahara Coal Company
in ITarrisburgh. 111. Mr. Morris is doing a very fine job. Another scholar
ship will become active during the present semester, and has been
approved for Mr. Bruce Gilbert. He is a very fine young man. I like his
history and his scholastic work; he was valedictorian of Ids class in high
school, and he has a lot of outside interests. He attended the international
Boy Scouts jamboree in France this summer, and I am sure he benefited
greatly by it.

While student enrollment in Mining Engineering is not increasing
such as Electrical. Civil. Sanitary and Chemical Engineering, and to
some extent Metallurgical "Engineering, there is some reason for that;
one of the reasons for it being that during the war curricula in the
mineral industries were not supported by the Government. Many of the
boys coming back from military service had received some instruction in
the universities in other engineering curricula, that is. Civil. Rlectrical,
Chemical and Sanitary Engineering. They would rather continue with
those courses than change and lose time. On the other hand, you just can
not seem to get the young people interested in Mining Engineering. We
have tried to do something about this, but we have not succeeded too well,
as yet. T hope in time we may. We certainly have a good staff at the State
University and we have good laboratory facilities. Everything is avail
able for good instruction, but in a great number of cases the boys prefer
to go to tbe mining schools rather than to large universities, and that
may have some bearing on the problem.

T think that is about, all T have to say, Bob.

President, Medill: Mr. Roy Adams will you please, come up here? I
am now going to turn the meeting over to Mr. Adams.

Mr. R. L. Adams (Old Ben Coal Corporation, West Frankfort, Illi
nois) : Gentlemen. T believe you have a copy of the first number of our

Establish your identity — mention this fublieation when dealing with Advertisers.
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program this morning before you. If you have not, I am sure you can
find one so that you can follow the reading, and perhaps make such
notes as you may desire as .Mr. Bailey proceeds with the reading of it.

The first' number is, "New Developments in Underground Fire
Fighting Equipment," by Mr. Fred J. Bailey, Safety Director, Mining
Division, Cardox Corporation, Chicago, Illinois. Mr. Bailey. (Applause.)

Mr. Bailey: Mr. President, members of the Illinois Mining Institute,
this is a paper concerning mine fires, which is one of the most serious
problems confronting mining men today.

(Applause.)

Value is apparent in the merchandise of our worthy Advertisers.
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NEW DEVELOPMENTS IN UNDERGROUND

FIRE-FIGHTING EQUIPMENT

By FRED -I. BAILEY

Safely Director, Mining Division, Cardox Corp.. Chicago, Illinois

The unusually huge number of (ires in underground coal mines in
recent years has'focused the attention of all mining men on the cause
and extinguishment of mine fires. Some of these fires could possibly have
been eliminated by improved safety procedures, however, no one can
doubt that fires will continue to occur even in the best, regulated mines.
Improved fire fighting equipment and technique is therefore of prime
importance in the struggle to save lives and dollars.

During the year 1944 a total of SS fatalities occurred in three major
mine fires. This does not include a large number of small fires in which
less than 5 men were killed ami much production time was lost. From
the period 1869 to 1945 inclusive, there were 46 major disasters resulting
in the loss of 1.258 lives. As a matter of record, this information has been
detailed in Table I which gives the date, name' of the. mine, location,
nature of the disaster, and the total number of persons killed in each
disaster. The distribution of the fires and losses by states is shown in
Table I J.

This record indicates that the problem is serious and shows no signs
of abatement. Because of the highly combustible nature of coal, dry
timbers, explosives and other materials usually present in coal mines, the
potential hazard of fire is always present. This is true whether the mine
is dry or wet and whether it is gassy or non-gassy. The only factor
needed is a source of ignition which may be provided by electricity, ex
plosives, open lights or even by spontaneous combustion under certain
conditions.

Obviously, fires cannot be eliminated, but a great deal can be done to
control and extinguish them before they can become dangerous. Incipient
fires can be extinguished fairly easily if the proper extinguishing agent
is applied soon enough.

The choice of the propel' extinguishing agent is not a simple matter.
The nature of the lire itself is variable since it may involve coal, wood,
oil or electrical equipment. In each case the conditions and requirements
are different and no one known agent is-satisfactory for all types.

Coal and wood produce smouldering deep seated fires containing
great amounts of heat which must be removed before extinguishment is
complete. This can be done by applying water copiously, however, the
heavy clouds of steam generated tend to obscure vision and weaken the
roof structure. A better method is to cover or seal in the burning ma
terial so as to prevent the entrance of oxygen necessary for combustion.

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



18 /' KOCE E 1) I N 0 S O F THE

The contained beat will then be dissipated slowly by conduction to
adjacent material.

Oil (ires on the other band are surface fires and do not in themselves
involve deep seated embers. Foam can be used to cover open pools, but
it is not effective on three dimensional fires such as occur on hydraulic
machinery. Water is only useful when applied in the form of a fine
spray or fog. Carbon dioxide and dry powder ape the most effective
extinguishing agents commonly available.

Electrical fires present an additional requirement in that the ex
tinguishing agent must not conduct electricity. Carbon dioxide and dry
powder fulfill this requirement. Carbon tetrachloride could also be
used but because of its toxicity is undesirable in closed spaces. Carbon
dioxide is most desirable because of the fact that it is effective and leaves
no residue.

The greatest difficulty in extinguishing any mine fire lies in getting
to the fire as quickly as possible after it is discovered. Obviously, the
equipment must be compact and mobile. Further than that, the pos
sibility of encountering heat, smoke and gas must be considered. Means
must therefore be available for personnel to work in this atmosphere or
to improve conditions by ventilation.

All of these problems have been considered by Cardox Corporation in
the development of a new Mine-Fire Car. Two types of extinguishing
agents are provided—a sealing or covering material called Fire Coat and
carbon dioxide. By means of these two agents it is possible to effectively
tight any type of fire that may be encountered. In addition to this the
carbon dioxide can he utilized for ventilating purposes so as to clear
away smoke and make approach to the lire easier and faster.

The Fire Coat sealing material consists of two water solutions of
inorganic compounds which are stored in separate tanks. These'solidions
are conveyed to a special nozzle by means of a double hose line and mixed
together as they are discharged. Immediately after being applied, the
mixed solutions gel so as to form an air tight coating .which seals all
cracks and crevices.

Although the viscosities of tin- separate solutions are low enough for
free flowing application, each contains a large percentage of solid
material so that even after the water lias been removed by evaporation
a complete nonporous coating remains. Furthermore, the gel is sufficiently
elastic so that there is no tendency for cracks to appear as the Fire Coat
dries. The coating is therefore of a fairly permanent nature and will
last for months under normal atmospheric conditions.

The use of Fire Coat has been found to be very effective in extinguish
ing deep sealed coal fires. The material is easily applied by simply
spraying over the surface. Because of the rapid gelling action the
material does not penetrate deeply and therefore very little steam is
formed. The generation of smoke is also quickly reduced and finally
eliminated even though the coal below the coating may be at combustion
temperature. At this stage the fire can be considered under control inas
much as normal visibility'and ventilation will be restored.

Another important use of the Fire Coat seal involves its application
on brattice cloth to effect quick temporary seals. Tn case it is impossible
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to fight a fire directly the space involved must be closed off from the rest
of the mine. Brattice cloth seals can be erected quickly and made air
tight by spraying with Fire Coat. The speed with which an effective seal
can be constructed is an important factor when fighting fires by this
method.

The effectiveness of carbon dioxide in extinguishing oil and electrical
fires is well known. The use of carbon dioxide can also be of considerable
value in connection with tires which must be sealed in with temporary
stops. By injecting the carbon dioxide into the sealed in space the chances
of an explosion due to methane gas can be greatly reduced or completely
eliminated, depending on the concentration obtained. The presence of
carbon dioxide will also hasten the complete extinguishment of the fire
by reducing the percentage of oxygen in the air.

A convenient ventilating means is provided in the form of an aspira
tor. Carbon dioxide is discharged through a nozzle located near the
throat of a venluri. In this way air is drawn into the venturi tube and
discharged from the outer end at high velocity. When this stream of
air and carbon dioxide is directed towards a door or passageway a
general movement of air is set up which provides efficient ventilation.
It is believed that this device will be especially valuable in blowing smoke
out of passageways SO that the fire fighters can see what they are doing.

The Mine-Fire Car shown on the attached bulletin carries two 100
gallon tanks for the gel solutions. A double hose line 250 feet long is
provided on one reel. Energy for discharging the solutions is obtained
by pressurizing the storage tanks with a cylinder of nitrogen.

The unit also carries 1500 pounds of low pressure carbon dioxide in an
insulated and refrigerated pressure vessel. The carbon dioxide is con
veyed to the discharge nozzle by means of 250 feet of bose. In order to
facilitate the use of the carbon dioxide the functions of the ventilating
aspirator and a horn type discharge nozzle are combined in a single
convenient unit. This unit also contains a "bayonet." nozzle which can
be used to inject carbon dioxide through a brattice seal or into any
restricted opening. The model .Mine-Fire Car as described was thoroughly
tested both in the open and in a simulated coal mine entry constructed
of blocks of coal. Typical results of these tests are as follows:

Test No. I: A fairly large coal pile fire was ignited in the simulated
mine entry and after this fire had burned for approximately (5 hours,
fuel oil was sprayed on it to accelerate the burning. The equipment
operators then used the flexible hose containing carbon dioxide, with the
nozzle adjusted for ventilating purposes, to advance to the fire. Another
man followed closely with the Fire Coat nozzle, the eoal pile was covered
with the gel solutions and. within a few minutes, the fire was extin
guished. Where the coal ribs were burning very freely, the gel solution
was sprayed on them forming an elastic air tight coating which extin
guished the fire.

Test No. 2: Loose canvas bags, with a number of holes in them, were
hung on a wooden framework to represent a temporary stopping that
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TABLE I : Major Disasters Caused by Mine Fires in United States Coal Mines
From 1869 to 1945 Inclusive

Date Name of Mine Location of Mine Nature of
Disaster

Persons

Killed

1869, Sept. 6 Avondalc Plymouth, Pa. Mine Fire 179

1884, Aug. 21 Buck Ridge Shamokin, Pa. Mine Fire 7

1890, June 16 Hill Farm Dunbar, Pa. Mine Fire 31

1891, Feb. 4 Spring Mountain Jcansvillc, Pa. Mine Fire 13

1893, Aug. 1 Neilsen Shamokin, Pa. Mine Fire 10

1894, Aug. 24 Franklin Franklin. Wash. Mine Fire. 37

1894, Oct. 8 Luke Fidler Shamokin, Pa. Mine Fire. 5

1897,Sept. 20 Belle Ellen Belle Ellen. Ala. Mine Fire 5

1897, Sept. 2'8 Jermyn No.1 Rendham, Pa. Mine Fire 5

1897, Oct. 30 Von Stored Scranton, Pa. Mine Fire 6

1898, Oct. 1 Midvalc Wilkes Barrc, Pa. Mine Fire 5

1900, Aug. 21 Issaquali No. 4 Issaquali, Wash. Smoke from burn
ing air shaft 5

1901,Feb. 25 Diamondville No. 1 Diamondville, Wyo. Mine Fire 28

1901, Nov. 14 Pocahontas Pocahontas, Va. Mine Fire& Expl. 9

1901, Nov. 22 Pocahontas Pocahontas, Va. Mine Fire 8

1902, Jan. 13 Milby and Dow Dow, Oklahoma Mine Fire 10

1903, June 30 11 anna No. 1 Hanna. Wyo. Explosion X Fire 169

1904. May 5 Locust Gap Locust Gap, Pa. Mine Fire 5

1905, Jan. 16 Decatur Decatur, III. Mine Fire 6

1905, Oct. 13 Clyde Frederickston, Pa. Mine Fire 6

1905, Dec. 4 Horton Horton, Pa. Mine Fire 7

1906, June 7 Red Lodge Red Lodge, Mont. Mine Fire 8

1907, May 19 Engleville Engleville, Colo. Mine Fire 5
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Date Name of Mine Location of Mini Nature of
Disaster

Persons

Kilted

1908, Aug. 26 Hailey-OIa

1908. Nov. 20 Red Lodge

1909, Jan. 10 Zeigler

1909, Nov. 9 Auchincloss

1909, Nov. 13 St. Paul No. 2

1910, Nov. 8 Victor-American No. 2

1910, Dec. 14 l.eyden

1911, Apr. 7 Price Pancoast

1912, Feb. 22 Western No. 5

1914. June 30 Cinderella

Haileyville, Okla.

Red Lodge, Mont.

Zeigler, 111.

Nantocoke, Pa.

Cherry. 111.

Delagua, Colo,

l.eyden, Colo.

Throop, Pa.

Lehigh, Okla.

Mine Fire 29

Mine Fire 9

Expl. & Mine Fire 26

Mine Fire 9

Mine Fire 259

Expl. & Mine Fire 79

Mine Fire 10

Mine Fire 72

Mine Fire 9

Cinderella, W. Va. Suffocated by fumes
from fire in fanhousc 5

1918, May 20 Villa Charleston. W. Va. Mine Lin- 13

1919, Oct. 29 Amsterdam No. 2 Amsterdam. Ohio Mine Fire 20

1920. Nov. 16 Arnold Earlington, Ky. Mine Fire 6

1921. Feb. 23 Kathleen Dowell. 111. Mine Lin- 7

1921, Dec. 13 Satanic Morrison, Colo. Mine Fire 6

1925. Dec. 23 Webb Bellaire. Ohio Mine Lire- 9

1934. Mar. 12 No. 10 Wheatcroft. Ky. Mine Fin- 5

1935. May 11 Barrackville Barrackville. W. Va. Fire in hoisting shaft 6

1936, Aug. 1 Kathleen Dowell, III. Mine Fire 9

1943, Jan. 8 No. 15 Pursglove. W. Va. Mine Fire 13

1944, Mar. 25 [Catherine No. 4 Lumberport, W. Va. Explosion following
mine fire

a

16

1944, June 7 Emerald Clarksville, Pa. Mine Fire 6

1944, July 5 Powhattan Powhattan, Ohio i Mine Fire 66

TO'TAL major mine fires 46 TOTAL lives lost 1,258
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would be used in the te'niporary sealing of a mine fire area. The Fire Coat
nozzle was then used and the canvas was sprayed with the Fire Coat.
All holes in the canvas were immediately closed and within one-half of
a minute the entire surface representing the stopping was covered with
a flexible fire proof coating. In one instance a crack about 4 feet in
length and about l'/2 inches in width was filled and made solid and air
tight with the solution.

The tests described are indicative of what might be accomplished in an
actual mine fire. The unit in question has great flexibility for coping
with variable conditions.

First —It provides a ventilating means driven with carbon dioxide to
drive the smoke and heat, from the area where the fire exists.

Second—It provides a sealing material. Fire Coat, which is effective
in controlling and extinguishing deep seated eoal fires.

Third—It provides carbon dioxide for quick extinguishment of oil
and electrical fires.

Fourth—It proyides a means to quickly construct air tight temporary
seals by spraying Fire Coat over brattice cloth or other materials.

Fifth—It provides a means of reducing or eliminating the possibility
of explosion in sealed off areas by injecting carbon dioxide.

It is believed that these features will make this unit particularly
effective in combating mine fires of all types.

TABLE II: Summary, Showing the Total Major Disasters Caused by Mine Fires,
and the Total Lives Lost in the Mine Fires in Each State,

From 1869 to 1944 Inclusive

Total Major Disasters Total Lives Lost in the Major
Stale Caused by MineFires DisastersCaused byMineFires

Pennsylvania 14 359 •

Illinois 5 307

Wyoming 2 197

Colorado 4 100

Ohio : 3 95

West Virginia 6' 60

Oklahoma 3 48

Washington 2 42

Virginia 2 17

Montana 2 17

Kentucky 2 16

Alabama 1 5

TOTAL Major Mine Fires 46 TOTAL LivesLost 1,258
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Chairman Adams: Now, Mr. Bailey will show his film in connection
with the paper just presented.

(The film was then shown.)

Chairman Adams: Gentlemen, this paper is now ready for discus
sion. Does anyone have any questions to ask on this matter?

Professor Walker: I think this has been a very excellent demonstra
tion of an effective method of lighting mine fires. You will notice that
emphasis has been made on the use of gels for smothering fires and
that is proper.

The thing 1 want to do is to bring to your attention, if J may impose
a little theory on you, is erroneous opinion that many may have of the
use of carbon dioxide for such an application. The firm of Cardox
Corporation does not make any claim for extinguishing fires by carbon
dioxide; but I have heard of eases where men wanted to Hood an area
in a mine with a lire in it with the expectation of putting out the fire.

Carbon dioxide is. in certain eases, an effective fire extinguisher. It is
good for oil. Why? First of all. the oil is not at a temperature high
enough to cause a reaction with the carbon dioxide; secondly, because of
the large volume of cold.gases, the temperature of the combustion gases
is reduced and. thirdly, the carbon dioxide forms a blanket over the oil
excluding the oxygen. This is not the ease, gentlemen, when you have a
coal fire or a wood (ire. and carbon dioxide is not an effective extinguisher,
and I do not think that Mr. Bailey would disagree with that.

Now. J should like to caution you not to attempt to go into a mine
area and by merely throwing carbon dioxide gas from a cylinder on a
hot fire, expect it to be effective: it just will not do it. You are liable to
get into difficulty with the air resulting from it. that is, the resulting
»ases that go into the air. In the metallurgical industry the reaction

COa -f 0 = lien
is well known and takes place in the blast furnace. The equation tells
us that when one mol of carbon dioxide gas comes in contact with in
candescent carbon that two mols of carbon monoxide are formed. You
will recognize the carbon monoxide gas as a poisonous and combustible
gits. Carbon monoxide gas will burn if it remains above the kindling tem
perature and is furnished oxygen. You will also notice that one volume
of carbon dioxide gas produces two volumes of carbon monoxide gas
when the reaction takes place. Carbon dioxide gas is not. considered to be
an effective and desirable fire extinguisher for coal or wood fires.

The basis for the use of carbon dioxide gas in the Cardox mine fire
equipment is the removal of smoke and fumes from the area by blowing
in CO., under high pressure. This permits increased visibility and may to
some extent lower the temperature of the immediate area. The fire is
extinguished by the use of the gel which hardens on the surface of the
burning coal and thereby excludes oxygen from the combustion zone.
Since oxygen is excluded further combustion can not take place. Again
I wish to caution you in the use of carbon dioxide gas alone for fighting
carbonaceous fires.

I should like to go a little bit further, also, on the use of carbon
tetrachloride. The implication in the paper is that it is noxious; so it is.
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Ilowever, in contact with fire, it decomposes rapidly, and a much worse
and more deadly gas. phosgene, is formed. It may be good against
certain types of fires, but I would not recommend it for coal fires or
for timber fires in a mine. I have no intention of detracting from the
value of Mr. Bailey's paper because I think it is an excellent paper on
combating mine fires. (Applause.)

Chairman Adams: Do we have any further remarks? If not, we will
pass on to the next subject on this morning's program, which is, "Cy
clonic Washing of Fine Coal," by Mr, J. W. MacDonald, Chief Engineer,
Old Ben Coal Corporation, Christopher. Illinois.

(Applause.)
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CYCLONIC WASHING OF FINE COAL

By J. W. MacDONALD

Chief Engineer, Old Ren Coal Corporation, Christopher, Illinois

Fine eoal, being the least, in dimension of the coal sizes usually made,
is also the last to receive serious consideration with regard to cleaning.

Similar lack of consideration in some Eastern fields is not objection
able due to the normal high quality of their fine coal.

We find some Eastern coals where the ash content of the raw fines
is equal to, or lower than, found in their larger sizes after washing.

Equal advantage is not provided in the Illinois field. Our fine coal
ash content on a raw basis is generally about double the amount which
remains after washing the larger sizes.

The history of coal preparation shows initial attention was directed
to improvement of the lump coal. The furnace, egg and nut coals re
ceiving consideration of lesser extent with each reduction of size during
the early days.

Screenings, being the smallest of early sizing, was given a minimum
of consideration by most operators. In many instances the screenings
wen; considered as being near a waste product with disposition made
well below the cost of production.

A similar situation is now provided with regard to the fines from
dedusting or washing. We may also anticipate similarity of future_ex
perience. Improved preparation should provide a product with sufficient
quality to warrant a sales realization at least equal to the cost of
production.

The present general trend toward breaking or crushing of lump to
within the size limits for convenient washing and the extent of crushing
the nut coals to stoker sizes, have together provided a material increase
in the ratio of fine coal produced.

Disposition of the fines has presented a difficult task where price
concessions have not avoided the necessity of wasting this material in
some instances.

Pine coal for the purpose of this discussion will be taken as the minus
10 Mesh product made from dedusting, and the so-called -28M. product
passing through the dewatering screens after washing.

Washability data show the difficulties of separation are lessened with
each reduction of eoal size until reaching the,10M. division.

Fine coal will provide a minimum of pieces with adhering impurities.
The smaller pieces also present an increased percentage of material
within a range of ten points above and below the specific gravity normally
used for separation.

Fine coal from dedusting and sludge or the fines from dewatermg
washed coal present sufficient difference to require separate consideration.
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The -10.M. material from dedusting or stoker coal preparation
amounts to nearly a tenth of the mine output on a normal basis of sizing.
This unfavorable ratio is increased in those plants equipped to provide
increased domestic stoker by crushing the nut coals or lump coal reduc
tion.

The normally dry products from dedusting provides sufficient ad
vantage, in the better grade coals to preclude, the expense of washing and
subsequent drying.

Pneumatic cleaning affords beneficial ion which is limited in general
to the 10M. x 48M. division. Extraneous or surface moisture beyond the
limits secured from relatively dry mining operations entails reduced
efficiency of cleaning.

Water spray application to the coal face or on the mining machine
cutter bar with attendant increase of the fine coal surface moisture, may
suffice to govern the future choice as between pneumatic or hydro
cleaning. ,

Washery sludge or the fine coal which passes through the dewatering
screens with subsequent general disposal as waste presents opportunity
of salvage, which merits increased attention.

The usual dewatering screens are equipped with ',/> mm. slotted
aperture considered equivalent to 28 Mesh. The 28M. X0 portion of T/g"
screenings approximates a tenth of product and amounts lo 4 or 5% of
the total hoisted.

These ratios approximate the amount of fine coal which obtains when
using now dewatering screen. Subsequent screen wear provides increase
of fine coal loss, as occasionally continued after replacement of tbe ex
pensive screen cloth becomes economically desirable.

Fine coal loss in dewatering washed coal is reduced in some opera
tions by removal, so far as practicable, before washing. Reparations are
made by screening or pneumatic removal. Extraneous moisture proves
a critical factor in limiting tbe efficiency of separation in either case.

Pneumatic removal of the finest affords advantage by providing
nearly normal efficiency after handling real damp material, where most
screens would instead remain blinded.

Some oversize due to fracture shape will be found in the fines re
moved by aspiration. Similar oversize, flat pieces are found in the sludge.
-Maximum economy of operation is provided by avoiding oversize in the
salvaged fines beyond those dimensions which would otherwise be lost
in the sludge waste.

Removal of tines, so far as practicable before washing, does not
entirely eliminate the opportunity of subsequent salvage. The efficiency
secured in attempted removal and the volume remaining will govern tbe
need and justification of salvage in each plant.

Washery sludge, or the so-called minus 2SM. fines, will frequently
contain 30 to 50% of oversize, as determined by sieve -analyses. It will
also contain about 10% or less of -100M. material after loss of nearly
half the real fine dust in the water wasted or passing to tbe clarification
system.

Sludge from washing a better than average coal has been found to
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carry around 85% material which floats at 1.50 Sp.G. Assuming 80%
recovery to provide a premium grade product, it would amount to
better than 70% red netion of the general loss after allowance for slime
wasted.

Sieve analyses show the material to he substantially a 14 or 20M. x
LOOM, product, due to inclusion of the slahhy pieces which pass tlu-ougb
a normally worn % mm. slotted aperture.

Gleaning this material is handicapped by the effect of particle size
and shape with consequent reduction in the rate of hindered settling.

Augmenting the normal rate of precipitation by centrifugal force
provides material advantage over the results obtained by gravity alone.
This advantage with consequent increased unit feed capacity, has re
duced the principal difficulty in cleaning fine coal.

A detail review of the theory involved will be avoided. We. who are
interested or held responsible for coal preparation, must be governed in
the end by the operating results obtained.

Tbe ash content of the cleaned coal together with limiting the loss
of merchantable product in tbe reject will continue to govern tbe opera
tion of most preparation plants.

Suffice it to say: Tbe centrifugal force developed by spiral or cy
clonic action provides sufficient increase in the settling or sedimentation
rate to enable separation of line material within a reasonably compact
unit.

Baum type jig operation shows efficient cleaning of the coal which
passes over a % mm. slotted aperture in subsequent dewatering.

The practical limitations of this type equipment appear to be reached
in this division. Ash content of the through product is more than double
tbe amount in the 5/16" x 28M. washed coal passing over the screen.

A slight increase of ash content is found in the succeeding larger
sizes as expected from washability data and general experience. Attention
must, therefore, he directed to equipment better adapted to the need
when washing fine coal.

.Most conical type washing units provide advantage of centrifugal
force, as limited by the velocity of material passage. Fine coal washing
is improved by development of sufficient velocity to provide centrifugal
force, which more than offsets the reduced rate of precipitation due to
particle size or shape.

Three of tbe forms of equipment presently available, wbere centri
fugal force or cyclonic action is utilized in their operation, are reviewed
as follows:

The Humphreys spiral concentrator, as developed by The Humphreys
Investment Company of Denver, Colorado, presents attractive possibili
ties for fine coal henefieiation.

Recommended operation is limited to a raw feed top size of 3/16" or
4M., being well above that provided in recovery of washery sludge or
fine coal.

This equipment was operated in Oregon during 1943 to separate fine
gold and chrome bearing material from tailings and fine sand.

Early in 1944 tbe plant was moved to Florida and later enlarged to
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provide a total of -174 spirals for recovery of minerals from Atlantic
Coast sands by washing.

A pilot plant consists of three spirals was installed by the Hudson
Coal Company in the anthracite field during the fall of 1945.

Each spiral unit with support framing occupies a space 3'-0" x 2'-4"
with nearly eight feet of height for the six turn design having a capacity
of around 1.5 T.p.h.

Segregation of material results from flowing down the spiral, where
the high gravity impurities are concentrated along the inner radius.
Removal of the refuse concentrate is controlled by adjustable ports.

Test operation, as reported in a joint paper by Messers H. II. Otto,
V. II. Wilson and William L. Denncn of the Hudson organization, shows
G0% recovery carrying 18.2% ash from a raw silt, feed with 39.4% ash.

These figures provide an approximate average of the several tests
where 32% refuse and 8% slime together contained 70.5% ash.

Operation provides a cleaned coal, a middlings product similar to the
raw feed as recirculated and a first stage refuse as retreated to provide
a coal and refuse division.

A second stage spiral for retreatment of refuse from two first stage
spirals provided a final refuse and coal division.

Operation of the test plant proved sufficiently desirable to warrant
the later construction of a working plant with a total of 48 spirals. The
new plant will use 12 spirals for second stage cleaning, where each will
retreat the refuse from three first stage units compared to pilot plant
operation from two units.

Tests have heen made in cleaning Illinois fine coal where those data
available show around 80% recovery with approximately half the ash
content of the raw feed input.

The local work proved quite similar to experience reported in the
anthracite field with regard to the ratio of ash content in the raw feed
input and cleaned product. Cleaning provided a washed product with
about half the original ash content in both cases.

The hydraulic sizer has also heen used in test work with indications
of merit in cleaning fine coal.

The unit, as constructed of pipe and tubing, is otherwise similar to
a cyclone in the principles of operation.

The raw product or pulp is delivered within and tangential to the
outer case, passing around and down along an inner tube which termin
ates above the unit. base.

A controlled volume withdrawn from the unit base necessitates
passage of the remaining material up through the inner tube with over
flow at the top.

A division of sizes is provided in conformity with the designation of
the unit, or with a limited size range of raw coal input we instead have
a separation with a cleaned coal overflow.

Test operation in retreatment of a middlings product has shown a
reduction of the feed input ash content by over a third.
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The extent of Jienefieiation being governed largely by the range of
particle size.

The cyclone washer, as developed by the Dutch Slate Mines organiza
tion, utilizes centrifugal force to provide efficient cleaning of coal.

The unit, operating principles and performance data are well de
scribed in a comprehensive paper presented by M. (.1. Driessen, Chief of
the Mining Research Department before the Institute of Fuel in London
on September 19, 1945.

This unit is similar to the common cyclone in design with a tangential
delivery of input, where the lighter material overflows from the top and
heavier precipitate is drawn from the cone apex at the bottom.

A media of loess suspension in water was used in the European
operation reported.

The outstandingly conspicuous feature of their test operation is pro
vided through capacity of cleaning up to 3.5 T.p.h. of feed input in a
200 mm. or approximately 8" diameter cone.

A diameter of 050 mm. or approximately 14" has provided efficient
cleaning of 12 T.p.h. \'i'.ot\ input carrying 10% ash, where the cleaned
coal contained 3.4% ash together with having 51.3% ash in the reject.

A hydrostatic head of 02 to 48 feet is needed to provide the velocity
of coal, media and water as used in the European operation.

Reported te.-jjs cover a i'ood coal size from 0.5 to 3 mm. being l/50th
to about l/8th inch and containing 25% undersizc. Additional data
cover operating with a feed input having a top size up to 15 nun. or
about 5/8 inch.

Performance was equally well in the several reported tests and with
out appreciable reduction of efficiency from the particle size range.

Loess, as used for the dense media, is a type of soil derived from
terminal moraines with subsequent transportation by winds to the place
of deposition.

It is of nearly uniform size consist as a result of grading when
transported, varying from 20 to 100 microns exclusive of a clay type
admixture amounting to about 25%.

Loess is also reported to be available from the central part of the
Mississippi Valley and from the Northwestern Coast states. It is found
in Iowa, Kansas and Nebraska covering thousands of square miles.

The yellowish-brown earth varies from 10' to 20' in general depth,
though occasional sections of 100' thickness are reported.

The material of angular fracture is finer than ordinary sand. The
particles are not rounded as normal to material transported by wind or
water. This characteristic appears responsible for the advantage provided
by increased stability of a loess media solution.

The European loess with a top size of 100 microns would be one
tenth of a millimeter or 0.004 inch. Usage in treating a coal smaller than
0.5 mm., or five times the maximum size of the media, would entail
complications in the subsequent division of media and coal.

A projected European installation would remove the -0.7 mm. coal
before washing. Our need is concentrated within a product size which
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they will remove. It appears to require a media <?ther than loess to
facilitate convenient separation from the washed product.

The excellent separating performance reported when using a media
of loess suspension provides reason to expect control of the slime density
should enable acceptable separation of fine coal without use of foreign
materials for a media.

Decanting would then suffice for the final separation of fine cleaned
coal and the slime media. The encouraging results of operation with the
Hydraulic Sizer indicate improvement is probable when using the
cyclone washer design as developed in Europe.

Recent announcement from the Dutch State Mines advises appoint
ment of the American Cyanamid Company, as technical representative
for their processes and apparatus in the United States and certain
other countries.

Early assistance may be expected from this organization in making
the described equipment available for local usage or lest work.

Improved future preparation of fine coal is needed to provide a
product quality comparable with the larger sizes. Sales realization should
then equal or exceed the true value of the material as based on the
cost of production.

The present inequality from wasting the fines or disposal at low
cost has necessitated a greater charge for the larger coals. Relief would
be advantageous with respect, to competitive fuels.

Chairman Adams: Gentlemen, this paper is now open for discussion.
Are there any questions? if not, this concludes the technical part of our
program for this morning.

Mr. Scbontbal has a rather important announcement to make at this
time.

Mr. Schonthal: 1 would like to recommend that all of you who expect
to be here for the dinner this evening get your tickets because we are
looking for a very large crowd. We had a large crowd last year, and we
hope to have as many or more this year; so. if you are planning on
attending the meeting, you had better get your ticket as soon as possible.

President Medill: Just a word about this afternoon's session. We
want to meet promptly at two o'clock because we have some very inter
esting papers to be presented, and, no doubt, both of them will invite
considerable discussion.

Then, following the afternoon session, dinner will begin promptly at
6:30. This is the high spot of our one day program, and we anticipate
a very large attendance. Mr. J. Roy Browning will be the toastmaster,
and the speaker of the evening will be Mr. James Gheen of New York
City, whose subject will be, "Little Do We Know."

I wish to thank those who have contributed to the program this
morning, and all of you for the very close attention you paid to the
papers.

If there is nothing more, we stand adjourned until two o'clock this
afternoon. (The meeting then'adjourned at eleven thirty o'clock.)
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AFTERNOON SESSION

October 31, 1947

The meeting reconvened at two o'clock. Mr. Robert .M. Medill presid
ing.

President Medill: Gentlemen, Mr. Crawford of the Valier Coal Com
pany will act as the presiding officer this afternoon, and it gives me a
great deal of pleasure to introduce .Mr. Crawford at this time. (Ap
plause.)

Chairman Crawford: The meeting will'be opened with a paper on
"•Illinois Stoker Coal—Demand, Supply and Distribution," by Mr.
Howard Herder, Fuel Engineer of the Sahara Coal Company, Chicago,
Illinois.

1 think, from the producers' point of view, there is no subject of more
importance than the furnishing of the proper kind and size of eoal for
eaeli and every stoker, and in order to get the opinion of an expert on this
subject I take great pleasure in presenting Mr. Herder. (Applause.)

(Applause.)

ILLINOIS STOKER COAL —

DEMAND, SUPPLY AND DISTRIBUTION

By HOWARD HERDER

Fuel Engineer, Sahara Coal Co., Chicago, Illinois

Quite often, when we are. around a eoal preparation plant and see
cars loaded, released and then moved down over the scale and to the
load tracks, we wonder just where all the eoal goes. This is particularly
true if you have some visitors and they see the loads all collected after
a shift or just before they are pulled but. 1 know just how these visitors
feel, because this spring 1 made a trip through a steel and wire company's
plant. Among other things, we saw them making nails. It seemed that
acres were covered with machines making nails of all sizes and shapes.
Just before that trip I was trying to get some nails and couldn't find
them in any store, while in this plant they were hauling them around in
1000-pound lots.

When I was asked to prepare this paper 1 suggested it cover the
distribution, demand and supply of stoker coal. During this year a lot
of work has been done by a number of individuals on statistics of the
stoker coal market, and I "have drawn from this work for my information.
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Distribution

First, let's see what the normal distribution of Illinois coal is. Just
where is the consuming market? The bulk of the coal produced in
Illinois is consumed in the following states: Illinois, Arkansas, Missouri,
Iowa, Nebraska, South Dakota, Minnesota, Wisconsin and Indiana. The
boundary would start just north of Memphis, cut across to Kansas City,
then north just to the west of Omaha and on up around Huron, South
Dakota, then a little north of east across Minnesota, north of Minneapolis
and St. Paul, down around Wausau, Wisconsin to Lake Michigan just
north of Milwaukee. Then pick up on the east, side of Lake Michigan near
South Bend, Indiana, and angle over to about Danville, Illinois and
swing down along the Illinois-Indiana state line, continuing to point of
beginning. If you will trace this out on a map you will just about circle
the territory that makes up the normal market for Illinois coal. This
includes many large industrial areas that are large consumers of fuel.
Some of these are: Chicago, St. Louis, Minneapolis and St. Paul, Rock
Island. Davenport and Moliiie, Kansas City, Omaha and Milwaukee. The
extreme distance for a ear of coal to travel is probably 1000 miles, with
freight rates up around $5.50 per ton. However, most of the coal moves
a considerably shorter distance and the freight rate will probably
average out under $3.(10 per ton. As you all know, the boundary for our
market area is established by competing fuels coming in from other areas.

Stoker Coal Demand

The demand for stoker coal naturally follows the curve of stoker
sales. The development and sale of stokers was a natural result of the
demand of people to get away from inefficient hand-firing and their
demand for uniform temperature with a minimum of effort.

Stokers are divided into five classifications, based on burning capacity,
as follows:

Class 1 Less than (il pounds per hour
Class 2 Gl to 100 pounds per hour'
Class 3 101 to .300 pounds per hour
Class 4 •301 to 1200 pounds per hour
Class f> Over 1200 pounds per hour

The coal required for stokers in Glasses 1, 2 and 3, and a part of
those in Class 4, is handled through retail dealers. Above that we get
mco 250 H.P. boilers and up, and their coal burning equipment will
usually handle regular screenings. Time will not permit, a discussion of
the larger units, and these remarks will be limited to the smaller stokers
which require a double screened stoker coal for satisfactory operation.

The census bureau of the Department of Commerce published a report
on the sale of stokers by size by years since 1931. The Stoker Manu
facturers Association has compiled the distribution by states. The coal
consumption per stoker per year by size classification has been agreed
to by a study of experiences.
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In the years 1931 thru 194G there were reported 1,332,522 stokers
sold. These units were divided as follows:

Class 1 1,073.886 or 80.59% of the total
Class 2 127,498 or 9.57% of the total
Class 3 79,904 or 6.00% of the total

Total 1-2-3 1,281,288 or 96.16% of the total

It has been cheeked and reeheeked that 25% of Class 1, 2 and 3
stokers fall in the Illinois coal market area and 16% of Class 4 units and
13% of Class 5 units fall in the same area. These figures are based on
reported sales and checked against actual distribution per 1,000 popula
tion.

The agreed annual consumption is 11.5 tons for Class 1 stokers; 41
tons for Class 2; and 112 tons for Class 3 units.

Applying the above figures to the total stoker sales, it shows a demand
of 6i/> million tons per year for the Class 1, 2 and 3 units, 3 million tons
of which is needed for stokers with a burning rate less than 61 pounds
per hour. These are primarily home stokers. To that 6% million tons
would have to be added about 2 million tons for application in the
stokers larger than Class 3 units. The 6'/; million tons referred to would
require 130 thousand 50-ton railroad ears for loading, and if we use
8i/> million tons demand, it would require 170,000 cars.

Although this represents the demand in the Illinois coal market area,
this demand is not all met with Illinois stoker coal. Coal from Missouri,
Kansas, Kentucky, Indiana and West Virginia also comes into this area.

Before we leave the requirements for stoker coal in our market area
I want to go back to 1940. Using the same source of data, the computed
demand for stoker coal for Class 1, 2 and 3 stokers in 1940 was 3 million
tons. That means the demand has more than doubled in the past 6 years.
The manufacture of stokers was curtailed the latter part of 1942 and
released again early in 1945. In 1941 and again in 1946 stoker sales
were just under 200,000 per year. About the first of this year stoker
sales took a dive and hit a low that compares with 1934 figures. No doubt
this decline is partly due to the short supply of suitable stoker eoal. This
curve has now turned and the rate of sale is about 3 times what it was
in February, but still only 50% of what it was in 1946.

Supply of Illinois Stoker Coal

The supply of stoker coal is inadequate. The seriousness of this
situation is shown by two examples of the past few weeks: 1, One stoker
manufacturer had a survey made in downslate Illinois and reported
many stoker dealers sold stokers in May and June but they were still not
installed because they were unable to get stoker coal. 2, Another manu
facturer has had carload orders for stokers for dealers held up for months
because no stoker coal was available.
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We have seen where the demand for stoker eoal in our area has in
creased from :i million tons in 1940 to 6J/> million tons at the end of
1946. You men know how much you have increased the production of
stoker coal during those years.

It was not possible to get figures on the stoker eoal production over
the entire state of Illinois. However, 1 think it can be conceded that the
bulk of the specially prepared double screened stoker coal comes from
Southern Illinois. Southern Illinois in 1946 produced about 3 million
tons of this stoker eoal with a top size of 1" or less. This size coal could
be applied to Class 1 stokers—those with a burning rate of 60 pounds
per hour or less—and that 3 million tons would just match the calculated
demand. Hut 1" stop size coal also works very well in Class 2 and 3 and
4 stokers, and they have to be fueled. The larger stokers can also use
H/i" or V/2" top size, hut the production of that size was only one million
tons in 194(i. The total production then in Southern Illinois of all the
double screened stoker coals was 4 million tons, and the demand for use
in only Class 1, 2 and 3 stokers was 61/. million tons. And don't forget an
estimated 2 million tons more is needed for Class 4 stokers.

The demand is no greater because the shortage of stoker coal has
curtailed the sale of stokers. With an adequate supply of suitable stoker
coal the increased demand would amount to about 10% per year. Addi
tional facilities for producing more stoker coal have been installed by
many operators and a 15% increase in stoker coal production is expected
this year.

Summary

Summarizing these statements, we find Illinois coal is consumed in
!) states along the Mississippi Valley. The demand for stoker coal in
stokers of Class 1, 2 ami 3, burning less than 300 pounds of coal per hour,
in this area is 6>/. million tons, and an estimated 2 million tons for larger
stokers. The supply of stoker coal for these units is 4 million tons from
Illinois. The situation is not very good. The demand is there and will
increase, and an increased supply must be forthcoming to preserve that
business for the coal industry.
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Chairman Crawford: Thank you, Mr. Herder. The paper is now
open for discussion. Are there any questions? I understand Mr. Bluth
is in the room. J wonder if he has anything to say on the subject?

Mr. Mare Bluth: I was not going to say anything on this except, Mr.
Herder, J wonder in making your study if yon have taken into account
the increased demand for coal as a result of the converting from oil to
eoal ?

Mr. Herder: Those of 1946 do, but 1947 conversions do not get into it.

Mr. Bluth: I think another factor that is important, particularly in
the larger plants in the middle west and especially in those states that you
mentioned, is that there is a very definite shortage of heavy burning oils.
And, then, there are hundreds of plants that have recently converted
from oil to coal, and many of those plants are in the Illinois territory. 1
am wondering what effect that, would immediately have on your figures,
particularly on the number four size stoker?

Another factor I might mention is that the stoker industry is going
on an all out program to try to make up some of the deficit for the double
screened domestic stoker coal by asking retail coal outlets and dealers
in the stoker industry everywhere to try to get those who have been
using the double screened domestic coal in the past, especially larger sizes,
to go to the inch and a half screening at least oil a temporary basis until
increased facilities from Illinois and other stoker coal producing states
can catch up with the demand, and it is having some effect here and
there; so, whatever the mining industry can do to alleviate this particular
situation this coining winter will be helpful.

Here is a typical example of what we are getting all over the country :
just yesterday I received a letter from the editor of "Better Homes and
Gardens'* magazine in which he sent me a letter he received from a
woman, written something like this:—I have a 96 year old mother; she
needs to be comfortable. She has a stoker and she has only one half ton
of coal for this year. She is unable to purchase stoker eoal from her
dealer from whom she has been buying coal for forty years. We have
tried to get eoal from the other dealers in town, but find they can not
supply the stoker eoal either, and we have been promised none for this
coming winter.

The question to us, and the question to the editor of that magazine
was—"What can we do?" Now, that is typical of what is happening.
We recommended that she take the stoker out if she is unable to get
stoker coal, and go back to hand tiring: and try to find some person in
the local community to take care of the furnace for her. with the idea
that we might save a customer for coal when the shortage period is over.

1 do definitely believe that in this particular market area that you
mentioned. Illinois has a responsibility and burden of taking care of a
considerable amount of tonnage for the stoker business.

Chairman Crawford: Do we have any further remarks on this subject?
Tf not, we will proceed to the next paper. The subject of the next paper
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is "Possibilities of Liquid and Gaseous Fuels from Coal," and it will be
delivered by Mr. Joseph Pursglove, Jr., Vice President, Research and
Development, Pittsburgh Consolidation Coal Company, Pittsburgh,
Pennsylvania.

We have heard more about this particular subject within the last
twenty-live years than, I guess, the peo'ple heard in the previous one
hundred years or so.

It now gives me a great deal of pleasure to introduce you to Mr.
Pursglove. (Applause.)

(Applause.)
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POSSIBILITIES FOR LIQUID AND GASEOUS
FUELS FROM COAL

By JOSEPH PUHSGLOVE, Jr.

Vice President, Pittsburgh Consolidation Coal Company,
Research and Development. Division. Pittsburgh, Pennsylvania

One of our great national magazines in a recent issue referred to a
certain industry as "The Industry Capitalism Forgot." This was an apt
title for a field which, the publication reported, is characterized by
feudalistic practices, shoe-string operations, and the failure to utilize the
modern tools and efficiency and research that capital brings.

If we examine the history of the coal industry closely and candidly, it
is apparent that our own field of endeavor has come uncomfortably close
to justifying this same title and the same fate. It is my hope that such a
fate is not in the future of coal and that it will never be said that coal is
an industry bypassed or lost by capitalism. .Moreover, I helieve it to be
one of the most important, functions for all of us concerned with the
management of this industry to see that coal remains an industry which
capital cannot and will not forget.

But what has this to do, you may ask, with my subject here today?
My cpiick answer is . . . PLENTY! And T'll explain more completely
in a moment.

Some six weeks ago, at the request of your program chairman, T
assigned my talk the title. "Possibilities for Liquid and Gaseous Fuels
from Coal." It is my purpose to give you an appraisal of these possibili
ties. But. these technical possibilities are themselves contingent upon much
more than the basic research effort involved in developing a new future
for the coal industry.

If the coal industry is to carve for itself a greater and more important
future, it must embrace certain concepts of greatness and he willing to
accept the need for change and new developments. It must also achieve,
and maintain financial health—we can't he little and do a big job. With
out a healthy financial operation we will neither deserve nor receive the
good regard of the public community and of the investor community.

In a recent, speech before representatives of the gas industry, I made
reference to the part coal seems destined to play in the future energy
picture. There is an element of inevitability in the future role of coal,
if only because our nation is blessed with such large reserves of this solid
fuel. But there is still the question of who will receive the business
rewards of bringing about what Tcall this inevitable and greater future
of coal. Will it be us, the coal people, the logical stewards of this better
coal future? Or will it be, as has happened in the past, some other group
. . . which had to he drafted for the job ... or else saw the opportunity
with greater vision than we, or had greater capacity than we to do the
necessary job?
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For quite some years there lias heen greater and greater utility
extracted from coal. Many of coal's famous byproducts have come about
through no effort of the coal industry. We have received no credit for
their development AND DESERVE NONE. But I ask you, if I may
think out loud among members of the same industry, isn't it a shame
just the same?

There, arc few basic industries in our position, few producers who have
confined themselves so exclusively to the sale of a raw product and who
exercised so little influence on developments in the final use of that raw
product. And yet COAL is a magical gift from nature whose limitations
are difficult to portray. Despite the inadequate stewardship and manage
ment that we have given over the centuries to this remarkable material,
it has still managed to be a major seedenrn of industry. Think of it—a
20th Century economy could not be possible without coal. Had there been
the creative genius to develop a mechanized industrial network centuries
ago, it would still have not been worthwhile to do so . . . until coal gave
men plenty of iron with which to make machines . . . and plenty of
power with which to ran them.

1 am not; saying that there should not be an electric utility industry
to make kilowatt-hours out of coal. And there will probably be other new
conversion utility fields in the future, lint certainly, the coal industry
should be a factor in the evolution of such conversion industries. We
ought to look past that lump of coal and usher it on to a greater destiny
:,. . we ought to have a part in all that coal can and must perform . . .
and it should be good business to do so.

Here again I must clarify. Our black lump of coal has a long future
ahead of it as solid fuel. I can assume no part of any blue-sky dreaming
that predicts the end of solid fuels in the foreseeable future. In fact, there
is reason for feeling that solid fuels have yet to make some of their
greatest contributions. That black lump of coal gives us our bread and
butter, and should do so for many generations.

But certain specific changes in the use of coal seem to be inevitable.
Certain conversions now appear essential in the interest of general
industrial development and to meet indispensable needs for fuel and
energy in many forms. Coal will be called upon increasingly as a source
material for essential chemicals. These and other equally important needs
constitute a challenge to our efforts and thoughts today. They are over
and beyond Hie tremendous job that we must perform in order that coal
will be able to do the immediate job required of it. At the same time we
must push the developments into improved mining techniques while
sponsoring moves to improve consumer efficiency in the use of coal. Then
there is the very essential subject of safety. This important work in the
coal mining industry can never again lag for a moment. While attaining
the goal of the "safest industry" may appear as an unattainable one,
to accomplish it will be worth all the eost, and for many reasons. From all
these sources of challenge, it is easy to see that the future of coal is
stacked with both severe responsibilities and great opportunities, un-
equaled in many other industries.
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Meanwhile, the easily accessible coal deposits are being rapidly ex
hausted and new mines, to get into the deeper and otherwise more remote
blocks of coal, are going to require much greater development costs.
-Mechanization of mining is now an absolute necessity, and it is a large
factor in increasing the capital expenditures required for new mine
development.

As. many of you know, a coal operator at the end of World War T
could open a new mine with a few thousand dollars in cash. In that
period, it cost considerably less than one dollar per ton of annual capacity
to get into the coal producing business. It now costs five to six dollars
per ton of annual capacity, and this assumes that you already own a
large enough block of coal to give sufficient life to the properly to
warrant such huge initial investments.

The trend towards highly mechanized and costly coal producing
operations accentuates the need for large and well-placed tracts of coal
reserves. This also is a factor for increasing capital costs.

It is important you understand that I'm talking of capital costs, and
not production costs, because in the latter case there is still hope of
reversing t-he trend (at least on a relative basis) through more efficient
mining techniques and better national labor relations.

It was tougb at the time, but perhaps it was good for the long-range
destiny of the U. S. coal industry that we had a private depression long
before the debacle of the 1930's hit everyone else. Other industries have
an excuse . . . but we had absolutely no alibis. We know today, beyond
the shadow of a doubt, that the long depression for the bituminous coal
industry which began in the 1920's was produced in part by our
industry's own lack of preparedness, by its lack of the modern tools of
capital and management.

1 hope we have learned what fire-sale prices and lack of long-range
planning can do. One of our jobs, in common with the function of all
industries, is to make the meaning of a long-range price understandable.
Americans musl realize thai natural riches grow more expensive as the
nation matures and cuts down its initial reserves. Unless we pay the
total price, the true price that covers a cost representative of tbe full
life cycle of an operation, we are just deferring charges to unborn
generations and, what is worse, bequeathing them debris instead of
healthy industries and opportunity. A true price covers not only tbe cost
of cutting a tree, but thai of a tree regrown. A true price covers not only
the cost of the first easy Ions of coal, but of tbose thai we must laboriously
pull out of ihe earth. It covers the increasing costs of development, of
machines and safety, of cleaning plants and of exhaustive research itself.

Some of you may feel that, there is a buyer's market, around tbe
corner. Well, this may be so. even though we were supposed to turn that
corner a number of times in tbe two year's since the war ended. And I
must, admit that our demand some years hence may ease off from the
tremendous totals of the past, several years.

Fuel for comfort, and fuel for energy to drive the wheels of industry,
are subjects of keen public interest today. Striking evidence of this
popular interest was to be seen in the reaction to a joint announcement.
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made last March by Pittsburgh Consolidation and Standard Oil Develop
ment Company. This announcement told of our research plans in the
field of coal gasification and liquefaction.

Because these plans committed my company to expenditures for re-
search heretofore uncommon in the coal industry, it was expected thai
lively interest would be shown by our stockholders and directors. The
broad general interest demonstrates, however, that serious thought is
warranted by all of us in the business of supplying fuel and energy as
to how these growing requirements are to be met in the future.

The result of investigations my company made of the expanding
energy status was a factor in formulating plans for research into con
verting coal into other usable forms of fuel, or energy.

First. I would like to deal with our findings as they pertain tocoal.
By including gasoline as an energy source, coal in 1945 made available
about 54% of the country's total energy production. Coal supplied some
6% lessof the total energy production as compared.witb ten years earlier.
The figures for 1946 have revealed a further drop for coal. By excluding
gasoline, coal made available, in 1945 about 61% of the energy required
by industry and commerce, or a drop of about 7% since 1936.

Now let us take a brief look at conditions in the oil industry affecting
present and future, supply. At the peak of the wartime demand for oil,
which occurred during the first quarter of 1945, II. S. oil consumption
for military, civilian and lend-lease purposes reached an all-time high
figure of 5,358,000 barrels a day. From many authoritative sources at
that time confident pronouncements that with the return of peace this
demand would taper off to some reasonable prewar level.

Today, however, in the face of unprecedented production and refinery
activity, the oil industry is making a gigantic effort to meet a demand
that has spiraled to an average daily consumption of more than 5,870,000
barrels in the first three months of 1947—or more than most authorita
tive sources has estimated would be the daily requirements for oil by
about 1960. To repeat, average dairy consumption of oil during the first
quarter of this year was more than a half-million barrels higher than
during the peak wartime consumption. On top of that, it is estimated
that oil consumption for the first three months of 1948 will average
0,230.000 barrels a day, or nearly a million barrels per day more than
was consumed during the war period.

Can we assume that this present high demand for oil is due to tem
porary conditions in the consuming market? [f not, there is reason for
feeling that the reserves of petroleum in this country arc being exhausted
at a rate which precludes the possibility of replacing those reserves at
costs comparable to today's prices.

It is not difficult to see, I am sure, that the overall demand for
gasoline dispensed from service station pump is increasing. More and
more automobiles arc swarming onto the streets and highways each day,
and all cars and trucks are being driven farther and farther. This demand
is not likely to decrease in the foreseeable future. Also, a constantly
greater use of trucks for freight handling can be expected to develop, so
the demand for oil production to meet motor freight needs for gasoline
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cannot, at this time be termed a temporary phenomenon. As work pro
gresses on the planned interstate highway projects, this demand will be
even further stimulated.

One of the big increases easily seen in petroleum consumption has
come in the demand for light oils. More and more Diesel locomotives are
going to work on the railroads. The expanded use of oil for this purpose
and a switch to oil burners for home heating accounts for a reported
increase in light oil consumption of more than 65% over the 1941 figure.
Finally, there is the present-day very si/able consumption of gasoline
and lubricating oils by the airplane industry as against a much smaller
volume used in the prewar years. Agriculture has been mechanized
without much public notice, mostly since 1910. The hay-and-oat. burner
litis been replaced by liquid fuel burning Diesel and gasoline engines. A
liquid fuel economy has replaced the pasture economy on our farms.

Thus, it seems logical to say that, the present-day requirements for
oil is very probably what should be considered as representative of
normal demand for this year of 1917, and this demand is likely to grow
rather than diminish as the years pass.

Almost daily we read of claims and counter-claims on the subject of
crude oil reserves. In spite of this controversy, most oil men agree that
the present market price of crude oil is below replacement costs. While
the chart shows that, the reserves have been holding their own, it is
interesting to note the effect of re-appraisals and of the trend in new pools
discovered.

The gas industry, too, is confronted with problems for the future.
While it appears to have substantial reserves for the next few decades
at least, particularly in the newer fields of the Southwest, transmission of
the available surplus to large.consuming markets seems to present a
problem to which, for the present at least, there appears to be no ready
solution. Effecting a more satisfactory balance between low and peak
load demands seems to be another real problem, the answer to which
appears closely tied to the whole problem of how to meet the nation's
growing demand for energy.

These particular phases of the gas industry problem, together with
the problem of the oil industry in meeting growing demand, provide some
basis for understanding the unusual interest demonstrated in the pos
sibility of making gaseous and liquid fuels out of coal.

First, I wish to make. it. clear that we realize there is nothing new
or revolutionary in the idea of making oil from coal. The experiments by
Bergius of Germany on the hydrogenat.ion of coal into gasoline date
back to about 1910. Various experiments and processes for distilling oil
from coal go back to the middle of the 19th Century. In fact, coal oil,
which is now a name for kerosene, was at first, oil distilled'from coal to
replace the decreasing supply of whale oil for lamps. Many oil-from-coal
plants were in operation in Germany and one large one operated in
England before World War II. All those plants in Germany and Eng
land produced gasoline and oils at a cost several times greater than
these products can be produced from petroleum.
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How then, do we propose to do this job? Following the synthesis
method, we must first gasify coal . . . that is, convert it into carbon
monoxide gas and hydrogen gas. This is what utility men in the gas
manufacturing business have been doing for years and years. Generally,
they have made coke first in standard types of by-product coke ovens,
where tlit; tars were recovered and there was produced a coke oven gas
of about 550 BTU per cubic foot. The coke was then gasified in more or
less standard water gas sets making gas composed of .carbon monoxide
and hydrogen, the mixture of which averages about .'!()() BTU per cubic
foot. The gas makers then cracked up oil to enrich this water gas, bring
ing the mixture up to around 550 BTU. This gas, mixed with the coke
oven gas, was then put into the city gas mains. If the gas utility did not
have coke ovens nearby or as part of the gas plant, it then purchased
coke, gasified it and enriched the gas by cracking oil.

The question naturally occurs to you, since we want carbon monoxide
and hydrogen gases, why don't we use these conventional and proven
water gas sets? The answer is simple. We just can't afford the known
costs of producing these gases by the conventi d methods of today, for
it. would produce gasoline at a cost two to three times the present
wholesale market price of petroleum gasoline.

Moreover, we can't afford the cost of the preliminary coking process.
We must gasify the eoal directly. This must he done iti huge quantities
of raw coal per hour in single retorts or vessels. All past methods of
gasifyingcoal directly were small, low-capacity units completely unsuited
to our American fuel economy based as it is on large, high-capacity units.
We are thinking of a relatively large commercial-size gasification vessel
in which a bed of fine coal is fluidized by a current of steam and oxygen
(or air) passing up through the bottom of the vessel. Such a vessel niight
consume several thousand tons of coal every 24 hours and would produce
many millions of cubic feet of carbon monoxide and hydrogen gases a
day; probably in multiples of hundredsof millions of cubic feet. Anyone
conversant with modern gas plant operation will appreciate that I'm
talking in astronomical figures as compared to present day performances
of a gas generator using coke or coal.

We have recently let a contract for the building of a large-scale pilot
plant near Pittsburgh to explore the possibilities of making gas out of
coal on the vast scale just outlined. It is a big and costly job. The invest
ment and cost of operating this pilot plant experimentally will be in the
millions of dollars. Unfortunately, there doesn't appear to he an easy or
inexpensive solution to the problem.

In a possible future commercial plant, these synthesis gases (the
carbon monoxide and hydrogen are so called because they form the raw
material of the final or synthesis step of the process) are scrubbed of
impurities such as sulphur and are then carried into another large-size
vessel called a synthesis reactor. In this vessel a finely divided catalyst
is fluidized by the carbon monoxide and hydrogen gases that are bubbled
up through the mass of catalyst particles. Most of the carbon and
hydrogen atoms get together in this vessel to form liquid fuels. High
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octane gasoline comprises about 80% of these liquid fuels. The balance
of the liquid fuels consist of Diesel oils and light fuel oils.

Some of the oxygen atoms carried into this reactor with the carbon
monoxide gas react with some of the carbon and hydrogen atoms to form
a large number of commercial alcohols and other chemical products.
Other things also happen, including the combining of hydrogen and
carbon atoms to form methane gas; this so-called tail gas has a high BTU
value and could be made the equivalent of natural gas.

Here is a brief picture of the process as visualized for a coal refinery.
Coal comes from the mine, is crushed to a rather fine size and is then fed
directly into the large gas generator where it's converted into carbon
monoxide and hydrogen gas, leaving only the inert ash to be removed
from the generator. This gas is cleaned so it's free of dust, sulphur and
other impurities and then is passed directly into the synthesis reactor
filled with a finely powdered catalyst. In this reactor, high-octane gaso
line, Diesel oil, fuel oil, alcohols and methane gas are formed. This,
Gentlemen, is the coal refinery of the future, stated in simplest terms.

To answer another question that must have occurred to you by now,
my company has no research plans for the synthesis reactor end of the
conversion process. This is because several groups and companies in the
United States have for several years been working on the catalytic
reaction of carbon monoxide and hydrogen. Pittsburgh Consolidation's
partner in this coal gasification pilot plan! project, the Standard Oil
Development Company, has operated a large scale synthesis reactor pilot
plant at Baton Rouge, La., for about three years. At this pilot plant,
the raw material source is natural gas from the Louisiana fields. This
natural gas is first broken down by partial burning into carbon monoxide
and hydrogen. The carbon monoxide and hydrogen are then fed into the
synthesis reactor where they form, the same liquid and gaseous products
I mentioned previously as being formed in the proposed synthesis
reactor part of a coal refinery.

All of the pilot plant work that has been done on the synthesis re
action of carbon monoxide and hydrogen is finally maturing into com
mercial applications. A large plant is being built near Brownsville, Texas,
for the conversion of natural gas into gasoline, fuel oils and alcohols.
Standard Oil Company of Indiana has on the drawing board, I am told,
plans for a similar plant in AVestern Kansas. Several other oil companies
are reported to be planning plants in Texas to convert natural gas into
gasoline. We feel, therefore, that by the time we have perfected a prac
tical and commercial process for converting coal directly into carbon
monoxide and hydrogen, the synthesis reactor half of our proposed coal
refinery will be completely developed and matured.

And now an additional word of clarification, lest you assume from my
comments to this point that we feel an oil-from-coal industry is on the
immediate horizon. There are many, many big problems to be solved
before any such industry becomes a reality.

What the future, that is the long-time future, holds for an industry
of this kind, only time can tell. Another great national emergency in
volving another global war might foreshorten the time element required
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for the normal development of such an industry, but here, too, a time
schedule would only be a guess. As for the thinking and planning of my
own company, we see before us an extensive program of research out of
which we hope to obtain the knowledge of how to design a process that
will work economically, and then to project this knowledge into the
operation of one commercial plant. Even on this one plant basis, there
are many problems, not the least of which is the matter of economics
lied in with the fuel trends and energy patterns of the whole United
Slates.

There are a few naturally fortunate advantages with which we will
work in maturing our own particular project, as we see it. First is the
fact that there is available to us close to Pittsburgh a large block of coal
as source material for a commercial eoal refinery, enough to sustain the
operations of the size plant we envision for a long period. Equally im
portant, this tract of coal is in and next to several large metropolitan
counties in Western Pennsylvania which are highly industrialized and
in which the need for additional supplies of gasoline and liquid fuels may
be developing while we are maturing our processes and plans.

While these advantages are being fully weighed, it seems all too clear
that they will not offset the all important factor of costs in delivering
BTU's from such plant to the consumer. All available means of project
ing these costs at this stage of our development program support the be
lief that high-BTU gas could not be delivered into the mains of local gas.
companies at prices even close to those which now obtain for natural gas
from the Southwest. Thus, we must conclude that the real usefulness (as
a supplier of high-BTU gas) of our proposed program lies in having a
plant sufficiently flexible in its operations that during summer months,
for example, the bulk of the output would be converted into liquid fuels
and in the winter months switched to the production of gas. If this
arrangement can be perfected, and we hope it can, gas from the coal
refinery would then be available to augment the supply of natural gas at a
time when the demand is at a highcr-than-average level. And it would be
available at a time and under conditions when the local gas companies
could justify the much higher cost of the coal refinery gas. To design and
build flexibility of operation involving major changes in plant operation
into a large coal refinery presents a research and development program of
considerable magnitude in its own right.

Such a coal refinery of the future, processing 12,000 to 15,000 tons of
coal a day might look something like Standard Oil's Baton Rouge cat
alytic craekiug plants.

As for the prospectsof a nationwide oil-from-coal industry, the matter
of the tremendous requirements in capital investments would have to be
seriously considered. Just how much will be needed to place in operation
the coal refinery we are thinking about, is still far enough in the future
that little would be gained from efforts to attempt close estimates at this
time. It is probably safe to say, however, that the amount would be much
more than any one corporation could, in my opinion, handle alone.
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It is hoped that I have been able to clarify for you my company's
thinking in connection with the subject of coal gasification and the role
it can assume in supplying the need for liquid and gaseous fuels in the
foreseeable future. I have also touched on some of the problems which
confront the major energy producing industries in anticipating and
keeping abreast of the national requirements.

There is no question but that COAL will have a challenging role for
many years to come. First of all, there is the present large and persistent
demand for coal tonnages. There is the swirl of change in our activities
brought about by changes in mining conditions, by the development and
application of new mining techniques, by the effort to make greater
strides in the achievement'of mine safety, by research with the primary
aim of greater efficiency in the use of coal, by the development of smoke
less burning equipment, by the crusades in urban centers for smoke
abatement, by the improvements in applications of pulverized fuel, and
by the effort to mature a coal-fired gas turbine locomotive.

My company's capital outlay for a new Disco plant, which we hope
will be in operation by November 1948, is another leg of our own cam
paign to strengthen the base of the coal industry and to square us with
the needs of that emerging future of which I have spoken. Our existing
Disco plant, although of experimental size and construction in itself, has
proved that the making of low-temperature coke can be good business as
well as good evolution for a broader-based coal industry. This new plant
will prove, we hope, that a smokeless solid fuel industry, along with its
tar refinery can be an important auxiliary to producing coal. However,
we realize that such plants may be restricted to areas where they might
enjoy special economic advantages.

Every basic material industry needs its finishing or processing auxi
liaries. Steel and the metal trades developed these early in their history.
Petroleum has its refineries and chemical plant additions. Even natural
gas is developing "refineries" or conversion plants where gas is turned
into liquid fuels and chemicals. Coal has yet to demonstrate on a large
scale that it desires to get close to the ultimate yield than canbeextracted
from this magic mineral.

We know with reasonable assurance that the need for energy in all
its forms will grow. Coal, too, must grow if this need is to be met. Coal
seems destined for the role of the most reliable base for the whole energy
world. Whether it qualifies for that eventual destiny only time will tell.
But in conclusion, it seems appropriate to emphasize that if the coal
industry doesn't qualify for this master role, those of us in the industry
will be required to sit. it. out on the sidelines watching the job as it is done
by others.
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Chairman Crawford: Thank you Mr. Pnrsglove. Do we have any
questions on this subject? If not, I will turn the meeting back to our
President.

President Medill: Gentlemen, this winds up our afternoon session.
I want to again remind you of our dinner this evening, and ask that

you be here on time so that we can get started promptly.
(The meeting then adjourned at four thirty o'clock.)
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DINNER SESSION

October 31, 1947

The Dinner Meeting convened at seven thirty. President Robert M.
Medill presiding.

President Medill: Gentlemen, now that we have enjoyed a delicious
meal. I hope you will pay close attention to what goes on from here on out.

At this time, I am going to ask Mr. J. Roy Browning, Vice President
and Commissioner of the Illinois Coal Operators' Association to take
over as Toastmaster. Mr. Browning. (Applause.)

Toastmaster Browning: Mr. President, Coal Miners, and Peddlers—
I believe we have as many peddlers here as we have coal miners, and T do
not know why the Program Committee selected me—I did not know why
until I stit here and talked to Buzz Sohonthal and he told me how they
hooked me as toastmaster for this evening. He said they went through
the roster of members to see whose birthday came on the same birthday
iis the Illinois Mining Institute; so, they found that fifty-five years ago
on Halloween J. Roy Browning was born and so was the Illinois Mining
Institute. That is why I got the job.

He told me some other things also—that the Illinois Mining Institute
had grown in stature in these fifty-five years, and I can not say that about
myself. I have withered and gone down in my short fifty-five years.

Seriously speaking, the Institute has grown large. I am told by your
Secretary that this is the largest meeting or rather the largest attendance
that we have ever had at the Institute's annual meeting.

We also know that the papers given today were very instructive and
educational, and we hope that each of you will be able to go back to your
respective jobs and do a better job from the things yon learned here
today.

Bach of you gentlemen here is entitled to credit for the success of this
Institute. There are some men here at this table who have contributed
substantially to the Illinois Mining Institute, and at this time I am going
to introduce these gentlemen. As they are introduced I want each and
every one of them to stand and take a bow so that you can see them. \ do
not know why T should introduce these people because you perhaps know
them better than I do, but since that, is the usual procedure 1 suppose it is
the thing to do. Being lefthanded I am going to start on my right.

At the far right end of the table T have the privilege of introducing
my good friend Carl T. Hayden who is Vice President and General
.Manager of the Sahara Coal Company, and a former president of this
Institute. (Applause.)

T now have the pleasure of introducing J. W. Starks, a former presi
dent of the Institute, and a new member of Ibe Executive Board. Mr.
Starks is with the Peabody Coal Company. (Applause.)
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We goa little further clown in the State, and the next gentleman that
I have the privilege to introduce is Mr. Roy Adams of the Old Ben Coal
Corporation. Mr. Adams is also a member of the Executive Board of this
Institute. (Applause.)

The next gentleman I have the privilege of introducing is from the
other end of the State, Mr. Marc G. Bluth, Manager of the Chicago office
of the National Coal Association. (Applause.)

I do not. think 1 should introduce the next gentleman because all of
you know him and love him, and we are proud of him as an Illinoisan,
Dr. M. M. Brighton, Chief of the Illinois Geologieal Survey.

Next, I have the pleasure of introducing Dr. Harold L. Walker, Head
of the Department of Mijiing and •Metallurgical Engineering, University
of Illinois. (Applause.)

Really and truly, gentlemen, the success of this Institute, in my
opinion, and I think in the opinion of all of yon, belongs to our good
friend Bale Scbonthal. (Applause.)

I have been told to skip the next fellow, but I am not going to. Here
is a man who has mined coal for a long time. He is a close friend of mine
and of everyone here, and we all love him. Bod Medill. (Applause.)

Now, starting on my left, Mr. Frank W. Moran of the American
Mining Congress. (Applause,

The next, gentleman is George C. Lindsay of Mechanization magazine.
(Applause.)

I do not know why it. is, but it. seems as though all the magazine men
are on this end of the table.

We next have Air. Ivan A. Given, editor of "Coal Age" magazine.
(Applause.)

We now go down to Saline County where we have one of the out
standing coal miners of Southern Illinois, Mr. Paul Halbersleben, Vice
President and General Manager of tin; Sahara Coal Company.
(Applause.)

There are some people who are going to enjoy what I have to say now.
We have in Illinois a Coal Operators Association that is just an infant
compared to this Institute, but it has had as its President for a great
many years—T do not know whether he is ils perpetual President or not,
hut I want to introduce him now. Mr. George F. Campbell. Incidentally,
he is a pa8t President of the Illinois Mining Institute. (Applause.)

At. times, we have to go out of the State in order to get some of our
help in this Institute, and the next man I introduce has been of great,
assistance for a long time in this organization, Mr. Joseph E. Hitt of
St. Louis, Missouri. (Applause.)

Thave the honor of having a small job with the Illinois Coal Operators
Association, and these men in the field are teaching me the work.

The next man whom I am going to introduce is a man who has eon-
trihuted greatly to the relationship between the operators of coal mines
and the miners in the State of Illinois; he is the oldest living member of
this Institute, and a finer gentleman we have never known, Mr. Fred E.
Weisenborn. (Applause.)
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I did not intend to skip the next gentleman because I have known
him for a long time, and I think he is one of the outstanding men in the
mining profession in the State of Illinois: He has held many positions of
honor, trust and responsibilities. I do not think there is an institute or
association of the coal mining industry that he has not headed at one
time or another. He comes from a family of coal miners, and his son is
following him and is doing a splendid job. We hope that he will measure
up to his father. Mr. William J. Jenkins. (Applause.)

Now I am going to skiponce more. We have a rather unusual situation
here tonight, gentlemen. We have a situation where we have or will have
had a father and son who have been President of this Institute.

I am going to take the baby first, and everybody here knows him; he
is following rapidly in his father's steps. He is an Illinoisan by birth
and raising, but he has a bigger job than just a few mines in Illinois.
He is the President of the II. C. Friek Coal Company, and the incoming
President of the Illinois Mining Institute, Harry M. Moses. (Applause.)

I have one more gentleman to introduce in this category. We have
with us tonight, and we are honored by having with us, the dean of all
the coal miners, a man who has risen from the coal mines to the highest
position that a man in the coal mining industry could hold. To cap off
his career, he has accepted a position on the Governor's Staffas Director
of the Department of Mines and Minerals. I now have the privilege of
calling him and introducing him as the Honorable Thomas Moses.
(Applause.)

While Mr. Moses is on his feet I am going to ask him to say a few
words to you gentlemen.-

Mr. Moses: Mr. Chairman, 1 thank you for that nice introduction; it
is about the nicest one that. I have had, and thank you.

Gentlemen of tic- Illinois Mining Institute and fellow citizens of
Illinois, it is my great pleasure to come back to Illinois as a citizen, having
never changed my residence during my absence in the East.

t have come back here to spend the rest of my days. It is a great
pleasure to be amongst you. Thave had a great time since I have been
here. . . . .

The position I hold isone of great importance to the mining industry,
and whether 1 can till it successfully or not remains to be seen; however,
if I have a batting average at the conclusion of my term in office that
my predecessor had. I will be satisfied.

I thank you very much. (Applause.)

Toastmaster Browning: Gentlemen, you have had today a lot of
technical, interesting, education matters presented to you. It has fre-
quently been the trouble of this Institute and other associations, at the
end of the day, after a very technical meeting, to have another technical
papeVor talk given to you.

The Committee on Arrangements this year thought that you should
have something for your entertainment rather than, to give you some
further technical knowledge of coal mining.
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They made a careful search and investigation of the outstanding after
dinner speakers of the United States; men that give us a thought to take
home "with us ai\d to use in our daily lives.

They wanted to get away from the coal miner, hut 1 am sorry to say,
gentlemen, they got hack to a coal miner. While talking to this gentle
man I found out that he started his life as a coal miner in Scranton,
Pennsylvania. He has done awfully well from his humble start; he has
risen to he one of the outstanding after dinner speakers at clubs and
organizations throughout, the United States.

In looking over the program I noticed thai his speech for tonight is.
"Little Do We Know."

So, gentlemen, it is my great pleasure and privilege to introduce to
you the speaker of the evening. Mr. .lames E. (iheen of New York City.
(Applause.)

"LITTLE DO WE KNOW"

By JAMES E. GHEEN
New York, N. Y.

Mr. (iheen: Thank you, Roy. Mr. Toast master, Mr. President "was,"
and Mr. President "is," and distinguished Guests, and Gentlemen, I
have just heen speaking out in South Dakota and North Dakota, and 1
heard a story out there about two fellows who were in the retail coal
business. One of them got religion, and the other one did not. After six
months the fellow who had the religion said to his partner, "When are
you going to get religious?" The other fellow said, "I do not think 1 will
get it hceause if we both get religious who will weigh the coal?"
(Laughter.)

So, when I realized that, you missed a number of speakers that are
loose in America, and also the large number of loose speakers in America,
T want, yon to know that 1 consider it a great, honor to he here.

Roy said he did not know for what reason he is here. Well, T do not
know why I am here. You see, we after dinner orators, as we call our
selves—other people call us other things. We never know for sure why
we were invited and we are not; always sure of what we ought to say.

A friend of mine in New York the other night was invited to speak to
tltf poor unfortunate inmates of an insane hospital, and he did not
know what to say to them either. But. being an experienced speaker he
went, down to the file and drawer and found a speech he thought was
suitable and adaptable. Going to the auditorium, and being introduced
he said, "Men and women, why are we here?" (Laughter.) A little
fellow got. up and said, "We are here because we are not all there."
(Laughter.)

Tdo not. mean to refer to you, hut then it could he referring to me
because some philosopher said, "You do not have to be erazy to be a
public speaker, hut it helps." I do not suppose you have to he crazy
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to be a coal operator, but maybe it helps. I do not think you are crazy
because you have the Illinois Mining Institute, and 1 do not think you
are crazy because you are having this fifty-tilth annual meeting; and, that
is the reason I choose as my topic, "Little Do We Know."

It' you felt that you knew everything you ought to know, and could
not learn anything new about your great industry, then I do not think
you would have come here today and had the splendid meeting which
you have had in order to try to get something in your head that, is not
there, and try to get something out of your head that is there and that
should not he there. That is the reason we have conventions.

Fellows do not take their wives to conventions very often, and I often
wonder why. I was at an Atlantic City convention not so long ago, and
every man who came was expected to bring his wife; but, one man came
in from Denver, Colorado, unaccompanied. At the very opening session of
the convention the president called that man up on the carpet, "Why
didn't you bring your wife to this convention?" The fellow said, "Double
the expense, and half the pleasure." (Laughter.)

Also, you know when you are invited to a meeting like this, you think,
well, nobody tells you how long to talk, and my wife always admonishes
me when 1 leave home and says, "Do not talk too long!" For that reason
I bring my watch. .1 have all the equipment here for an after-dinner
speech. 1 have a beautiful audience; I had a fine introduction; I have a
glass of water; I have Harry's napkin, and a watch, and I have some
notes—Ihe watch is the most important item. All you have to do is
remember what time you started. I write it down, and if I did not do that
I would forget it.

1 have a friend in New York who has a very peculiar hobby—a young
woman who goes to the different churches, and notes the various forms of
worship, and then she catalogs all those to see just how much they differ.
That is her hobby. She happens to be a Protestant and she had a Catholic
lady fake her to the Catholic church so that she might observe the form
of worship. She told her friend, "If anything happens during the service
that I do not understand I will ask you what it means." She understood
everything until the reverend old father went up on the pulpit, took out
his watch. looked at. it. and then laid it down. She said, "What does that
mean?" The Catholic hidy said, "Not a damned thing."

I assure you my watch does. If I talk longer than anybody wants
to listen just, get up and walk out, it will not make me angry. T will not
get angry, this is your party not mine. I get excited sometimes and
ramble on.

I was talking down in Winston-Salem, North Carolina, several months
ago. I arrived there very early in the morning, and I was around the
hotel when a man came in and introduced himself and said, "Mr. Gheen,
I belong to the Lions Club of Winston-Salem. The speaker whom we had
engaged telegraphed that he could not he here; and, in that you are
here, I wonder if you would come over and talk to us?" Well, I thought
to myself, why not? Free meal, might as well go. I said, "Where do you
meet?" "Over in the other hotel," he said. So, T went over to the other
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hotel and there were no Lions there at twelve o'clock, the time that I was
supposed to address their club. I waited until twelve fifteen, no Lions;
I waited until twelve thirty, no Lions. I thought, well, the fellow said
the other hotel, and maybe there were three of them, so I thought I had
better find out where the third hotel was located.

Just then in came the Lions Club, all talking at once, and where they
went before the meeting, I do not know; they came in and sat down and
the president rapped for order and said, "We will start right on time
again, twenty minutes of one." lie told me noon, but times does not seem
to make any difference down there. T asked the chairman then how long
I should talk, and he said, "You can talk as long as you want, to, but
we leave here at ten minutes of three."

What time do you leave tonight ? I do not know, but maybe I will
find out. I know tonight, in the honored position that I hold, my business
is to talk, and your business is to listen. If yon run out of business I can
not help it; it is just up to you, entirely up to you.

I suppose in the life of every person in this room there is something
you can not do and do not know why. It might be in your personal life
or in your business life—something you can not do and do not know why.

I seldom go to a community in which 1 do not. make my own observa
tions of the people there. I have often said, "Why do you not do
so-and-so in your town'.'" They have said they could not do it. Why?
They do not know, but they can not do it. Why do they not find out *hy
they can not do certain things?

And, I say the same thing to you—if you have some business problem,
why do you not find out why you can not do it?

In Alabama you must have a license to sell insurance, and a colored
man engaged in the business did not know it. One day the law caught
up with him, and the judge said to him, "Sam. don't you know you can
not sell insurance without a license?" Sam said, "I couldn't sell it, but.
I never knew why before." So, maybe that may be (be answer to your
problem.

I know that we speakers have to watch ourselves very carefully when
we get a great group of. business men before us so that we do not preach ;
however, there are a lot of people who think that business men sbould
be preacbed to, but I am not going to preacb to you because T am not
a preacher.

When I was a very young man in Pennsylvania I had the gift of gab,
and dear old dad thought I should utilize it in some way; he thought it
was a God-given talent and that I should be a preacher. 1 wanted to be
an auctioneer. I said, "No, dad, I do not want to be paid for being good;
I am willing to be good for nothing."

I have been around these United States and Canada, and I am going
to brag a bit and tell you I spoke in North Platte, Nebraska the other
night, and that was the 889tli different city and town in the United
States in which I have spoken. I have spoken in practically every town
in Illinois, and next week I am going to speak in Charleston, Illinois. So,
you see, I get around a lot, and I have met a lot of wonderful people, and
I admire them.
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I have met a lot of wonderful Catholic priests; I have met a lot of
wonderful Jewish rabbis; 1 have met a lot of wonderful Protestant
preachers; and 1 know of the wonderful work they are all doing for the
church and religion. Now, knowing my own limitations, I know that
father was wrong. I would not have made a good preacher—I do not get
excited enough about it, I do not wave my hands up and down, and I
do not try to save people like I saw Billy Sunday do. Yes, he was always
trying to save people, but 1 do not bother with trying to save them.

I do not get excited, and I remember my old pastor down in Pennsyl
vania—I never saw that old man make but two gestures, he either pointed
upward or downward ; never in my life did I see that dear old gent point
to the North or to the South, West or East, just up and down. One day
when I was a lad about fourteen I belonged to the Boys Brigade, that
was before the Boy Scouts. 1 belonged to the Boys Brigade, me and that
grand old man who became one of America's greatest soldiers—General
Smedley Butler. We were boys together, and we had to go to church
every Sunday. 1 remember one Sunday morning when my dear old pastor
preached a very wonderful sermon. I say it was wonderful because until
this day 1 remember something he said, and that makes it wonderful. If
you remember anything that 1 say tonight, that will be wonderful. Had
he not stated that beautiful thought which 1 have carried with me all
these years I would still remember that day and that sermon because at
the very end my old pastor said, "When the roll is called up yonder, I
will be there!" Well, the people laughed, they laughed right in church;
they did not laugh loud or long, but they laughed- That sort of bothered
me, and in walking home from church with father I said, "Father,
wasn't it terrible for those folks to laugh in church this-morning?" He
said, "Yes, son, that was pretty bad, but you should have learned a lesson
from it." I said, "What lesson, father?" He said, "You are just a boy
going to school, meeting the boys and girls in the classroom, on the play-
field, and in the gymnasium; and, in your association with those boys
and girls, have they ever laughed at you?" I said, "Yes." and then
father said, "Why do they laugh at you?" I said "I do not know." He
said, "Son, I will tell you; they laugh at you every time you make a
mistake." That is what people laugh at! You do not laugh at people who
are right; you laugh at people who are wrong!

And, I can tell you, as coal operators, when you make mistakes some
body laughs at you; somebody who knows what was right laughed at
you. Maybe you do not care, but they laugh just the same. They do not
laugh right in your face because that is wrong; however, they go up the
street and say "Isn't it too bad that he doesn't know." And, that is the
reason we make mistakes, because we do not know. We do not know how

_to do a lot of things; we do not know how to prevent war, and we do not
know how to eliminate poverty—there are so many things that we do
not know.

Well, you know, father said, "Son, I do not care where you go or
what you do or how you live; if you do not do things right, people who
know what is right will laugh at you." Father said, "All humor is based
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on error." We laugh at people because they are wrong or because we
think they are wrong; sometimes they arc not.

Every great inventor has been laughed at by people like us. Perhaps
we do not have inventive.nlinds, and we do not understand what they are
trying to do. Westinghouse, that great inventor, laughed when it was
first suggested to him that men would fly in the air. As a boy I remember
having to learn a recitation, "Darius Green and the Flying Machine,"—
making fun of the idea that people would fly. Now, we know people do
fly. In fact, I hope to fly from St. Louis to New York tomorrow morning.
Yes, we know people do fly, and laugh at George Westinghouse, so you
and I have to be careful when we laugh at new ideas.

There is an old law in psychology which says, "When a man is not
understood, he is a genius." If there is any industry who wants to re
member that, it is you! Think it over, and take it home with you—"When
a man is not understood, he is a genius!"

Perhaps that statement applies to any person. I do not want to be
against anybody, but I do not understand everybody. Maybe that is my
fault; maybe I do not know enough. I do not know as much as 1 should
because 1 talk too much. When you are talking you are talking about
something that; you already know, and 1 am talking all the time.

So, I say, there are a lot of people in this world that I do not under
stand. I do not understand Henry Wallace. Do you? I am not going to
make fun of Henry Wallace because he has been Vice President of the
United States, but I do not understand him.

Henry Wallee, in one of his speeches said there will be no upper class
or lower class, there will be just a great middle class. Well. I am not going
to debate that with him—I know that could not he, and he does not know
that. If there was no upper class and no lower class, how eould there be
a middle class? What would they be in the middle of?

Henry Wallace is supposed to have written a book—"Sixty Million
Jobs for Sixty Million People," and he says it is an easy matter to get
jobs for sixty million people; maybe that is true, but they had one hell
of a time getting a job for Henry Wallace once—they had to fire Jesse
Jones!

Yet, I have a friend in New York who thinks that Henry Wallace is
a greater man and a greater scientist than Einstein. Well, I wish I had
not brought that up because I do not understand Einstein. But, I asked
my friend why he thought Henry Walaee was a greater man than
Einstein, and he said, "Only twelve people in this world understand
Einstein, and nobody understands Henry Wallace." Well, it was just a
matter of comparison.

I had an experience with Henry Wallace once, and some of you may
think this is not true, but it is. September, a year ago, I spoke to the
members of the Chamber of Commerce at Carmi, Illinois. I found I could
fly home from Evansville, Indiana the next morning. I took that plane
and when it stopped at Washington several people got off, and then
several people got on. I thought Henry Wallace was one of those people,
and he came in and occupied the seat alongside of me. I waited until the
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hostess came around and 1 asked the names and destinations of the new
comers. She told me thai it was Wallace and that lie was going to New
York. I knew it was Henry Wallace, and I had never talke'd to a Vice
President in my life. 1 talked to several men before they were President,
and 1 have talked to Mr. Hoover a couple of times since lie was President,
hut 1 have never talked to a Vice President.

Tthought this was my chance, and I had made up my mind to talk to
him, but just as soon as he gotseated he took out: some papers and started
reading them. 1 have got a good right eye, and I noticed it was a speech.
It was written in a hall* inch type, triple spaced, and you could stand two
or three feet away and read it. I wondered what that speech was about,
and I looked again and saw the word "Russia" two or three times—I
wondered what Henry was thinking about Russia—1 kept looking and he
kept moving, and I could not read it. He kepi reading it over about six
or seven times, ami I kept sitting there wanting to talk to him.

Finally he put. the speech in his pocket and pulled the chair back
to take a nap, and I thought to myself, if he goes to sleep I will read it.
Then, 1 realized that 1 was a gentleman, and I had no rigid to take it
from his pocket, but, if 1 had taken that speech from his pocket and had
not returned it, Henry Wallace would have still been the Secretary of
Commerce because, that is the speech he made that night, in New York
that cost him his job. You can not tell about these things—you never
know. I do not know whether I did the rigid tiling.

I might tell you about some of the other men that I know about, but
I am not here to discuss the political issues of the day. and 1 am not going
to talk to you about them.

I am going to tell you about the mistakes that other people make—not
the people in the coal business. 1 have a friend down at Rutgers Uni
versity, a learned professor whose hobby is humor, and he would say,
"Tell me wind you laugh at. and I will tell you your mental age." He
says that laughter is an indication of intelligence, and one who can
laugh at himself ranks the highest. You do not have a highly developed
sense of humor unless you can laugh at yourself.

Think of the number of mistakes you make each day, and which you
alone make—1 know somebody ought to lie laughing all the time. So, I
would go a little further and say that, not only is laughter an indication
of intelligence, but you have to know which is right in order to know
which is wrong. That, is the reason you come to conventions, to find out
what is rigid and what is wrong in your industry. If .something happens
that is wrong you can enjoy it. and laugh at it. If you did not know what
was right, you would not know what was wrong.

I spoke in Skowhegan, Maine one time, and told them a story to
illustrate a point—it was about a young American soldier who was
decorated on the battle field of France by a great French soldier, and as
was customary the French general kissed the young soldier on one cheek
and then on the other and said, "Young soldier of the United States, I .
want to make you a Field Marshal of France." The hoy said. "Could you
not make me Marshal Field?" Well, the hoys and girls to whom T spoke
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did not laugh, and because they sat there, not even smiling, I later asked
the principal of the school why? He said, "1 am afraid they have never
heard of Marshal Field." If I had mentioned William Filene of Boston
they would have laughed. I will bet the boys and girls of Springfield
have never heard of William Filene of Boston—you see, you have to
know.

We laugh at everything—short people laugh at tall people, tall people
laugh at short people, fat people laugh at thin people, and thin people
laugh at fat people. We laugh at long haired men and short haired
women. We laughat men if they do not have any hair, and what is funny
about that? Just because a man has lost his hair that is not funny—the
funny part of it is that he docs not know why he lost it.

We laugh at everything. We laugh at our English cousins, and we
have always laughed at them because we think their sense of humor is
somewhat warped—they do not laugh at American jokes as quickly as
we do.

It is just because they do not know much about America—they do
not know the history of our great traditions; they do not understand
our conventions; they do not understand our politicians—neither do we.
And they do not laugh right, away at our jokes because they do not
understand them. They have to work backward to find out what it is
about, and by that time somebody has told another one.

Last summer a friend of mine took an English lady to see a baseball
game. She did not understand the game. As a matter of fact it was the
first time she had ever been at a ball game. The New York Yankees and
the Browns were playing, and the Browns scored one run in the first
inning. It was put on the score board in the center field. The Yankees
came to bat and they scored one run, and it was put on the score board
in the center field; and then neither side scored a run for thirteen or
fourteen innings. They stayed on and the hour was getting late, and the
English lady said she had a dinner date and had to be excused. While
riding back to the hotel someone asked her how she enjoyed the game.
"Very much, indeed, but I had to leave before it was terminated." Then
she was asked, "What was the score when you left?" "Oh, it was up
in the millions somewhere."

You see, things happen because people simply do not know. You and
I make just as foolish mistakes, because we do not know.

I have talked to teachers' associations throughout the country, and
I have talked to them here in Sangamon County. I did not tell them that
story. I talked to the teachers' association up in Pennsylvania, Erie
County, and it was during the last war when most of the men teachers
were in the Sendee. They were a bunch of fine looking girls and I wanted
to make them happy so I told them some stories about golf. They did
not understand the stories and I might just as well have stayed at home
because they did not follow—they did not understand what was right and
what was wrong, and they just sat there and looked. I told them one of
my experiences with an overheated niblick, and all they did was look.
One girl wrote it down on u piece of paper—she was going to look it up,
she was interested.
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I told them the best golf story I ever heard was told to me by a
Presbyterian minister from Richmond, Virginia. This minister told me
that he likes to play in a foursome every week, in which also a Baptist
minister also plays. One day his game was slightly off, and he told his
caddy, "Henry, I guess on this next hole we had better pray." He took
his stand, got his grip, and came back with what he thought was a pretty
good shot, but the ball only went twenty yards. He said, "Henry, I guess
maybe our prayers did not do much good." Henry said, "In our church
we prays with our heads down." But, the girls did not understand it.

So, I left there that day and on my way home I picked up two lovely
school teachers, and one had no" principal and the other had no class.

I love the fellow who is seldom wrong because he knows and he does
not guess.

You and your business could do anything you wanted to if you knew
how to do it. That is the big idea. You see, it goes on and on, and we do
not understand.

The other day I heard the story about the traveling salesman—he had
to go out of town and was gone a week, and the day before he returned
home he wired his wife that he would be there on the following day. "When
he got home, walked into the living room, there sat his wife in the arms
of another man. He was as mad as a hornet, rushed into the kitchen and
got his shotgun, but when he returned the man had gone. He rushed out
of the door with the shotgun, in his hands, and down the street a little
waysbumped into his old father. His father wanted to know what all the
excitement was about, and the son told him. The old father then told him
or rather reminded him, that he had brought him up to know there were
two sides to every story. He told him then to go to his home while he
went and got his wife's side of the story. Presently the old father came
back and said, "Son, I told you every story had two sides. Your wife
did not get your telegram."

I do not think there has been a time in American history when we
have had to listen to so many guesses. 1 read in the paper and see that
so and so, and that so and so thinks this or that—they do not think at
all, they guess. Everybody is guessing these days. I go up in cultured
New England, and I thought they would not guess up there, but they
do. Up in New England there is a democratic institute called the Town
Meetings—every little town has a Town Hall where the citizens gather
and the municipal authorities render their accounts, and the citizens are
allowed to rise and ask cpiestions—sometimes very embarrassing
questions.

At one Town Meeting in New England the Chairman of the Board of
Health read his voluminous report in which he said the death rate in
that town was 11.7, and when he finished his speech a fellow citizen got
up and said, "We listened to your interesting and comprehensive report
in which you said the death rate was 11.7, but some of us back here
do not know what you mean by a death rate of 11.7—what does that
mean? The Chairman did not know, but he did not say so. No person
ever gets mad at you if you say, "I do not know." They are sorry, but
they are not mad. He said, "Come to my office tomorrow morning, and
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I will explain it to yon."' And, then, he had time to think about it. He
said that he did not exactly know what a death ride of 11.7 percent
meant—hut, what ho thought it meant was that 11 people had died and
7 were at the point of death. You know that he was guessing.

I was down in the great State of Kentucky, and they guess down
there. Why? Because it is a great racing State, and they have to guess.
You do not know who is going to win, you guess, anil that is the fun of it.

Well, down in Kentucky I met a couple of moonshiners, and, like the
Mining Institute, they were fifty-five years of age on the same day, and
they wanted to celebrate by riding on the railroad train. Somebody told
them to take a ride on the train because that was something they had
never done. They hiked ten miles across the country to catch the train.
When they got to the station somebody showed them how to buy their
tickets, and with their tickets in their hands they got on the train. They
held their tickets in their hands because they did not know what in the
hell to do with them. They were standing there on the train—they did
not sit down because they did not know they were allowed to sit down.
Soon they saw a big hurley fellow come through, with big brass buttons
on his uniform. They did not know who he was because they had never
met a conductor before in their lives. He took the tickets away from
them, and that made them mad—they had not even read them; they
had just bought them a minute ago. This fellow went to the end of the
car and yelled out something that nobody could possibly understand, and
people got up and left the train. They wondered what this man said that
made these people get up and leave. They did not want to leave the
train because they did not know where they were. Other people got on the
train then, and they wondered where they came from—(hey did not know
llud anybody lived on the other side of the mountain.

A hoy came through the train selling peanuts, popcorn, and soda pop.
They had never heard of soda pop, and after a while a passenger said.
•'Boy. give mea bottle of soda pop." When this passenger said "bottle"
they were interested, and they watched him take the top oft* of the
bottle and slowly drink the contents. Then, they decided they would
like to have a bottle, and they asked the hoy for one. They took it and
did what the other fellow did—they did not know. They decided to split
the first bottle to see how they would like it. The first man drank his
half of the bottle just as the train shot into a tunnel. The one man said,
"How is it, Lem?" "Don't fueh the damned stuff, I've been struck
blind!"

You see. you are laughing at him because he made a mistake—just
the same as people laugh at you and me because we make mistakes on
account of the things we do not know.

Everybody guesses, the government guesses, and the government does
not mind the citizens guessing. They send out their income tax blanks,
and nobody can fill those things without guessing. For years I have been
trying to figure out how to answer some of the questions in those forms,
and now, Tdo not care. There are only three questions necessary on any
income tax—How much did you make last year? How much have volt
got left? How come?
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Every year they seem to make it harder for us to fill those forms.
One of the best thoughts on statesmanship 1 have ever heard was
expressed by a man out in \{m\ Oaks, Iowa, and he said this country
needs a simplified form of government—I think he is right. And, I
started with the income tax. \ do not know how it is with you, but with
me, the first thing they do that makes me angry is—they say that you
have a choice of Form 10-10 or 1010-A. How in hell do T know which one
to use? Why do they not. make out a form a fellow can use without
getting all mixed up?

These income tax forms reminds me of a boy who was courting a girl,
and the girl's father stopped him one day and said. "'Son. are your
intentions honorable?" The hoy said, "Why, do I have a choice?"

To me, it is the same idea and they complicate the situation. They say,
"Guess how much you are going to make next year?" They do not
think, they guess.

Rut I have learned how to fool them, and if you do not tell anybody
I will tell you. I fooled them last year. T took all the blanks they sent
me and I answered every question they asked me, every question except
my name and address. I sent them down to Washington, D. C.—let
them guess who sent it!

You think I am giving you grand ideas, and that is what you need in
the coal business—grand ideas. Of course you need ideas, nothing would
have happened in the coal business unless somebody had an idea. You
do not have ideas unless you think nothing ever happened.

Forty years ago, the girls never thought of doing the things the
girls do today: and, the only reason they did not do it was because
they did not think. Forty years ago if the girls dressed like the girls do
today they would have heen called immoral. If the girls of today dressed
like the girls did forty years ago, they would he called crazy. Which
would you rather be, immoral or crazy?—So would T.

Read the papers—they arc arguing about whether or not Ave are
going to have a depression. T was talking to a banker the other day who
had just been down to Washington; and he told me a story how he
called on two big department heads down there—they told opposite
stories. One was sure that Ave Avere going to have a depression in 1948;
and, the other person told him there was not a chance of having a
depression in 1948—so, you see. they are only guessing; they do not
know.

T remember the last depression, and you probably do too. We had a
depression and avc had a recession—one was Democratic and the other
was Republican, that is all. No one seems lo know the difference betAveen
the two, except me. I figured it out. If you have to pull in your belt,
that is a recession ; but if you have no belt to pull in, that is a depression.

I was at one of the Senate hearings in Washington and sat beside
a distinguished gentleman, an economist. He told me that the depression
cost us 183 billion dollars during those seven years of the depression.
That is a lot of money. After a while T asked him what caused depi-es-
sions. He said that he did not know; that nobody kncAV—bankers did
not know, college presidents did not: know, and financiers did not know.
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Then, he told me that they asked the college boys to guess as to what
caused depressions.

At Northwestern University in Evanston, Illinois, they ask that
question every year in their examinations—what causes depressions?
Last year, in December, one hoy wrote on his paper, "God knows, I do
not—Merry Christmas!" And, when his paper came back the Professor
wrote on it, "God gets one hundred, you get zero—Happy New Year!"

All we know is that the depression cost us 133 billion dollars. Those
who have the opportunity to go out and buy a new automobile can drive
it around the block to another dealer, and can get five hundred more
than was paid for it—land of opportunity! Little do we know about
what is going on.

I was down in Charleston, South Carolina, the night that President
Roosevelt made his first fireside speech about national defense—that was
one of the most wonderful speeches President Roosevelt ever made. I sat
there thrilled when he finished. The radio was turned off and I arose
to go to my room; and just then, the southern gentleman sitting along
side of me, put his hand on me and said, "Just sounds like deflation to
me." I said, "Well, friend. I do not know what deflation is." He said,
"Deflation means instead of you not having the money you do not have
now, you will not have twice as much, and it only will he worth one-third
of what you do not have now." I did not understand that, and I do not
understand it now.

I met a fellow in New York the other night who had on a new suit of
clolhes. I admired the suit and he said, "This suit is remarkable." I said,
"What is remarkable about it?" He said, "The wool was grown in
Australia, the cloth was made in Scotland, the thread was made in New
England, the suit was tailored in Rochester, New York, and I bought it
in Mobile, Alabama. Now, how could so many people make a living out
of something that I have not even paid for?"

1 think the one thing that most business men in America know so
little about is economics. We do not understand economies. The politicians
try to be economists. Our world, something is wrong with it—we do
not seem to he getting along so well. We are doing all right here in
America, and the rest of the world is starving to death—they want us to
loan them billions of dollars. I hope they do not loan that money until
they fix up the towns in this country—T am getting to that age where
T want the comforts that we do not always get in these towns of ours.

However, when we do not understand something we try to figure it
out, and that is what we have got to do with this money situation.

One of the greatest economists said several years ago that only
eighteen men in the world understood money—think that over, only
eighteen men in the world who understood money. This economist was
not one of those men. and nobody in Illinois. Think of it! You think you
understand money! Do you?

Down in the little State of Delaware a traveling man went into a
hotel, registered, and took out of his pocket a wallet in which he had a
hundred dollar bill; he gave it to the hotel manager and said, "I am
going out. into the country where I will not need a hundred dollars; so,
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will you put it in the safe for me until I get back tonight." The manager
said, "Certainly," and wrote him out a receipt for it. The traveling man
went on his way, and the hotel manager took the hundred dollar bill
and put it in the safe.

It was Monday morning and a holiday, the banks were closed. There
was a lawyer in that small town who wanted to go away, and did not
have cash on hand to do so. lie called his grocer and said, "Bill, you
owe me a hundred dollars. I have never asked you for it, but I need it
and if you can get it for me I would appreciate it." The grocer said,
"Certainly, I can get it for you." The grocer went right down to the
hotel where he served them groceries—they had a running account, and
whenever lie needed money he went down to the hotel and got it. He
told the hotel manager that he needed the money to pay a bill. The hotel
manager told him that he would give him the hundred dollars, and
opened his cash box to count out the money. He did not have a hundred
dollars in the cash box; so lie put the money back and closed the cash
box, and then opened the safe, took out the hundred dollar bill, and gave
it to the grocer—that paid the first man. The grocer took the hundred
dollars, went up to the Lawyer's ofiiee and paid him. The lawyer, at the
time, was in a conference so the grocer yelled at him, "John, here is the
hundred dollars. I will put it here on the desk with this weight on it."
After a while, the lawyer came out and saw the hundred dollar bill
and said, "Well, he paid me, but I wish he had not brought me a hundred
dollar bill because 1 am going duck hunting, and what will I do with it?"
He had no place to put a hundred dollar bill for safe keeping. Suddenly
he thought of the hundred dollars lie owed his doctor, so he took the
hundred dollar hill over to him and paid him—that was three people
paid, the grocer, lawyer and doctor. The doctor went right over to the
dentist and paid him the hundred dollars that he owed him—that is four
people. The dentist never saw a hundred dollar bill before and he was
seared; so, he put on his hat went over to the funeral parlor and paid
the undertaker the hundred dollars that he owed him—that was the
fifth person paid. The undertaker's daughter was married a couple of
weeks before, and he had a huge reception for her at the hotel, and he
still owed a hundred dollars on the bill; he took the hundred dollar bill,
went over to the hotel and finished paying his bill—six people paid. The
hotel manager took the hundred dollars and put it back in the safe, and
everybody was paid.

Do you understand it? Do you want me to go over it? That is not all
of the story.

The traveling man came back to the hotel that night, presented his
receipt to the hotel manager; the hotel manager opened the safe, took
out the hundred dollar hill and gave it to the traveling man because it
belonged to him—did it or did it not ? He took it, looked at it and
laughed and asked the hotel manager if he had any trouble with it. The
manager told him that it had caused him no trouble. The traveling man
said, "Well, I was just wondering because I was playing a joke on you.
This hundred dollar bill is a counterfeit."
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Little do we know. Do not think I am standing here trying to make
you think Lknow everything, because 1 do not know very much.

In the summer time when nobody listens to me talk, and I do not
have a good winter, I have got to do something—I may be out in Illinois
for a job, who knows? I took a job once—selling pool tables. Did you
ever try to sell pool tables? Well, people must buy them. They have pool
halls everywhere, and many people have them in their homes, the pool
tables, and, so, people must buy them.

They gave me a prospect, a millionaire who wanted to buy a pool
table. They told me he was slightly eccentric.

"Do you want a pool table?"
lie said, "Yes."
"Do you want the regulation size?"
"Xo.'l want a pool table fifteen feet long, and two feet wide."
"You want a pool table fifteen feet long, and two feet wide? How

high do you want it?"
"1 do not want it. high; 1 want it right on the floor."
"You want a pool table fifteen feet long, two feet wide, and with no

legs? How about the pockets? Do you want three on each side?"
"I want one pocket, right in the center."
"You want a pool table fifteen feet long, two feet wide, no legs, and

a pocket—just one pocket, in the center of the table?"
"Yes, that is just what I want."
"How about the cue balls and pool balls? Do you want them in

different colors with little numbers on them?"
"No, I want thirteen balls, all pink, and no numbers."
"You want a pool table fifteen feet long, two feet wide, no legs, one

pocket in the center of the fable, thirteen balls, all (link, and no numbers
on them?"

"That is exactly what. I want."
"How aboul the slicks to shoot the balls with; shall I send you a

couple of dozen?"
"No, I do not want any sticks. We are going to use match sticks."
lie was only slightly eccentric. I said, "You are going to use match

sticks for these thirteen pink balls on a pool table fifteen feet long, two
feel wide, no legs, and with one pocket in the center?"

"That is wbal I am going to do."
Do you really want a pool table such as you just ordered?"
That is what I want, and nothing else."

So, I wrote up the order and sent it into the company. The table was
delivered to me on Wednesday, and the millionaire died the night before.
As you travel around, if you find anybody who can use a good pool table,
let me know.

You see. 1 am still an optimist; There is a lot wrong with this world
today, but. everything will work out o.k. in the end; the law of supply
and demand will lake care of that.

Well, T have been talking to you for an hour about the mistakes other
people make, and the moral of the whole thing is—let us not make mis
takes so the world will not laugh at us.
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Tins party is a lot different than some I have attended. The other
night I spoke at a dinner party at a night club, and everybody was
drunk. The toastmaster had a goblet in each hand—a two-fisted drinker.
When he got up to introduce the speaker he said, "I am glad to see so
many more people than are really here." One fellow did not like the
party and decided to go home. He went out the front door, and there was
a man standing there in a blue uniform with brass buttons and a lot
of gold braid. He walked up to him and said, "Get. me a cab." The
fellow told him that he was not a doorman; that he was a United States
Naval officer. '"Well" he said, "Call me a boat, 1 have got to get home."

You know, there are a lot. of business men who do not know what they
want to do, and knowing what you want, to do is the first law of success.
And you as an individual, must know exactly what you want to do. You
must then work hard enough to do it and make whatever sacrifices are
necessary in order to do it. Do not be stumped.

When 1 lived in Albany. New York, I knew a fellow who lived in
Troy, New York. One morning he heard a knock on his back door; he
got up. Went to the closet to get his bathrobe and by mistake got his
wife's kimono. He put it on and went downstairs ami opened the back
door. There was the ice man. and he threw his arms around him and
kissed him. He went back upstairs trying to figure out why tin; ice man
kissed him. And he figured the ice man's wife must have had a kimono
just, like the one he had on. The sorry part of this story is, to this day
the old fellow does not know that he was wrong.

I thank you. (Applause.)

Toastmaster Browning: Thank you .Mr. Gheen. You certainly have
told this evening how "Little Do We Know." I know that every man in
this room realizes that he has heard one hell of a good speech.

We want to thank each and every one of you for your kind attention.
We have a few more things here, and then we will adjourn.
We had an election today, and you elected as your President for the

coming year, Mr. Harry M. Moses. At this time, T take great pleasure in
turning this microphone and this meeting over to your new President,
Mr. Harry M. Moses. (Applause.)

President Moses: I will not take too much of your time, and I know
I can not compete with Mr. Gheen or Mr. Browning.

But. Gentlemen of the Illinois Mining Institute, it is a lot of fun to
come back home. It is a lot of fun to come back home as the Prodigal
Son, and have you killed the fatted ealf for me. You have given me one
of the finest honors that could be given to any person, and I appreciate
it more than I will ever be able to tell you. I will endeavor with all my
might to be completely worthy of the honor you have bestowed upon me.

I have long recognized the wonderful friendships I have here in
Illinois with you gentlemen, and T am proud of my association with you.
I am proud of my background in the State, and I talk about it and tell
everybody about it that I can.

I want to be a part of this Institute. I served in this Institute for
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many years as a member of your Board until I left the State. I helped
revise the organization back in 1929 when it was falling apart. And,
now, I am very happy to be the head of your Institute.

Perhaps the ambition to become your President was inspired by the
fact that myfather was, at one time, the President of the Illinois Mining
Institute, and that he might be proud if I should ever merit this honor.

I am looking forward to servingyou. I am glad to be back with you.
This meeting today has the largest crowd ever assembled at our

Mining Institute meetings. This reminds me of a story. Again, I say that
I will not try to compete with Mr. Gheen in telling it, but it is a true
story.

' In 1932, in West Virginia, we were opposed to the organization of
miremployees by the UnitedMine Workers of America—that was before
it got to be a crime to say that we opposed unionism. We were making
speeches every time wc had a chance. We told them they would be much
better off without the union, and that we would continue doing for them
what we had done in the past, and that we would get along much better
if we did not have the union.

We had a colored gentleman of some distinction in our community
down there. Jim had been a character there for a great many years. The
colored people there celebrated Emancipation Day there in the colored
school, and they invited me to make a speech at one of the celebrations.
I was delighted to do so. Jim took charge of the meeting and introduced
me. I talked for about fifteen or twenty minutes about the union, and
when I finished there was a burst of applause. Old Jim came strutting
up to me and then he said, "That reminds me of a story. When the
children of Israel were being driven out of Egypt; they rushed along the
hot sands, and right, on their tail was the Pharaoh ami his army. They
reached the bank of the Red Sea, and looked back and again the
Pharaoh's army was right, on their tail. Then they looked at the angry
water of the Red Sea and said, 'Oh, Lord, what are we going to do?'
What happened! What happened! The voice of an Angel comes back to
them. What did that Angel say? The Angel says, 'Stand back, you angry
sea, so I can lead these children to Moses.' "

I want to say in closing, thanks again, for my many years of fine
association with all of you. I want again to thank yon for the honor
you bestowed upon me today. Good luck and God bless all of you.
(Applause.)

I understand it is my official duty to tell you the meeting stands
adjourned.

(The meeting adjourned at nine-ten o'clock.)

Play ball with the Advertisers who play ball with us.
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Coal as a Fuel for the Gas Turbine

By John I. Yellott*

(Chicago Meeting,

Since the days of Newcomen and Watt,
when men first sought to turn the energy
of fuels to useful purposes, coal-generated
steam has supplied most of the power
needed for both stationary and raobile
applications. The low efficiency and large-
water requirements of the nineteenth
century steam-power plant caused many
engineers to turn their thoughts toward
more direct means of converting heat into
power. As far back as 1791, John Barber
secured an English patent on a combina
tion1 which he might well have called a
"gas turbine." He proposed to generate
producer gas from coal or charcoal, to
burn it under pressure in air obtained
from a reciprocating compressor, and to
drive a turbine wheel with the resultant

hot combustion products. With the op
timism characteristic of the inventor,
he hoped that the turbine would not
only operate his compressor but also
perform useful work. There is no record
that Barber ever built his machine, but
if he had done so he would have learned

that useful power can result from such a
combination only when both turbine and
compressor arc highly efficient and when
the temperature of the gas entering the
turbine is not far below iooo°F.

Hot-air prime movers continued to
attract attention, and both Stirling in
England and Ericsson in America2 built

Manuscript received at the office of the
Institute March 20. 1946. Issued as T.P. 2086
in Coal Technology. August 1946.

•Director of Research, Locomotive Develop
ment Committee, Bituminous Coal Research,
Inc., Baltimore, Maryland.

1 References are at the end of the paper.

February 1946)

reciprocating engines that operated with
some success upon coal-heated air. The
internal-combustion engine, burning liquid
fuels, supplanted the hot-air type, and,
for the first time, challenged the supremacy
of both the steam cycle and its familiar
fuel, coal.

Liquid Fuels Compete with Coal

As the increasing use of Ihe automobile
multiplied the demand for gasoline, the
supply of residual fuel increased rapidly,
and heavy oil declined in price to the
point where it became competitive with
coal. First in the marine field and later

in stationary plants in areas adjacent to
refineries, oil began to lie widely used.
Oil's greater convenience and higher
heating value per pound of weight or
per cubic foot of bunker space have
caused it to take over much of the marine

field.

The introduction of the highly efficient
diesel engine, capable of burning a fuel
that is cheaper than gasoline, again
threatened the position of coal, for the
operating costs of the diesel became
directly competitive with those of coal-
burning equipment. In isolated power
plants and smaller marine installations,
the diesel provided the medium by which
oil again successfully invaded fields form
erly dominated by coal.

The diesel engine, provided with an
electrical transmission, found an excellent
application in railroad service. The high
availability of diesel-electric locomotives,
resulting in part from freedom from water
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troubles and in part from the absence of
ash-disposal problems, offset their higher
first cost. Their high thermal efficiency
has made the use of light fuel oil* three to
four times as expensive as coal per million
British thermal units, so economical that
American railroads arc turning increasingly
toward the diesel in their purchases of new
motive power. Virtually no new steam
switchers are being built, and most of
the road locomotives now on order are to

be fueled with light oil rather than with
coal.

In summary, oil, refined to diesel grade
or in the form of a low-priced heavy
residue of the gasoline refinery, is in wide
and increasing use as a fuel in both internal
combustion and steam-powered prime
movers. In forecasting the trends that will
become apparent in the fuel situation
during the next few years, it is essential
to consider the relative importance of the
nation's fuel resources, and their place
in the over-all economy of the nation as a
whole.

Future Fuel Resources

An accurate audit of the reserves of

liquid and gaseous fuels in the United
States is a physical impossibility, for
new fields arc constantly being discovered.
A reasonable estimate,3 however, anti
cipates the exhaustion within 15 to 30
years of presently known supplies of
petroleum and natural gas. Oil shale and
tar sands undoubtedly will produce large
additional quantities of liquid fuels, but
at a cost considerably higher than that now
in force.

The United States, more than any other
nation, is tied to the automobile and to
liquid fuel. For reasons of national security
as well, vast quantities of gasoline are
a necessity for both military and com

• Diesel fuel in 1945 averaged 40 cents per
million Btu; coal at $3.00 per ton cost 12
cents per million Iltu.

mercial aviation, while the Navy needs
adequate supplies of diesel and fuel oil.
The technical availability of two syn
thetic processes for producing liquid
fuels from coal is well established, but
it is equally well known that the cost of
gasoline thus synthesized would be much
higher than for motor fuel derived from
petroleum or natural gas. Incidentally, if
all of the proven reserves of natural gas
were diverted to gasoline production,
they would yield, at the 1940 rate of con
sumption, only a 20-year supply of motor
fuel.3

It is of the utmost importance to realize
that these synthetic processes arc designed
to yield as much higher priced gasoline
or diesel fuel as possible, with the mini
mum attainable yield of heavy residues.*
This fact indicates that the availability
and hence the price of heavy oil will be very
different in the era of synthetic gasoline,
not far distant in the nation's life, than
they arc now. Long-range fuel planning
must take into account as well the fact

that the refining of crude oil will be in
creasingly directed within the next few
years to high-value motor fuels. The
importation of crude oil from foreign
sources also will tend to raise the cost of

refinery products. Most of the recent
developments in petroleum refining, in
cluding the Thcrmofor and the fluid
catalyst processes, yield higher percentages
of gasoline, and smaller residues of fuel
oil.

The coal reserves of the United States,
for all practical purposes, are inexhaustible.
High-grade bituminous coal is available
in known fields in quantities sufficient
to supply all of the nation's fuel needs
for almost 3000 years (Fig. 1). Vast quanti-

* The New York IIcrald-Tribune for January
17, 1946, stated that plans are being perfected
to build at a cost of $14,000,000 a plant that
will utilize 60.000,000 cu. ft. of natural gas
per day and produce 5900 bbl of high-octane
gasoline and 1100 bbl of diesel fuel and other
oils.
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ties of lignite are not even included in this
estimate. From the conservationist's point
of view, the use of coal evidently is desirable
to preserve the diminishing supplies of oil
and gas.

stands of Stagg Field on Dec. 2, 1942,
was perhaps the most significant scientific
achievement in history. By controlling
the rate of heat release, the destructive
power of atomic energy, so alarmingly

IC-'IC! BITWMINOV1 CO.1 IMlTITVTt

Graphic by Pick-S.N.Y.

I'm. 1.—United States fuel reserves.

If the 1940 rate of gasoline consump
tion in the United States is taken for

comparison, there is enough high-grade
coal available for the Fischer-Tropsch
process to yield 3750 years' supply of
motor fuel.3 In addition, there is an
equivalent amount of lower grade coal.
As a matter of fact, viewing the economics
of liquid-fuel production and transporta
tion, the vast deposits of lignite in Texas
alone can replace all the world's oil wells
for hundreds of years at the present rate
of consumption.

Prospects for Atomic Power

Atomic energy must be considered in
any forecast of fuel uses and economics,
because the heat that can be released by
nuclear fission makes all other sources of

energy minute by comparison. The first
successful controlled "chain reaction"*

performed at the University of Chicago
in a laboratory improvised under the

demonstrated at Hiroshinio and Nagasaki,
can be turned toward useful purposes.
The type of equipment might be not
greatly different5 from that used in the
closed-cycle gas turbine (Fig. 6).

The principal drawbacks to the use of
atomic energy for industrial purposes are
radioactivity and cost. The intense gamma
radiations that emerge from the "pile"4
require protective measures similar in
character but far more effective than

those used in industrial or medical X-ray
practice. The operation of the "pile"
must be accomplished by remote control,
since a thick shield must be interposed
between the pile and the operators. Main
tenance in the usual sense is impossible
because an unprotected worker cannot
approach the pile for many years after
it has started to operate.

These staggering difficulties were over
come . in the Oak Ridge and Hanford
plants, but the initial cost of the necessary
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equipment was extremely high. It is
interesting to note that vast quantities of
coal0 are required to supply the steam
and power used in the production of the
atomic bomb.

United States are 30 years old or more,
and most of them will have to be replaced
during the next decade. The necessity for
greatly improved coal-burning motive
power is facing most American railroads
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Fig. 2.—Utilization of mtuminous coal.

The economics of power generation for
most applications require that fixed charges
on the equipment he considered at least
as important as the fuel costs. For this
reason, atomic energy, even with greatly
reduced prices for the fissionable materials,
will not be widely competitive for many
years to come.

Coal and the Railroads

The particular importance of coal to
the railroads, and of the railroads to the
coal industry, is shown in Fig. 2. In
normal times, the railroads consume
more than 20 per cent of the coal mined
in the United States, and, conversely, the
hauling of coal is one of the most important
sources of railroad revenue. There can

be no doubt that the welfare of the rail

roads and of the nation as a whole is

closely associated with the continued use
of coal as the dominating railroad fuel.

At least half of the locomotives in the

today (Fig. 3). For many practical reasons,
not the least of which is the danger of
radioactivity, atomic power is not likely
to be important in the railroad field for
many years to come. Also, synthetic
liquid fuels, while they arc technically
available, will certainly cost considerably
more than the natural products that
are in use today. The economic importance
of developing a greatly improved method
of generating power from coal is most
apparent in the railroad field, but both
the marine and the stationary-power
fields will in time be faced with similar

problems.

The Gas Turbine

The combustion gas turbine, old in
conception hut relatively new in practical
application, has come into prominence
just at the time when a simple and reason
ably efficient prime mover for low-cost
fuels is required. With the development
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during the 1930's of cflicicnt compressors,
and the concurrent improvement in heat-
resistant alloys, the gas turbine has taken
its place with steam and the internal-
combustion engine as a practical source
of power. The gas turbine already has
demonstrated its ability to burn liquid
and gaseous fuels. In aircraft applications,
jet planes powered by gas turbines have
taken over completely the high-speed
field. Apparently most large aircraft of the
future will use gas-turbine power, applied
through a propeller or a jet, or a combina
tion of the two.

Two major types of combustion gas
turbines, the open cycle and the closed
cycle, have already been developed. The
simplest form is the open cycle, shown
in Fig. 4. Air at the prevailing atmospheric
condition is taken into a compressor,
where its pressure is raised by an appro
priate ratio, usually between four and six
to one. The resulting air, partially heated
by compression, can then go directly into
the combustor, but a very marked iucrease
in efficiency is accomplished by using a
heat exchanger, usually called a "re
generator," to transfer heat from the
turbine exhaust to the compressed air.
The fuel is burned directly in this pre
heated compressed air, raising its tem
perature to whatever value the designer
has selected. The hot combustion products
then pass through the turbine, where
enough work is done to operate the com
pressor and to drive the generator, which
is geared to the turbine shaft. The cycle
efficiency of the turbinc-compressor-re-
generator combination depends upon pres
sure ratio, turbine-inlet temperature, and
the effectiveness of the regenerator. An
excellent presentation of this relationship
was made by Smith and Soderberg,7 and
Fig. 5 is reproduced from their publication.
Using a maximum temperature of i35o°F.,
witli a regenerator effectiveness between
50 and 75 per cent, it is shown on Fig. 3
that an optimum thermal efficiency of

about 28 per cent is attained at a pressure
ratio of five to one.

A summary of the open cycle indicates
that it offers admirable simplicity, but

io.ici kih-mi CO., rattmn.iii'ii* ituioaD MIMI1II - •:'

Graphic by Pick-S.K.Y.

Fio. 3.—Locomotives in service in 1942.

it is subject to marked changes in per
formance with changes in the ambient
temperature and barometric pressure.
Also, the burning of the fuel in the working
fluid necessitates the use of ash-free fuel

or the provision of ash-removal means
in the hot gas stream between the com
bustor and the turbine. The net output
of the machine is restricted under present
design limitations to about 10,000 kw.,
because of the large amount .of com
pressor work that must be supplied by
the turbine in addition to the net power.
A 2400-hp. unit, for example, has a
6400-lip. turbine, hut 4000 hp. is used
by the compressor. The low absolute
pressure and high temperature of the air
mean that large volumes must be handled.
Simplicity, with probable moderate first
cost and low maintenance charges, light
ness, flexibility, and good thermal effi
ciency are the outstanding assets of the
open-cycle gas turbine.
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The closed-cycle gas turbine, shown in
Fig. 6 and described by Keller,8 uses a
heater, which may be fired by any kind of
fuel, to raise the temperature of a gas

Air
Infoke.

fuel is expensive, the closed-cycle system
will be useful. For locomotives, however,
the size of the necessary heat exchanger
is excessive, and the closed cycle seems

Exhaust

i /Regenerator

Fuel
Supply

Combustor For
direct burnino
oF Fuel

Generator or
other power
outlet

Compressor
Turbine

Fig. 4.—Open-cycle gas turbine.

coming from the regenerator at about
7000 to about i4oo°F., at which it enters
the turbine. Expanding through a pressure
ratio that may be as high as ten to one,
the gas is discharged from the turbine
at 7500 to 9SO°F. after having done enough
work to run the compressor and to deliver
as shaft work about 35 per cent of the
heating value of the fuel. A precoolcr
reduces the gas temperature to 7o°F., at
which it enters the compressor. The gas,
which may be air or any other suitable
substance such as helium or nitrogen, is
under a maximum pressure of 400 to
600 lb. per sq. in. and a minimum
pressure of 40 to 60 lb. per sq. in. abs.
Control can be accomplished by varying
the quantity, and hence the pressure level,
of the gas in the closed circuit.

Since the working gas is always relatively
dense, the compressor and turbines arc
relatively small, and maximum outputs
up to 50,000 kw. are anticipated. The
air heater must be large, however, and
water must be used to precool the working
gas after it leaves the turbine. Test results
show that thermal efficiencies above 30 per
cent can be obtained with relatively small
plants, and for locations where even solid

to be limited to marine or stationary
plants.

Analysis of the Open Cycle

The open cycle is so well adapted to
both locomotives and isolated, waterless
locations that a careful analysis of its
possibilities is justified. The thermo
dynamics of the cycle are simple and the
necessary calculations are readily made
with the assistance of the Kecnan and

Kayc10 tables, the Navy gas charts,"
or the Allis-Chalmers12 Mollier chart.

The operating conditions for a locomotive
gas turbine of 4000 rail horsepower
(5000 hp. at the turbine shaft) can be
taken from Fig. 5; at a full-load turbine-
inlet temperature of i35o°F., with 60 per
cent regenerator effectiveness, the optimum
pressure ratio is approximately five to
one. A shaft thermal efficiency approaching
29 per cent would be attained if pressure
losses were neglected. The turbine efficiency
probably will exceed 86 per cent, while
84 per cent is a conservative value for the
efficiency of a large axial-flow compressor.

The cycle shown in Fig. 7 utilizes the
assumptions given in the preceding para
graph and the condition prevailing at
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each point is given. Tables i and 2 give anticipated. If a 60 per cent regenerator
the detailed computations for the cycle is utilized, the top efficiency rises to
of Fig. 7. Without the regenerator, an 29.0 per cent, but pressure losses and
efficiency of 21.4 per cent would be imperfect combustion will reduce this

Regenerator-7
Exhaust

Generator

Combusior where
workinq qas is
heated indirectly by
burning fuel.

nlet For
cooling water

Fig. 6.—Closed-cycle gas turbine.

n Fuel and air
for combustion

Table 1.—Computations for Open-cycle to about 26 per cent. The quantities of
Gas Turbine without Regenerator' air and fuel needed for a shaft power of

1. Initial conditions: li - 7o°F.; Ti - sig.fR; 5000 lip. are given ill Table 3.
Pi - 14.7 lb. per sq. in. abs.; P,i - 2.676;

B.t.u. „ .. __cu. ft.
hi — 31.1 • -; Vi - I3.3S:lb. ' " '-•" lb.

2. After iscntropic compression to P* » 5.0. Pri •
5 X 2.676 - 13.38; Pi - 5 X 14.7 = 73-5 lb. per

sq. in abs.; hi - 105.3 [f "'• Tt - 836.5°R;
lb.

- 74-2ideal work 105.3 - 31-1
B.t.u.

lb.
3. With 84 per cent compressor efficiency. lAifi —

74.2/0.84 —88.2 —j2—-'; h'i (at compressor out

let) - 31.1 +88.2 - 119.3 ^j^h; Vt - 893.6°/?.
I'. - 434°F.; V, =4.5 E^-

4. After heating to (4 - I350°F.. Ti = 1809.60/?;
_ , , B.t.u. ,, cu. ft.P,t - 241.36; hi - 3S7.1 -j£—1;Vt - 9.1 -]£-•
q, — heat added in combustor = 357.1 - 119.3 =

237.8^-
5. After iscntropic expansion to Pi — 14.7 lb. per

sq. in. abs.; P.i - 48.27; Ti - 1190.7°/?; It •
en e « B.t.u.731.i°F.; hi - 193.6 -jg5-

6. With 86 per cent turbine efficiency, 461/1 =

0.86 X163.5 - 140.6 •• j*'U'; T'l - 1280.2°/?,
I'l - 820.6°F.;l"i - 323-CU'ft'

Air rate 2S45

52-4

lb.

7. Net energy available •- 140.6 — 88.2

lb.

B.t.u

lb.
52.4-

48.7:
'hn-hr.

8. Cycle efficiency - 2545/(48.7 X 237.8) - 0.221.
With 97 per cent combustion efficiency, En =
0.97 X o.22r « 2r.4 percent.

Pr — "relative pressure" (See references 10 and it).
h — enthalpy. B.t.u. per lb.
V «• specific volume, cu. ft. per lb.

• Dry air data from Gas Turbine Gas Charts."

Table 2.—Efficiency of Open Cycle with
60 Per CentRegenerator Effectiveness

1. Maximum possible temperature rise —Ft — Ft —
820.6 - 434.0 - 386.6°F.

2. Actual temperature rise — 0.60 X 3S6.60 =
23i.9°F. ,

3. Temperature of air leaving regenerator — It —

665.9°!'.; T, - n2s.5°R; hi = m.iSf^'; !'«]-
S-68

cu. ft.

lb.

lb.

4. Heat added in combustor. 71 — 357.1 — 177.1 "
B.t.u.

,8o°-ibr-
5. Cycle efficiency - 2545/(48.7 X 180) - 29.0 per

cent.

With 97 per cent combustor efficiency, Et •» 28.1
!icr cent,
'rcssure losses in the regenerator, combustor. and

fly.ash separator will reduce this to about 26 per
cent.

The variation of intake-air temperature
with altitude and with seasonal changes
will cause marked variations in the per
formance of the unit, the outstanding
beneficial effect being the 50 per cent
increase in shaft power that occurs when
the temperature falls to zero.

The applicability of the gas turbine to
locomotive service is demonstrated by the
success of the Brown-Bovcri unit, which
was built for the Swiss Federal Railways.
This unit has been adequately described
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in the technical press,13 and its efficiency Economics or the Coal-burning
of 14 per cent at the rails, with a maximum Turbo-motive
temperature of only iO4O0F., demon- The economics of the open-cycle gas
stratcd that, in 1939, the open cycle turbine for locomotive service may be

Entropy ^ »25

350
®t-l350*F

h- 357.1 B^I

300

Heoladded .—\/ _
in

Combuator

Actual Ah
•140.6^

250 -

u
>-
a.

£ zoo
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. Heal recovered
inReqeneralor

,. 1-4S4V

<?'/ ®h" "**Tt?100 -Y I \jCompressor /?>\
. J 1 Outlet—»-•*=-"

50 .
Fly A»h i*porolor

-CD ©

Fig. 7.—M01.1.IE11 diagram for OPEN-CYCLE gas turbine.
B.T.U. Pun Pound

^2.4
Turbine work 140.6 Cycle efficiency...

Compressor work —88.2 (Neglecting losses)

Net power 52.4

t • 820*F
h«Zl*A^

«3.6f^

180.0
X 100 = 29.0%

could attain an efficiency far higher than investigated with the aid of operating
the best steam locomotive. data from a large eastern railroad. For
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the first eleven months of 1945, the diesel
passenger locomotives of this road covered
3-363,132 miles, with the consumption of
10,317,262 gal. of diesel oil, costing 6.38
cents per gallon. Thus the average mile
required 3.07 gal. and the necessary oil
cost about 19.6 cents. The lubricating oil
required per locomotive mile was 0.0586
gal., at 45.6 cents per gallon, so this cost
of 2.67 cents per mile must be added to

Table 3.—Air and Fuel Requirements
Quantities required for 5000 shaft horseiiower
or 4000 rail horsepower, assuming 20 per cent
of the shaft power for electrical transmission
losses, auxiliary power, brake air compressors,
and other purposes.

1. Air required per hour =» 5000 X 4S.7

lb.
243'5005ir

?. Compressor displacement

. cu. ft.
13.35-

243.500

60

54,300 cu. ft. per min.

lb.

hp-br.

lb.

3. Required heat release — 243.500 X 180.0 —'.A—'- ••

43.8 X.O.^.
4. Necessary fuel input — —'- — 45.2 X

io* —£-' ' (97 per cent combustor efficiency).
hr.

5. Weight of coal per hr.

(13.000 B.t.u. per lb.).
6. Correction for lowered efficiency due to pressure

losses, etc.
Probable full load fuel consumption = 3480 X
29 % lb.
^ = 3900hr

7. Specific fuel consumption at full load —^-— —
4000

„ lb. coal
0.0S —=n—r— •

rail hp-hr.

the fuel cost, to give a total of 22.27 cents
per locomotive mile. If 260,000 miles arc
taken5 as a reasonable year's work, the
fuel bill would be $51,000 and the lubricat
ing oil would add $6,950, making a total
cost of $57,950.

The fuel used by the diesel cost about
42 cents per million B.t.u., and the average
mile required 462,000 B.t.u. The electrical
transmission efficiency may be taken as
82 per cent, while the average efficiency
of the diesel engine can be taken as 30 per
cent. If a gas turbine were to replace the
diesel, and an average shaft thermal

45-2 X 10*
13.000

lb.

hr.
348o

elficiency of 20 per cent could be attained,
the average mile would require

30
462,000 X — = 692,000 B.t.u.

Coal with a heating value of 13,000 B.t.u.
per pound, or 26,000,000 B.t.u. per ton,
would cost about $3 per ton, or n.5 cents
per million B.t.u. The average mile would
cost 7.96 cents, and the year's fuel bill
for 260,000 miles would be $20,700, instead
of $51,000. The lubricating bill for the
gas turbine would not exceed S300, since
the oil is not consumed.

If the gas-turbine locomotive costs no
more than the diesel, the saving in fuel
costs should be directly reflected in annual
operating economy. The third man on the
diesel will not be required aboard the
coal-burning turbo-motive, and the main
tenance cost of the turbine-compressor-
combustor is not likely to exceed thai
of the diesel. The same electrical main

tenance can be expected for both, although
the turbo-motive can look forward to

mechanical transmission with higher effi
ciency, lower first cost, and less upkeep.

Locomotive Development Committee's

Research Program

The economic desirability of putting
the coal-burning gas turbine on the rails
is evident. The Locomotive Development
Committee* is sponsoring a comprehensive

• R. B. White. President, Baltimore & Ohio
R.R.

C. E. Newton. President, Chesapeake &
Ohio Rwy.

J. B. Hill, President, Louisville & Nash
ville R.R.

G. Metzman, President. New York Cen
tral System.

W. J. Jenks. President. Norfolk & Western
Rwy._

W. S. Franklin, Vice President. Pennsyl
vania R.R.

G. M. Humphrey, President, M. A.
Hanna Co.

J. D. Francis. President. Island Creek
Coal Co.

Grant StaufTer. President. Sinclair Coal Co.
Howard N. Eavenson. President. Bi

tuminous Coal Research. Inc.
Harold J. Rose, Vice President and

Director of Research. Bituminous Coal Re
search. Inc.
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program of research and development
directed toward solving the three major
problems that must be faced in applying a
solid fuel to the combustion turbine:

i. Preparation of the fuel.
2. Combustion within the space limita

tions imposed by the locomotive.
3. Removal of the fly-ash to the extent

necessary to give adequate life to the
turbine blades.

The turbine itself is quite impartial
as to the source of the hot air on which it
operates, provided only that it contain
no harmful solid matter. The compressor

is equally adaptable, and the regenerator,
like the turbine, needs only to he supplied
with reasonably clean air.

In analyzing the three major problems,
the operating conditions of the open cycle
must be considered. The preparation of
the fuel must accomplish the following:

1. Transportation from the coal hunker
to the combustor.

2. Crushing and drying the coal to
permit reliable feeding.

3. Pressurizing of the crushed, driedcoal.
4. Feeding at a controlled rate to the

pulverizer.
5. Pulverizing to the smallest practical

particle size.
6. Transporting to the combustor.
Fig. 8 shows the general arrangement

of the proposed coal-handling system.
The quantity of coal that must he

carried depends primarily upon the range
the locomotive must have. For full load,

the probable performance is approximately
that shown in Table 3. Assuming that
the locomotive must run without stopping
for 10 hr., 39,000 lb. of coal, or 19.5 tons,
would he needed. Since coal weighs about
50 lb. per cubic foot, the bunker must
contain at least 780 cu. ft. If a divided
bunker, like that shown in Fig. 9, is used,
with a useful cross section of about 75 sq.
ft., a length of 12 ft. will be adequate.
The passageway through the bunker will
permit the train crew to pass freely from

end to end of the locomotive, and it will
also make possible the use of all of the
coal by giving steep sides to the hopper.

The coal will be conveyed from the
hunker by a special type of screw feeder
that takes coal from a number of points
along the length of the bunker. This is
made possible by a number of spaced,
fixed horizontal steel plates with openings
through which the coal is delivered to the
screw by reciprocating feeders. In this
manner the bunker level is lowered uni
formly, and virtually all of the coal can
be used, since the only "dead" spots are
the small areas included within the angle

of repose above the fixed plates.
Drying of the coal will he started in

the feeder, through the introduction of
waste hot air into the trough along which
the coal is being moved by the screw feeder.
Control of the rate of coal flow is accom
plished simply and reliably by varying
the speed of the driving device, which
may well be a small air-operated turbine.

Tramp iron is rejected by the screw
feeder through a cleanout plate. There
will be no advantage in using specially-
sized coal for the gas turbine, although the
preliminary removal of excess ash and
scrap iron will be helpful. The smaller
and cheaper sizes of coal actually will
be more desirable than the more expensive
sized coal.

Crushing is a necessary first step in the
coal-preparation system. The size to which
the coal is crushed will depend upon
the subsequent steps in the process. The
"coal atomizer" that is being used by the
Locomotive Development Committee re
quires that the coal be reduced to minus
10-mesh, a size that is readily attained by
the use of a simple hammer mill.

Drying of the coal is necessary in order
to ensure proper feeding in the later stages
of the preparation process. Attempts will
be made to utilize waste hot air as a drying
medium in the crusher, and to employ
the same hot air as a conveying medium
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to transport the crushed, dried coal up to
the top of the pressure tank from which
it is fed to the coal atomizer. An internal

cyclone will separate the. coal from the
air, which will be vented to the atmosphere.

| Cover
J Open Closed

10'

sandblasting art. By the use of rubber-
seated, air-operated cone valves, an inter
mediate chamber, between the upper and
lower sections of the pulverizer-feed tank,
is vented at intervals to the atmosphere

AcA/WVWW

12'

End View 5ide View

Fig. 9.—The divided coal bunker.
Suggested Coal-handling System

Screw conveyors 1 and 2 feed coal from bunker to crushers 3 and 4. Screened coal
pneumatic conveyor pickups 3 and 6. Air conveys crushed coal to tanks.

Pneumatic conveyor could be replaced by inclined or vertical screws to lift coal to
tank inlet.

The use of an air conveying system
means that the coal hunker can be in any
convenient place on the locomotive or on a
tender. The conveying air will be under
virtually atmospheric pressure, and flexible
connections, or relatively thin pipe, can
be used. A draw-through system, with a
high-speed suction fan at the cyclone
outlet, will prevent the leakage of coal
into the cab, and will minimize abrasion
of the fan blades.

Whatever may he the means of pulveriza
tion, the coal must at some stage in the
process be put under pressure. The least
complicated method of pressurizing the
crushed coal is a lock-hopper system,
such as one used for many years by the

goes into

pressure-

and filled from the upper section; then,
by closing the upper cone valve and apply
ing full pressure, the coal is discharged by
gravity into the lower section and the
cycle is repeated. This system will require
a minimum of energy, since gravity does
most of the work, and its successful applica
tion in the abrasive blasting industry,
where large quantities of sand are handled,
indicates that such an arrangement is
applicable to other granular materials.

An investigation is currently under
way to determine the limitations of feeding
coal against pressure with a screw feeder.
By inclining the worm upward, it can
be made to run full, and the elimination
of a few flights at the discharge end of the
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screw causes the formation of a plug,
continuously replaced, which acts effec
tively as a seal. Compressed air, of course,
will permeate through such a porous seal,
but if the coal is caused to move upward
at about the same speed as the air tends
to move downward, there is no serious
leakage. At the Institute of Gas Tech
nology, it has been found possible in this
manner to force 28 lb. of coal per minute
up a 20-ft pipe against a pressure of
65 lb. per sq. in. gauge, with a power con
sumption of about one horsepower. Be
cause of its lowered weight and improved
controllability, this method of pressurizing
will be given careful study to see how it is
affected by coal wetness, screw size and
speed, and other factors.

The feeding of the crushed coal from
the pressure tank to the pulverizer must
be accomplished by another screw feeder.
Within limitations, control of feed rate,
and hence of turbine power, can be accom
plished by varying the rotative speed of
the screw. At very low speeds, however,
the screw tends to feed in slugs. Two
improvements have been incorporated
into the coal-handling system to obviate
this difficulty. It has been found that the
addition of a rotating screen of proper
proportions tends to smooth out the
uneven feed of the worm, and to give a
uniform rate of coal flow. Also, a re
circulating system has been devised which
permits any proportion of.the coal to be
returned to the pressure tank, thus giving
a smooth variation from zero to maximum

coal flow. This control method is currently
under test at Johns Hopkins University.

Many attempts have been made to burn
pulverized coal in conventional loco
motives. The success of these attempts
may he summarized by pointing out that
no such locomotive is now in operation.
Both in Europe and in the United States,
systems have been tried in which the coal
was pulverized in preparation stations
and then carried in special dust-tight

tenders. The disadvantages of this method
are obvious, and in the current work the
pulverization will be done on the loco
motive. A mechanical pulverizer to handle
one to two tons per hour, under pressure,
does not yet exist, but an air-operated
"coal atomizer" has been developed,
which appears to be well suited to gas-
turbine work.

The "coal atomizer," shown in Fig. 10,
operates on the continuous explosion
principle. The crushed coal in the pul
verizer tank is subjected to an air pressure
of 120 to 150 lb. per sq. in. gauge, and the
pores of the coal particles become filled
with the compressed air. By causing the
coal to pass through a nozzle where the
pressure falls instantaneously to 60 lb.
per sq. in. gauge, the particles are shattered
by the sudden release of the entrapped air.
If the feed particles are smaller than one
third of the throat diameter of the nozzle,

clogging will not occur. About one pound
of air per pound of coal is necessary for
pulverization to such a fineness that 60 per
cent of the product will pass a 200-mesh
screen. By adding a simple attrition
device, called a "cyclonizer," the fineness
can be increased until 80 per cent passes a
325-mesh screen.

The air for the "coal atomizer" is

provided by an auxiliary compressor,
which draws its intake from the main

compressor through a small intcrcooler
and delivers the required amount of
atomizing air at a pressure 60 to So lb. per
sq. in. above that of the combustor.
Transportation to the combustor is accom
plished almost instantly by allowing the
atomizing air to carry the pulverized coal
to the combustor.

The actual ignition and burning of the
coal is the subject of intensive research
at the present time. The problems involved
can be discussed best with the aid of a

specific example: To give 5000 shaft
horsepower, 3900 lb. of coal of 13,000 B.t.u.
must be fired, and 97 per cent of this
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amount must be burned (Table 3). Solid
and liquid fuels all require about 765 lb.
of air for theoretical combustion to

per hour. The compressor oi the unit,
however, will supply 243,500 lb. of air
per hour to the combustor, representing

Air or steam ah a Velocity
of 50 to 100 Feel-persecond

Coal,crushed to
8 mesh maximum
sizej is Fed From o
pressurized tank,
by a screw Feeder

Coal is pulverized fo 50%
through a 200-mesh screen
by the instantaneous drop
in pressure

70 to 100
psi gape

h '-J5 psi gage

High velocity at nozzle exit is reconverted info
heol by HirolHirx).Coal isdried toless fhon 1% moisture

Fineness
Of

Mverizotion

O 50
Pressure drop-

100

Fineness
of

ftjlverizotion

as

Ib.oir/lb.cool
c

Fig. io.—Principle or operation or the coal atomizer.

liberate 1,000,000 U.t.u. Hence, the the- about 700 per cent of the theoretical air
oretical air requirement for the fuel in requirements.
question would be 765 X 45.2 = 34,600 lb. A two-stage combustion process evi-
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dently is needed, because the use of such
a large amount of excess air would reduce
the temperature in the combustion /.one
so drastically that burning would be very
slow and incomplete. All liquid-fuel gas-
turbine combustors use some form of

inner chamber where the fuel is burned

with a slight amount of excess air, while
the remainder of the air circulates around

the combustor, keeping it cool and mixing
with the products of the primary com
bustion to reduce their temperature to the
desired value.

The attainable heat release in pres
surized combustion is still a matter of

conjecture, although the very high partial
pressure of the oxygen in the atmosphere
of 75 lb. per sq: in. abs. will certainly be
conducive to rates far higher than those
reached in stationary plants. The presence
of 600 per cent excess air means that the
droplets of molten fly-ash will be instantly
chilled, and no slag will be found.

The general philosophy of the current
investigations is based upon the acknowl
edged necessity of producing a maximum
of relative motion between the burning

coal particle and the surrounding air.
Investigations by the Fuel Research
Board in England have revealed that
heat releases in excess of 500,000 B.t.U.
per hour per cubic foot of combustion
space can be obtained in the "Vortex"
combustor shown in Fig. n. The prin
ciple of this design is the maintenance of a
rotating ring of pulverized coal, through
which the air passes on its way from the
tangential inlets to the central outlet.
The coal particles tend by centrifugal
force to fly outward, while the inward
drag of the air resists the centrifugal
force and ultimately, when they are

burned down to a sufficiently small size,
carries the burned-out particles through
the central outlet.

While investigation of several different
types of combustors is under way, funda

mental studies of the burning of pulverized
coal under pressure arc being conducted
at Battelle Memorial Institute on behalf

of the Locomotive Development Com
mittee. Systematic tests of this equipment
arc just beginning, but indications have
already been obtained that the application
of pressure shortens the pulverized-coal
flame very materially.

It is expected that combustion rates
for very finely pulverized coal may
approach those of the oil now being burned
in jet-propelled aircraft. The practice
of using a number of small "tin-can"
combustors is not likely to be followed,
however, because of the probable greater
difficulty of igniting coal.

The third major problem that must be
overcome in applying a solid fuel to the
open-cycle gas turbine is the removal of
the fly-ash, or at least the portion of it
that is likely to damage the turbine
buckets. Fly-ash from ordinary pulverized-
coal combustion is in the form of very
small spheres, as Fig. 12 indicates. This
micrograph, taken at a magnification of
2600 times with the electronmicroscope

at the Illinois Institute of Technology,
shows that most of the particles are nearly
perfect spheres, with diameters in the
vicinity of 10 microns. Examination of
other samples of the same coal revealed
an occasional particle as large as 40
microns, but Fig. 12 is representative.
Abrasion tests made at Battelle Institute

on behalf of the Allis-Chalmers Co.,
and graciously made available by that
company to the Locomotive Development
Committee, indicate that particles smaller
than 5 microns are relatively harmless to
turbine-blade material, and the rate of
abrasion for such small particles appears
to decrease rapidly with temperature.
This latter important fact is probably
related to the twofold increase in viscosity

that occurs as the temperature of air is
raised from 700 to iooo°F. The problem
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Fig. 12.—Electronmicrograph of fly-ash from pulverized coal. X 2600.

"'*.&&* ;
r * #~ # ^ f • *-5—• *
FlC. 13.—ELECTRONMICROGRAPn OF FLY-ASH REMAINING AFTER SEPARATION IN A TWO-INCH

AEROTEC SEPARATOR AT 70°F. X 260O.
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of burning pulverized coal in the gas
turbine, therefore, appeals to be the
removal of all ash particles larger than
5 microns, and the elimination as well
of any smaller particles that can be
caught.

In studying the art of dust collection,
it became apparent that the ordinary-
type of filter was impractical, and elec
trical precipitation was not feasible because
of the high temperature and the necessary
high velocity. Inertia-type separators ap
peared to offer some hope, and the In
stitute of Gas Technology was authorized
to investigate the use of very small
cyclone separators. The attention of
the Committee was directed to a type
developed by the Acrotec Company for
use as an intake-air filter on airplanes
and tanks for desert service. At 7o°F.,
this 2-in. cyclone had demonstrated its
ability to remove virtually all particles
larger than 10 microns, and to eliminate
about So per cent in the 5-micron size
range. Tests at atmospheric pressure and
room temperature on the fly-ash shown
in Fig. 12 confirmed this performance,
since at least 95 per cent of the dust was
removed, with a pressure drop of about
4 in. of water and a free air flow of around
50 cu. ft. per min. Fig. 13 shows an elcc-
tronmicrograph of the fly-ash that passes
through this type of separator. No particle
in the sample larger than 5 microns has
escaped, and most of the remaining dust
is in the 1 to 4-micron range. The theory
of cyclone separation indicates that the
size of the minimum removable particle
varies as the square root of the viscosity
of the gas, and so tests were run on the
small cyclone at 1ioo°F. These tests
indicate that the collection efficiency was
still at least 85 per cent, and that no
particle larger than 5 microns could
escape.

Repeated tests on this type of equip
ment at atmospheric temperature have
indicated that a battery of tubes behaves

in the same manner as an individual tube.
Plans are now going forward for testing a
60-tube installation with fly-ash at noo°F.,
using the atmospheric-pressure combustor
now installed at Johns Hopkins University.
Preliminary calculations indicate that
the space requirement for the necessary
number of tubes is not excessive, and a
particular advantage of the small tube
is its low headroom. It is to be expected
that the amount of fly-ash collected per
hour will be from 8 to 15 lb. per hour per
million B.t.u. of heat input. Thus, a
5000-hp. installation would produce from
360 to 720 lb. of fly-ash per hour. Methods
of disposing of this quantity of ash have
not yet been perfected, but tests will
shortly be conducted at Purdue Uni
versity to determine whether fly-ash is
a suitable medium for sanding rails.

Among the unsolved problems at this
stage of the research program is the
matter of control. It is believed that the

recirculating type of control previously
mentioned will give the necessary accuracy
that is difficult to attain with a screw

feeder alone. The simplest method of
governing a gas turbine is by constant-
speed, variable-temperature operation. This
method has the drawback of decreased

efficiency at partial loacjs, and a com
bination of variable speed down to about
60 per cent of full load speed and variable
temperature below that speed seems to
be an acceptable compromise.

In summary, the necessity for the
continued use of coal as the primary fuel
for American railroads has been demon

strated. It appears that the gas turbine
has a better possibility of guaranteeing
this continuation than any other type of
prime mover. The researcli program of the
Locomotive Development Committee is
intended to provide the necessary funda
mental information from which the manu

facturers can proceed to design and
construct the required equipment.
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(Presented al Annual Indiana Caal Conference, September 26, 1947, Reprinted Through Courtesy of
Indiana Coal Preparation & Utilization Society.)

MODERN TRENDS IN DEEP

BITUMINOUS COAL STRIPPING

By R. M. DICKEY
Bucyrus-Erie Co., Milwaukee. Wisconsin

General

It might be well at the outset to dispel possible thoughts that deep
stripping involves anything mysterious or any problems fundamentally
different from those encountered in shallow stripping. The same general
Obstacles are met in trying to remove 25' of overburden as are present
in removing 90', but obviously the emphasis may be mueh different.
Difficulties of insignificant importance in the shallower overburden
operations may bulk mueh more ominously in deeper ones.

If the basic nature of the problems does not differ in going from
shallow to dee]) overburden, it follows that deep overburden operations
are susceptible of the same common-sense analysis as those in shallow
stripping. Basic to such analysis is the banishing of the thought almost
universally present among coal strippers that somewhere, somehow, some
one will produce an ideal stripping machine for deep overburden. The
consensus seems to be that this machine will be of the continuous flow
type, will excavate any overburden it may encounter with little or no
bank preparation, will not interfere with other operations in the pit, will
transport the spoil any required distance within reasonable limits, will
deposit the spoil in a permanently stable condition, will perhaps level
the irregular crests of the spoil piles, will operate cheaply, and will
require only moderate capital expenditure.' Such a machine does not
exist, and if is improbable that it will be developed in the foreseeable
future. Deep overburden will no doubt continue to be removed for many
years by stripping machines of the same general types now being used.

Feeling reasonably convinced that we are familiar with the nature
of the available tools, it is possible to evaluate their application either
singly or in any combination which would best adapt them to the
particular deep stripping operation under consideration.

Pit Conditions in Deep Stripping

It is a matter of observation that overburden dumped freely on spoil
piles consistently assumes an angle of repose of about D/i on 1. This is
generally true regardless of the nature, of the material and its degree
of comminution. An exception, of course, is water-saturated sand or clay,
which may behave as a liquid when freely dumped. The length of time
during which the spoil will remain stable at this angle of repose is

Mentioning this publication when writing .Advertisers puts friendship into business.
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extremely variable; it will depend on moisture content, mechanical
coherence of the material, stability of the base upou which deposited,
height of the spoil piles, the physical nature of the spoil constituents,
frost pry, and certain other factors not well understood.

Iligliwalls will range for different materials and under different
conditions from a condition of long-time stability with a steep face to
short-time stability even witli a gently-sloping face. Air slaking, frost
action, chemical and physical hydration, mechanical expansion through
relief ofpressure, mechanical weakening by removal of material through
ground water flowage, erosion by surface run-off, sloughing along in
cipient slippage surfaces aided by removal of toe support, and other
causes may lead to unexpected collapse of the high wall with highly un
desirable effects on the pit operation.

Generally a broad relationship exists between highwall and spoil pile
stability: material in stable highwalls usually produces stable spoil piles;
unstable highwall materials usually lead to unstable spoil piles. The
exception would be that the substances of stable highwalls may at times
become unstable in the spoil piles, never that unstable highwall materials
form stable spoil piles. Of course, if the foundation for the spoil pile,
which often is thick greasy fireclay, is unable to support the load, the
spoil will lack stability despite the nature of its individual constituents
and otherwise favorable internal and external factors.

Briefly, in deep stripping, both highwall and spoil may be stable for
all practical purposes; the highwall may he stable and the spoil unstable;
or, both highwall and spoil may be unstable. These considerations arc
basic to selection of the most suitable stripping equipment in order to
arrive at the lowest cost per ton of coal through the tipple. An unstable
highwall must be worked so as to give it maximum stability; unstable
spoils developed from free dumping must be reworked to impart
maximum stability.

In deep stripping the haulage herm exerts a much greater effect on
overall costs than in shallow stripping. Wherever a herm is used, from
the excavating standpoint it means extra distance over which spoil must
he transported on each cycle of the excavator. In shallow overburden this
may not be extremely significant because the excavator usually has
excess range for the particular job. In deep overburden the building into
the machine of the additional range needed to transport material over
the herm increases its size and cost to a startling degree. There are
probably very few pits which cannot be operated without a haulage
herm. either by double-ended pits with coal loading retreating toward
each end from the center, or by a central haulage road through the spoil
piles and loading from each end toward the center. Tn either case the
entire width of the coal cut is loaded out. Some irregular, rolling coal
surfaces would not lend themselves well to these methods, but these are
in the minority. It could well be axiomatic that in deep stripping the
herm must be eliminated unless it can be proven to be essential.

The subject of bank preparation in deep overburden is worthy of
extended separate consideration, but will not be dealt with here other
than to note that all strip operators arc fully aware of the necessity of
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keeping its cost at the lowest possible figure consistent with suitable
fragmentation.

As to overall costs, in shallow stripping there is usually a definite
tie-up between cost per cubic yard of stripping and cost per ton of coal
through the tipple. This relationship may be much less definite in deep
stripping. .Machines callable of giving the lowest stripping cost per cubic
yard could be responsible for pit conditions that would give a relatively
high eost per ton of coal through the tipple. Machines might be selected
which, although removing the overburden at a somewhat higher direct
cost, per cubic yard, would lead under proper usage to more continuous
movement of coal to the tipple and a correspondingly lower unit cost. In
deep stripping it is logical that appraisal of the economic merits of one
method as compared to another should be based on cost per ton of coal
through the tipple for the fiscal year rather than the direct cost, of
stripping each cubic yard of overburden.

The Large Stripping Shovel

The stripping shovel has been for so many years the basic implement
of coal stripping that it merits first consideration in examining machin
ery application in deep overburden.

The shovel, if it is to operate alone in the pit, must have sufficient
capacity and range to combine high output with suitable transporting
ability, (liven such a combination, the practicability of shovel usage
becomes largely dependent on the nature of the overburden. Both high-
wall and spoil must be reasonably stable. If so. whether the shovel
should be employed is simply a matter of economics and general mining
considerations. If not, it is powerless to cope successfully with the condi
tions, since it is limited in maneuverability. Kxcept in a restricted
fashion it is unable to extricate itself from the difficulties produced by
sliding highwalls and spoil piles.

The use of progressively larger stripping shovels may lead to certain
operating difficulties; greater range and larger dippers necessarily
impart to the machine greater bulk and weight. Wider pits will be
required to accommodate such shovels; the labor and expense of making
repairs will doubtless be increased; and the bearing pressures of such
shovels on the coal will probably be considerably higher than those on
present-day machines.

Another consideration affecting shovel operation in deep stripping is
that the shovel works most effectively and at lowest eost at or below the
height of its shipper shaft. Above this elevation the hoist and crowd are
usually opposed, with resulting high maintenance costs on the machine.

Care must be taken in dee]) shovel stripping to minimize overhang of
the bigliwall. Overhang is produced by the normal digging are of the
shovel dipper, and is potentially dangerous in many types of banks,
being likely to slide into the pit when least expected. Overhang can be
reduced by proper use of the shovel, and study of the problem should be
routine in deep overburden.
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Given proper working conditions, the stripping shovel operating
alone is perhaps as efficient an excavating machine as is available. Such
ideal conditions appear to become more rare with the.passing years.

The Large Dragline

Large draglines, either with caterpillar or walking mountings, are
widely used in deep stripping, singly or in combination with other
machines.

The caterpillar-mounted large dragline usually operates from the
coal surface in conjunction with a stripping shovel, and benches the
upper pari of the overburden ahead of the shovel. This arrangement
requires less range of the dragline than if it were operated from the
highwall, but entails difficulties in that the machine operates less effi
ciently digging well above its base than below its base. This loss of
efficiency frequently more than offsets the advantages gained by being
able to place the machine close to the toe of the spoil. Such draglines
may also he operated from the highwall" or spoil piles as the occasion
arises, but. usually only in emergencies because of the cost of providing
mats for adequate footing in soft ground.

Singly, the large walking dragline has proven highly successful in
deep stripping where the highwall is sufficiently linn lo provide good
footing ami the spoil piles are adequately Stable. In tackling deeper over
burden than has heretofore been done, the machine suffers from the dis
advantages inherent in any excavator which is required not only to dig
hut to act as a transporting agent. Simply constructing larger basic
machines as an answer to this problem may prove to be unsatisfactory
because of the rapidly-mounting initial cost with increasing size and the
attendant difficulties of making field repairs on enormous units.

The large walking dragline is sufficiently adaptable lo be used in a
variety of ways in conjunction witb other excavators. It has worked with
stripping shovels in benching the upper part of the overburden ahead
of the shovels, leaving for these machines burden low enough so thai
they can handle it successfully.

Large walking draglines have been used in pairs, both machines
operating from a bench; one removes the upper pari of the burden and
the other the lower part.

Within tlie next two years a method will be employed in southern
Indiana for handling deep overburden with a largo dragline and a
large shovel. The overburden being linn, both machines will operate
from the same bench. The shovel will remove the upper part ahead of the
dragline, and the latter will strip the lower part of the overburden as
left by the shovel. This is a reversal of the normal tandem operation of
shovei and dragline, bin appears to lie feasible because of the good
footing provided in this instance for both machines. No difficulties arc
expected because of instability of either highwall or spoil.

This method has been in successful use for several months on a smaller
scale at a property in southern Illinois. Here the coal is relatively thin
and was being stripped by a shovel on the coal and a dragline on the
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liigliwall. both eiitei-pillar-inoiinled. Loss of coal through crushing by
the shovel caterpillars amounted to an important percentage. To elimin
ate this a bench was developed on the upper surface of a limestone bed
some ten feet above the coal, and both machines operate from this
surface, the shovel removing the mat.'rial above this elevation with the
dragline following it and taking the remainder of the overburden.

In cases where two coal seams are separated by a suitable vertical
interval, it seems likely that combinations of excavators will be worked
out to strip both seams. For instance, a large shovel or dragline would
be used to uncover the upper seam, the upper coal be loaded out, and a
large dragline with proper operating range would follow the upper
loader and strip the lower seam so that its coal could subsequently be
loaded.

Certain operations in the northern Appalachian fields will make use
of large walking draglines working with smaller stripping shovels con
structed by putting long-range shovel front ends on what are basically
close-coupled quarry machines. The terrain is rugged, and the hill slopes
ordinarily about 30 degrees. The initial cut is to be made following the
hillside contour by the shovel, which is above to develop a suitable width
of cut because the bill slope below the coal seam gives ample spoil room.
When the first cut has reached adequate length, the shovel's next job is
to ramp up to a desired elevation above the succeeding stripping cut,
where it makes a bench into the hillside and places its spoil in the space
provided by loading the coal out of the preceding cut. The width of the
second cut is established mainly by the dumping range of the shovel.
The large dragline is then located on this bench, follows the shovel, and
strips the balance of the overburden in the second cut, spoiling as much
as possible on the spoil pile produced by the initial cut in the hillside.
The method lias, among other advantages, the merit of getting the
property into maximum production rapidly at,a relatively low initial
capital expenditure. Under the prevailing topographic conditions and
with the rocky nature of the overburden usually present in the area the
large dragline would unaided meet major difficulties in establishing its
own bench from which to work.

For some years walking draglines up to 7 cm yds. in capacity have
been located on the spoil and have pulled back material dumped by the
stripping shovel in deep overburden, so providing shovel spoil room
where badly needed. The conviction seems to be growing among coal
Strippers that basically this method contains the elements necessary to
solve many of the problems of deep stripping, especially where spoil
piles fend to be unstable. It divides the operation into two basic parts—
that having to do primarily with excavation and that having to do
primarily with transportation. Mention has previously been made that
in the large excavator whicli combines excavation with transjiortation, if
one of these features gains the other necessarily loses, and for deep
strijiping a machine combining high output with long-range transjiorta
tion reaches gigantic size with a correspondingly somewhat astronomical
price. If the excavation is handled by a high-capacity, relatively short-
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range unit, either shovel or dragline, working with a walking dragline
of suitable capacity located (ni the spoil and acting as a transportation
unit by pulling hack the shovel spoil as it is dumped, a combination
results which has both high output and excellent transportation ability.
Neither machine is excessively large, and it is probable that the capital
cost of both would not he as great as that of a single machine which
could do no more work than the two. The dragline on the spoil would
minimize the danger of slides by mechanically imparting to the spoil
a flatter slope than could he obtained by free dumping from shovel
dipper or dragline bucket. The dragline could also do whatever levelling
of the spoil might he required, and in addition would he available for
box-cutting work at times when the shovel might be able to handle
the existing overburden alone. Whether such a method should be iised
depends again upon the final cost per ton of coal through the tipple,
rather than direct costper cubic yard of overburden stripped, taking full
cognizance of the necessity for maintaining a continuous flow of coal
from the pit.

The Wheel Excavator

The wheel excavator, as so far developed in this country, is confined
to one machine, although another is expected to be placed in operation
in the near future. It is a large, caterpillar-mounted unit operating from
the coal surface with a stripping shovel, and takes the upper overburden
ahead of the shovel. Basically it. consists of an electrically-driven rotating
wheel about, the periphery of which are equidistant digging buckets, and
mounted on a digging ladder which is retractable and hears a conveyor
belt. This bell discharges into a hopper at the end of the ladder away
from the wheel, the hopper being attached to the ladder and freer to move
on a track over a stacker belt conveyor which receives the spoil from the
hopper aiul takes it across the pit to beyond the crest of the last-deposited
shovel spoil pile. All the digging and conveying mechanism is located
above the cab roof to enable the machine lo dig at the desired height
above the coal. Digging is accomplished by retracting and elevating the
wheel to a point, where it will intersect the highwall at its upper edge;
the wheel rotates so that its buckets dig upward through the bank and
discharge onto the ladder conveyor during the normal wheel rotation.
After the wheel is placed in motion, the. entire machine is swung
through the hank in a sort of milling eut, each bucket successively shaving
the bank during the combined operation of rotating the wheel and
swinging the machine. When the are of swing is complete in one.direction,
the wheel is advanced a suitable distance and swung hack through the
bank. After the wheel has been advanced to its maximum distance
through a sequence of swings, it is completely retracted, lowered suitably.
and the entire operation repeated. In this manner a bench is developed
in the overburden, its width controlled by tlie amount of extension and
retract built into the digging ladder and its depth delimited by the
maximum angle above and below the horizontal at which the conveyor
belt can carry the material, ordinarily from 19-20 degrees each way.
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As now constructed, the wheel excavator is restricted to tandem
operation with another excavator and operates most successfully in the
softer types of overburden. Its vertical range is limited by the vertical
arc through which the wheel can be elevated or depressed, and its
horizontal range by the dimensions of the conveyor system. In conditions
to which it is adapted it has givena good account of itself, and the future
may see major improvements in design and performance. In general, its
employment is linked to stable conditions in both highwall and spoil pile.

The Tower lixcavator

The tower excavator is essentially a self-propelling slack-line scraper.
Machines most recently constructed have an electrically-powered head
tower and gasoline engine-powered tail tower, the propel and steering
of either tower being handled independently. They are equipped with
caterpillar mountings and in the largest size can handle as much as a
13 en. yd. scraper type bucket on an operating span between towers
of 700 to 800 feet. For longer spans tlie bucket size is usually reduced,
and where the operation requires lifting and carrying a loaded bucket
rather than dragging it over the surface the bucket size is cut very
materially. This type of machine was originally developed for levee
building and in consequence would probably undergo considerable design
changes if constructed specifically for application to coal stripping.

It appears that the first application of the tower excavator to coal
stripping was in a lignite operation in North Dakota, where it has been
working successfully for somefive years. The head tower is located on the
spoil piles and the tail tower on the highwall. the machine spanning the
pit. A scraper bucket removes the upper part of the overburden, in this
instance reaching 70' thick, ahead of the stripping shovel and drags it
to the spoil, usually making a bench some five shovel cuts wide.

Within the next few months it is proposed to install a tower excavator
at a strip mine in central Illinois. In this property a sloughing highwall
has proven very troublesome, and it is anticipated that the tower excava
tor will not. only reduce the overburden to a depth suitable for the
stripping shovel, but will also, by removing the upper part of the burden,
minimize higbwall slides. It should further be capable of imparting flat
slopes to tlie spoil piles, so lessening the probabilities of spoil slides into
the pit. The tail tower will be placed well back from (be highwall so as
not to be in danger if the highwall fails locally.

Where both highwall and spoil piles are unstable in deep stripping,
the tower excavator would appear to be a suitable machinery application.
About, the only alternative is placing a caterpillar-mounted dragline in
the pit to bench ahead of the shovel; the relative inefficiency of such
operation has been pointed out, and in addition a dragline working in
this way is powerless to improve a sliding spoil condition.

Summary

Faced in many localities with handling deeper overburden as a steady
condition, coal strippers now have available to them machines or coni-
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hinations of machines which can work successfully from a mechanical
standpoint most of the stripping likely to be encountered. The selection
of the proper equipment must be made with a cautious eye to the
pertinent economic* and, emphatically, to the highwall and spoil pile
conditions which may he expected to prevail. The machinery trend in
deep stripping seems to he in the direction of combinations of units
with resulting operating flexibility, rather than toward the use of ever-
larger single units. Examination of costs accruing to employment of
excavators measurably larger than those now in existence indicates the
possibility that the point of diminishing returns will soon be reached if
excavator sizes arc increased materially over those now existing.
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(Presented at Annual Indiana Coal Conference, September 26, 19-17, Reprinted Through Courtesy of
Indiana Coal Preparation & Utilization Society.)

THE PREPARATION OF HIGH-REJECT COAL FOR
DISCRIMINATING MARKETS BY USE OF JIGS,

TABLING PLANTS, HEAT AND

CENTRIFUGAL DRYERS •

By JAMES D. RE ILLY
Eanna Coal Co., St. Clairsyille, Ohio

The discussion paper which 1 propose to present with regard to the
subject assigned to me will have to do generally with the Pittsburgh No. 8
seam of coal as it is found in Eastern Ohio and in particular with the
Piney Pork No. 1 Mine of our Company, located in Jefferson County,
Ohio.

The Pittsburgh No. 8 seam at this mine averages 4'-6" in height.
Immediately above the eoal, there is a stratum of clay or shale locally
known as "draw slate," ranging from 12 to 18 inches in thickness. When
the eoal is shot, this draw slate, due to its weak structure, often comes
down on the eoal. In years past, we attempted to hold the draw slate in
place until the eoal had been loaded out and then to dispose of it by hand
along the.ribs of the working places. This, of course, was quite a costly
handling proposition, and it was done in order to keep as much draw
slate out of the eoal as possible. However, since it was impossible to hold
the draw slate in a majority of eases, we adopted the practice of shooting
the draw slate with the eoal and loading the run-of-seam product together
into the mine ears. The large slabs of this extraneous material are re
moved in the preparation plant by scalping screens ahead of the main
classifiers, and the smaller pieces are removed during the washing process.
This method of mining contributes substantially to a preparation plant
reject of 88%. While not closely relevant to the subject of my paper, it
might be interesting to note that we encounter very poor roof conditions
in Eastern Ohio. In most eases, it is necessary to place 70 lb. steel cross
lairs on 3-foot centers in our room work. It is necessary to carry these
cross bars right to the working face, and this, of course, interferes quite
a lot with loading machine performance. Thus, in our field in Eastern
Ohio, we are faced with the multiple handicaps of a relatively thin seam
of coal, poor roof conditions with which to contend, contributing to a
high mining cost, a stratum of draw slate to be handled underground
with the coal and to contaminate it and to be separated and handled
outside, together with the problem ol' preparing a eoal which of itself is
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relatively poor in quality, but whieh is further degraded by admixture
of the draw slate. On the basis of these factors and considering realiza
tions for this field in years past, a mine with a. worker efficiency of 14
tons of run-of-seam material per man on the payroll does not make a
very outstanding mine income-wise.

Considering our necessary practice of run-of-seam loading and the
impurities inherent in the coal seam itself, it is apparent that a very
complete and efficient washing job is required- In order to stay on the
market with our fine sizes, it was necessary to produce a 7.5% ash slack
eoal. at 18,000 B.T.U. Our raw slack contains some 18 to 20% ash and
only 11,200 B.T.U. Competitive mines in the Pittsburgh area were mining
raw slack with 12% ash and 18,200 B.T.U. This eoal, when washed to an
8% ash, was increased to 14,000 B.T.U. Northern West Virginia mines
were able to ship a 3/8"x0" raw slack to power plants at 8.4% ash and
14,000 B.T.U. on an "as-received" basis.

In washing our slack, or 8/4"xO", in jigs to the required 7.5% ash,
we found that washing efficiency on the 8/16"x0" was extremely poor,
causing a considerable loss of coal in the refuse. In order to improve
this efficiency and still maintain this low ash requirement, we installed
1leister concentrating tables for washing the 3/16"x0". Our present
washing set-up is that we hand pick our plus 7" eoal, wash the 7"xl-l/4"
in one Link-Belt jib, the l-l/4"xk 16" in another Link-Belt jig, and the
3/16"x0" on the Deister tables.

These tables were manufactured by The Deister Concentrator Com
pany, and consist of nine Super-Duty diagonal deck No. 7 eoal tables.
This type of table is frequently called the "Deister-Overstrom." The
principles of operation for practically all tables for wet cleaning of fine
eoal are the same. A reciprocating motion imparts relatively slow
forward to backward movement and by this action, plus differences in
elevation, water currents, shape of table and riffling, advantage is taken
of the size and shape of eoal versus impurities, as well as their differences
in specific gravity. As eoal-bone-refuse separate along the table, it is
easily possible to cut into clean eoal or reject at any point desired.

The Deister table employs a variation of the pitman and toggle head
motion design called "eoncenco" anti-friction-bearing head motion.
Stroke length can be varied, and will usually be from 5/8" to 1". Speed
is 270 R.P.M., and each table is driven by a 3 II.P. motor.

(15 tons per hour of raw 3/1 (>"x0" is wet-screened ahead of these
tables and settled into a drag-type settling tank, where it is carried to a
30-ton surge bin. The eoal is fed from this bin to a distributor of Deister
design and distributed to 8 tables. The ninth table is used as a spare.

The overflow from the above-mentioned settling tank contains a
certain amount of fine solids which pass out with the water. Since a
considerable loss would occur to both water and tons of fine eoal, it is
necessary to find some means of recovery. Thickeners, vacuum filters, and
other devices may conceivably be applied. We have been experimenting,
however, with an apparatus, unique in the eoal industry, but applied
successfully elsewhere, especially in paper pulp plants.

You'll discovergood merchandise advertised in this gqod publication.



ILLINOIS MINING INSTITUTE 95

This apparatus is called a Vortrap, and is manufactured by the
Nicols Engineering and Research Corporation. It is a device designed
to classify and separate materials in liquid suspension by means of
centrifugal force. It is in a sense a water cyclone where "dust" is
separated from water, rather than air. The principles of such a separa
tion are so ably described by II. (!. Driessen as a result of their research
at the Netherlands State .Mines at Limbing (The Use of Hydraulic
Cyclones as Thickeners and Washers in .Modern Coal Preparation" by
M. G. Driessen. A.I.M.E., T.P. No. 2135, Aug. 1947), that there is no
point in going into fine detail here.

The particular equipment as made by the Nichols Engineering and
Research Corporation has no connection, except in principle, with
Driessen's wet cyclone. The Nichols Vortrap is nothing more than an
8" diameter rubber-lined pipe about 10 feet in length, with an especially
designed head piece wherein the water-solid solution is pumped in
tangentially, imparting a swirling and centrifugal action which gradu
ally forces the solid particles to the outer edge and working down to the
bottom, jiasses through a rubber diaphragm, or orifice, and out to
discharge.

This same diaphragm starts au upward motion to the clarified water
in the center of the pipe, which then keeps running upward and passes
out a center hole in the head piece. The advantage of such an apparatus
is quite apparent over a large settling basin or thickener, in its simplicity
and lack of space requirement.

One Vortrap 8 inches in diameter will handle 800 G.l'.M. of water
to be clarified, containing 8 to 18% solids, producing a thickened dis
charge at 50%' solids, amounting to -1 tons per hour solids on a dry basis.

Although this apparently holds much promise, it is a little early to
predict, its ultimate success. Our preparation and research engineers are
continuing with their experimental work, jond 1 would rather wait until
a later time before drawing up definite conclusions as to its permanent
value. As it stands now, we propose to (dace the thickened discharge
from the Vortrap back into the table feed and re-use the effluent in
whole or in part in our plant water re-circulation system.

When we washed our slack to the required 7.5% ash, however, only
part of our problem had been solved, inasmuch as the washing process
left the coal with a moisture content: of 8%. While our washing hene-
ficiated the product by some 12.5%' to 13% in ash, we added back the
equivalent of some 5% in moisture (on the basis that 1% of moisture is
equal to 1% of ash when considering H.T.U. value), leaving us a net
gain in ash content of only 8%, or a 12% ash product, so far as fuel
value was concerned. Therefore, in order to produce a slack product
containing only 7.5% ash and at least 13,000 B.T.U., we had to face
the problem of a very complete drying job on our fine sizes of coal.

To thermally dry fine coal in any type of dryer as it comes from a
settling or dewatering tank is generally considered economically im
possible, due to the excessive amount of water necessary to be evapor
ated. Usual drainage from such tanks on 3/16"x0" produces in the
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neighborhood of 30% moisture still in the coal. Vibrating screens on
the same material may cut it down to 16% moisture, which is still too
high.

It became necessary for us to use some form of mechanical drying
of the centrifugal type ahead of heat drying. For this purpose, we have
two C.M.I, dryers. The C.M.I. dryer is of the vertical type, and consists
of two rotating units—an outside conical screen frame and an inside
solid cone carrying special flights, or wiper blades. Both units rotate at
high speed, hut. the screen unit moves slightly faster than the solid cone.
Screen perforations are usually 1/10" in diameter.

These centrifuges reduce 30% moisture 3/10".\0" coal to 7.5%
moisture. I am, of course, referring to "surface moisture" and not to
"inherent moisture." These C.M.I, dryers make an ideal, uniform feed
for the flash dryer. Of the two C.M.I, dryers installed, only one is
operated at a time, handling 50 T.I'.H.

The flash dryer is a heating system devised by the Raymond Pulver
izer .Division of the Combustion Engineering Company. It consists
essentially of a stoker-fired combustion furnace, a vertical tube drying
stack, cyclone collector, and suction fan.

Wet feed, in our case centrifugally dried 3/10"x0", is fed from a
surge bin by means of a variable-speed screw conveyor, into the bottom
of the vertical drying stack, where it is immediately swept upward
along with the combustion gases from the furnace, and carried into the
cyclone. There the dried coal particles are collected and dropped through
a rotary air lock device onto a conveyor which fakes it to the main plant,
where it combines with the 3/4"x3/16" coal previously washed and dried
by other methods. The moisture and gases from the cyclone pass through
a straight-hladed fan, and escape to the atmosphere.

The heating gases from the furnace are tempered with atmospheric
air before entering the drying stack by means of louvres, which are
controlled automatically from a Brown Fleet runic instrument connected
to a thermocouple placed in the cyclone outlet. In other words, the
cyclone outlet temperature set manually to be at a certain temperature,
in our case. 115 to 125°F., governs the amount of tempering air required
to dilute the heating gases from the furnace automatically through an
air valve operated electrically by the Brown Potentiometer. An indicating
pyrometer also tells the temperature of this heating gas-air mixture,
which is usually in the neighborhood of 000-700°F.

Fan speed is 900 R.P.M., driven by a 150 II.P. motor. About 30,000
cubic feet per minute of gases.are handled. The drying stack, made of
stainless steel, is 30" in diameter, and has a 30-fool vertical height. The
cyclone is 12 feet in diameter and lined with 2 inches of Gunite cement.
The dryer handles the product of the C.M.I., or on an average of 50
T.P.I1. The dried product will contain 2.0 to 3.0% surface moisture, hut
moistures below 1% can be attained, if necessary, and at the same feed
rate. If this is done, however, we would be required to install a secondary
dust collector after the cyclone, which is a definite possibility, as com
petitive B.T.U. requirements make lower moistures necessary.
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This, gentlemen, describes briefly the manner in which we have met
the severe coal preparation problems which confronted us in Eastern
Ohio. In my estimation, it behooves us as a Company to be constantly
on the alert for better and more efficient methods of preparing our coals
for acceptance in an increasingly discriminating market, facing as wo
do, competition from other types of fuel, as well as from other coals
which come out of the ground much better in their raw state than ours.
We believe that the industry as a whole must start giving more recogni
tion to the science of beneficiatihg coals by surface preparation as, with
many of the higher quality seams becoming depleted rapidly, we shall
be faced with the problem of preparing relatively high-quality fuels
from some of the sub-standard seams in which many of us will be working
in the future.
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(Presented at Annual Indiana Coal Conference, September 26, 1947. Reprinted Through Courtesy of
Indiana Coal Preparation & Utilization Society.)

POWER DUCKBILLS

By LOU A.HLEN and MORRIS CUNNINGHAM
Goodman Manufacturing Co., Terre Haute. Indiana

We are deeply appreciative of the opportunity to come here to
discuss with you and illustrate to you a new form of power loading
through the Power Duckbill.

Duckbill loading of itself, is not new. being an adaptation of the
European system of hand loading conveyors plus a self-loading head.
Heretofore, however, due to the necessary manual work connected with
extending the Duckbill and swinging it across the face, it has generally
been regarded as a device for thin seam mining where only comparatively
low capacities were possible. Now with the advent of the Power Duckbill
which transforms the shaker conveyor into a powerful, maneuyerable,
loading machine, with a rear conveyor as long as the room is deep, Che
application has broadened so as to take in almost, the entire mining field.
It. has, in effect, brought appreciably nearer the coal operator's dream
of a constant flow of coal from the face to the tipple without interruption
and without degradation of the product.

The Power Duckbill itself consists of three main parts—

1. The Duckbill proper, which is very similar to those which have
been in use for the last several years.

2. A swivel trough so constructed as to swing laterally through !)()
degrees and yet maintain full motion of the conveyor at all times,
regardless of the degree at which it is operating. It is also provided
with automatic limit switches to prevent, ovcrswing.

11. A hoist mechanism, including motor and control, which furnishes
power not only for a lateral swing of the Duckbill, but for pulling
it forward to the next cut.

At the present time two types of these machines are in operation, the
277, which is 31 inches high, and the 477, which is a lateral model and
which has been reduced to an overall height of 21 inches and a coal line
of only 13 inches.

Development of the low vein model, which made its debut early this
year, comes as a result of an increasing need in the eastern coal fields,
particularly the Appalachian, for a loading machine which would effi
ciently operate in the lower coal measures. Rapid depletion of the higher
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seams of quality eoal becoming more apparent in the past war years,
focuses attention mi Ilie development of the high quality seams 48"
and under. As an example of this situation, a recent survey by engineers
for one of the largest coal bearing railroads in'the east reveals that the
average seam thickness of all coal reserves in the territory served by this
system in three states averages less than 48 inches in thickness. Many
coal operators served by this system, originally mining 5 to 7 foot, coal,
are now working or contemplate working measures in the three-foot
class or under.

Keen observers of production and labor efficiency state that at a
certain point labor efficiency falls off at an alarming rate in restricted
working heights. For example, take a four foot seam as par. A reduction
of one foot or 25% in height results in a production decrease of 40%,
while a reduction of V/» feet or 37'/.% results in a production decrease
of G0%.

Because of this situation, the greatest demand for cost reduction has
so far channeled the major applications of the Power Duckbill in the
east into seam heights under 48".

The Duckbill itself advances and retracts in accordance with the
latest design of non-Power Duckbills, that is, when the operating lever
is put in the forward position the shovel advances into the coal, and when
in the rear position it is retracted from the face. The swing of the
Duckbill across the face is accomplished by push button control located
on either side of the Duckbill immediately to the rear of the operating
levers so that it is easily possible for the operator to both swing the
Duckbill and extend or retract it at. the same time. This permits him
to load the face in a sweeping motion and keep the conveyor full of coal
at all times during the loading process, thus greatlj' increasing the load
ing ability of the Duckbill.

Naturally, the true value of tins typo of loading is obtained when an
overlapping cycle of cutting, drilling and loading is provided, thus
enabling the Duckbill to be in coal at all limes and a constantly full pan
line discharging onto a belt conveyor on the entry. A typical operating
cycle is as follows:

Immediately after the coal is prepared and shot., loading is begun.
The Power Duckbill starts to load at the right rib. working from right,
to left so as to allow resumption of cutting and drilling operations at.
the earliest possible moment. With the Duckbill in this extreme position,
positive loading action and full capacity is maintained by the smoothly
functioning 4b degree swivel trough. While this operation is in progress
the machine man is preparing the short wall for the next cut, and the
face man is timbering. After the Power Duckbill has loaded a portion of
the face the short wall moves from its position into the right hand sum])
position. He is immediately followed by the driller, thus insuring a
complete overlapping cycle.

Nowadays the sbortwall machine is generally equipped with a Bug-
duster and as it completes its running cut the cuttings are piled in a
window parallel to the face. In the meantime, the Duckbill will have
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loaded out (he old face ahead of the short wall and will now further
demonstrate its maneuverability by rapidly sweeping the face in loading
out the cuttings. After this is accomplished the Duckbill is power swung
intothe center position ready for a move-up, and the drilling and cuttings
operations are continued.

For the move-up of the Duckbill a jack and sheave are placed at the
face directly ahead of the shovel trough by threading one of the power
swing ropes through the sheave and hooking it onto the Duckbill frame.
After tin; Duckbill has been disconnected at the swivel point, a touch of
the push button control sees the Duckbill quickly pulled forward into
position for loading out the next cut. The new trough is then installed
and the Duckbill is in position to load as soon as the face has been shot.

Delivery of supplies to the face, which is generally much more of
a problem in the lower seams than the higher, is aceomplished by revers
ing the gathering belt during the off shift and delivering the supplies
at theshaker conveyor discharge point. A false pan line is set, up parallel
to the operating pan line. This false pan line is pulled toward the face
after each cut with the cutting machine rope as the room or entry
advances. As pans and supplies are used at tin- face they are replaced
by an equivalent amount at the discharge end, and when the room or
entry setup is one-half completed the needed supplies for the remainder
of the setup are to he found in the false pan line. From that, point
forward it is merely a matter of pulling the line forward after each cut.

Naturally, face cycles will vary as to conditions, hut a well planned
cycle which provides for as many overlapping operations as possible, is
essential for high efficiency and will rapidly he shown in the cost sheets.
Frequent time studies, prepared graphically, are a considerable aid in
determining the efficiency of the cycle and eliminating delays ami
Wiisted effort.

All in all. we feel the development of this device has been revolution
ary in that it has brought high capacity loading to low seams, and at. the
same time increased the efficiency of high seams with elimination of dust
and preservation of the product.
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(Presented at Annual Indiana Coal Conference, September 26, 1947. Reprinted Through Courtesy of
Indiana Coal Preparation & Utilisation Society.)

THE ADVANTAGE OF CONSISTENT PREPARATION

OF MEDIUM QUALITY COALS FROM A
UTILIZATION VIEWPOINT

By II. M. FAUST
New York Coal Sales ('•... Columbus. Ohio

Coal preparation problems as related to utilization arc becoming
more common, due to tin- pronounced change in the usual methods of
mining. This condition is aggravated by the present heavy overload
demands of equipment in almost all fuel using plants. Improvements in
the preparation technique, as applied in new tipples and the revamping
of present facilities, are providing remedies for this situation. Further
refinements of preparation both in product ion procedure such as selective
mining, and in tipple performance, will undoubtedly be achievements
of the future. The degree to which consistent preparation is carried,
must compare favorably on a cost-wise basis, with advantages which will
accrue to the consumer. A most gratifying feature of the preparation—
utilization problem, is the versatility of fuel requirements, being en
gineered and designed into a very large percent of the fuel consuming
units currently being installed. This is a most commendable procedure,
bound to result iu overall savings to the coal consumer.

Consistent preparation is not a ehoiey problem-child; it is an import
ant factor in the utilization of high, medium, and low grade coals; for
by-product, metallurgical, steam raising in utility, industrial, and
mobile plants, for heating both domestic and on a large scale, and all
the other various and sundry uses to which King Coal is applied. The
evils of inconsistent preparation frequently produce similar effects, and
involve the same corrective measures regardless of the use to which the
eoal is put. but since medium quality coals are being considered, our
remarks will be confined to the application .of coal for steam raising.

Activity in practically all industries is now at. a high stage. .Maximum
production in many plants and railroads requires steam generation at
rates never anticipated when the combustion equipment was installed,
and even in excess of wartime demands. With equipment for boiler plant
expansion and betterment subject lo twelve to twenty-four months
delivery after placement of formal orders, it, becomes a matter of
"sweating out" what in' many cases amount to almost unbearable
conditions. In such instances cooperation of the coal producer and his
representative the sales company, with the coal consumer and his repre
sentative the boiler plant personnel, is most important, and if successful
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results are achieved holh parties may feel 'a justifiable pride in the
accomplishment. Such teamwork between producer and the handicapped
boiler plant operator might right now he considered only as a temporary
necessity. A continuation into the future of all reasonable cooperation,
together with a keen appreciation of what can or cannot he legitimately
accomplished in the way of coal preparation and fuel utilization and
the costs involved, cannot help but lead to a sounder economic position
for eacli of the interested parties.

That the consistency of preparation is being adversely affected by
recent developments in mining procedure can hardly lie questioned. With
the band loading method of mining which in the past was so widely
used, the loading of each railroad car of coal involved many mine car
loads, and would undoubtedly contain coal; from average, good, and
faulty working conditions: loaded by careful, average, and indifferent
miners, under the influence of the docking system. Thus, hand loading
inherently tended to provide uniform preparation. The contrary will
usually he true witli mechanized deep and open pit mining, which in the
immediate future at least, will undoubtedly provide an increasing per
cent of our nations coal production. The nonuniform preparation of
these increasingly popular types of mining are apparent when we men
tion : production line methods, very large tonnages from a comparatively
few highly concentrated areas, and absence of any docking arrangement.

Fortunately means are at hand to provide consistent, preparation,
thereby offsetting the adverse features of mechanized deep and open pit
mining. There are today, modern preparation plants installed in coal
tipples, which are turning out a uniform product of satisfactory quality,
even though the raw material feed is extremely variable. These plants
involve tremendous overhead charges, in addition to maintenance, power
and labor costs. True, some of these costs particularly labor, might he
even higher if the large investment in mechanical preparation equipment
had not been made. It is equally true that loss in working time (the
bugaboo of all coal operations) under competitive marketing conditions.
might be avoided with the uniformity of product provided by the modern
preparation plant. Before making any decision concerning the type, and
extent of preparation facilities to he installed for a given operation, it is
most; important to make a careful analysis of market requirements,
geographical location, transportation eosts, competitive conditions, and
production costs with various preparation possibilities.

We recall the experience of a large industrial plant, obtaining its
coal supply from a dozen or more different operations producing coals
witli widely different qualities and characteristics. The wide diversity in
source of supply was a policy of the purchasing department. All of the
different coals were for a time indiscriminately mixed, and burned as a
hodgepodge in their modern multiple retort underfeed stokers. When
the various coals were segregated, so that those with similar burning
characteristics and qualities could he fired consistently in individual
combustion units, a fuel saving of over twelve percent was accomplished,
and eight boilers successfully carried the load formerly requiring nine!
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This is admittedly an example illustrating the effect of extreme variations
in burning characteristics, analytical, and physical properties, and the
results are naturally outstanding. It is not the intention to infer varia
tions in shipments of coal of a given size, seam, and operation, would
necessarily provide the conditions cited in the ahove example.

The size of tin? coal consuming plant is one of the important features
when studying the effect of variable preparation on plant performance.
While there are exceptions, it. is apparent from the following discussion,
that the small plant usually is most sensitive to inconsistent preparation.
it is agreed the personnel of the large plant, particularly of the utility
type is usually, better trained, and provided with the last, word in
maintenance, combustion control and standby equipment. By the same
token however, service in the utility type plant is very often of a most
exacting nature. The small plant, frequently with only one boiler or
steam generating unit, is under a definite handicap with inconsistently
prepared coal. Generally the coal must he burned about as received—
a ear load at a time. Often variations in quality of coal from one end
of a ear to the other, may carry on through to the actual point of con
sumption. There is usually little or no opportunity for the blending or
mixing of coal, either from several ears, from a reserve in live storage, or
from permanent storage. Such small plants are often undermanned,
equipment is not too well maintained, and personnel are not too experi
enced in making the necessary adjustments to meet variable fuel proper
ties. In addition, under strict competitive fuel conditions, small plants"
may be expected to most readily fall victims to gas and oil competition.
For some or all of the above reasons, coal application to the small plant
may well call for special handling, from the standpoint of suppling coal
of consistent preparation.

Tn considering the advantages of consistent preparation of coal from
'the utilization viewpoint, its properties might be divided into three
general groups:

1. Physical qualities. These would include sizing, and structure.
Uniformity of top size in shipments is very important with certain types
of mechanical feeding, especially for pulverized fuel and pneumatic
spreader stokers. Foal handling equipment, such as conveyors and
elevators, may he lorn up by oversize coal. Many coal burning plants
built in the twenties and thirties, did not follow the earlier custom of
installing a crusher in their coal handling system to protect equipment
against oversize coal, and also make available a wider range of coals,
but we note crushers are again becoming more common in recent re
modeling programs and new installations.

Perhaps the most important feature of sizing relates to the percentage
of various sizes making up the consist of shipments to a given consumer.
It must he realized that when the percentage of a certain size is changed,
the weight per cubic foot almost always changes. Since the rate of feed
ing coal with most mechanical firing equipment, and inherently with
hand firing, is based on volumetric displacement, the effect of variation
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in the size percentages is verj' critical. Complications multiply, when
the fact is considered that resistance to the passage of air, through fuel
beds on grates increases with an increase in the percentage of fines.
This same increase in the percentage of tines, usually increases the coking
and caking characteristics of any given coal. Plyasb becomes an in
creasingly serious problem as the percentage of fines goes up. Couple with
the above difficult features, the rather common possibility of an increase
in ash and moisture content with an increased percentage of fines, and
the lack of consistency in this respect presents a very drat) outlook.

Segregation of sizes at the point of coal consumption is largely
beyond the control of the coal producer. Yet, everything which lias been
indicated above with regard I" the consistency or lack of consistency of
size percentages, applies equally to segregation. In many plants it is
exacting the same toll of low efficiency, unsatisfactory capacity, high
maintenance, and objectionable smoke, and atmospheric pollution, and
sponsoring in the mind of the plant owner, the thoughts of a change over
to oil or gas. Providing coal shipments with the minimum practical
variation between top and bottom size, and aiding in the installation of
proven mechanical corrective measures for the reduction or prevention
of segregation ills, are two services which the coal shipper cannot afford
to overlook, for any of Ids customers plagued with segregation difficulties.

2. Burning qualities. The effect of size percentages on coking and
caking, or conversly free-hurniug characteristics, lias already heen
menlioned. With the highly concentrated loadings of mechanized mining,
and also with certain selective mining operations, the coal loaded for
shipment may carry an inconsistent percentage of certain hands or strata
from the seam, such as hone, eannel, etc., which would change the free
swelling index, grindahility. ash fusion, or other characteristics. Any one
or a combination of these items could wreak havoc, with the liniforiy
operation of a hoiler plant.

3. Analytical qualities. It is quite apparent there is a distinct over
lapping in the tabulation of the variables in production and preparation
of coal, ami the effect of their consistency upon its utilization..Analytical
qualities of a variable nature, with respect to coal shipments from a
given operation, might be thought of as including moisture, ash. sulphur,
heating value, and ash fusion temperatures.

Consistency of heating value is of paramount, importance in most
plants, for it; is the item which literally, "makes the wheels go 'round."
A decrease in the heating value of the coal being used in a plant where
boilers are operated at maximum capacity, will reflect a decrease in
steam output of at least a proportionate amount, and usually more. This
decrease in steam output, similarly effects the value of the coal to the
consumer.

The ash fusion temperatures also play a decidedly important part
with regard to capacity, efficiency, and maintenance, in any plant where
design or load requirements make clinker, slag, or tube honeycombing
a factor. It is not the desire to convey the idea that the fusion'tempera-
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tures of the ash, such as initial deformation, softening point, or fluid
temperature, tell the complete or accurate story of clinker or slag
difficulty—but rather to consider them as perhaps the most reliable
indicators in common use today.

The consistency of the asli and moisture content of shipments, from
a given seam and operation, largely control the heating value, while
the ash fusion temperatures are generally subject to change with varia
tions in the sulphur and constituents in the ash. Hence, shipments of
coal containing consistent heating value and ash fusion temperatures
require uniform moisture, ash and sulphur contents.

Boiler plant performance is further penalized by inconsistencies in
analytical qualities. .Moisture content running on the high side results
in mechanical handling difficulties, climaxed of course when in conjunc
tion with an extraordinary amount of fireclay or freezing, during cold
weather. Pulverized fuel grinding capacities are usually adversely
affected by increased moisture content. Chain, grate installations on the
other hand, frequently sutler combustionwise, when the coal supplied
to them is abnormally dry. Increased ash content in coal shipments fre
quently introduces ash handling and disposal problems, with plant labor
as an important factor. A fickle sulphur content may attain a maximum
value high enough to cause corrosion difficulties under certain critical
boiler plant conditions.

A short period might be devoted to several matters of a very general
nature, perhaps seldom encountered, but usually with serious results.
Oxidized coal, loaded too close to the crop line in open pit mining, or
from a storage pile, can cause no end of trouble with low boiler plant
capacity and efficiency because of unfavorable physical, burning, and
analytical qualities. Extraneous material in shipments, including that.
encountered because of failure to clean railroad ears before loading
them with coal, is an inconsistency in preparation which should not be
countenanced under any condition. Damage and power failures due to
wood, metal, or oversized pieces of eoal are inexcusable. Then we have
the super-critical boiler plant personnel, whose favor must never-the-less
be curried. This is the individual, usually small plant fireman, who
climbs up on the ear of coal and pronto reports his expert opinion to his
superior. He might be dead wrong, but. it may be easier for him to prove
he's right than to retract his statement, so the tops of all loaded coal
ears should obviously show a pleasing as well as consistent preparation.

Needless to say, the actual amount of increased value per ton for
improved consistency, or conversely the decrease in value for less con
sistent preparation, will in almost every instance be different for each
coal and eVery consumer. By the same token the eost of providing
greater consistency in preparation as related to its various phases, swing
over a wide range for the entire coal industry. These statements ean be
made because of the wide variation in coal handling equipment, com
bustion equipment, and operating conditions, of the many thousands of
coal burning plants, and in production as it occurs in the same and
different seams and in the mining methods of the hundreds of mining
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operations involved. In quite a few coal consuming plants the effect of
change in such items as heating value, ash and moisture content, and
clinkering tendency have undoubtedly been rather accurately determined
on a dollar and cent basis. Many of the other items mentioned as being
affected by preparation most certainly have an important bearing, on
capacity and cost of plant operation. There is a dearth of reliable in
formation on the cost of providing various degrees of consistency in
preparation, as well as its dollar value to the consumer. In view of the
large number of variables involved this is understandable, but studies
should most certainly be encouraged to provide more facts about this
very important subject.

Because of the generalities with which this subject, is considered,
it is not deemed feasible to attempt the assignment, of actual values for
different degrees of consistency in preparation.

Among the advantages accruing to the boiler plant assured of being
supplied with coal of consistent preparation might be listed:

1. No need to adjust combustion equipment to suit varying fuel
requirements—less labor, lower labor cost, more satisfied and cooperative
personnel, and lower combustion control equipment costs.

2. Maximum capacity from units in service—less plant, overhead.

3. Less combustion equipment outage—greater plant capacity, lower
maintenance cost.

4. More uniform operating conditions—higher efficiency and lower
fuel cost.

5. Less smoke and atmospheric pollution—better public relations, and
more assurance of the continued use of coal.

Perhaps these features could best be summed up by saying the more
consistent the coal preparation all other conditions remaining the same.
the more reliable and the lower will lie the overall cost of boiler plant
operation, the greater will he the emergency capacity, and the more
satisfactory will be the operation of the plant.

Our Advertisers, -who make this volume possible, -will appreciate your inquires.
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(Presented at Annual Indiana Coal Conference, September 26, 1947. Reprinted Through Courtesy of
Indiana Coal Preparation & Utilization Society.)

RECENT DEVELOPMENTS CONVERT THE BAUM

JIG INTO A HEAVY-MEDIUM PROCESS

By BYRON M. BIRD
Technical Consultant, The Jeffrey Mfg. Co., Columbus, Ohio

Introduction

The story that Dr. Cromwell tells in his famous lecture "Acres of
Diamonds" came to the speaker as he was preparing this paper. The
gist of that story is this: A young man took mining and geology in a
university and then left his home village to seek his fortune in far distant
lands. Finally as an old man, and broke, he returned to the village where
he was raised. There he was amazed to see tremendous activity on the
site of his old home. He asked someone what it was all about. "Oh," was
the reply, "You must he a stranger here. That is the most famous
diamond mine in the world. Some years ago they found literally acres of
diamonds in the yard back of an old house that used to be there."

This story is certainly apropos to the Bauin jig. Like the mining
student of the story, coal companies and machinery manufacturers have
been searching far and wide for some trick process with which to wash
coal, while the best answer appears to lie in the commonest of all types
of washers, the Baum jig. Why add sand or magnetite or some other
material to a eoal to form a heavy medium when a natural medium-
forming material of fundamentally better characteristics is to be found
in every coal ?

Now jigging is inherently a "heavy-medium" process. For instance,
in an Alabama jig, operated to make a separation at 1.60 specific gravity,
the bed showed a 1.53 specific gravity, measured just above the opening
leading to the refuse elevator. This measurement was the average of the
solids and the water. And it was a true medium, with every particle
helping to build medium for livery other particle.* But it was .07 specific
gravity below that of the actual separation being effected by the jig.

Since that time one or two instances have been found where the
specific gravity of the. natural jig bed was just right or very close to it.
But such cases are unusual. Typically, a jig feed is deficient in particles of
the right size and density to form a medium of high enough specific
gravity. But the fact that the natural jig bed is so close to the desired
specific gravity makes building it up artificially very attractive. Evi
dently the amount of medium to be added would be very small.

The development of a suitable medium lias been investigated over a

"Sec Dr. II. D. Thomas' chapter "Principles of Gravity Concentration." "Coal Preparation,"
A.I.M.F.. 19-13. pp. 249.
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period of years and a workable answer has been found, one that in all
essential particulars changes the Baum-type jig into a float-and-sink
machine capable of washing any size range simultaneously from 8" to
200 mesh.

This development lias come slowly. One reason for this will be evident
at once. If an artificial medium is to be used, it must be kept out of the
washed coal. This has meant development of the jigging process itself,
for. obviously, if a conventional type of jig stroke is used, one in which
a considerable part of the separation takes place on the up stroke, the
high specific-gravity material necessary to form a suitable medium will
be washed over into the washed coal. Then the work has progressed
slowly for another reason. The investigators have been groping in the
dark. Getting one's hands on the fundamentals, so that systematic ex
perimentation is possible, has been a slow process.

In this paper the development of a heavy-medium jigging process
will be reviewed and because the development of a "back-stroke"
separation has preceded it and is a necessary part of removing the heavy
medium from the washed coal, it will be reviewed first.

"Back-Stroke" Jigging

Fundamental Equation. A simplified form of the differential equation
for a particle in down currents of water is to be seen in Fig. 1. The
derivation of this equation may be found in Chapman & Mott, "The
•Cleaning of Coal." Chapter 3.* Now the point must be emphasized that
this is not one of the conventional equations commonly appearing in text
books on ore dressing: sueh equations usually deal with the separation in
up currents. This equation deals with the separation in down currents.

The equation contains two terms, oiie involving specific gravity and
the other size and shape of particle. The first thing to note is the expres
sion (V'-\V) in the second term. Evidently, if someone can develop a
process in which V == \V, the entire second term, involving size and
shape of particles, will vanish. Then the downward motion of any particle
will depend solely on the first term involving only specific gravity. To
anyone familiar with jiggling, with a down stroke following every up
stroke, that, process would seem to hold great promise, but all efforts
failed in the earlier work owing to the fact that the average jig bed
opens on the up stroke.

The investigation was started about 1930 but little was accomplished
until about 1937. At that time the Jeffrey Manufacturing Company
decided to have your speaker tunc up new jigs as they were installed.
This afforded him an opportunity to work on this problem, an opportun
ity to work with an air valve having probably one thousand significantly
different workable combinations. He kept trying them, not always in an
orderly way, for he was groping in the dark. Then one day he stumbled
on to a combination that showed promise. All of a sudden, size and sbape
of particle seemed t" make no difference. Refuse 48 mesh in size began

•Chapman & Hall Ltd., 11, Henrietta .Street, W. C. 2. (1928) London, England. Incidentally, a
recent letter from. Dr. Chapman advises that he ami Dr. Mott intend to revise this very valuable
book on the cleaning of coal.
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appearing in the refuse elevators along with (>" pieees. At last he had a
hand hold on the solution of an elusive problem.

Not only was this a workable jig stroke, hut analysis showed it to have
some fundamental logic behind it. With that start, back-stroke jigging
has been making steady progress over a period of around ID years. Each
new discovery has speeded up the work. But its possibilities are still not
exhausted. Even during the past six months significant progress has been
made in applying the basic method.

The Jigging Cycle. As an aid to understanding some diagrams to follow,
Fig. 2 is shown giving a cross section of a Damn jig. This shows in effect
a U-tnbe filled with water. On the right leg is the jig bed, on the left,
the air chamber. Above the air chamber is a receiver and an air valve. At
the beginning of each stroke air is admitted rapidly through the valve
for about 1 sec. It pushes down on the water at the left, producing a
sharp upward acceleration on the right that lifts the bed in a mass. Then
the incoming air is shut off and the air in the chamber at the left is
allowed to expand for roughly 1 see. During this stage the pressure drops
and the upward acceleration of the water decreases rapidly, allowing
the coal bed to open from the bottom upward. The result of these two.
steps is to suspend the particles of coal and refuse in the water ready
for se[)aration. Then the air is exhausted and the separation takes place
with the water and the particles falling together.

The stages of the separation of the jig bed can be followed in Fig. 3,
which should be entirely self-explanatory. The important tiling to note
is the fact that the entire separation lakes place on the "back" or
down stroke.

Now someone may object at this point that Hie particles and the
water cannot continue to fall at the same rate, that the particles must
inevitably gain on the water if any separation is to take place. If so,
there must be someseparation according to size and shape. This is a point
that has bothered about everyone, including your speaker. And yet. as an
experimental fact, the jig seemed to function as if no separation accord
ing to size or shape were taking place. Finally. Dr. 15. T. Thomas^ of
Battelle Memorial Institute pointed out the answer. The lack of sizing
apparent on the down stroke lies in the fact that the bed conies to rest
on the screen at the end of each stroke.

He pointed out Unit the down stroke may be roughly divided into
three phases. In the initial phase the water and particles fall together;
every student of jigging has recognized this phase. Then follows a phase
in which the particles gain on the water; during Ibis phase some separa
tion according to size aiid shape occurs. But everyone heretofore has
failed to grasp the importance of the particles coining to rest on the
screen plate. Necessarily, just as the bed closes, the particles and the
water pass through a stage in which they again fall at the same speed.
That critical instant is of great fundamental importance in jigging un
sized feeds.

Once some of the fundamentals of the, down stroke were grasped,
certain essential techniques became evident. These will now be discussed.

You'll discover good merchandise advertised in litis //.mi/ publication.
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Rapid Aeceleralion. The upward acceleration of the water must be rapid
enough to lift the bed in a mass. But for some reason that is not at
present understood it must not be more rapid than necessary to accom
plish this objective.

intermediate Sizes Required. The screen analysis of the jig feed must
be such that the bed can be lifted in a mass. To be lifted, the particles
must lock together. In general this involves sufficient intermediate sizes.
On coal this point is of almost no importance, but. on hard ores a jig
feed made by some special type of crusher is sometimes difficult to lift
in a mass. If this occurs, some intermediate sizes must be recycled.

Low Water. The "net" upward water must he a minimum. If reference
is made again to Fig. 2, this point will be clear. The rapidity of the down
currents is determined by the difference in level between the water in
the jig bed and that in the air chamber, as represented by "H."

Now the. term "net" upward current water needs some explanation.
It is the water added through the jig header. It represents the water that
is added to replace what does not come back tbrough the screen on the
return stroke. Inasmuch as the down stroke should be as rapid as prac
ticable, it follows that in an ideal jigging operation, the net water or
added .water should be zero. Enough water should be introduced with
the feed to transport the coal along the jig and no other water should
be needed.

Some day jigs will be built without headers. This construction will
solve many a jigging problem, for the average jig operator has a mania
for using water. He wants all the valves wide open. If there are no
valves, he cannot gel into trouble. Actually there is no surer way to
throw off the cleaning on the small sizes than to use water indiscrim
inately.

An experience might be given to show the importance of limiting
water. In one of Jeffrey's recent installations of a Baum jig handling
500 t.p.h. of 8" x 0" coal, the jig was run for a period with a pre
liminary adjustment, involving quite a bit of water on the header. After
the "hugs" were worked out of the plant, attention was given to tuning
up the jig. The first step, naturally, was to cut wafer. The valve on
No. 2 compartment was gradually (dosed entirely and the one on No. 1
compartment was closed in large measure. It was not shut off entirely
because the water lines to the push water box ahead of the jig proved to
be too small to supply the necessary transportation water. For this
reason sonic; water was supplied through No. I compartment.

After the plant bad been running for an hour, the railroad inspector
dropped up to see what had happened. He remarked that he had had
no complaint on the quality of the cleaning but something had happened
to the fine sizes. The cleaning was so much improved that it was obvious
even to a casual inspection.

Now what of power consumption?
From the fact that less water is beingcirculated, one might reasonably

think that the total power consumption on the jig would be reduced.
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This does not follow. The power to jig coal does not vary greatly. As
water has been cut down, the amount of air used has been increased,
also, in some instances, the pressure at which it is used. But, of course,
a matter of importance today when so much emphasis is being placed on
the reduced volume of water is very advantageous either in reducing the
size of the clarification system or in improving the clarification. This is
running plants in closed circuit and wasting no water to the rivers.

Long Expansion Periods. Tlie period during which the air is allowed to
expand is of great importance in getting the bed adequately opened
so that all of the water can return to the hutch compartment on the
return stroke. As time has gone on, the trend has been to use more and
more expansion. For instance, a typical jig stroke today is 100-120
degrees air admission. 100-80 degrees expansion and 100 degrees exhaust.
The long expansion period has been very beneficial in getting a perfect
opening of the jig bed on the up stroke.

A further contribution to the effectiveness of the expansion period is
a very slow jig sliced—commonly around 22 strokes per minute. This
gives ample time for complete opening of the jig bed to the very topmost
layers on every stroke.

Shallow Jig lied. The depth of the jig bed i.e. the distance from the
screen plate to the overflow lip should he a minimum. If it is too great,
the bed acts as a valve interfering with the return of water through the
screen plate. Experience shows that in handling even an 8" x 0" feed,
the jig can he operated successfully with a bed as shallow as 22 inches.

Clean Circulating Water. To facilitate return of the water through the
screen plate, the circulating water should he as clean as practicable. The
jig action is distinctly dampened if the water gets over 25% solids. In
this connection, the argument has often heen advanced for running a jig
with dirty water, that its higher specific gravity is an advantage. But a
moments consideration will show that a specific gravity as low as 1.08
really could not enhance the jig operation in any significant way. Experi
ence shows that the cleaner the circulating water is, the better the
jigging.

Heavy-Medium Jigging

Xow all of this preliminary discussion has heen necessary to show a
workable scheme for using a heavy medium without washing it over with
the coal. Necessarily, the medium of high specific gravity must go out
with the refuse or with the middling product so that it can be recovered
and returned to the jig feed. The pure back-stroke separation takes care
of this problem.

But someone objects at this point, why have the medium? If tlie
entire size range can be separated efficiently, why complicate the circuit
by introducing any medium ? That question gave your speaker consider-
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able trouble. Initially, he tried nut the medium without analyzing care
fully what he expected to get. The improvement in the jigging went
beyond his fondest dreams. Then he wondered why. He recalled an
experience in Alabama where he jigged Mary Lee Coal, 1" x 0", in a
hand jig,,effecting a separation at 1.88 specific gravity. The. stroke used
was very similar to that now used on the Baiim jig and just described.
If straight jigging will effect separations like that, why add the medium?

The answer, however, once one thinks carefully, is actually simple.
True, back-stroke jigging of unsized materials in inherently a perfect
gravity process, the only one thus far discovered, but it is subject to
severe limitations as to capacity. For instance, in the Mary-Lee test
just mentioned, the tonnage might be compared to that of running
25 t.p.h. on a 3-compartment, T-fl. Baum, in other words, of running it at
one-tenth its rated capacity. What the medium does, then, is to speed
up the separation.

That this is the case, may he readily seen from Fig. 4 in which some
actual values are substituted in the first term of the fundamental ecpia-
tion in Fig. 1. The figures show the effective relative specific gravities of
two particles of hone, one of 1.50 specific gravity and the other of 1.45
specific gravity. The ratios govern the rapidity of the separation. With
different media they vary all the way from slightly above 1.0 to infinity
as the specific gravity is increased. But the fact should be noted in
particular that they gain most rapidly as the medium approaches closely
the specific gravity of the separation, that is, 1.45. This is a clear
demonstration of the fallacy of attempting to run a jig with very dirty
water, for, as mentioned previously, water containing 25% solids, which
is the upper safe operating limit, has about LOS specific gravity. Obvi
ously the increase from 1.00 with clean water to 1.08 for dirty water
would hardly change the ratios.

Now the gains in relative Specific gravity are tremendous, but they
cannot be realized fully in speeding up the separation because as the
density .of the medium increases, the particles settle more slowly. How
ever, the overall gain is very great, as shown by greatly improved clean
ing of the fine sizes with an artificial heavy medium present.

Medium Circuit. A basic medium circuit is shown in Fig. '5. The essentials
are a screen to size the product of the last refuse elevator into three
sizes. The coarsest size is crushed. This, together with the undersize of
the bottom screen, is delivered back to the jig feed. The intermediate size
is sent direct to refuse. The meshes of the top and bottom decks are
chosen to suit the coal. Usually the top is about %" and the bottom about
3/16". As shown, the %" x 3/16" size is discarded. If the meshes are
properly chosen the intermediate size will be essentially bone from
which the coal cannot be liberated except by fine grinding. Actually,
however, a number of instances have already been found in which there
is laminated material in this intermediate size. In those cases, the entire
product of the last elevator is run through the crusher and returned to
the jig feed, nothing being discarded whatever. Whenever this practice
is workable, it is obviously desirable, affording a maximum recovery of
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coal. The returns to the jig feed may either be conveyed or [tumped.
Now this basic circuit should, be carefully distinguished from one

in which the crushed materials are jigged in a separate jig. That practice
defeats the purpose, which is to build up a medium in the primary jig.
This point leads naturally to the next section dealing with the medium
band.

The. Medium Baud. When the experimental work in building a medium
in Ihe jig was first undertaken, a rather natural thing—from analogy
with a Chance medium of sand id' 2.65 specific gravity—was to recycle
shale, but the ash content of the washed coal could not be maintained
wifh an artificial shale medium. The medium density was obviously too
high. It had to be narrowed down to bone of about 2.00 specific gravity.
This observation was very proplexing at first, but if can probably be
explained now, at least in part.

Remember that the medium being recycled is composed of mixed sizes,
usually about t/g" x 0". This being the case, the particles need not be
of very high specific gravity relative to the speeific gravity of the medium,
in fact, cannot be. For instance, an unsized medium of 55% solids by
volume will certainly be mobile. This means that, bone of about 1.9 specific
gravity can be used for a medium of 1.50 specific gravity and bone of
about 1.8 specific gravity for a medium of 1.45 specific gravity.

The conclusion is inescapable that bone in tbis range constitutes the
essential constituent of the medium. .Materials of higher and lower
specific gravities that may be returned from the middlings crusher
become primarily coal and refuse, as distinguished from the artificial
bone medium. Necessarily, all sizes in this specific-gravity range function
as medium, each medium particle tending to support any coal or refuse
particle coarser than itself. It follows, however, that the finer particles
arc of greatest, value, for a Vt" particle.of medium can support, only
pieces coarser than %" whereas a 150-niesh particle is effective on all
coarser particles.

Amount of Meduim Required. The amount of medium required naturally
varies greatly according to how much bone of the right speeifie gravity
and size occurs in the jig feed. In an average ease of a jig washing 500
t.p.h. the last elevator usually shows around 10 t.p.li. of fine bone. This
is 2% by weight. Obviously, if the jig feed happened to contain such an
amount, no medium would be necessary and, as mentioned earlier, at.
least two cases have been found where thai condition has prevailed. Until
the experimental work was done in connection with developing the heavy-
medium circuit, these eases were very puzzling. One, for example, oc
curred on Pocahontas No. 3 coal. The jig feed presented a difficult
washing problem, the coal containing a high percentage of near-gravity
materials, up to 20% ^ 0.10 speeific gravity. And yet, the separation
was extremely efficient.

This case is now easily explained. Ahead of the jig, the carbon sizes
(7/16" x 0") were screened out and cleaned on air tables. Then the air-
table refuse and middlings were added lo the jig feed. Tins procedure
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gave something approaching the right amount and size of bone of around
1.9 specific gravity. Thus, the jig was being operated with a good heavy-
medium circuit and this fact explains its sharp separation.

Control of Amount of Medium. When a heavy-medium circuit was first
considered, the problem of how it should he controlled loomed large. But
inasmuch as many companies with heavy-medium processes keep someone
busy running float-and-sink tests to control the washing, it seemed
reasonable to believe that coal companies in general would do so with
the jig. With this idea in mind the first heavy-medium installation was
observed carefully to see how much attention it required. But the jig-
ran along all day without any discernible change. What was happening?
Obviously the jig feed had changed a lot during the shift and one would
reason that the medium should have required some attention.

However, as soon as longitudinal section of the jig was examined, as
shown in Fig. 6, at least a partial explanation was found. The "fish"
float is a hydrometer measuring the specific gravity of the. mixture of
coal and water. If too much medium or a medium composed of particles
of too high a specific gravity is formed, the specific gravity is increased
and the float rises. As soon as this occurs the star gate begins to draw
refuse, especially coarse refuse. As a result the refuse bed is thinned
out. As this occurs, the jig hutches more rapidly and withdraws more
fine refuse, and, with it, medium, through the screen plate. In this way
the medium density is controlled by the float in No. 1 compartment.

As a result, about all the jig operator needs to do is to put back plenty
of medium; the jig will do the rest. If any tendency develops for too
much medium to be held in the circuit, which has occurred in one
instance, larger perforations can be used in No. 1 compartment. For
example, in this instance, they were changed from y.\" to %". This
resulted in a greater hutching rate and enabled the float to control the
medium circuit.

Now this explanation of the way the medium density is controlled
may bother those listeners who are familiar with other heavy-medium
processes in which tin; medium particles are supported in vertical cur
rents of water. Their first thought is this: Medium specific gravity should
not be affeeted by the amount of medium. That is correct for up currents,
but does not hold for down currents. In up currents the interstitial
spaces between particles are fixed, and, hence, the specific gravity of

. the medium for any given kind of particle. But not so in down currents
in a jig. The interstitial spaces can vary with the amount of medium.
Thus if too much medium is present, the specific gravity is high. As a
result, if too much medium builds up in the circuit, the fact is reflected
by-the float in No. 1 compartment rising higher on each stroke and ad
justing the amount of medium present. ♦

In an initial adjustment of a jig, how can one tell when he has too
much medium? Practically, the answer lies in the capacity of the last
refuse elevator. If it shows peak loads beyond the elevator capacity, the
air should be increased on No. 1 compartment to speed up the hutching
rate. Once the right adjustment has been found, the experience has been
that it requires no further attention; the float control does the rest.

Buyer mcels Seller in the back o] Ibis book.
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Why has there been no difficulty with medium getting into the washed
coal? As a practical operating matter, medium must come just high
enough in the last compartment to cover the fish float, but no higher.
What holds the level? The answer is the same as that given for the
circuit as a whole. If too much medium accumulates in the last compart
ment, tlie medium specific gravity becomes high, the float rises, and
thins out the coarse bone bed. Then the excess medium hutches through
the screen.

One other point might be made in this connection. A jig never entirely
stops hutching at any time as long as there are any fine materials in the
feed. The hutching is merely reduced by holding a coarse bed of refuse
on the screen, but not entirely stopped. For this reason a jig with an
artificial medium circuit should never be idled with no feed. However,
if, through carelessness, the medium is lost from the circuit, it is re
covered very rapidly as soon as the normal jig operation is resumed.

Shale in Medium Circuit. Many coarse laminated pieces removed in the
last compartment of a jig contain clay or shale. When they are crushed,
these impurities show up in the medium. They are readily rejected by
the hutching action of the jig, but are detrimental in dirtying up the
circulating water system. This is unavoidable, but crushing of shale
should be minimized. For that reason No. 1 (or Xo. 2 compartment in the
case of a three-compartment jig) should be controlled carefully to throw
no pure shale or clay particles that contain very little recoverable coal
into the last compartment.

Type of Middling Crusher. The most satisfactory middling crusher is a
slow-speed hammer mill. It is selective in its action, crushing coal in
preference to refuse, but it does crush some bone and thus insures an
adequate supply of medium of the required fine size.

Some Observations on the Artificial Medium

(1) The jig medium appears to act over the entire size range. For in
stance, the cleaning of the -IS mesh x 100 mesh sizes is greatly
improved by its use. This observation is borne out by some data to be
shown later. Probably the explanation lies in the complete absence
of upward interstitial currents in the jig bed.

(2) All sizes of coal tend to be washed at one specific gravity. This
observation means, fundamentally, that a falling medium has no
sizing action. This is to be expected from the fundamental equation
for falling particles given earlier. It gives this medium an important
technical advantage over those where the medium rises, for they
have a sizing action that limits the size range effectively cleaned.

If a coarse egg size must be washed at a lower gravity than the
smaller sizes, the back stroke must be modified by the addition of
some water to hold down the medium density. However, many com
panies, on account of the growing importance of the domestic-stoker
market today, wish to clean all sizes at a relatively low specific
gravity.
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(3) The crushing circuit, then, becomes of great importance in liberat
ing coal from laminated pieces so it can be recovered.

(4) Seemingly, any difficulty of separation can be handled. Some data
showing very difficult separations are given later.

Results

In a general way washing results must be considered from the stand
point of the percentage of near-gravity materials, which is a measure of
the difficulty of the separation, and of the size of materials. For instance,
no one would expect to jig y." x 0" coal at the same rate that he would
jig (>" x 0" coal. The fine feed would require several times as much
effective jigging capacity as the coarse feed. However, in the data to be
given, the screen analyses are not widely different and so the results
may he appraised on the basis of percentages of "near-gravity"
materials.

Percentage of "Star Gravity." The best measure of the difficulty of a
separation is the percentage of material within — 0.10 specific gravity
above and below the point of separation. For example, if a separation
is to lie mad" at 1.50 S] ific gravity, the important factor in measuring
the difficulty of the separation is how much of the feed is between 1.40
and 1.60. This percentage, to make it comparative with percentages from
other coals, is commonly reported as a percentage of the portion floating
at 2.00 specific gravity. This procedure prevents large variations in the
amount of pure rock in the jig feed from obscuring the real washing
problem.'' Fig. 7 contains data for interpreting washing difficulty.

Discussion of Results. In Fig. 8, overall results arc given for several
plants. In all of these the jigs are making at least the recovery shown
possible icy the float-and-sink data of the raw coal. For instance, if the
tloat-and-sink tests of the raw coal show a possible recovery at'80% with
0% ash, the jig is recovering at least S0% of washed coal analyzing
ii'' ash. To whatever extent tlucre is inefficiency in the separation—and
there always is some—it is at least offset by coal recovered from crushing
laminated pieces. The difficulty of (lie separations cove ra considerable
range from simple to very difficult. The capacities given are actual, not
contract tonnages. The figures are reported in this way because in one
ease the plant is being run below the contract capacity.

In all instances except the first, the data are sketchy, having been
collected over short; periods of time. For this reason some individual
result may he in error, hut the data taken collectively present a consistent
picture Moreover, several other plants on which the data are not con
sidered good enough for presentation arc probably doing equally good
work.

Now the figures in Fig. 8 relate to the separation over the entire size
range. How about the cleaning of the fine sizes? To answer this question
•Refer in "Interpretation of Float-and-SInk Data" by II. M. Bird, Proceedings of tin- Third Inter
national Conference on Bituminous Cool November 1931, Volume II.
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a set of figures are given in Pig. !) for the ys" x 0" sizes screened from
washed 5" x 0" sizes. These figures, it should he said, were taken over
one weeks time in a plant in which a heavy-medium circuit was being
used and in which the water circuit was entirely closed. Thus, they
should be considered to be very reliable.

The data show that the ash and sulphur percentages do not begin to
mount until SO mesh is reached. Down to that size the fines are as well
cleaned as the composite 5" x 0" size. The complete size range showed
6.35% ash and 1.7% sulphur. The composite to SO mesh in Fig. 9 is
5.83% ash and 1.7% sulphur. A sharp rise in ash and sulphur contents
will be noted in the size minus SO plus 100 mesh. Below 100 mesh the
jig was ineffective, the ashes given beingessentially the same as those in
the raw coal. For comparison with these ashes and sulphurs, the figures
for the raw coal i/8" x 0" were 12.27% ash and 1.55% sulphur.

Summary

A basically new method of operating a jig is described, one now in
use in six washeries, the first installation having been made in 1942.
Data on four of the plants show a recovery at least equalling that shown
possible by the float-and-sinh data mi the raw coal.

The method involves two essential features: (1) The circulation of a
bone medium about ys" x 0". This fills the interstitial spaces in the jig
bed, in this way the jig is converted in effect into a lloat-and-si'nk
machine. (2) The use ofa type of jig stroke such that the entire separa
tion takes plaee on the back, or suction, stroke. This type of stroke holds
the medium in the bed and prevents the jig from washing it over with
the coal.
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Fig. 1: Fundamental Equation for a Separation in a Downward Current.

Downward Motion =
K, (S-M),

S

Sp. Gr.

K, (V-W)'.

S

.Size
&

Shape

In the above equation— K, & K» are constants
S = Specific Gravity of particle.
M = Specific Gravity of pulp.
V = Downward Velocity of the particles.
W = Downward Velocity of the water.
g = Acceleration of gravity.

Mote: The equation in Chapman & Molt has been modified by the substitution of the
specific gravity of the solids-and-waler medium (M) for the specific gravity of water
appearing in the original equation: Also the equation has been simplified somewhat.

but the mathematical reader will realize that "downward motion*' is——and that Ki
MTa

is dimensionless while K- will have the dimensions."

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



ILLINOIS MINING INSTITUTE 119

Fig. 3: Showing Opening of Jig Bed with Back-stroke Separation.

1.
BEFORE START OF STROKE

4.

AIR EXPANSION

(INCOMING AIR CUT OFF)

2.
INITIAL AIR ADMISSION

AIR EXPANSION ONLY
EXHAUST VALVE BEGINNING

TO OPEN

S.

LATER STAGE OF AIR
ADMISSION

6.

AIR EXHAUST.SEPARATION

Fig. 4: Effective Specific-Gravity Ratios of Two Particles of Bone of 1.45 and 1.50
Specific Gravities, respectively, with Various Media.

Medium

Water

Natural jig bed

Artificial bone medium

Artificial bone medium

Artificial bone medium

Medium Ratio
Sp. Gr.

Remarks

1.00 1.07 Typical of closely-sized feeds on jigs.

1.40 1.93 Good Baum jig practice on unsized feeds.

1.42 3.38 New practice with bone medium.

1.44 10.63 New practice with hone medium.

1.45 Infinity New practice witli hone medium.
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Fig. 7: Interpretation of Near-Gravity Percentages.

± 0.10 Curve
percent

Degree of Difficulty Preparation

0-7 Simple Almost any process; high tonnages

7-10 Moderately difiicult Efficient processes; high tonnages

10-15 Difficult Efficient process; medium tonnages; good
operation

15-20 Very difficult Efficient processes; low tonnages; expert
operation

20-25 Exceedingly difficult: Very efficient processes; low tonnages; ex
pert operation

Above 25 Formidable Limited to 3 few exceptionally efficient pro
cesses ; expert operation

Pig. <V: Results with Baum Jig Equipped with Heavy-Medium Circuit. All Plants
Shown are Making the Yield Shown Possible by Float-and-Sink Tests of Raw Coal

at Ash Contents Made in Washing.

Coal Seam

&
State

Sice Range
Cleaned

Effectively

± 0.10
Sp. Gr.

%

Pittsburgh,
Pennsylvania

4" x 80 M. 4

Kochlcr,
New Mexico

3" x 65 M. 22

No. 11
Kentucky

6"x65M. 5

5 Block
West Virginia

6"x65 M." 12

Tons/Sq. Ft./Hour

* Raw coal screened and Y»" x 0" air tabled; refuse added to jig feed.

Notk: Plants 1 and 2 recover all fines with the washed coal.
Plants 3 and 4 lose part of the extreme fines to the river.

3.2

,2.4

4.8

2.8
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Fig. 9: Performance of Heavy-Mediuni Separatum! on Pne Si8CS in a 5" .r 0" Peed.

Mesh
Wt.,

%
Ash,

%
s,
%

Ciuiuil.
Wt.. %

Cum id.
Ash, %

Cumul.
S.%

Screen Analysis

+20 1.17 6.89 1.10 1.17 6.89 1.10

—20+30 5.49 4.87. 1.04 6.66 5.22 1.05

-30+40 13.85 5.18 1.15 20.51 5.19 1.12

-40+50 10.67 5.66 1.18 31.18 5.35 1.14

—50+60 8.75 6.57 1.19 39.93 5.62 1.15

—60+70 3.88 6.43 1.21 43.81 5.69 1.15

—70+80 5.23 6.96 1.25 49.04 5.83 1.17

—80+100 18.60 10.70 1.44 67.64 7.17 124

—100+140 24.96 18.38 1.95 92.60 10.19 1.43

—140+200 4.57 20.97 1.98 97.17 10.70 1.46

—200 2.83 22.58 1.81 100.00 11.03 1.47
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Reprinted from COAL ACE, September, 1947. Copyright, 1947, McGraw-Hill Publishing Co. Inc.
All Rights Reserved

BRITISH vs. AMERICAN COAL MINING

By EUGENE MeAULIFFE
Chairman, Board of Trustees, The Union Pacific Coal Co., Omaha, Neb.

With a definite shortage of coal for transportation, public service,
manufacturing and heating processes now confronting Great Britain,
and with the possibility of a repetition of the suffering endured by the
British people in the winter of 1946-47, much is being said respecting the
Eael that the average production per man-shift of the British mine worker
is not comparable with the daily output of the American mine worker.

It is axiomatic that no two coal mines are alike, whether compared
physically or in output per man-shift, which, after all, represents the
most comprehensive method of comparison. The criticism of the British
coal operator and mine worker centers around the fact that the American
mine produces about; 5 1/16 times the weight of coal secured in Great
Britain per man-shift worked. The British output is running at 1 ton
per niaii-shift, while our record for all bituminous and lignite mines
averages 5.78 tons per man-shift.

The first element in this comparison which the average writer ignores
is thai Britain uses the long ton (2.240 lb.) while our bituminous-coal
figures are based on the short ton (2,000 lb.). Thus, the British ton is
12 percent heavier than ours. We would recommend that Britain hold
onto the Tower of London, Westminster Abbey, St. Paul's Cathedral and
a thousand more of its traditional landmarks, but that it should adopt
the decimal system in its weights and currency.

This difference of 12 percent, however, is but a minor matter. The
real handicap that Britain suffers lies in the marked spread in physical
conditions, including the removal of much-thinner coal seams and more
heavily pitching measures. Much of Britain's coal is taken from a series
of coal seams, many of which lie at depths under the surface so far below
our maximum present-day depths as to make any real comparison
impossible.

In the absence of any British national average, we are compelled to
depend upon the drilling records of a new Scottish property where sink
ing is now under way and which will approximate the average of all
British mines. The U. S. Bureau of Mines released in July, 1947, its
Mineral Market Report M.M.S. No. 1526, which covers the "Thickness of
Bituminous-Coal and Lignite Seams Mined in the United States in 1945."
A similar survey was made by the U. S. Bituminous Coal Commission

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



ILLINOIS MINING INSTITUTE 125

for the year 1920, which checks very closely with the 1947 compilation,
from which we abstract the following:

Tons Avg. Thickness, Avg. Tons
Mine Coal Mined Feet per Man-Shift

Strip .„ 109,986,865 5.30 15.46
Underground -167,630,-;••_' 5.40 5.04

All Mines 577,617,327 5.40 5.78

The production of 15.46 tons per man-shift in the 19 percent of the
total production stripped, as compared to 5.04 in the underground mines,
presents conclusive evidence of the extent to which physical conditions
enter into man-shift tonnage.

In June last, we were given the opportunity to review the physical
conditions that attach to a mine now under const ruction in Fife, Scotland
—the Rothes colliery, originally planned by the staff of The Fife Coal Co.
and which is now being constructed by the National Coal Board of Great
Britain, whose engineers and milling experts approved the plans of the
Fife company.

The details of the Rothes colliery were worked up by the Fife
company's Staff after making an exhaustive inspection of the largest
and most-modern collieries in America and on'the Continent. .Many of
the details adopted wore, in fact, taken from American and Continental
properties. A total of 11 separate seams, ranging from 20 to a maximum
of 84 in. in thickness, will be worked through two circular shafts 24 ft.
in diameter. None of the seams are of uniform thickness nor are they
continuous throughout the property. The area of the available field, 10
square miles or (1,400 acres, with a reserve of workable coal totalling
183,000,000 long tons (204,496,000 short tons) will he mined from 51,618
seam-acres, or approximately 73 percent of the total coal-bearing acreage.
The details set forth below will prove informative:

Thickness, Scam, Total Calculated
Seam Acres Indies Reserves. Tons

Smithy Top 6,245
Smithy Lower , 6,245
Little Splint 4,743
Seven Feet 4,991
Main ..... 5,874
Jersey 2,514
Top Lochgelly 6,439
Lower Lochgelly 6,439
Glassee 646

Five Feet 6,439
Dunfermline Splint 1,043

Total and Average 51,618

20-50 21.857,500

30-60 25.604.500

22-75 14,229,000
32-57 14,973,000
31-40 16,447,200

20-40 7.793.400

28-58 25,756,000
23-33 16,741,400
20-30 1,679,600
28-84 35,414,500
20-36 2,503,200

40.66 182,999,300
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It will be observed that the weighted-average thickness of the 11 seams
under a varying acreage, taking the mean thickness of each seam for
purposes of calculation, is but 40.66 in., and that the extraction per seam
acre is 3,545 long or 3,970 short tons. Assuming that, it costs more to
develop and produce coal from seams that thin down to 20 in. and
average but 40.66 in. in thickness than it does with seams averaging 64.8
in.,-this factor alone would tend to create a lower man-shift output than
that obtained in our American mines.

There are, however, more serious handicaps applying to the British
operation. Such include thiekness of cover and weight of the overlying
strata, the necessity of driving haulageways in the rock below the coal,
added ventilation problems and protection of the surface against subsi
dence. Britain is very jealous of its tillable surface lands. The task of
removing the negligible tonnage secured by stripping in Great Britain
is made doubly hard by the fact that, the surface soil is first removed and
carefully stored ami thereafter several inches of the subsoil is treated in
the same manner. Then, when the spoil banks are carefully levelled, the
subsoil and surface material are restored to the same position they oc
cupied originally. Certainly, the British strip-coal producer does not
get 15.46 short, tons pet? man-shift worked by his employees. Britain goes
out for the highest, possible'extraction also, which again costs man-shifts.

•The Machinery Question

Much also has been said to the effect that the coal-loading machinery
sent, over to Britain has not pulled up production. Some of the promoters
of this type of machinery have promised an immediate gain of 25 per
cent in production from machine over hand loading. This is not the
experience of American coal operators. The cold facts are that while
coal-loading machinery should and eventually will reach the proportions
in Great, Britain that exist here, those who pioneered this type of machine
(as well as the now firmly established coal-cutting machine) found out
early in their experience that it took some time to syncln-onize the efforts
of the underground supervisors and the working force before they would
make the best of the machines. There is nothing new in this situation.
It is as old as machinery. America has a long way to go yet before all of
its coal is loaded, or even partially loaded, by power-driven machines.

After attempting to clarify the difference in working conditions that
govern in Great Britain and those that exist in America, there yet
remains the more-important political situation that enters into the ques
tion of coal production. That the British mines are not producing enough
coal to carry the nation's domestic load is an open secret. The Minister
of Fuel and Bower has said so repeatedly and posters that scream the
National Coal Boards' slogan—'"Work or Want!"—are to be seen in
the various coal fields. Yet the daily and weekly produetion sinks. Some
months ago, the Coal Board set 200,000,000 tons as the minimum-possible
requirements for the year 1947. So far, the production is lagging and the
mot-rigid economies are being practiced—and coal is being purchased at
high prices from American mines to fill the need.
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Something big must be done if Britain is to recover its old spirit.
A new leader who can re-form the industrial front line, such as was
done by Churchill after Dunkerque, is tragically needed. The Labor
Government lacks the courage to confess its mistakes. There is a lack of
discipline in the mines and, with a shortage of labor, the mine officials
are in an even-worse position to deal with strikes, slowdowns and ab
senteeism than were the operators before the government took over. The
Labor Party over-promised and, with pay day here, they are in default.
It was an Englishman, Isaac Newton, who discovered the law of gravity,
and that law holds as good today as it did in 1665 when Newton observed
the falling of an apple in his garden. If Britain fails—and some of its
friends are now becoming very fearful—its first shove down the incline
will come from its coal mines which, since the beginning of the industrial
age, have been tint foundation and keystone of Britain's greatness.

Problem for America

There is a growing disposition on the part of British political leaders
to lean on America, forgetful of the fact that this country cannot restore
and support the greater part of Europe and a substantial portion of Asia.
As of June last, the American people have subscribed $23,300,000 for
relief and rehabilitation work overseas. As of mid-August, the American
corn crop—the most-important of all our grain crops—has been sharply
cut by drought and searing winds. This means less pork, beef and
poultry and higher prices for consumers. We have been a giving govern
ment for 15 years—first at home and now world-wide. It is time to read
the crossing sign: "Stop, look, listen."

Britain should abandon its further ventures along the road to social
ism, want and suffering. It has failed in the operation of its coal mines
and it will make the same failure with its railroads and its steel industry.
Some man with a stentorian voice should call the nation to eight hours'
work, six days a week, foregoing all strikes, voluntary absenteeism and
slowdowns. "Produce! Produce! Produce!" should he the cry from the
government, the press, the radio and the pulpit. If the food allowance
is not sufficient for those engaged in hard labor, amplify it, tightening up
on those who could hut will not work.

Play ball with the Advertisers who play ball with us.
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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 ail 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 1,
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 IIT.

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-

Mentioning this publication when uniting Advertisers puts friendship into business.



ILLIXOIS M I NIX G IX8 TI T I! T E 129

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 hoard 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 hoard
shall consist of the officers and
twelve other hoard members.

ARTICLE IV.

Duties op Officers.

Section 1. The president shall
perform the duties commonly per
formed by the presiding officer and
chairman. lie shall sign all orders
for payment of money by the treas
urer, and with the executive hoard
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 his 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. He 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 he
published. His own judgment is to
prevail in such matters unless ob
jection is lodged at a regular meet
ing or by the executive hoard.

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 he submitted to the November

meeting of the Institute.

Section 5. The Executive Board
shall perform 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 VI.

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 beeD
given at a previous semi-annual
meeting of said proposed change of
amendment.

ARTICLE VII.

Order op 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.
(6) Unfinished business.
(7) New business.
(8) Election of officers.
(9) Program.

(10) Adjournment.
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ILLINOIS MINING INSTITUTE

LIFE MEMBERS

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

BALL. CLAYTON G
c/o Paul Weir Company, .107 N. Michigan Ave.. Chicago 1, III.

BARROW. W. E Joy Manufacturing Co., Franklin. Pa.

BELL, J. H Cardox Corporation, 307 North Michigan Avenue, Chicago 1,'Illinois

BROOKS, C. W 9620 S. Winchester Ave., Chicago 43, III.

BROWNING, J. ROY, V. P. and Comm'r
Illinois Coal Operators Assn., 307 X. Michigan Ave., Chicago 1, III.

BUCHANAN, D. W., Pres Old Ben Coal Corp., 230 S. Clark St., Chicago 4, III.

BUDD, RALPH, Pres Burlington Lines, 547 W. Jackson Blvd., Chicago 6, III.

BUTCHER, FRED E 119 N. Gilbert St.. Danville, III.

CAMPBELL, GEO. F Old Ben Coal Corp., 230 S. Clark St.. Chicago 4. III.

DEVONAI.D., D. II.. Vice Pres. in Chge. of Oper
Peabody Coal Co.. 231 S. La Salle St., Chicago 4. 111.

DUNCAN, W. M Duncan Fdry. & Machine Co., Alton. 111.

FULFORD, J. 11., Vice Pres. in Chge. of Mining Sales _
The Jeffrey Manufacturing Co., Columbus 16, Ohio

GARCIA, JOHN A Allen & Garcia Co., ,M2 S. Michigan Ave.. Chicago 4, III.

GEROW, T. G., Vice-Pres *
Truax-Traer Coal Co., 310 S. Michigan Ave., Chicago 4, III.

GRADY, EDWARD I... Pres Globe Coal Co., 332 S. Michigan Ave., Chicago 4, III.

GREEN, ARTHUR C [...Goodman Mfg. Co., 4834 S. Halstcd St., Chicago 9. III.

GREEN, J. G
Baker Industrial Truck Div.. Baker-Ratilang Co.. 407 S. Dearborn St..

Chicago 5, III.

HARRINGTON. GEO. B.. Pres
Chicago. Wilmington, Franklin C. Co., 332 S. Michigan Ave., Chicago 4, 111.

HARRIS, ALLYN 500 W. Union. Wheaton. III.

HAYDEN, CARL T., Gen. Mgr _ ~_ -.™...
Sahara Coal Co., 59 E. Van Burcn St., Chicago 5. 111.

HITT, JOS. E Walter Bledsoe & Co., Arcade ISldg.. St. Louis, Mo.

JENKINS. G. S., Vice Pros - •••-•-• ••--•- : •••••••
Consolidated Coal Co. of St. Louis., Railway Exchange Bldg., St. Louis, Mo.

JENKINS, S. T Goodman Mfg. Co., 316 Sclma Ave., Webster Grove 19, Mo.
JENKINS, WM. J., II Consolidated Coal Co., District Office, Johnston City, 111.
JOHNSTON, W. A., Pres - •--•-••— -----

Illinois Central System, 135 E. Eleventh PI., Chicago 3, III.
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JONES, JOHN E Old Ben Coal Corp.. West Frankfort, 111.

JONES, WALTER M Joy Manufacturing Co., Centralia, 111.

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

KNOIZEN, A. S Joy Mfg. Co., Oliver Bldg., Pittsburgh, Penn.

LEACH, B. K.. Pres
Egyptian Tie & Timber Co.. 1803 Railway Exchange Bldg., St. Louis, Mo.

McCOLLUM, H. C Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4, 111.

McFADDEN, GEORGE C 408 Elmore, Park Ridge, 111.

MORROW, J. 1). A., President Joy Manufacturing Co., Franklin, Pa.

MOSES. HARRY M., Pres
H. C. Frick Coal Co., 1322 Frick Bldg., Pittsburgh, Pa.

MUELLER. FRANK E., Pres -
Roberts & Scbacfer Co., 307 N. Michigan Ave.. Chicago 1, 111.

MUI.l.INS. T. C, Pres \
Northern Illinois Coal Corp.. 310 S. Michigan Ave., Chicago 4, 111.

PEABODY, STUYVESANT, JR.. Pres
Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

PFAHLER, F. S., Pies Superior Coal Co., 400 W. Madison St., Chicago (,. 111.

PHILLIPS, EDGAR R „
Pittsburgh Gear & Macliine Co.. 27th and Smallman, Pittsburgh, Pa.

PLATTS, E. M Joy Mfg. Co., 333 Oliver Bldg., Pittsburgh, Pa.

POLING, GILBERT
Evansville Elcc. & Mfg. Co., 000 W. Eichel Ave., Evansville, Ind.

POWERS, F. A «t 902 Linn St.. Peoria 5, 111.

PRUDENT, NORMAN Hanna Coal Co.. St. Clairsville, Ohio

ROSING, BORGE, V. P West Va. Steel & Mfg. Co., Huntington 6, West Va.

RYAN, JOHN T., JR.. Gen. Mgr
Mine Safety Appliances Co., Braddock, Thomas and Meade Sts., Pittsburgh. Pa.

SCHONTHAL, I!. E„ Pres ! _.
B. E. Schonthal & Co., 28 E. Jackson Blvd., Chicago 4, 111.

SCHONTHAL, I). C West Va. Steel & Mfg. Co., Huntington 6, West Va.

SCHONTHAL, IOSEPH, Sec
B. E. Schonthal & Co., 28 E. Jackson Blvd.. Chicago 4. III.

SCHUBERT, R. R„ V. P. and Gen. Mgr Grcensburg Mach. Co.. Greensburg, Pa.

SCHULL, B. H., Pres Schull-Moakc Coal Corp.. 607 N. Market St.. Marion. III.

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

STOVER, HOLLY, Pres
Chicago & Eastern III. Railroad, 332 S. Michigan Ave., Chicago 4, III.

TAYLOR, 11. II., JR
Franklin County Coal Co., 135 S. La Salle St., Chicago 3, 111.

THOMAS, T. J., Pres Valier Coal Co., 547 W. Jackson Blvd., Chicago 6, 111.
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TIGRETT, I. 1!., Pres
Gulf, Mobile &• Ohio R. R., 104 St. Francis St., Mobile 13, Ala.

TITUS, A. P., President
Illinois Terminal Railroad Co., 710 North 12th Blvd., St. Louis 1, Mo.

TREADWEI.L, IT. A., V. P
C. W. F. Coal Co., 332 S. Michigan Ave, Chicago 4, Illinois

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

WALKER, PROF. HAROLD L.. Head, Dept. Mining & Metallurgical Engr
University of Illinois, Urhana, 111.

WANNER, E. W., Vice Pres
Hulhurt Oil & Grease Co., Erie and Trenton Aves., Philadelphia, Pa.

WARE, LOUIS. Pres
International Minerals & Chem. Corp., 20 N. Wacker Dr., Chicago 6, 111.

WEIR, PAUL Paul Weir Company, 307 N. Michigan Ave, Chicago 1, 111.

WHITE, HUGH, Pres., Dist. 12 .-- --.- •-•-•••-••-
United Mine Workers of America, United Mine Workers Bldg., Springfield, 111.

WOMMACK, AL. J R. J. Bearings Corp., 31S2 Locust, St. Louis, Mo.
WOODS, HENRY C, Chmn. of the Board ••• -~~ ••••••••••

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

HONORARY MEMBERS

JEFFERIS, J. A Piedmont, Missouri

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

McAULIFFE, EUGENE 5610 Farnam St., Omaha 3, Neb.

MOSES, THOMAS, Director Dept. of Mines & Minerals, Springfield. 111.

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

SCHOLARSHIP MEMBER

STEPHENS, ROBERT M 401 Election St., Benton, HI.

ACTIVE MEMBERS

ACKERMAN, ROBT Consolidated Coal Co., Staunton, III.
ADAMS, GEORGE H., Personnel Mgr . -. ~ : -......-•..;.-•

Chile Exploration Co., Chuquicamata, Chile

ADAMS, R. L., Gen. Supt - Old Ben Coal Corp., West Frankfort, III.
ADAMS. W. B., Slsmn Tools & Supplies, Inc., 3131 Olive. St. Louis, Mo.
ADAMS, WALTER G., Indust. Engr __.~~~ .••••.••;-......................

Central Illinois Public Service, P. O. Box 533. Springfield, 111.

ADAMS, WM. G Chicago Pneumatic Tool Co., 200 S. Eleanor PI., Peoria, 111.
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AGEE, ERNEST B _
Indiana Coal Producers Assoc, 524 Opera House Bldg., Terre Haute, Ind.

AHLEN, L. S Goodman Mfg. Co.. 1004 N. Market St., Marion. 111.

AHLGREN, GORDON S.. Vice Pres
Buettner Shelburne Machine Co., Inc., S. Third and Minshall Sts., Terre Haute, Ind.

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

AITKEN, W. I., Slsmn Doolcy Bros.. 1201 S. Washington St., Peoria. 111.

ALBON, DEAN E., Sec Airmitc-Midwest, Inc. Du Quoin, 111.

ALFORD, NEWELL G., Consulting Mng, Engr
1632 Oliver Bldg., Pittsburgh 22, Pa.

ALLEN, W. T Hagcrty Bros. Co., 927 S. Washington St., Peoria, 111.

ALVERSON, RALPH, G. S Carney Coal Co., Harrisburg, 111.

ANDERSON, E. C, Sales Mgr
Kensington Steel Co., 505 Kensington Ave, Chicago 28, 111.

ANDERSON, L. A., Repr
Goodyear Tire & Rubber Co., 350 N. Ogden Ave, Chicago, III.

ANDERSON, MAT....Bituminous Casualty Corp., Cleavcland Bldg., Rock Island, III.

ANDERSON, S. L., Div. Supt Peabody Coal Co., Marion, 111.

ANDERSON, T. J Goodman Mfg. Co.. Opera Building, Terre Haute, Ind.

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

ANSTEAD, JOE „ Templcton Coal Co., Sullivan, Ind.

APPUHN, A. J., Pres The Appuhn Co., 210 E. Main, DuQuoin, III.

ARDEN, NICK Superior Coal Co.. Gillespie, 111.

ARMITAGE, A. H., Mgr Doolcy Bros., 1201 S. Washington. Peoria, III.

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

ARMSTRONG. F. H., Consulting Engr 7321 South Shore Dr., Chicago 49. 111.

ARNOLD, MARK R
A. Leschen & Sons Rope Co., 810 W. Washington Blvd., Chicago 7, 111.

ASKEW, WENDELL, Repr Egyptian Powder Co., Marion, 111.

AULT, ROY Shasta Coal Corp., Bicknell, Ind.

AURAND. F. C, Sales Mgr
The Ohio Carbon Co., 12508 Berea Rd„ Cleveland 11, Ohio

BACCHETTI, PETE, Chemist Peabody Coal Co., Taylorville. III.

BAGWILL, GEORGE, State Mine Inspector 506 N. Main St., Harrisburg. 111.

BAILEY, FRED J., Dir. of Safety....Cardox Corp.. 1230 Calumet St., Appleton, Wis.

BAILEY, RICHARD J Cardox Corp., Box 70, Taylorville, 111.

BAILEY, WM. H., Mine Mgr
Old Ben Coat Corp., 606 S. Thomas St., Christopher, III.

BAIN, ANGUS, Mech. Engr
Ayrshire Collieries, Big Four Bldg.. Indianapolis, Ind.
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♦BALDWIN, RICHARD, Pres _
Midwest-Radiant Corp., 220 N. Fourth St., St. Louis 2, Mo.

♦BALL, CLAYTON G
c/o Paul Weir Company, 307 N. Michigan Ave., Chicago 1, 111.

BARCO, J. FRANK, V. P. and Gen. Mgr Airmite-Midwest, Inc., Du Quoin, 111.

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

BARLOW, J. E Goodman Mfg. Co., 1052 Fayette St., Springfield, III.

BARNES. F. A.. Industrial Scrv. Rep _ _
Standard Oil Co.. 1524 W. Wood St., Decatur. 111.

BARR, ROY E.,V. P. in Chge. of Traf..!
Illinois Central R. R., 135 E. 11th Place. Qiicago 5, 111.

♦BARROW. W. E Joy Manufacturing Co., Franklin, Pa.

BARTLETT, A. G Austin Powder Co., West Frankfort, 111.

BARTLETT, R. A Harrishurg. 111.

BARTOSCH. WM„ Special Coal Agt
Qiicago. Milw., St. Paul & Pac. RR., 2003 Railway Exchange Bldg.. St. Louis 1, Mo.

BASKIN, E. D., Dist. Sis. Mgr
Upson-Walton Co., 737 W. Van Buren St., Chicago 6, 111.

BASS, A. C I. B. Williams & Son, 180 N. Wacker Drive, Chicago 6. 111.

BASSLER, A. H Illinois Powder Mfg. Co., 730 Pierce Bldg., St. Louis, Mo.

BASTMAN, I. T., Pres Supplies, Inc., 564 W. Adams St., Chicago 6, 111.

BAUMGARDNER, EARL, Repr
Egyptian Powder Co., P. O. Box 116, Harrishurg, 111.

BAYLESS, I. N., Pres '•
Union Pacific Coal Co., Union Pacific Bldg.. Omaha, Nehr.

BEACHAM, ROBT. K., Gen. Supt....:
Fairview Collieries Corp., 105 S. Meridian St., Indianapolis, Ind.

BEATTY, WILLIAM. Sis. Engr —
National Electric Coil Co., 710 Oak St., West Frankfort, 111.

BEAUMONT, G. L _ Mine Timher, Cowdcn, 111.

BECK, CLARENCE V., Secy -. •••--
Clarence V. Beck & Co., Inc., 1104 Fullerton Bldg., St. Louis, Mo.

BECK. JR. CLARENCE V., Mng. Engr ..............
Little Dog Coal Co., 1103 Fullerton Bldg., St. Louis 1, Mo.

BECKER. FRED H., Electrician Peabody Coal Co., Taylorville, 111.

BECKER, LESTER O., Sales Mgr
Utility Mine Equipment Co.. 620 Tower Grove Ave., St. Louis, Mo.

BEDA, P. W.. V. P Old Ben Coal Corp., 230 S. Qark St., Chicago 4, 111.

BEDDOE, A. H 1102 Fullerton Bldg., St. Louis 1, Mo.

BEEBE, HAMILTON K
Essington, McKibben, Becbc & Pratt, 231 S. La Salle St., Qiicago 4, 111.

♦BELL, J. H., President....Cardox Corporation, 307 N. Michigan Ave., Qiicago 1, 111.
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BEI.TZ, JOHN S Jeffrey Mfg. Co.. Columbus 16. Ohio

BENNER, MRS. DALE A Gibraltar Equip. & Mfg. Co.. Alton. III.

BENNER, DALE A Gibraltar Equip..& Mfg. Co., Alton. III.

BERNEY. W. HURLBURT. Resident Mgr
Walter Bledsoe & Co.. 1481 Northwestern Bank Bldg.. Minneapolis, Minn.

BEUSHAUSEN, F. W.. Sec.-Trcas
Walter Bledsoe & Co.. 700 Merchants Bank Bldg.. Terre Haute. Ind.

BIELER, FRED. Supt
Snow Hill Coal Corp.. 410 Merchants Natl. Bank Bldg.. Terre Haute. Ind.

BIGI.ER. W. P.. Sales Mgr ....
Mining Machine Parts, Inc.. 5707 St. Clair Ave.. Cleveland. Ohio

B1GLEY, P. W
Centrifugal & Mcch. Industries, Inc., 146 President St., St. Louis 18, Mo.

BIRD, BYRON M., Tech. Consultant Jeffrey Mfg. Co., Columbus 16, Ohio

BIRD, FREDERICK H.. Combustion Kngr
Binkley Coal Co., 230 N. Michigan Ave., Chicago 1, 111.

BISCHOFF, JOSEPH, Engr Peabody Coal Co., Taylorville. III.

BISHOP, OLIVER Bell & Zoller Coal G>.. 121 Maple. Ziegler. III.

BLAKE, ARTHUR Peabody Coal Co.. 231 S. La Salle St., Chicago 4. 111.

BLANKINSHIP, G. F., Sales Engr Egyptian Sales Agency, Murphysboro, 111.

Bl.ANKINSIIIP. J. T.. Repr......
Egyptian Sales Agency, Jeffrey Bldg., Murphysboro, 111.

BLEDSOE, CHARLES, Chief Electrician Little John Coal Co., Victoria, 111.

BLEDSOE, WALTER A.. Pres '.
Walter Bledsoe & Co., 709 Merchants Bank Bldg., Terre Haute, Ind.

BI.UTH, MARC C... Mgr -
Chicago Office, National Coal Association, 307 N. Michigan Ave., Chicago 1. III.

BOAND, ROBERT B.. Dipt. Mgr
Union Wire Rope Corp.. 1144 N. Branch St.. Chicago 22. 111.

BOLEY, CHARLES C ..
Natural Resources Research Institute, University of Wyoming. Laramie, Wyo.

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. III.

BOOTH. W. L Berry Bearing Co., Illinois Bearing Division, Decatur. III.

BORLAND, J. E Ind'l Engr. Dept., Westinghousc Elcc. Co.. East Pittsburgh. Pa.

BOSTON, R. S., Vice Pres
Alton & Southern R. R., 320 North Fourth St., St. Louis 2. Mo.

BOTTOMLEY, J. A Sahara Coal Company, Harrisburg, Illinois

BOWEN, K. E., Div. Industrial Engr
Central 111. Pub. Serv. Co., 1101 Adams St., Beardstown, 111.
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BOWMAN, F. T., Gen. Mgr The Bowdil Co., Box 470, Canton, Ohio

BOWSHER, HAROLD E., Sis. Engr
Armco Drainage & Metal Products, Inc., 310 S. Michigan Ave, Chicago 4, 111.

BRADBURY, H, W., Pres. and G. M Sparta Coal Co., Sparta, 111.

BRADBURY, WILLIAM Mechanization, Inc., Munsey BIdg., Washington, D. C.

BRADLEY, DON B, Regional Mgr .-.
Coal Heating ServiceDiv.,NationalCoal Assn., 307 N. Michigan Ave, Cliicago 1,HI.

BRADLEY, DON B., JR Peabody Coal Co., Taylorville, 111.

BRADY; E. L Tool Steel Gear & Pinion Co., Township Ave, Cincinnati, Ohio

BRANDT, WM. E., Pres Lafayette Coal Co., 120 South La SalicSt., Chicago 3, 111.

BREWER, L. N Precision Chain Co., P. O. Box 11, Terre Haute, Ind.

BRIDGES, RAYMOND II., Chemist
Southwestern 111. Coal Corp., P. O. Box 251, Percy, 111.

BRISCOE, L. E Fairview Collieries, 430 Big Four BIdg., Indianapolis, Ind.

BRISTOW, JAMES W., Sec
Illinois Coal Strippers Assn., Rm. 2330, 230 N. Michigan Ave, Chicago 1, 111.

BROADWAY, J. W Bell & Zoller Coal Co., 307 N. Michigan Ave, Chicago 1, 111.

BRODERICK, JOHN K., JR
Brodcrick & Bascom Rope Co., 4203 N. Union, St. Louis 15, Mo.

BRODERICK, J. R„ Div. Mgr
Central Illinois Public Serv. Co., 202 E. Main St., Marion, 111.

♦BROOKS, C. W 9620 S. Winchester Ave, Chicago 43, 111.

BROWN, HAROLD C...Sinclair Coal Co., Ill North Fourth St., St. Louis, Missouri

BROWN, MARK, Sales Engr _ Armco, Carbondale, 111.

•BROWNING, J. ROY, V. P. and CommT
Illinois Coal Operators Assn., 307 N. Michigan Ave, Chicago 1, 111.

BRUMBAUGH, PL C U. S. Bureau of Mines, 116 Lawrence St., Benton, 111.

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

BUCHANAN, J. II., Res. Mgr
Atlas Powder Co., 135 S. La Salle St., Chicago 3, III.

BUCK, GEO. M., Auditor
Western Coal & Mug. Co., 914 Missouri Pacific BIdg., St. Louis, Mo.

•BUDD, RALPH, Pres Burlington Lines, 547 W. Jackson Blvd., Chicago 6, 111.

BUERGLER, HERMAN, Slsmgr
A. H. Leu Sales Co., 3225 Locust Blvd., St. Louis 3, Mo.

BULLINGTON, JACK Truax-Traer Coal Co., 53 W. Spruce, Canton, 111.

BURBRIDGE, MARC, Safety Consultant _
Apt. C, Bidg. 2903, Farnsworth (Great Lakes), III.

BURGENER, CARI Peabody Coal Co., Marion, 111.

BURKE, WAYNE F Ohio Oil Co,, Robinson, III.

Our Advertisers, who make this volume possible, will appreciate your inquires.
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BURKEY, W. H •--- •. -----
Gould Storage Battery Co., 2185 Railway Exch. Bldg., St. Louis, Mo.

BURMEISTER. ROBERT -•--; •-•••
National Gas & Cylinder Co., 205 Wacker Dr., Chicago, 111.

BURNELL, E. J., V. P Link-Belt Co., 307 N. Michigan Ave'., Chicago 1, 111.

BURNETT, WILLIAM, JR., Elcc'l Engr •--
Peahody Coal Co., 231 S. La Salle St., Chicago 4, 111.

BURRESS, S. J., Elect. Engr Franklin County Coal Co., Herrin, 111.

BURT. LOUIS B Lincoln Engineering Co., 2415 S. Michigan Ave.. Chicago 16, 111.

BUSCH, A. D The W. S. Tyler Co., 7540 Lovella Ave., St. Louis. Mo.

BUSWINK, WILLIAM, Coal Mine Inspr.. U. S. Bureau of Mines
1040 Pine St.. Norton. Virginia

♦BUTCHER, FRED E 119 N. Gilhert St., Danville. 111.

BUTCHER, R. W - Superior Coal Co., Gillespie, 111.

CADY, GILBERT H State Geological Survey. Urhana, 111.

CAINE. K. E Goodman Mfg. Co., 1714 Liverpool St., Pittsburgh. Pa.

CALLAHAN, J. E J. E. Callahan C. & C. Co., 3924 Duncan, St. Louis, Mo.

CALLEN, DEAN A. C College of Engineering, Lehigh University, Bethlehem, Pa.

CAMMACK, KIRK V
U. S. Geological Survey, 142 Custom House, Denver, Colorado

CAMPBELL, A. F., Div. Mgr '. '.
The Timken Roller Bearing Co., 2534 S. Michigan Ave., Chicago, 111.

CAMPBELL, BART Pcabody Coal Co., Taylorville, 111.

CAMPBELL, C. E Shell Petroleum Corp., 6928 Plateau Ave.. St. Louis, Mo.

♦CAMPBELL, GEO. F., V. P Old Ben Coal Corp., 230 S. Clark St., Chicago 4, 111.

CAMPBELL, H. E., P. A Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

CAMPBELL, H. G..... ;.
The Electric Storage Battery Co., 5335 S. Western Ave., Chicago 9, 111.

CAMPBELL, L. F., Serv. Area Mgr Illinois Power Co., Sparta, 111.

CAPE, SAM Sahara Coal Co., Harrisburg, 111.

CAPPS, GEORGE A., Pres .'.
Capitol Coal & Coke Co., 1608 Arcade Bldg., St. Louis 1, Mo.

CARTER, DALE, Supt Mine No. 2, Bell & Zollcr, Zeiglcr, 111.

CARTWRIGHT, HARVEY Indiana Coal Operators Assn., Terre Haute, Ind.

CASSIDY, S. M., Pres Consolidation Coal Co. (Ky.), Jenkins, Kentucky

CERAR, P. J South Mine Co., Carlinville, 111.

CHAPMAN, CLAUDE Bituminous Casualty Corp., 720 Frye Ave., Peoria, 111.

CHAPMAN, F. A Lubrication Sales Dept., The Ohio Oil Co., Robinson, 111.

CHARTRAND, J. S„ Gen. Frt. Agt
Gulf Mobile & Ohio Railroad, 721 Olive St., St. Louis 1, Missouri

You'll discover good merchandise advertised in this good publication.
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CHASE, RALPH E Chase Welding Supply Co., Benton, 111.

CHEASLEY, THOS. C, Fuel Engr
Sinclair Coal Co., 114 West 11th St., Kansas City, Mo.

CHEDSEY, WM. R University of Illinois, Urbana, III.

CHERAGOTTI, JOE Mt. Olive & Staunton Coal Co., Staunton, III.

CHEVALIER, J. II., Asst. to V. P
National Electric Coil Co., 1810 Ashland Ave., Columbus 12, Ohio

CHICK, W. R U. S. Bureau of Mines, 508 W. Parrish, Benton, 111.

CHOLET. HAROLD F.. Trfc. Mgr:
Belleville Fuels. Inc., 407 N. Eighth St., St. Louis 1, Mo.

CHOLLET. M. J.. Dist. Mgr
Mack-Int'l Motor Truck Corp.. 2350 Chouteau Ave.. St. Louis 3. Mo.

CHRISTIANSEN, ANDREW J.. Secy
Northern Illinois Coal Trade Ass'n., 307 N. Michigan Ave., Chicago 1,'ill

CHRISTIANSON, C Joy Mfg. Co., 111^ blast Scarritt, Springfield, III.
CHRISTISON, HAROLD I

Standard Oil Co., 110 N. Haworth Ave., Decatur, ill.
CLARK, GEQ. B„.Asst. Prof, of Mining

University of Illinois, Dept. Mng. &Metallurgy, 307 Ceramics Bldg., Urbana. 111.
CLARK, JOHN II., Vice Pres

U. S. Sanitary Specialties Corp., 435 S. Western Ave., Chicago 12, 111.
CLARKE, II. W.. Pres Mealpack, Inc., 152 W. 42nd St., New York, N. Y.

CLARKSON, C. E.. Vice Pres Clarkson Manufacturing Co., Nashville. Illinois

CLARKSON. JOHN 1... 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., 520 N. Michigan Ave.. Chicago 11, ill.

COCHRAN. ROBERT Bluebird Coal Co., Harrisburg, 111.
COCHRAN, R. B Blue -Bird Coal Co.. Harrisburg, III.

COFFEY, E. J., Sis. Mgr
Binkley Coal Co.. 2119 Railway Exchange Bldg.. St. Louis 1. Mo.

COFFEY, MAURICE G.. Gen. Agt
Chicago, Burlington & Quincy R.R., 547 W. Jackson Blvd.. Chicago 6. 111.

COLCLESSER, R. Y *
E. I. du Pont de Nemours & Co., Inc., 3300 College Ave.. Terre Haute, Ind.

COLLINS. J. B„ Pres Collins Timber Co.. 1706 Olive St., St. Louis 3, Mo.

COLQUHOUN, ALEX Peabody Coal Co.. Taylorville. 111.

COLTMAN, WILLIAM
Illinois Coal Oper. Ass'n., 802 E. Main St., West Frankfort, 111.

CONLON. J. A., Spec. Repr '....'.
U. S. Rubber Co., 440 W. Washington St., Chicago 6, 111.

CONROY. E. D U. S. Rubber Co., 440 W. Washington Blvd., Chicago 6, III.

Establish your identity — mention this publication when dcalinii with Advertisers.
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CONWAY, C. C, Electrical Engr Consolidated Coal Co., Hcrrin, III.

CONWAY, JOHN, Serv. Dept Joy Mfg. Co., 234 E. Pearl, Staunton, 111.

CONWAY, LEE _ Consolidated Coal Co., Staunton, 111.

COOK, JOHN H - Union Colliery Co., Dowell, 111.

COOK, WALTER Central Mine Equipment Co., Box 313, Benton, Illinois

COOKE, WILLIAM H„ Pres - :
Little Sister Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.

COOMBES, D. R., Sales Mgr
Mechanization, Inc., 406 Munsey Bldg., Washington 4, D. C.

COOMBES, RAYMOND, Managing Editor
Mechanization, Inc., 406 Munsey Bldg., Washington 4, D. C.

CORCORAN, J. J., Sales Prom. Mgr
Upson-Walton Co., Perry-Payne Bldg., Cleveland, Ohio

COSTANZO, FRANK
Victaulic Co. of America, 30 Rockefeller Plaza, New York, N. Y.

COTTON, HOMER S Midvale Coal Co., 721 Olive St., St. Louis 1, Mo.

CRAWFORD, J. G., Gen. Mgr .'.
Valicr Coal Co., 547 W. Jackson Blvd., Chicago 6, III.

CREWS, GARRET B., Asst. to Supt Union Colliery Co., Dowell, 111.

CROTHERS, ARTHUR Fraser Label Co., 732 Federal St., Chicago 5, III.

CROWDER, GORDON G., Asst. Vice Pres.'.
Peabody Coal Co., 231 S. La Salle St.. Chicago 4, 111.

CULL, A. B., P. A Consolidated Coal Co., 611 Olive St., St. Louis 1, Mo.

CUNNINGHAM, M. F
Goodman Mfg. Co., 730 N. Catherine Ave., La Grange Park, 111.

CURTIS, G. C Dept. Mines & Minerals, Oblong, 111.

DAHLBERG, T. L Hockaday Paint Co., loo W. Jackson Blvd.. Chicago 4, 111.

DAKE, WALTER M., Pres .'
Mining Machine Parts, Inc., 5707 St. Clair Ave., Cleveland 3, Ohio

DANKS, G. II
E. I. Du Pont de Nemours & Co., Inc., P. O. Box 14, Carbondalc, 111.

DAUGHERTY, C. II., Salesman
Linde Air Products Co., 230 N. Michigan Ave., Chicago 1, 111.

DAVIES, JAMES, Pres
Alton & Southern Railroad, 3105 Missouri Ave., P. O. Box 270, East St. Louis, 111.

DAVIS, CLAUDE
Goodyear Tire & Ruhber Co., 4210 Forest Park Blvd., St. Louis 8, Mo.

DAVIS, E. J., Dist. Mgr
•Gates Rubber Co. Ind. Div., 2701 Olive St., St. Louis 3, Mo.

DAVIS, IRA, Gen. Supt .'.
Terminal R.R. Assoc, of St. Louis, 1800 Market. St. Louis 3. Mo.

DAVIS, N. L N. L. Davis Co., 343 S. Dearborn St., Chicago 5. 111.

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



ILLINOIS MINING INSTITUTE 141

DAVIS, T. E The Jeffrey Mfg. Co., 1117 W. Edwards, Springfield. 111.

DAVIS. WM. H Simplex Wire & Cable Co.. 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
United Electrical Coal Co., Bnckheart Mine, 508 W. Pine St., Canton, 111.

DAY. MATTHEW. Mine Mgr Mt. Olive & Staunton Coal Co.. Staunton, 111.

DELANEY, J. H., Div. Engr Shell Oil Co., Zeigler, 111.

DERING, J. K., Exec. V. P Dering Coal Co., Eldorado. Illinois

DETWILER, J. S., Dist Engr W. H. .1- L, I). Iietz,818 Olive St., St. Louis 1, Mo.
*

*l)KVONALD, D. H., Vice Pres. in Chge. of Oper
Peabody Coal Co., 251 S. La Salle St., Chicago 4, 111.

DE WITT, C. S., P. A C-W-F Coal Co.. 552 S. Michigan Ave.. Chicago 4, 111.

DICKENS, GEORGE M.. Mine Mgr
• United Electric Coal Co's.. Box 87, Freeburg, 111.

DICKINSON. A. W .-—.- -~.~
American Mining Congress. Munsey Bldg.. Washington, D. C.

DIGNATH. EMIL, Asst. Mine Rescue Supt 1701 E. Cummings, Springfield, 111.

DILLING, J. R., Sis. Engr Allis-Chalmers Mfg. Co.. West Allis, Wis.

DILLINGHAM. HERVIE. Ind'l
Standard Oil Co.. 1108 I.indell. West Frankfort, III.

DILLON, H. G., Sis. Mgr Hey! & Patterson, Inc., 55 Water St., Pittsburgh 22, Pa.

DINN. T. J Ohio Oil Co., West Frankfort, 111.

DOCTORMAN, A. P., Engr Truax-Traer Coal Co., Elkvillc, 111.

DODD, A. F., Gen. Supt '.
United States Coal & Coke Co., R. I". D. No. 1, Georgetown, 111.

DOLD, R. N., Slsmn ...
Chicago Pneumatic Tool Co., 857 Ravcnswood Ave., Evansville, Ind.

DONAHUE, C. M., Mgr., Mug. Dcpt
Mine Safety Appliances Co.. 201 N. Braddock. Pittsburgh 8. Penn.

DONALDSON, KENNETH Superior Coal Co., Gillespie, 111.

DONIE. P. I Little Betty Mining Corp., Linton. Ind.

DONNELLY. J.J
Dayton Rubber Mfg. Co.. 4025 Forest Park Blvd.. St. Louis. Mo.

DONOVAN, JOHN P.. P. A
Northern Illinois Coal Corp., 510 South Michigan Avenue, Chicago 4, Illinois

DOOLEY, JAMES', Vice Pres Dooley Bros.. 1201 S. Washington St., Peoria. 111.

DOOLEY, RICHARD A., Pres Dooley Bros., 1201 S. Washington, Peoria, 111.

DOWNS, FRANCIS J Schramm, Inc., 2752 Wismcr Rd., St. Louis, Mo.

DOZIER, JOS., Chief Elect - Peabody No. 58 Mine, Taylorville, 111.

Play ball with the Advertisers who play ball with its.



142 /• li 0 G E E D I N G S O /•' THE

DRESS, LANING, Prep. Engr
Binklcy Coal Co., 533 N. Washington, DuQuoin, III.

DRYSDALE, GEORGE W
Macwhyte Co., 228 South Dcsplaines St., Chicago 6, 111.

DU BOIS, M. A Post-Glover Electric Co., 6609 Kennedy Ave., Hammond, Ind.

DUCHECK, A. W Walter Bledsoe & Co., 1382 Arcade Building, St. Louis 1, Mo.

DUNCAN, A. W Duncan Foundry & Machine Works. Inc.. Alton. III.

DUNCAN, GEORGE, SR Duncan Foundry & Machine Co., Alton, 111.

DUNCAN, J. M.. Vice Pres
Litchfield & Madison Ry.. 1017 Olive St.. St. Louis, Mo.

♦DUNCAN. W. M Duncan Fdry. & Machine Co., Alton. III.

DUNHAM, WM.. Mine Mgr :
Panther Creek Coal Co., 1613 E. Moffatt, Springfield. III.

EADIE, GEORGE B., Supt Sahara Coal Co., Harrisburg, 111.
EADIE, JOHN, Safety Eng Sahara Coal Co., Harrisburg, 111.
EDGAR, R. I Watt Car & Wheel Co., Barnesville. Ohio

EDMONDS, ELMER, Inspector State at Large, Royalton. 111.

EDWARDS. J. E Peabody Coal Co.. 218 W. Franklin, Taylorville. 111.
EICHHORN. FRANK L., Secy.-Trcas

DuQuoin Iron & Supply Co., Inc.. DuQuoin. 111.

ELDERS. C F
Broderick & Bascom Rope Co.. 4203 N. Union Blvd., St. Louis 15. Mo.

ELLABY, A. A., "BOB". Sis. Mgr !
Armco Drainage & Metal Products. Inc., 631 Princeton Ave., Springfield, 111.

ELLES, A. C : Precision Chain Co., P. O. Box 11, Tcrre Haute, Ind.

ELLIS, H. J.. Dist. Slsmgr
Franklin County Coal Corp., 317 N. litii St., St. Louis 1, Mo.

ELLIS, HOWARD R., Slsmn. and Engr
.Cardox Corp., 831 Oakland, Mt. Vernon, ill.

ELLWOOD, E. E.. Asst. Dist. Sis. Mgr
Youngstown Steel Products Co., 611 Shell Building. St. Louis 3, Mo.

ELSHOFF. CARL H.. Pres Mine B Coal Co.. 1301 Bates Ave. Springfield. 111.

ELY. HOWARD L.. Mng. Engr Superior Coal Co.. Gillespie. III.

EMMONS. W. STUART. Asst. Vice Pres
Hulburt Oil & Grease Co.. Philadelphia 34, Pa.

EMRICK, J. A Rail to Water Transfer, 7627 Cornell Ave., Chicago. 111.
ENDICOTT, W. A Fairvicw Collieries Corp., Box 86, Danville. III.

EQUITABLE POWDER MFG. CO ; East Alton, 111.
ERB, HENRY O

Coal Preparation Consultant. 1018 S. Eighth St.. Terre Haute, ind"
ERICKSON, L. E...:

Goodyear Tire &- Rubber Co., inc., 4210 Forest Park Bivd., St. Louis,"Mo"

Mentioning this publication when writing Advertisers puts friendship into business.
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ERIXSON, HARRY
American Chain & Cable Co., 400 W. Madison St., Chicago 6, III.

ESSINGTON, T. G., Chief Counsel
Illinois Coal Operators Assn., 231 S. La Salic St., Chicago 4, 111.

EUBANKS, FRANK Old Ben Coal Corp., West Frankfort. 111.

EVANS, CADWALLADER, JR., Gen. Mgr Hudson Coal Co.. Scranton, I'a.

EVANS, J. A., Mgr Old Ben Coal Corp., 8135 Forsythe Ave, St. Louis 5, Mo.

EVANS, JOHN E University of Illinois, 1306 W. Clark St., Urbana, 111.

EVANS, JOHN H.. 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, PHIL Electric Coal Mining Mach. Co., 11 Franklin St., Danville, III.

FARRAR, E. C. Chicago Dist. Mgr
American Cyanamid Co., 20 N. Wacker Dr., Chicago 6, 111.

FARRIMOND, JACK Peabody Coal Co. No. 58, Taylorville. 111.

FELLMETH, J. W 7 W. Conron, Danville, 111.

FERRELL, J. I
Crescent Lubricating Co., 406 First National Bank Bldg., Huntington, W. Va.

FIELDS, RAY E
Evansville Electric & Mfg. Co., 600 W. Eichel Ave, Evansville, Ind.

FINCH, F. E
Centrifugal & Mech. Industries, Inc., 146 President St., St. Louis 18, Mo.

FIRMIN, W. H Wyoming Tie & Timber Co.. Metropolis, 111.

FIRTH, B. H., Supt Lumaghi Coal Co., Collinsville. III.

FISHER, EARL W., S'western Frt. Trfc. Mgr
The Pennsylvania. Railroad, 1000 Syndicate Trust Bldg., St. Louis 1, Mo,

FISHER, PETE, Supt Mine Rescue Station, Dept. Mines & Minerals, Bcnld, 111.

FISHER. S. M , Superior Coal Co.. Gillespie 111.

FITZGERALD. P. H
Allen & Garcia Co., 204 S. Grand Ave, East, Springfield. 111.

FITZPATRICK, R. VALE, Sales Engr
Mine Safety Appliances Co., 556 North Skinker Blvd.. St. Louis, Mo.

FITZPATRICK, J. C, Area Distr. Mgr., S.F.A.W
U. S. Dcpt. of the Interior, 1161 Merchandise Mart. Chicago 54, 111.

FLEMING, GEORGE P ••
The Dayton Rubber Mfg. Co., 255 Rebecca PI.. Peoria 5. 111.

FLEMING, JAMES R
Mine Safety Appliances Co., 1012 W. Stoughton St., Urbana, 111.

FLEMING, JOHN C Mines Equipment Co., 4215 Clayton, St. Louis 15, Mo.

FLETCHER, J. II., Consulting Engr 332 S. Michigan Ave, Chicago 4, III.

Buyer meets Seller iii the baek of this bonk.
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FLETCHER, ROBERT
J. H. Fletcher & Co., 1101 W. Virginia Bldg., Huntington 1, W. Va.

FLETCHER, WILLIAM
J. H. Fletcher & Co., 1101 W. Virginia Bldg., Huntington I, W. Va.

FLYNN, EDWARD Union Colliery Co., New Kathleen Mine, Dowcll. 111.

FOLLY, C. L .' Cent. 111. Pub. Serv. Co.. Mattoon, III.

FOOKS, W. D
Armco Drainage &• Metal Prod. Co., 631 Princeton Ave., Springfield. III.

FORBES. CHARLES J Frank Prox Co., 1201 S. First St!, Tcrre Haute, Ind.

FORD. CLEM C Jeffrey Mfg. Co., 307 N. Michigan Ave., Chicago 1. III.

FORD, J. CURTIS.. Ford Steel Co., 3739 N. Broadway, St. Louis 7, Mo.

FORMAN, J. S
Mt. Olive & Staunton Coal Co., 806 Laclede Gas Bldg., St. Louis, Mo.

FORSYTH. JAMES G., Pres
Forsyth Carterville Coal Co., 20 South Central. Clayton 5, Mo.

FOSTER. JOHN R., Supt
Chicago, Wilmington it Franklin Coal Co., West Frankfort, ill.

FRANCE, ROY V Mt. Olive & Staunton Coal Co., Staunton, 111.

FRANKLIN, GORDON, Lawyer Aikman Bldg., Marion, 111.
FREDERICKS, W. C. Sis. Engr

Standard Oil Co., 910 S. Michigan Ave.. Chicago 5. ill.
FREEMAN, H. D Pcabody Coal Co.. Taylorville, Illinois

FREW, JOSEPH, Asst. Mine Mgr Superior Coal Co., Gillespie, III.

FRIDLIE, B. G
Mt. Olive & Staunton Coal Co., 219 N. Edwards St., Staunton, ill'.

FRIES, FRANK W.. Arbitrator
Illinois Coal Operators Assn. &District 12, U.M.W.A., Gilicspie, ill.

♦FULFORD, J. H.. Vice Pres. in Chgc. of Mining Sales
The Jeffrey Manufacturing Co., Columbus 16, Ohio

FULKE, FRANK I... Pres Precision Chain Co.. P. O. Box 11, Tcrre Haute, Ind.

GADDIS, CARL F Berry Bearing Co., Illinois Bearing Div., Decatur, 111.
GALEENER, PERCY, Mng. Engr Dering Coal Co., Eldorado, III.
GALLAGHER, W. A U.S. Bureau of Mines, Vincennes, Ind.
GALLAND. J. H American Steel &Wire Co., 308 Bigclow, Peoria, 111.
GALT, MARTIN E., JR The Howard Corp., Clayton, Mo.
GAMMETER, E Paul Weir Co., 307 North Michigan Ave., Chicago 1, III.
♦GARCIA, JOHN A Allen &Garcia Co., 332 S. Michigan Ave., Chicago 4, III.
GARWOOD, THOMAS L"!

Chicago. Wilmington & Franklin Coal Co., West Frankfort, ill"
GATELY, ALBERT „..._ _

Republic Coal Co.. Fullcrton and Southport Aves., Chicago 14, ill"

Establish your identity —mention this publication when dealing with Advertisers.
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GAUEN, C. F Egyptian Tie & Timber Co., Railway Exchange Bldg., St. Louis, Mo.

GEBHART, B. R., Vice Pres _
Chicago, Wilmington & Franklin Coal Co., 332 S. Michigan Ave., Chicago 4, 111.

GEHLSEN, R. G., Sales Engr _
Mines Equipment Co., 4215 Clayton Ave., St. Louis 10, Mo.

GENTER, A. II ....Duquesne Mine Supply-Co., Pittsburgh, Pa.

"GEROW, T. G., Vice-F

GHARST, C. F., Mgr
C. F. Gharst Supply Co., P. O. Box 62, Terre Haute, Ind.

GIACHETTO, PETE Superior Coal Co., Gillespie, 111.

GfBSON, D. G., JR., Asst. Mgr Crystal Fluorspar Co., Elizahethtown, 111.

GILES, WM. S Giles Armature & Electric Works, Marion, 111.

GILGIS, W. 1.., Pur. Agent _
Superior Coal Co.. 1417 Daily News Bldg., Chicago 6, 111.

GILL, WALTER C Coal Producers Assn. of 111., 129 Edgehill Court, Peoria, 111.

GILLESPIE, EDWARD Peahody Coal Co., 512 N. Cottage Ave., Taylorvillc, 111.

CINDER, WM. II. II., JR Coal Age, 330 W. 42nd St., New York, N. Y.

GIVEN, IVAN A., Editor Coal Age, 330 W. 42nd St., New York 18, N. Y.

GLATTE, E. I Gates Rubber Co., 320 S. Fourth St., Springfield, 111.

GLAZEBROOK, J. U Peabody-Cartcr Processing Plant, Kincaid, 111.

GODBY, J. K _
American Brake Shoe & Foundry Co., P. O. Box 943, Huntington, W. Va.

GOLDEN, JOHN, State Mine Inspr 22 S. Peach, DuQuoin, 111.

GOLDMAN, WILLIAM Peabody Coal Co., Taylorvillc, 111.

GOODWIN, C. L., Mine Supt Sahara Coal Co., Harrisburg, 111.

GORDON, G. B _
Sherwood Moore Iron Works, P. O. Box 1690, Birmingham, Alabama'

GOSSARD, A. G., Gen. Supt Union Colliery Co., 422 N. Vine, Du Quoin, III.

•GRADY, EDWARD L., Pres
Globe Coal Co., 332 S. Michigan Ave., Chicago 4, 111.

GRAHAM, DON Socony-Vacuum Oil Co., Inc., P. O. Box 746, Trenton, Mich.

GRAHAM, K. W Freeman Coal Mug. Corp., Herrin, Illinois

•GREEN, ARTHUR C Goodman Mfg. Co., 4834 S. Halsted St., Chicago 9, 111.

GREEN, E. E., Asst. Supt .'. Old Ben Coal Corp. No. 8, West Frankfort, 111.

GREEN, HOWARD, Engineer
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.

•GREEN, J. G
Baker Industrial Truck Div., Baker-Raulang Co., 407 S. Dearborn St., Chicago 5, 111.

GREEN, KENNETH 1301 Saw Mill Run Blvd., Pittsburgh, Pa.

lvalue is apparent in the merchandise of our worthy Advertisers.

"GEROW, T. G., Vice-Prcs _
Truax-Traer Coal Co., 310 S. Michigan Ave., Chicago 4, III.
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GREEN. LOWELL. Foreman
Union Colliery Co.. New Kathleen Mine, Dowell, 111.

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 Macklind 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-Pittsburg Mfg. Corp.. 1017 Bessemer Bldg., Pittsburgh 22. Pa.

GRIGGS, E. G., Sales Dept
The McNally-Pittsburg Mfg. Co., 207 N. Michigan Ave., Chicago 1,111.

GRIMMETT, O. C C-W-F Coal Co., Benton. 111.

GRISWOLD. W. M Standard Oil Co.. 820 Division St.. Evansville. Ind.

, GROAT, E. T.. Dist. Mng. Specialist
General Elect. Co., 840 S. Canal St., Chicago 80, 111.

GRONE, S. F „ Consolidated Coal Co.. Staunton, 111.

GULLEY, GLENN Diamond Supply Co., Inc.. P. O. Box 402, Viucennes. Ind.

GUNTHER. GEORGE E
American Chain & Cable Co., 400 W. Madison St.. Chicago 6. ilk

HABERLEN, C F Bell & Zoller C. & M. Co.. Zeigler, 111.

HAIG, DONALD D Old Ben Coal Corp., 8135 Forsythe Ave., St. Louis 5, Mo.

IIAIGH, H. W Chicago Tube & Iron Co., 2531 W. 48th St.. Chicago 32, III.

HALBERSLEBEN, PAUL, G. S Sahara Coal Co., Harrisburg. III.
HALE, GEORGE A., Consulting Chemical Engineer

116-20 N. Fourth St., St. Louis 2, Mo.

HALES, HERBERT F W. M. Hales Co., 605 VV. 116th St.. Chicago 28. 111.

HALES, W. M., Pres W. M. Hales Co., 605 W. 116th St., Chicago 28. III.

HALL, GEORGE, State Mine Inspector 1809 S. Lincoln Ave.. Springfield. 111.

HALL, HECTOR Bell &Zoller Coal & Mng. Co.. Zeigler, 111.

HAI.LENBECK, C. F., V. P
Southwest Supply Co., B-21 Railway Exchange Bldg., St. Louis 1, Mo!

HAMILTON. N. A., Asst. Gen. Mgr
Equitable Powder Mfg. Co.. 607 N. Rockhill Road, St. Louis. Mo!

HANNA, C W Gould Storage Battery Co., 175 VV. Jackson Blvd., Chicago 4, III.
HANNAFORD, FOSTER, Coal Officer

Commonwealth Edison Co., 72 W. Adams St.. Rnt. 1628, Chicago 10, III.
HANSELMAN, J. A

General Tire & Rubber Co., 230 E. Monroe St., Spriiigfieid! ill!
HARDY, JOHN W., Supt

Peabody Mine No. 9, 1220 VV. Main St., Taylorvifie""ill".

Our Advertisers are our friends and felloxo members. Consult them frequently.
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HARDY, WM Peabody Coal Co., Taylorville. 111.

HARMON, R. G
Tiniken Roller Bearing Co.. 2534 S. Michigan Ave., Chicago 16, ill.

HARREI.L, C. L., V. P
Sterling Steel Casting Co.. P. O. Box 66, East St. Louis, 111.

HARR1MAN, G. W Valier Coal Co., Valier, 111.

♦HARRINGTON. GEO. B., Pres „
Chicago, Wilmington, Franklin C. Co., 332 S. Michigan Ave., Chicago 4, III.

♦HARRIS. ALLYN 500 W. Union. Wheaton, 111.

HARRIS, JOE Blue Bird Coal Co., Harrisburg, 111.

HARRIS, JOHN A., Publisher
Coal Trade Review & Solid Fuel Engr., Columbia, Mo.

HARRIS, JOSEPH Russell Fork Coal Co.. Inc., P. O. Box 173, Praise. Kentucky

HARRISON, BRAD Brad Harrison Co.. 1338 S. Cicero Ave., Cicero 50, III.

HARTER, A. H., Gen. Mgr
Illinois Powder Mfg. Co., 730 Pierce Bldg., St. Louis 2, Mo.

HARTWELL, LEN, Supt Pyramid Coal Co.,. Pinckneyville, III.

HARVEY, HADLEY Ohio Brass Co.. 1414 S. E. First St.. Evansville. Ind.

HASKELL, J. B West Va. Steel & Mfg. Co., Huntington 6, West Va.

HATLEY, BEN Austin Powder Co., 7002 Warwick Road, Indianapolis 20, Ind.

HAUCK, RALF Nokomis Coal Co., Nokomis. III.

♦HAYDEN, CARL T., Gen. Mgr !
Sahara Coal Co., 59 E. Van Burcn St., Chicago 5, III.

HAYDEN, I". R E. I. du Pont de Nemours & Co., 306 Tyler St.. Bluefield, W. Va.

HAYWARD, T. 7.
Jos. T. Rycrson & Son, Inc., 2558 W. 16th St., Chicago 80. Ill

HAZEN, L. G Socony-Vacuum Oil Co., 308 N. Main St., Pinckneyville, III

HEAP, PAT General Electric Co., 112 N. Fourth St.. St. Louis. Mo.

HEATH, R. R Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4. III.

HEGGE. JOHN O '.
Industrial Service Repr., Standard Oil Co. of Indiana, 414 Hamilton St., Peoria, 111.

HELFINSTINE, R. J
100 Natural Resources Bldg.. III. Geological Survey, Urbana, 111.

"HELWIG, W. O Helwig Co.. 2544 N. 30th St., Milwaukee 10. Wis.

HENDERSON. J. R.. Chairman
. Bituminous Coal Producers Board for District No. 10, 105 W. Monroe St.,

Chicago 3, III.

HENDERSON. PHILUS C, Mine Mgr Truax-Traer Coal Co., Elkville, III.

HENDERSON, R. E.. Gen. Supt Binkley Coal Co., Box 278, Bicknell. Ind.

HENSGEN, I. F U. S. Rubber Co., 305 S. Broadway, St. Louis 2. Mo.

Our Advertisers are selected leaders in their respective lines.
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HEPBURN. R. J., P. A
United Electric Coal Co., 307 N. Michigan Ave, Chicago 1, 111.

HERBERT, C. A., Supcrv. Engr Bureau of Mines, Vincennes, Ind.

HERBERT, C. F Bituminous Casualty Co., Cleaveland Bldg., Rock Island, 111.

HERMAN, EDWARD, Electa Superior Coal Co., P. O. Box 490, Benld, 111.

HERMAN, JOHN Superior Coal Co., Gillespie, 111.

HERT, A. K
Snow Hill Coal Corp., Merchants Nat'l Bank Bldg., Terre Haute, Ind.

HEYD, W. J Hagerty Bros. Co., 927 S. Washington St., Peoria, III.

HICKS, II. N., Eng
Truax-Traer Coal Co., Signal Point, Kingston Dr.. East St. Louis, 111.

HIGGINS, T. C, Coal Mine Inspr ! _
Bureau of Mines, 2701 Holmes Ave., Springfield, 111.

•HITT, JOS. E Walter Bledsoe & Co., Arcade Bldg., St. Louis, Mo.

IIOF.I1N. R. A Superior Coal Co., Gillespie. 111.

HOEHN, ROY O., Mug. Kngr Superior Coal Co.. Gillespie, III.

HOHN, II. I... Storekeeper Lumaghi Coal Co., Cullinsville, 111.

HOI.LIS. R. FRANK, Gen. Supt Alton Box Board Co., Box 276. Alton, 111.

HOLMES. ALBERT W.. Engr _
Link-Belt Co., 8147 Champlain Ave.. Chicago 19. III.

HOLMES, JOHN K., President ..
Robert Holmes & Bros., Inc., 520 Junction Ave., Danville, Illinois

HOLMES, R. G Whitney Chain & Mfg. Co., 21 N. Loomis Ave., Chicago, 111.

HOLTON, GEORGE _ \
American Cyanamid Co., 30 Rockefeller Plaza, New York. N. Y.

HOMAN, JOHN, Foreman Union Colliery Co., New Kathleen Mine, Doweil, 111.

HOOVER, I.T. COMDR. JOHN L.... ;.
Coal Mines Administration, 609 E. Monroe St.. Springfield, III.

HOPGOOD, TED Atlas Powder Co., Chester, III.

HOPPER, WALTER 1.. Asst. Supt Little Sister Coal Corp.. St. David, 111.

HORN, KENNETH, Asst. Mgr !
Diamond Supply Co., 1119 S. Evans, Evausville, Ind.

HOUCHARD, VIC - Superior Coal Co., Gillespie, 111.

HOUP, R. W Post-Glover Elect. Co., 221 W. Third St.. Cincinnati, Ohio

HOUSE, N. D U. S. Asbestos Div., P. O. Box 453, West Frankfort, 111.

HOUTS, ROBERT S., Western Mgr *
Mechanization, 1712 Board of Trade Bldg., Chicago 4, 111.

.HOWARD, HUBERT E., Pres
Pyramid Coal Corp., 230 N. Michigan Ave., Chicago 1, 111.

HUBBART, CURTIS Q Superior Coal Co., Gillespie, 111.

Our Advertisers make it passible to publish this volume —give them a "break."
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HUBELI, W. H., Vice Pres
St. Louis & O'Fallon Coal Co.. 2S28 S. Jefferson Ave.. St. Louis 4, Mo.

HUBER, LOUIS W„ Dist. Mgr
Mine Safety Appliances Co.. 1404 First Natl. Bank Bldg., P. 6. Drawer 120.

Lexington, Ky.

HUEY, JOHN J., Elect. Engr
The United Electric Coal Co's., 307 N. Michigan Ave.. Chicago 1, III.

HUFF, FRED A Truax-Traer Coal Co., Elkville, 111.

HUGHES. ARTHUR M Superior Coal Co.. Gillespie, III.

HUGHES, J. J
Thomas A. Edison, Inc., Edison Storage Battery Div.. 1902 Continental Bldg.

St. Louis, Mo.

HUGILL, E. P., Field Engr Gates Rubber Co., P. O. Box 499, Mt. Vernon. 111.

HUMMERT, AUGUST J.. V. P. and Gen. Mgr
Breese-Trenton Mining Co., Breese, 111.

HUTCHINSON. GEORGE C. JR.. Mfrs. Repr
1304 Kecnan Bldg.. Pittsburgh 22. Pa.

HYLAND, C, Dept. Mgr Goodman Mfg. Co., 4834 S. Halsted St.. Chicago, III.

JACKMAN, H. W III. State Geological Survey, Urbana, 111.

JACKSON, CHESTER H., Pres
Southwestern 111. Coal Corp., 675 E. Washington St.. Indianapolis 4, Ind.

JACKSON, JOHN C, Repr
Mine Safety Appliances Co., 1510 W. Lawrence Ave.. Springfield, 111.

JAMES, D. A., Elec. Engr
Insulation it Wires. Inc., 3435 Chouteau Ave., St. Louis 3, Mo.

JAMISON, A. R., V. P
Standard Supply Co.. 1549 S. Michigan Ave., Chicago 5, 111.

JAYNE, JAMES IVOR. Mine Inspector Fulton Co.. Box 195. Cuba. 111.

tJEFFERIS, J. A Piedmont. Missouri

•JENKINS, G. S., Vice Pres
Consolidated Coal of St. Louis, Railway Exchange Bldg., St. Louis, Mo.

•JENKINS, S. T Goodman Mfg. Co., 316 Selnia Ave., Webster Grove 19, Mo.

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

•JENNINGS, WM. J., II Consolidated Coal Co., District Oftice, Johnston City. 111.

JENNINGS, ARLEN "ZACK", Consulting Engr
6728 East End Ave., Chicago 49, 111.

JOHNSON, E. H., Sales Mgr.. Mug. Div Kennametal Inc., Latrobe, Pa.

JOHNSON, HARRISON H.. Sales Engr
Beck & Corbitt Co.. 1230 N. Main St., St. Louis, Mo.

JOHNSON, JOE, Supt _..
St. Louis & O'Fallon Coal Co., 416 Portland Ave., Belleville, 111.

JOHNSON, WALTER J Bell & Zoller Coal & Mining Co., Tuscola, 111.

Our Advertisers are selected leaders in their respective lines.
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'JOHNSTON. W. A.. Pres
Illinois Central System. 135 E. Eleventh PI.. Chicago 5. 111.

JONES, D. W., Pres
Arthurdale Mining Co., 312 Spring Ave., Clarksburg, West. Va.

JONES. EVERETT. Lubrication Engr
Standard Oil Co., Decatur Div., 101 W. Cerro Gordo St., Decatur. 111.

KAGA, R. L Robt. Holmes & Bros.. Inc., 510 Junction Ave., Danville. 111.

JONES, JOHN E., JR National Mine Service Co.. Ileckley, West Virginia

JONES, L. L Hoe Supply Co.. 118 N. McCann St., Benton. 111.

JONES, MARVEL L Truax-Traer Coal Co., 1002 Shell Bldg., St. Louis 8. Mo.

JONES, RAY Robt. Holmes & Bros.. 510 Junction Ave., Danville. 111.

JONES. ROBERT M
Euclid Chicago Co.. Rm. 1404— 201 N. Wells St.. Chicago 0. 111.

•JONES. WALTER M Joy Manufacturing Co., Centralia. 111.

JOY, DEWEY E Cutter Bit Service Co., Christopher. 111.

JOY, JOS. F Comanche & Iroquois Roads, Brookside Farms. Pittsburgh 16, Pa.

JOYCE. PETER, Asst. Commissioner
Illinois Coal Operators Assn.. 722 N. Grand Ave., W., Springfield. 111.

JUD. WM. F., Dist. Rep
Philco Corp., Storage Battery Div., 2024 Railway Exch. Bldg., St. Louis 1. Mo.

KADLIC, JOHN P
John A. Roebling's Sons Co., Missouri Athletic Club, St. Louis, Mo.

JUNELL, ANDREW Truax-Traer Coal Co., St. David, HI.

JUSTICE. CLYDE IE. Pres Du Quoin Iron & Supply Co.. Inc., Du Quoin. 111.

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

KAY, W. W., Sales Rep
E. I. duPont dcNeniours & Co., 002 Brooks Bldg., Wilkes Barre. Pa.

•KEELER, E. R.. Pres _
Franklin County Coal Co.. 135 S. La Salle St.. Chicago 3. 111.

KEENAN, A. F U. S. Rubber Co.. 440 W. Washington St., Chicago 6. 111.

KEGLEY, ROBERT M.. Sis. Engr ..
Robert Holmes & Bros.. 510 Junction Ave.. Danville, 111.

KEISER. WALTER. Resident Engr
Metropolitan Refining Co.. 2009 California Ave.. St. Louis 4, Mo.

KEITH. WILLIAM W State Mining Board, Box 195, Gillespie. 111.

KELCE, MERL C, Gen. Supt
Sinclair Coal Co., Railway Exchange Bldg.. St. Louis 1, Mo.

KELLY. E. F Central Illinois Public Serv. Co., Beardstown. 111.

KENNEDY, D. D., Pres Kennedy Cochran Co.. P. O. Box 278, Bellwood. 111.

KENNEDY, E. A.. Pres
Kennedy-Webster Electric Co., 300 W. Adams St., Chicago 6. 111.

Our Advertisers, who make this volume possible, will appreciate your inquires.
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KENNEDY, H. M„ Chairman
Kennedy-Webster Electric Co., 2.55 W. Hillsdale, inglewood. Calif!

KENTFIELD, R. H Superior Coal Co.. 41.5 W. Chestnut St.. Gillespie. 111.
KERAR, RUDOLPH Dept. of Mines &Minerals. 2240 S. 12th St.. Springfield. 111.
KESSLER, W. W U. S. Bureau of Mines, Box 52, Staunton, 111.

KEY, JAMES E Illinois Bearing Division, 5.57 S. Oakland, Decatur. 111.

KIESEL, G. F G. F. Kiesel Ice & Fuel Co., 114 S. Tenth St., St. Louis 2. Mo.

KILPATRICK, G. H., Drilling & Blasting Supt
United Electric Coal Co's., DuQuoin, III.

KIMBALL, P. G John Flocker Co., P. O. Box 416, Beckley, West Va.

KISS, LAWRENCE Superior Coal Co., Gillespie, 111.
KLEIN ARMATURE WORKS Ccntralia, Illinois

•KNOIZEN, A. S Joy Mfg. Co., Oliver Bidg.. Pittsburgh, Penn.

KOCUREK, PAUL Peabody Coal Co., Taylorville. 111.

KOENIG. ROBERT P.. Pres.......
Ayrshire Collieries Corp., 105 S. Meridian St., Indianapolis 4. Ind.

KOLB, FRED. Dist. Mgr Jeffrey Mfg. Co., 5015 Locust St.. St. Louis. Mo.

KOPUSTER, JOHN Livingston-Mt. Olive Coal Co.. Livingston, 111.

KOSANKE. ROBERT M.. Asst. Geol
Illinois State Geological Survey. Urbana, 111.

KOSTBADE. C. J., Pres
Berry Bearing Co.. 2635 S. Michigan Ave., Chicago 16, 111.

KOSTBADE, GEORGE. Mgr
Bearing Service Co., 9 N. W. First St., Evansville, Ind.

KOSTBADE, HOWARD W
Power Transmission Equip. Co., MO W. Washington Blvd., Giicago 6. 111.

KOTZMAN. JOHN Mt. Olive & Staunton Coal Co., Staunton, III.

KOVALESKI, NICK. Chief Elecln
Old Ben Coal Corp., 410 E. Seventh St., Johnston City, 111.

KR1EDLER. F. L., Sales Engr
Robert Holmes & Bros., 510 Junction Ave., Danville, 111.

KUECHLER, C. W Illinois Powder Mfg. Co., 7.50 Pierce Bldg.. St. Louis. Mo.

KUHLMAN, C. W.. Mgr
Lubricating Oil Dept.. Shell Oil Co.. 1221 Locust St.. St. Louis, Mo.

KUHLS, WALTER H.. Coal Trf. Mgr
C. M. St. P. & P. R.R.. 516 W. Jackson Blvd.. Chicago 6. 111.

LA BAW, EDWIN M.. Ind'l Engr Central 111. Pub. Serv. Co., Mattoon. 111.

LAND. JOHN. Asst. Comm
Illinois Coal Operators Assn.. 120.5 E. St. Louis St., West Frankfort, 111.

LANGTRY. R. W
Commercial Testing & Engrng. Co.. .507 N. Michigan Ave., Chicago 1, 111.

You'll discovergood merchandise advertised in this need publication.
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LANGTRY. W. D., Pres •-••; ••••••••-•
Commercial Testing & Engrg. Co.. 307 N. Michigan Ave., Chicago 1, 111.

LARSON", hi. L Peabody Coal Co., 231 S. La Salle St.. Chicago 4, 111.

LATIMER, T. II.. Engr
United Electric Coal Co's., 307 N. Michigan Ave., Chicago 1. III.

LAWRENCE, R. I R-J Bearings Co., 31S2 Locust St., St. Louis 3. Mo.

LAWRY, R. C... Contracting Engineer
Roberts & Schaefer Co., 307 N. Michigan Ave., Chicago 1. 111.

LAWSON, LOWELL A.. Pres
Dering Coal Co., 332 S. Michigan Ave., Chicago 4, 111.

LAZZELL, R. GLENN. Mug. Engr
Island Creek Coal Company. Box 244, Holden, West Virginia

•LEACH. B. K.. Pres
Egyptian Tie & Timber Co., 1803 Railway Exchange Bldg.. St. Louis, Mo.

LEACH. R. A The Bowdil Co.. West Frankfort, 111.

LEE, ARTHUR F., Chief Engr Pyramid Coal Co.. Pinckneyville, 111.

LEE, CARL Peabody Coal Co., 231 S. La Salle St., Chicago 4. 111.

LEHMAN, LEWIS H.. Sales Mgr - .--
Productive Equipment Corp.. 2926 W. Lake St., Chicago 12. 111.

LEIGHTON, M. M State Geological Survey, Urbana. 111.

LEMING, ED., Supt Union Colliery- Co., Dowell. 111.

LEMING, HARRY B., Elect Old Ben Coal Corp.. 304 Sylvester, Christopher. 111.

LESENEY, R. M., Maintenance Engr Truax-Traer Coal Co., Fiatt. 111.

LEU. A. H.. Prop A. H. Leu Sales Co.. 3225 Locust Blvd., St. Louis 3, Mo.

LEUVER, J. A U. S. Rubber Co., 440 W. Washington St., Chicago 6. 111.

LEVIN, N. D Jeffrey Mfg. Co., Columbus. Ohio

LEWIS, A. D., Chairman
United Constr. Workers, 15th & Eye St., N. W., Washington, D. C.

LEWIS, HOWARD Old Ben Coal Corp., 509 W. Sixth St., Benton. 111.

LEYHE, CAPT. W. H Eagle Boat Store Co.,804 N. Commercial, St. Louis 2, Mo.

LINDSAY. GEORGE 801 S. English. Springfield. III.

LINDSAY, GEORGE C Mechanization, Munsey Building, Washington 4. D. C.

LINDSAY, JAMES
Coal Mine Equipment Sales Co., Beasley Bldg., Terrc Haute, Ind.

LINDSAY, ROBERT L„ Supt Dering Coal Co., Eldorado. III.

LINDSAY, W. L Socony-Vacuum Oil Co., Benton, 111.

LINDSTROM, B. E Barber-Greene Co., Aurora. 111.

LINEBARGER, ROY O Atlas Powder Co.. Box 661. Peoria. 111.

LIPPERT, FRED, State Mine Inspector 920 Centerville Ave.. Belleville. 111.

Establish your identity —mention this publication when dealing with Advertisers.
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LITHGOW, C. II Jos. T. Ryerson & Son Co., 16th & Rockwell St., Chicago 80, 111.

LITTLEFAIR, JOE, Mine Mgr Old Ben Coal Corp., R. R. 1, Johnston City, 111.

LODGE, ALLEN D Ohio Oil Co., Robinson, III.

LOEWENIIERZ, E„ Pres
K. W. Battery Co., 3705 N. Lincoln Ave., Chicago 13, 111.

LOEWENIIERZ, WALTER
K-W Battery Co., 3705 N. Lincoln Ave., Chicago 13, III.

LOFQUIST. RALPH J
Roberts &- Schaefer Co., 307 N. Michigan Ave., Chicago 1, III.

LOHR. C. P., Rcpr
Reliance Electric & Engineering Co., 5579 Pershing Ave., St. Louis 12, Mo.

LONG, GENE Truax-Traer Coal Co.. Fiatt. 111.

LORD, MERRITT M., Slsmn
Wedge Wire Corp., 5002 Clark Ave., Cleveland 2. Ohio

LOTT, GEO M
Mining Machinery Sales Corp., 343 S. Dearborn St., Chicago 4, 111.

LOWE, ROBERT W„ Engineer
Panther Creek Mines. Inc., 1110 Ridgely Bldg., Springfield, III.

LUBIN, A Central Iron & Metal Co., Box 34, Springfield, 111.

LUMAGIII, L. F., JR., Pres Lumaghi Coal Co., 408 Olive St.. St. Louis, Mo.

LYDICK, C. C, Managing Dir
Coal Trade Assn. of Indiana. 032 Cherry St., Terre Haute, Ind.

LYMAN, G. E 7535 Luella Ave., Chicago 49, 111.

LYNCH. S. F., Gen. Mgr 111. Central System, 135 E. 11th PI., Chicago 5, 111.

LYONS, FAY A Illinois Coal Oper. Assn., 1501 Knoxville Ave., Peoria, 111.

LYONS, JOHN, Safety Engr
Bell & Zoller Coal & Mng. Co., 117 Wilcox Ave., Zciglcr, III.

MACALISTER, J. N
Simplex Wire &• Cable Co., 504 W. Monroe St., Chicago 6, 111.

MAC DONALD, J. W., Chief Engr Old Ben Coal Corp., Christopher, 111.

MAC DONALD, JOHN Superior Coal Co., Gillespie, 111.

MACHIN, E. W U. S. Bureau of Mines, Henry. 111.

MACK, G. A.. Dist. Mgr Coal Age, 520 N. Michigan Ave., Chicago 11, III.

MACKENZIE. A. E I-T-E Circuit Breaker Co., Shell Bldg., St. Louis 3, Mo.

MACMURDO, GEORGE C
Peabody Coal Co., SOA'A W. Second, Taylorvillc, 111.

MAC QUEEN, G. E.. Service Engr
Macwhyte Company, 1129 Ravenswood Drive, Evansville 13, Indiana

MACVEAN, GORDON
National Mine Service Co., 907 Conwell Bldg., Pittsburgh 8, Penn.

MACWHYTE CO Kenosha, Wis.

Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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MAHOOD, G. PHILLIPS Bethlehem Steel Co., Rail Sales Div„ Bethlehem, Pa.

MALLABURN, ED., State Mine Inspr., Dist. 19
1200 Dearborn St., Johnston City, III.

MANCHA. RAYMOND Joy Mfg. Co., Oliver Bldg., Pittsburgh. Pa.

MANLEY, PAUL C Cardox Corp., 1307 First Ave., Evansvillc, Ind.

MANTLE, L. D Prairie State Coal Co., Marissa, 111.

MARLIER. F. R., Prcs
Portable Products Corporation, 420 Blvd. of the Allies. Pittsburgh 19, Pa.

MARSHALL, D. W„ Sales Mgr American Brattice Cloth Corp., Warsaw, Ind.

MARTIN, ELMER, SR Truax-Traer Coal Co., 605 N. Second, Canton, 111.

MARTIN, PAUL, Ch. Elect Moffatt Coal Co., Sparta, III.

MASELTER, J. E General Electric Co., 737 Luckystone, Glcndalc, Mo.

MATTHEWS. M. A Templeton-Matthews Corp., Terrc Haute, Ind.

MAXWELL, E. L Fairview Collieries, Fairvicw. 111.

MAXWELL. J. V., Gen. Agt „
C. B. & Q. R.R. Co., 625 Frisco Bldg., St. Louis 1, Mo.

MAYNARD, R. E., Asst. Mgr Pcabody Coal Co.. P. O. Box 517, Kincaid, III.

MAYOR, E. S Binkley Coal Co., DuQuoin, 111.

McAllister, r. t
U.M.W.A., Dist. 12, Miners Examining Board, Du Quoin, 111.

McALPIN, MARK L.. V. P McLaren Coal Co., Marion. 111.

fMcAULIFFE. EUGENE 5610 Farnam St.. Omaha 3. Neb.

McBRIDE, P. A., Prcs
Pittsburgh Knife & Forge Co., 1421 Rcedsdale St.. Pittsburgh 12, Pa,

McCABE, LOUIS C, Director ....
Los Angeles County Air Pollution, Control District, Los Angeles, Calif.

McCALEB, M. H Pcabody Mine No. 7. Taylorvillc, 111.

McCALL, C. O., Specialist Off the Road Tires
B. F. Goodrich Co., 333 West Lake St., Chicago 6. 111.

McCANN, KEITH Pcabody Coal Nos. 57 & 59. 801 E. Thompson. Taylorville, 111.

McCLOSKEY. J. R., Repr „
Hercules Powder Co., 332 S. Michigan Ave., Chicago 4, III.

McCLOUD, DON B.. Pres Airmitc-Midwest, Inc., Du Quoin. 111.

McCLUSKEY, RAY. State Mine Inspector 602 E. Grand Ave., Cartcrville, III.

*McCOLLUM, H. C Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4, 111.

McCORMICK, E. F., Supt Hallidayboro Coal Co., 701 S. Madison, DuQuoin, 111.

McCOY, J. M., Mining Engr
Truax-Traer Coal Co., 405 Fifth Avenue, Huntington, West Virginia

McCULLOCH. WM
Roberts & Schaefer Co., 307 N. Michigan Ave., Chicago 1, III.

Play ball with the Advertisers who play ball with us.
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McCULLOUGH. E. W
American Car & Foundry Co., 3095 S. Seventh St., Terrc Haute, Ind.

McCUTCHEON, R. B.. Sales Rep
Equitable Powder Mfg. Co., 612 E. Everett St., Marion, 111.

McDIVITT, J. W Fairvicw Collieries, 430 Big Four Bldg., Indianapolis, Ind.

Mcdonald, h. f., Pres
Bell & Zollcr Coal Co., 307 N. Michigan Ave., Chicago 1, III.

McDOWELL, W. J Nail City Bronze Co., 7005 Crandon Ave,, Chicago 49, 111.

McELHATTAN, B. P Pcabody Mine No. 7, Taylorville, 111.

McELHATTAN, D. F., Saf. Engr .....Pcabody Coal Co., Marion. 111.

McELWEE. R. M.. Sales Engr
General Electric Co.. 112 N. Fourth St., St. Louis 2. Mo.

McEVOY, F. E.. P. A
Bell & Zollcr Coal & Mug. Co., 307 N. Michigan Ave.. Chicago 1. 111.

*McFADDEN, GEORGE C 408 Elmore. Park Ridge. 111.

McFADDEN, NAT.. Div. Engr Pcabody Coal Co.. Taylorville. 111.

McGRAW, W. C
Wcstinghousc Elcc. & Mfg. Co., 411 N. Seventh St.. St. Louis, Mo.

McGUIRE, L. II -
U. S. Bureau of Mines. 233 Federal Office Bldg., Seattle 4, Washington

McKAIG, C. I-:., Mgr.. Wire Rope Sales
Gilmore Wire Rope Div.. loncs & Laughlin Steel Corp.. 135 S. La Salle St.,

Chicago 3. 111.

McKEE. MELBOURNE A.. Chemist
Northern Illinois Coal Corp., Wilmington. 111.

McKEE, ROBERT Superior Coal Co., Gillespie. III.

McLAREN, A. B McLaren Fuel Co., Marion. 111.

McLAREN, W. S McLaren Coal Co.. Marion. III.

McLAUGHLIN. FRANK.U. S. Rubber Co., 440 W. Washington St.. Chicago 6, III.

McLEESE, R. R Dayton Rubber Co.. 4025 Forest Park Blvd., St. Louis 8, Mo.

McMILLAN, JOHN D„ Mine Inspector South Standard. III.

McMURRER, P. D American Mining Congress. Munsey Bldg.. Washington, D. C.

McNAIL, W. M Bell & Zoller Coal & Mng. Co., Zcigler, 111.

McPHAIL, ROBERT Pcabody Mine No. 59. Springfield. 111.

McPHERSON, H. S United States Rubber Co., 1230 Sixth Ave., New York, N. Y.

McSHANE, PHELAN, Mgr.. Mug. Chetn. & Pctro. Eng
Westinghousc Electric Corp., 700 Braddock Ave., East Pittsburgh, Pa.

MEAGHER, GEORGE C. W. & F. Coal Co., West Frankfort, 111.

MEALS, C. D Bethlehem Steel Co., Williamsport, Pa.

MEDILL, ROBERT M R. R. 3, Lake Springfield, Springfield, III.

Mentioning this publication when writing Advertisers puts friendship into business.
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MEDILL, W. L Dcpt. Mines & Minerals. Springfield, III.

MEISSNER, JOHN F., Consul. Engr 37 W. Van Burcn St., Chicago 5. 111.

MELVILLE, J. B. F., Vice Prcs
Fairview Collieries Corp., 430 Big Four Bldg., Indianapolis 5, Ind.

MERCER, HUGH, Mug. Engr
Consolidated Coal Co., 304 S. Ninth St., Herein, 111.

MEREDITH, ELMO, Tech. Supvr
Illinois Powder Mfg. Co., Box 681, Owensboro, Ky.

MERHOLZ. B. J
Mining Machine Parts. Inc.. 5707 St. Clair Ave.. Cleveland 3. Ohio

MERRITT, G. W., Vice Prcs The Mining Safety Device Co., Bowerston, Ohio

MERRITTS, LT. W. M.. (CEC). USN...
Coal Mines Administration, 10109 Merchandise Mart, Chicago, 111.

MESHORER, SYLVAN A
Amalgamated Steel Co., 7831-35 Broadway, Cleveland, Ohio

MEYER, CHARLES, Supt Mine Rescue Station, DuQuoin, 111.

MEYER, FRED C. B. & Q. Railroad, Centralia, III.

MEYERS, EDMUND L., Asst. Ch. Elect Superior Coal Co.. Gillespie, III.

MIKESELL, D. B., President American Brattice Cloth Corp., Warsaw, Indiana

MILLER, A. J., City Frt. Agt
C. B. & Q. R.R. Co., 625 Frisco Bldg.. St. Louis 1. Mo.

MILLER, FRED A Consolidated Coal Co., 509 N. lltlt St., Herein, 111.

MILLER, J. D., Application Engr
Westinghouse Electric Corp., 418 S. Washington St., Peoria, 111.

MILLER, JAMES B .404 Oakwood Ave., St. Louis 19. Mo.

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, RICE W Nokontis Coal Co., Nokomis, 111.

MILLER, WM. J., Vice Prcs
Hawthorn Coal Co., 688 Arcade Bldg., St. Louis 1, Mo.

MITCHELL, A. G American Cyanamid Co., Mt. Vernon, 111.

MITCHELL, D. R Mineral Industries Bldg., State College, Pa.

MITCHELL, WILLIAM, State Mine Inspr., Eighth Dist
510 W. EastOII, Gillespie, 111.

MOEHLMANN, C. T., Vice Prcs..
Central Mine Equipment Co.. 6200 N. Broadway. St. Louis 15. Mo.

MOFFATT, H. A 417 Ellis St.. Peoria. III.

MOHN, B. E Edward Mohn & Son. Bartonville, 111.

MONICO, J. A
Equitable Powder Mfg. Co., 212 N. Pennsylvania Ave., Belleville, 111.

MONTGOMERY, N. L
Templcton, Kcnly & Co., 1020 S. Central Ave., Chicago 51, III.

Buyer meets Seller in the buck of this book.
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MORAN, FRANK W., Field Repr
Amer. Mng. Congress, 600 S. Michigan Ave., Chicago, 111.

MORGAN, VV. L., State Mine Inspr Chandler Apartments, Macomb, III.

MORROW, J. B
Pittsburgh Consolidation Coal Co., 2042 Koppers Bldg., Pittsburgh 19, Pa.

•MORROW, J. D. A.. President Joy Manufacturing Co., Franklin, Pa.

MOSF.BACH, K. J., Pres
Mosebach Elec. & Supply Co., 1115 Arlington Ave., Pittsburgh, Pa.

MOSKR, C. E Socony-Vacuum Oil Co.. 4140 I.indell Blvd., St. Louis, Mo.

•MOSES, HARRY M., Pres
II. C. Frick Coal Co., 1322 Frick Bldg., Pittsburgh, Pa.

tMOSES, THOMAS, Director Dept. of Mines & Minerals, Springfield, 111.

MOULTRIE. GEORGE Mt. Olive & Staunton Coal Co., Worden, III.

•MUELLER, FRANK E„ Pres
Roberts & Schaefer Co., 307 N. Michigan Ave., Chicago 1, III.

♦MULLINS, T. C, Pres
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.

MUNRO, W. T Southern Electric, Inc., 5025 Columbia Ave., Hammond, lud.

MURPHY, LT. CMDR. JOHN J. S., USNR
149 Wesley Avenue, Buffalo 14, New York

MYRICK, CLINT C B. F. Goodrich Co., 4071 Broadway, Indianapolis, Ind.

NASH, J. J Sligo Iron Store Co., 1301 N. Sixth St., St. Louis, Mo.

NEAL, J. D Consolidated Coal Co., Mt. Olive, 111.

NEIBCH, KENNETH WM Bell X- Zoller Coal Co., Murdock, 111.

NELSON, C. J., Fuel Traflic Mgr
C. B. & Q. Railroad, 547 W. Jackson Blvd., Chicago 6, 111.

NELSON, I. C Beall Bros Supply Co., Marion. 111.

NESLAGE, O. J.. Vice Pres _
Joy Mfg. Co., 333 Henry W. Oliver Bldg., Pittsburgh 22, Pa.

NEWTON, CHAS. A Midvale Coal Co., 721 Olive St., St. Louis 1, Mo.

NEWTON, H. W Barber-Greene Co., Aurora, 111.

NOEL, JOHN E Kennamelal, Inc., 208 Mitchell St., Benton, 111.

NOEL, WILLIAM, Supt Cardox Corp., Benton, III.

NOLD, H. E., Prof. Mine Eng Ohio State University, Columbus 10, Ohio

NOLF, D. W., Div. Serv. Engr Shell Oil Co., Shell Bldg., St. Louis, Mo.

NORTON, J. W
B. E. Schonthal & Co., Inc., 3 Court D, Egyptian Heights, Herein, III.

NORTON, R. C, Assl. to Pres
Southwestern III. Coal Corp., 675 E. Washington St., Indianapolis, Ind.

NUCKELS, C. E Post-Glover Electric Co., 221 W. Third St., Cincinnati, Ohio

Establish your identity — mention this publication when dealing with Advertisers.
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NYLAND, CAPT. F. C, USN ....... ~-v •••••
Coal Mines Administration, Merchandise Mart Bldg., Chicago, III.

OAKLAY, WALTER H., JR., Sales Engr --
Bethlehem Steel Co., 400 N. Michigan Ave., Chicago 11, III.

OBERJUERGE, W. W ~ •••••-•• -. •••••••
Oberjuerge Rubber Distributing Co., Third & Walnut Sts., St. Louis, Mo.

O'BRIEN, C. M., Mgr., Fuel Div -•-•: :
Better Business Bureau, 37.1 Arcade Bldg., St. Louis 1, Missouri

O'BRIEN, W. L Illinois Power Co., Belleville, 111.

OETTEL. GILBERT B ~~ ••••••••••
Power Transmission Equipt. Co., 640 W. Washington Blvd., Chicago 6, III.

O'HARE, JOHN A •- "••-•; ••» •••••
Underwriters Safety & Claims, 400 N. Center St., Colhnsville, III.

OLDANI, JOHN V., Inspect
Dept. Mines & Minerals, Oil & Gas Div., Herrin, 111.

OLDS, MARSHALL, III
Jones & Laughlin Steel Corp., Shell Bldg., St. Louis 3, Mo.

O'LOUGHLIN, IVAN, Asst. Engr
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, III.

O'NEAL, BYRON - Mt. Olive & Staunton Coal Co., Staunton, III.

O'NEILL, CHARLES J DuPont Powder Co., McCormick Bldg., Chicago 4, III.

O'NEILL, T. J U. S. Rubber Co., 440 W. Washington St., Chicago 6, 111.

O'ROURKE, DAN
Sanford-Day Iron Works, 321 N. Seventh St., Terre Haute, Indiana

O'ROURKE, PETE W. M. Hales Co., Danville, III.

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

PAAPE, W. W
Euclid Road Machinery Co., 1361 Sheridan Rd., Cleveland 17, Ohio

PAGE, D. C, Vice Pres Walter Bledsoe & Co., 603 Safety Bldg., Rock Island, III.

PAGE, FARRELL B. E. Schonthal & Co., Box 504, Sesser, III.

PARIS, J. A., Mng. Engr
C. W. & F. Coal Co., Orient No. 1 Mine, West Frankfort, 111.

PARLIER, HENRY W., Shop Foreman
United Electric Coal Co's., Buckheart Mine, 407 N. Ave., Canton, 111.

PAR MLEY, S. M., Consulting Engr
Nelson L. Davis Co., 343 So. Dearborn St., Chicago 5, III.

PATTERSON, V. E v
Euclid Sales & Service, Inc., 5231 Manchester Ave., St. Louis 10, Mo.

PATTISON, THOS. T
National Mine Service Co., P. O. Box 1095, Springfield, 111.

PAUL, R. J Allis-Chalmers Mfg. Co., 1205 Olive St., St. Louis, Mo.

Value is apparent in the merchandise of our worthy Advertisers.
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♦PEABODY, STUYVESANT, JR., Pros
Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

PEARSON, T. W., Gen. Supt Little Sister Coal Corp., St. David. 111.

PECHMAN, O. A
A. Leschen & Sons Rope Co., 5909 Kennerly Ave., 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.

PFEIFER, CLEM J Truax-Traer Coal Co., 1002 Shell Bldg., St. Louis, Mo.

•PHILLIPS, EDGAR R
Pittsburgh Gear & Machine Co., 27th & Smallman, Pittsburgh, Pa.

PICKARD, A. E The Tamping Bag Co., Mount Vernon, 111.

PIERCE, STANLEY Peabody Coal Co. Carter Plant, Kincaid, 111.

PIERSOL, R. J State Geological Survey, Urbana. 111.

PILLING, J. R., Sales Engr Allis-Chalmers Mfg. Co., West Allis, Wis.

PIPE, FRANK E., Slsmn
Central Diesel Engine Co., 3311 Washington Ave., St. Louis 3, Mo.

PIROK, STEPHEN Mt. Olive & Staunton Coal Co., Staunton, 111.

PLATT, F. J., Purch. Agent Little Sister Coal Corp., St. David, 111.

•PLATTS, E. M Joy Mfg. Co., 333 Oliver Bldg., Pittsburgh, Pa.

PLESCHNER, O. J., Mng. Engr _
U. S. Coal & Coke Co., P. O. Box 147, Danville, III.

PLUMLEE, ARTHUR W., State Mine Inspr., Dist. 20 Cambria, 111.

•POLING, GILBERT
Evansville Elec. & Mfg. Co., 600 W. Eichel Ave., Evansville, Ind.

POLLACK, HARRY Pollack Brothers, Herrin, III.

PORTER, J. R General Electric Co., 840 S. Canal St., Chicago 7, 111.

•POWERS, F. A 902 Linn St., Peoria 5, 111.

PRATT, STEWART M Superior Coal Co., Gillespie, 111.

PRIEST, LLOYD M., Office Mgr Little John Coal Co., Victoria, 111.

PRIESTLY, HARRY W., Purch. Agt Sparta Coal Co., Sparta, 111.

PRINS, KLAAS K. Prins & Associates, 104 E. "D" St., Wellston, Ohio

PRITCHARD, W Goodman Mfg. Co., 1008 S. Second St., Springfield, III.

PROX, ROBERT F Frank Prox Co., Inc., 1201 S. First St., Terrc Haute, Ind.

•PRUDENT, NORMAN Hanna Coal Co., St. Clairsville, Ohio

PSCHIRRER, A. R., Pres Pschirrcr & Sons Coal Co., R. R. No. 4, Canton, 111.

PSCHIRRER, JOHN Pschirrer & Sons Coal Co., Canton, 111.

Our Advertisers are our friends and fellow members. Consult them frequently.
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PULFORD, W. J., Asst. Sis. Mgr
Walter Bledsoe & Co.. Arcade Bldg., St. Louis 1, Mo.

PURICELLIO, CHARLES J Mineweld Company, 9200 Lucia Dr., St. Louis, Mo.

PURMORT, A. S Hewitt-Robins Corp., 4030 Chouteau Ave., St. Louis 10, Mo.

PURNELL, CHAS. G., Development Rep
Carnegie Illinois Steel Corp., 570 Frick Annex, Pittsburgh 30, Pa.

PURSGLOVE. JOSEPH, JR.. Vice Pres
Pittsburgh Consolidation Coal Co., Koppers Bldg., Pittsburgh 19, Pa.

QUICK, E. H Atlas Powder Co., 1531 Boeger Ave., Westchester, III.

RASSIEUR, T. E., Pres......
Central Mine Equipment Co., 6200 N. Broadway. St. Louis 15, Mo.

READEY, HARVEY J.... ;
Central Diesel Engine Co., 3311 Washington Blvd., St. Louis 3, Mo.

REAK, MURRELL, State Mine Inspr 1604 E. Oak St., West Frankfort, 111.

REBSTOCK, JOE! Coal Yard Supplies, 2550 W. Sullivan, St. Louis 7, Mo.

REECE, CARL Consolidated Coal Co., Railway Exchange Bldg., St. Louis, Mo.

REED, FRANK II State Geological Survey, Urbana, 111.

REED, J. R„ Sales Engr
National Electric Coil Co., 201 N. El Molino Ave., Pasadena, Calif.

REED, R. E Hercules Powder Co., 511 S. 24th St., Terre Haute, Ind.

REES, ERNEST L Truax-Traer Coal Co., Elkville, 111.

REES, O. W„ Chemist
111. State Geological Survey, Natural Resources Bldg., Urbana, 111.

REESE, B. F., Pres Coal Dealers Sales Co., 175 Salisbury St., St. Louis 7, Mo.

REESE, C. A General Electric Co., 607 E. Adams St., Springfield, III.

REHMUS, G
Mill Supply & Machinery Co., 2910-12 Washington Ave., St. Louis, Missouri

REIBER, J. LOUIS _
Mt. Olive & Staunton Coal Co., 806 LaClede Bldg., St. Louis, Mo.

REICHLING, R. L., Sales Engr
The Tool Steel Gear & Pinion Co., Cincinnati, Ohio

REID, H. A„ V. P. in Charge of Oper
The United Electric Coal Companies, 307 N. Michigan Ave., Chicago 1, III.

REITHER, E. C Timkcn Roller Bearing Co., 416 Craig St., Pittsburgh, Pa.

REUTER, WM., Constr. Engr Peabody Coal Co., P. O. Box 311, Marion, 111.
REYNOLDS, HUGH M., Mgr., Mech. Sales

U. S. Rubber Co., 305 S. Broadway, St. Louis 2, Mo.

RHEIN, H. E Grant Wilson, Inc., 4120 Broadway, Indianapolis 5, Indiana
RHINE, FRANK E 623 E. Blair St., Alton, 111.
RHOADS, M. J Spring Valley Coal Co., Spring Valley, 111.
RICE, OSCAR, State Mine Inspector Elizabethtown, 111.

Our Advertisers are selected leaders in their respective lines.
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RICE, RICHARD, Sales Repr Walter Bledsoe Co., Arcade Bldg., St. Louis, Mo.
RICHARDS, L. O -Robert Holmes & Bros., Danville, 111.
RICHARDS, P. L., Gen. Supl Inland Steel Co., Rosiclare, 111.

RICHARDSON, CLINT, Gen. Mgr Nokomis Coal Co., Nokomis, 111.
RICHART, F. W Carterville, Illinois

RICHART, RALPH R., Assoc. Editor
Coal Age, McGraw-Hill Publisliing Co., 330 West 42nd St., New York, N. Y.

RICHMOND, K. C, Editor
Coal Heat Magazine, 20 West Jackson Bivd., Chicago 4, III"

RIEDLINGER, ARTHUR P., State Mine Inspector
117 Amsler St., Bartonvilie, ill.

RIEVLEY, R. L., Slsmn Egyptian Powder Co., 217 S. Jackson, Harrisburg, III.

RILEY, FRED W John Fabick Tractor Co., Marion, 111.

RILEY, PHIL, Pres
Phil Riley Fuel Co., Inc., 42 N. Market St., St. Louis 6, Mo.

RIPPON, JOHN R., Vice Pres
United Mine Workers of Amer., Dist. 12, Springfield, III.

RISSER, HUBERT E., Staff Engr
Coal Mining Section, National Safety Council, 20 N. Wacker Dr., Chicago 6, ill.

RIZOR, D. E Marion Power Shovel Co., 332 S. Michigan Ave., Chicago 4. 111.

ROBERTS, ARTHUR L., Gen. Supt
Franklin County Coal Corp., Royalton, Illinois

ROBERTS. BEN F., Area Serv. Supvsr
Shell Oil Co., Inc., 002 S. Court St., Marion, ill.

ROBERTS, P. E., Sis. Mgr
Globe Coal Co., Room 1817, Railway Exchange Bldg., St. Louis 1, Mo.

ROBERTSON, JACK F., Engr Ecanleerf Engineering Service, Fairmount, 111.

ROBINSON, W. F
West Virginia Steel & Mfg. Co., Box 118, Huntington 6, West Virginia

RODENBUSH, JOHN, Gen. Supt C. W. F. Coal Co., Benton, Illinois

RODENBUSH, KENNETH M., Supt
C. W. & F. Coal G>. No. 3,314 W. Church St., Benton, ill'.

ROE, WALTER B., Asst. Chief Engr
Truax-Traer Coal Co., 310 S. Michigan Ave., Chicago 4, ill.

ROE, WILSON, Engr Pyramid Coal Co., Pinckueyville, 111.

ROESSLER, CARL E., Mgr Hotel Jefferson, 415 N. 12th Blvd., St. Louis, Mo.

ROHRER, L. C, Sales Rep
Jones &Laughlin Steel Corp., 135 S. La Salle St., Chicago 3, ill.

ROLEY, ROLF W
Illinois Geological Survey, Natural Resources Bldg., Urbana, 111.

ROLLINS, J. E., V. P..
Bituminous Casualty Corp., Cleaveland Bldg., Rock Island, 111.

Onr Advertisers make it possible to publish this volume— give them a "break."
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ROLLO, JOHN C Bell &Zoller Coal Co., 307 N. Michigan Ave., Chicago 1, 111.
ROMAN, F. W Hercules Powder Co., 332 S. Michigan Ave., Chicago 4, 111.
ROMIG, JOHN L Atlas Powder Co., Wilmington, Del.

Goodyear Tire &Rubber "Oa.', 4210 Forest Park Blvd., St. Louis 8, Mo.
ROSENBERG, NATHAN J., Sis. Repr .. -- •-••••••

Walter Bledsoe & Co., 310 S. Michigan Ave., Chicago 4, III.

ROSENQUIST, G. C ----- -•-- •-•••; rrrrr
Wood Preserving Division, Koppers Co., Railway Exchange Bldg., Chicago 4, III.

•ROSING, BORGE, V. P West Va. Steel & Mfg. Co., Huntington 6, West Va.

RUSHING, JOHN, Mine Rescue Supt, State of Illinois....305 S. 13th St., Herrin, 111.

RUSSELL, FRANK Russell & Son, 100 W. St. Louis St., West Frankfort, 111.
RUTLEDGE, JAMES E., Pres. and Gen. Mgr

Diamond Supply Co., Inc., 616 N. W. Second St., Evansville, Ind.

RUTLEDGE, J. J., Chief Mug. Engr State Office Building, Annapolis, Md.

RYAN, J. P Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.
•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.

SACKETT, H. C, V. P Alton Box Board Co., Box 276, Alton, 111.

SADLER, WALTER, Supt Sahara Coal Co., Harrisburg, 111.

SALMONS, J. D Peabody Coal Co., Kincaid, 111.

SALMONS, PAUL Peabody Coal Co., 215 E. Park St., Taylorville, 111.

SALSICH, NEIL E Jeffrey Mfg. Co., Columbus, Ohio

SANDNER, BARNEY Gibraltar Equip. & Mfg. Co., Box 304, Alton, 111.

SANDOE, R .D 20 Wall St., Foxboro, Mass.

SANFORD, J. H., Mgr Mining Division, Ohio Brass Co., Mansfield, Ohio

SAUER, ARTHUR J Mexico Refractories, P. O. Box 95, Terre Haute, Ind.

SAUSSER, C. D Ohio Oil Co., 927 S. Grand Ave., E., Springfield, 111.

SAYLOR, H. N.. Pres
H. N. Saylor Co., 2908-2910 Brannon Ave., St. Louis 9, Mo.

SCANLAN, DRISCOLL O., State Mine Inspector P. O. Box 85, Nashville, 111.

SCHIBER, R. R., State Mine Inspector Glen Carbon, 111.

SCH1NDLER, PAUL Underwriters Safety & Claims, Marion, 111.

SCHLAPP, C. H., 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.

SCHLEPF.R, G. J Union Colliery Co., Dowell, 111.

Our Advertisers are selected leaders in their respective lines.
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SCHLITT, T. J Schlitt Industrial Supply Co., 422 E. Adams St., Springfield, 111.

SCHMIDT, W. E
Columbia Quarry Co., 1612 Syndicate Trust Bldg., St. Louis 1, Mo.

SCHMOELLER, C. C, V. P. in Chge. of Sis Mississippi Lime Co., Alton, 111.

♦ SCHONTHAL, B. E., Pres
B. E. Schonthal & Co., 28 E. Jackson Blvd., Chicago 4, 111.

•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.

SCHROETER, W. A., Pres Schroeter Coal Co., 2300 Miami St., St. Louis 18, Mo.

•SCHUBERT, R. R., V. P. and Gen. Mgr Greensburg Mach. Co., Greensburg, Pa.

SCHULER, FRED Goodyear Tire & Robber Co., 207 Hamilton Bldg., Peoria, 111.

SCHULER, HARRY A., Engineer
Hewitt-Robins Inc., Robins Conveyors Division, 7 S. Dearborn St., Chicago 3, 111.

•SCHULL, B. II., Pres Schull-Moake Coal Corp., 607 N. Market St., Marion, 111.

SCHWALB, F. E., Dist. Mgr
Webster Mfg. Co., 343 S. Dearborn St., Chicago 4, 111.

SCHWARTZ, H. L W. M. Hales Co., Hillsboro. 111.

SCOTT, E. T Templeton, Kenly & Co., 1020 S. Central Ave., Chicago 51, 111.
SCULLY, T. ALVIN U. S. Bureau of Mines, 625 E. C. St., Belleville, III.

SEE, FRED O., Vice Pres., Mining Div
Cardox Corp., 307 N. Michigan Ave., Chicago 1, 111.

SEEKAMP, HERMAN L Superior Coal Co., Gillespie, 111.

SEIDEL, JEROME J., V. P. and Slsmgr
Seidel Coal & Coke Co., 3915 Duncan Ave., St. Louis, Mo.

SEIDEL, MAURICE E.. Pres
Seidel Coal & Coke Co., 3915 Duncan Ave., St. Louis 10, Mo.

SELLEG, L. A., Mgr
Petroleum, Chem. & Mng. Sec, Westinghouse Elect. & Mfg. Co., 20 N. Wacker Dr.,

Chicago 6, 111.

SEMONES, M. M., Tech. Rep
E. I. duPont deNemours & Co., 417 N. Johnson, Mt. Vernon, 111.

SENSENICH, CHESTER G., Pres Irwin Foundry & Mine Car Co., Irwin, Pa.

SEXTON, ESTEL, Face Boss....Peabody Coal Co., 521 S. Main St., Taylorville, 111.

SEXTON, GEORGE E., Motorman
Peabody Coal Co., 1101 W. Poplar St., Taylorville, 111.

SEYMOUR, F. H., Gen. Supt Freeman Coal Mining Co., Herrin, 111.

SHAFER, GLENN A., Pres Pana Coal Co., Pana, 111.

SHAFFER, JAMES P., Slsmn
Broderick & Bascom Rope Co., 420.5 N. Union, St. Louis, Mo.

SHEARD, T. R., Engr. Sales and Serv
Streeter-Amet Company, 4101 Ravenswood Ave., Chicago 13, Illinois

Our Advertisers, who make tliis volume possible, will appreciate your inquires.
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SHEPARD, M. M., P. A
Franklin County Coal Corp., 135 S. La Salle St., Chicago 3, III.

SHEPARD, PAUL B„ Sales Engr
Stephens-Adamson Mfg. Co., 20 N. Wacker Dr., Chicago 6, 111.

SHERWOOD, L. H., Supt Little John Coal Co., Victoria, III.

SHIVE, R. O., Pres Sterling Steel Casting Co., P. O. Box 66, East St. Louis, III.

SHORTHOUSE, L. G
United Electric Coal Co., 307 N. Michigan Ave., Chicago 1, III.

SIEBER, J. J Brodcrick & Bascom Rope Co., 4203 N. Union, St. Louis, Mo.

SIEVING, A. H., Sales Engr
Productive Equipment Corp., 2007 Olive St., St. Louis 3, Mo.

SIMON, JACK A, Asst. Geol
Illinois State Geological Survey. Natural Resources BIdg., Urbana, 111.

SIMONSEN, C. S
American Cyanamid Co., 2401 [Coppers BIdg., Pittsburgh 19, Pa.

SIMPSON, J. H Mines Equipment Co.. 4215 Clayton Ave.. St. Louis 10, Mo.
SINDERSON, L. O General Electric Co., W0 S. Canal St., Chicago 80, 111.
SINGHURSE, J. E., Mine Foreman

Truax-Traer Coal Co., 801 N. Washington St., DuQuoin, ill.
SKELTON, ALEX. Supt

Division of Mine Rescue. Department of Mines & Minerals, Peru, ill.
SHILLINGS, DAVID N., Bus. Mgr

Skillings Mining Review, 501 Builders Exchange BIdg., Duluth, Minn!
SLOAN, T. O., Div. Auditor Peabody Coal Co., Marion, III.
SLOAN, WM.. JR., Serv. Dept ,

Mine Safety Appliances Co., 317 W. Raymond St., Harrisburg, ill.
SLOMER, J. J., Eng. Dept Goodman Mfg. Co., 4834 S. Halsted St., Chicago '), 111.
SMILEY, E. B

Illinois Gear &Machine Co., 2108 N. Natchez! Ave!! Chicago 35,, III
SMITH, CLOYD M Munsey Building, Washington 4, D. C.
SMITH, GEORGE E Marissa Coal Co., Marissa, III.
SMITH, G. II

E. I. du Pont De Nemours &Co.. Rm. 1814— McQ)mr*"Brdg.7Siicago"47l»"
SMITH, GEO. M., Mine Supt

Peabody Coal Co., 1800 Whittier Ave., Spritigfieid!! ill!
SMITH, R. B., Coal Traf. Mgr

Illinois Central R. R., 135 E. lltTt! PI.,! Chicago 5."ill"
SMITH, SYDNEY, State Mine Inspector Sandoval. III.
SNARR, F. E„ Supt. Orient No. 1 C. W. F. Coal Co., West Frankfort, Illinois
SNEDDEN. GEORGE. Cty. Mine Inspect 416 Adelia St., Springlield III
SNEDDON. JAMES Dept. Mines &Minerals. Royal.on. 111.
SNYDER, W. D., Sales Engr

Lehigh Safety Shoe Co., 607 'fimbro^"a7Pa"ris,"lu"

You'll discover good merchandise advertised in this good publication.
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SOMERS, BYRON. Supt Truax-Traer Coal Co., Fiatt, III.
SOMERS, HOWARD Trnax-Traer Coal Co., Fiatt, III.
SONDAG, RAY J Minewcld Co., 200 S. Theresa Ave., St. Louis 3, Mo.
SONTAG, R. E •

The Okonite Co., Hazard Insulated Wire Works Div., 1410 Slieii Bldg!!
St. Louis 3, Mo.

SOPER. ROY Goodman Mfg. Co., 825 Providence. Webster Groves 19, Mo.

SOULE, M. M.. Vice Pres
United Electric Coal Co's, 307 N. Michigan Ave., Chicago 1, ill

SOUTHWARD, G. B., Mug. Engr
American Mining Congress, 439 Munsey Bldg., Washington, D. C.

SPAN!, EUGENE Cardox Corp., Benton, III.
SPARHUR, BOB
John A. Rocbling's Sons Co., 2424 Oakland Ave., Sycamore Hills, St. Louis Co., Mo"

SPENCER. KENNETH A., Pres
The Pittsburg & Midway Coal Mug. Co., 610 Dwight Bldg., Kansas City. Mo.

SPITTLER, W. A
The Dayton Rubber Mfg. Co.. 4025 Forest Park Ave.. St. Louis. Mo"

STAIN, GEORGE H., Engr
Truax-Traer Coal Co., 310 S. Michigan Ave., Chicago 4, III.

STANK, FRANK, State Mine Inspector Box 202, Taylor Springs, III.

STANTON, T. L., JR
Goodyear Tire & Rubber Co., 4210 Forest Park Blvd.. St. Louis. Mo.

STAREK. R. B Old Ben Coal Corp.. 230 S. Clark St., Chicago 4, III.

STARKS, EDWARD J Peabody Mine No. 7. Kincaid. III.

STARKS, J. W.. Div. Supt Peabody Coal Co.. Taylorvillc. III.

STARKS, J. W.. JR., Engr Peabody Coal Co., Taylorville, III.

STARKS, JAMES H Peabody Coal Co., Taylorvillc, III.

STARKS, LLOYD G Peabody Coal Co.. No. 7, Kincaid, 111.

STARKS, ROY Peabody Coal Co., Taylorville, III.

STEARNS. KARL D., Gen. Sales Mgr Barber-Greene Co., Aurora, III.

STEKER. EDGAR A., Salesman
Helwig Company. 2544 North 30th St.. Milwaukee 10. Wis.

STELLING, H. C Union Carbide Co.. 30 E. 42nd St.. New York. N. Y.

STELZRIEDE, HOWARD R.. Washery Foreman
C. W. & F. Coal Co., Orient No. 1, West Frankfort, III.

STEPHENS, HAROLD Peabody Mine No. 7, Kincaid, 111.

{STEPHENS. ROBERT M 401 Election St., Benton, 111.

STEPPAN, ERNEST L Insulation & Wires, Inc.. 3435 Chouteau, St. Louis 3, Mo.

STERBA, E. J., Engr Webster Mfg. Co., Inc., 343 S. Dearborn St., Chicago 4, 111.

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

Establish your identity—mention this publication when dealing with Advertisers.
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STEVENS, ROSS Truax-Tracr Coal Co., R. R. 2, Lcwistown, 111.

STEWART, E. W Freeman Coal Mining Corp., Box 269, Herrin, 111.

STEWART, J. W., Head, School of Mines
University of Alabama. Box 1526, University, Alabama

STEWART, W. H., V. P. in Chgc. Oper ••
Little John Coal Co., 1016 Merchants Bank Bldg., Indianapolis 4, Ind.

STEWART, WM. M„ Service Man •••••••
Jeffrey Mfg. Co., 3015 Locust St., St. Louis, Mo.

STIEHL, C. G Belle Valley Coal Co., Belleville, 111.

STILLE. HERMAN. Safety Man
Mt. Olive & Staunton Coal Co.. 625 N. Union St.. Staunton, 111.

STONE, A. M Sahara Coal Co., Harrisburg, 111.

STONE, E. D., Prcs !
Western Fuel & Supply Co.. 602 Midland Bldg., Kansas City 6, Mo.

STOTLAR, J. C Mechanization, 516 Oliver Bldg.. Pittsburgh 22. Pa.

•STOVER. HOLLY, Prcs
Chicago & Eastern III. Railroad, 332 S. Michigan Ave., Chicago 4, III.

STRAWN, W. L., Sis. Mgr
United Iron Works Co.. 607 Huntington Road, Kansas City 2, Mo.

STRAWSER, L. C, Sis. Engr .
Robert Holmes & Bros., Inc., 510-520 Junction Ave., Danville, III.

STRUTHERS, JOHN, Asst. Mine Mgr Superior Coal Co., Gillespie, 111.

SULLIVAN, G. DON. Asst. to Pres
Fairvicw Collieries Corp., 105 S. Meridian St., Indianapolis, Ind.

SUTHERLAND, HARRY T
The Tamping Bag Co., Central Mine Supply, Mt. Vernon, 111.

SUTOR, DON M.. Pres
Mines Equipment Co., 4215 Clayton Ave., St. Louis 10, Mo.

SWALLOW, R. H., Chief Engr _
Fairvicw Collieries Corp., 430 Big Four Bldg.. Indianapolis 5, Ind.

SWEENEY, W. J Mt. Olive & Staunton Coal Co., Staunton, III.

TABOR, JOSEPH
Dept. of Mines & Minerals. 1109 North Lincoln, Springfield, Illinois

TAGGART, ROBERT, State Mine Inspector Farmington, III.

TAYLOR, CHARLES Joy Mfg. Co., 503 E. College, Marion. 111.

TAYLOR, E Illinois Bearing Co.. 614 E. Eldorado. Decatur. III.

•TAYLOR, H. H., JR
Franklin County Coal Co., 135 S. La Salle St., Chicago 3, 111.

TAYLOR, JOHN Dept. Mines & Minerals, 2055 N. State St., Eldorado, 111.

TAYLOR, W. C, Prcs Midvalc Coal Co., 721 Olive St., St. Louis 1, Mo.

TEMPLETON, JAMES B American Mine Door Co., 9 Grant Dr., Herrin. 111.

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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TEMPLETON, KENLY & CO 1020 S. Central Ave., Chicago 44, 111.

THACKER. H
Goodyear Tire & Rubber Co., 4210 Forest Park Blvd., St. Louis 8, Mo.

THOMAS, CLIFFORD, Mine Mgr Moffat Coal Co.. 112 W. Mound, Sparta, 111.

THOMAS, GEORGE W Valicr Coal Co., Valier, III.

THOMAS, ROBERT G.
Underwriters Safety & Claims, 309 Security Bldg., St. Louis 2, Mo.

•THOMAS, T. J., Pres Valier Coal Co., 547 \V. Jackson Blvd.. Chicago 6, III.

THOMPSON, ERNEST, Bled. Engr
Clark Controller Co., 807 Shell Bldg., St. Louis 3, Mo.

THOMPSON, JOHN, Supt The Black Mountain Corporation. Kenvir. Ky.

THOMPSON, R. A Coding Hoist Co.. 800 Walter St.. Danville, 111.
TIBBETTS, R. K Tibhetts Engineering Co., Highland. III.

•TIGRETT, I. B., Pres
Gulf, Mobile & Ohio R. R., 104 St. Francis St., Mobile 13, Ala.

TIMMERMAN, GEORGE Mt. Olive & Staunton Coal Co., Staunton, III.

TINCHER, J. C Hardsocg Mfg. Co., Ottumwa, Iowa

TINEY, B. C, Sis. Engr......
Michigan Chemical Corp., 500 Bankson St., St. Louis, Mich.

•TITUS. A. P.. President
Illinois Terminal Railroad Co., 710 North 12th Blvd., St. Louis 1. Mo.

TOWEY, LT. CMDR. JOHN P
Coal Mines Administration, 128 W. Main St., West Frankfort, 111.

TOWN, GLENN E Deer Creek Mine. Lincoln, 111.

•TREADWELL, H. A., V. P...„.
C. W. F. Coal Co.. 332 S. Michigan Ave.. Chicago 4. Illinois

TREBILCOCK, R. A., City Engineer Coldwatcr. Mich.

TROGOLO, E. D Hoe Supply Co., 106 N. Thomas, Christopher, III.

TROVILLION, L. A., Secy, to Div. Supt Peabody Coal Co., Taylorville, III.

•TRUAX, A. H., Pres Truax-Tracr Coal Co., 310 S. Michigan Ave.. Chicago 4. 111.

ULRICH, J. RAY Bethlehem Steel Co.. Bethlehem, Pa.

ULZ, CONRAD, JR., Mine Mgr Superior Coal Co., Gillespie, 111.

VAN DOREN, HAROLD, Lubr, Engr Standard Oil Co. (Ind.). Evansville, Ind.

VAN HORN, JACK P ..
Mill-Minc-Railroad Supplies, 1895 Railway Exchange Bldg.. St. Louis 1, Mo.

VAN SCHAICK, CHARLES, State Mine Inspector
207 W. Cleveland St., Spring Valley, 111.

VAN SLYCK, CLIFFORD E., Chief Elect
Old Ben Coal Corp., 508 N. Emma St., Christopher, 111.

VANSTON, J. M Electric Storage Battery Co., 1218 Olive St., St. Louis, Mo.

Play ball with the Advertisers who play ball with us.
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VATTER. ALBERT E.. Combustion Engr
Walter Bledsoe & Co., 310 S. Michigan Ave., Chicago 4, 111.

VERNON. DOUGLAS W.. Gen. Mgr. of Sales
A. Leschcn & Sons Rope Co., 5909 Kennedy Ave., St. Louis 12, Mo.

VOGEL, A. G.. Coal Traffic Mgr
Chicago, Rock Island & Pacific R. R., 139 W. Van Burcn Street, Chicago 5, 111.

VOGELER, NORMAN J Truax-Tracr Coal Co., Dorothy, W. Va.

VOGELPOHL. HARRY, Purchasing Agent Clarkson Mfg. Co., Nashville, III.

VOIGHT, A. I... Supt Trotter Water Co., Uniontown, Pa.

VOIGHT, EARL S American Optical Co.. 407 N. Eighth St., St. Louis, Mo.

VOLTZ, GEORGE P 2025 S. Sixth St., Springfield. III.

VOLTZ, LESLIE S.. Asst. to V. P
Pcabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

VON MEDING, WILLIAM
Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4, III.

VON PERBANDT. L„ Prcs
Mines Engineering Co., 307 North Michigan Ave., Chicago, III.

WADDELL, J. N Henry H. Cross Co., 122 S. Michigan Ave., Chicago 3, 111.

WALDRON, LEWIS....Breesc-Trcnton Coal Co., 1505 S. Fifth St., Springfield, 111.

WALKER. CARL E„ Supt Delta Colliery Corp.. Box 151, Marion, III.

*WALKER, HAROLD L„ PROF., Head. Dcpt. Mining & Metallurgical Engr
University of Illinois, Urbana, 111.

WALKER, ROY E Cardox Corporation, 610 W. Washington Ave., Benton, III.

WALLES, CARL H
John A. Roehling's Sons Co., 5525 W. Roosevelt Rd., Chicago 50. 111.

WALLS, MARION B Miami Copper Co., Miami, Arizona

WALSH, J. D., Dist. Mgr Link-Belt Co., 317 N. 11th St., St. Louis, Mo.

WALTERS. CALVIN Truax-Tracr Coal Co.. Lecwood. W. Va.

WALTERS. HOWARD A., Serv. Engr...Clarkson Mfg. Co., 409 McFall, Benton, III.

WALTON, RUSSELL E., LT. CMDR, USNR
Coal Mines Administration, Merchandise Mart Bldg., Chicago, III.

♦WANNER, E. W., Vice Pres
Ilulburt Oil & Grease Co., Eric & Trenton Aves., Philadelphia, Pa.

♦WARE, LOUIS. Pres
International Minerals & Client. Corp., 20 N. Wackcr Dr., Chicago 6, III.

WARNER, E. E
Euclid Sales & Service, Inc., 5231 Manchester Ave., St. Louis, Mo.

WARREN, JOHN A _
Lincoln Engineering Co., 2415 S. Michigan Ave., Chicago 16, III.

WASSON, L. A„ Pres. and Gen. Mgr Wasson Coal Co., Harrisburg, 111.

WATERMAN, C. W., JR
McNally-Pittsburg Mfg. Corp., 307 N. Michigan Ave.. Chicago 1, 111.

Mentioning this publication when writing Advertisers puts friendship into business.
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WATSON, D. O Standard Oil Co., 1305 S. Pasfield, Springfield, 111.

WATSON, WILLIAM 111. Div. of Highway, P. O. Box 1143. Springfield, III.

WEARLY, WM. L., Serv. Mgr Joy Mfg. Co., Oliver BIdg., Pittsburgh 22. Pcnii.

WEART, EVERETT T
John A. Roebling's Sons Co. of 111., 5525 W. Roosevelt Road, Chicago 50, III.

WEBSTER, R. W., P. A Sahara Coal Co.. 59 E. Van Buren St., Chicago 5, III.

WEBSTER, W. S„ V. P. and Gen. Mgr
Walter Bledsoe & Co., 700 Merchants Bank BIdg., Terre Haute, Iml.

WEIGHILL, WILLIAM Superior Coal Co.. Gillespie, 111.

♦WEIR, PAUL Paul Weir Company. 307 N. Michigan Ave., Chicago 1, III.

WEIR, ROBERT, Asst. Director
Dept. Mines & Minerals, Room 219, State House, Springfield. III.

fWEISSENBORN, F. E„ Asst. Comm
Illinois Coal Operators Assn., 4266 Arsenal St., St. Louis, Mo.

WELLER, PAUL D„ Resident Mgr
The L. E. Myers Co., 930 Illinois BIdg,. Springfield, 111.

WENDELL, E. A.. Div'l Sis. Mgr _
Link-Belt Co., Caldwell Plant. 2410 West 18th St., Chicago 8. 111.

WENTWORTH, B. K., Asst. to Supt
Chicago, Wilmington & Franklin Coal Co., West Frankfort, 111.

WERLER, CARL Mt. Olive & Staunton Coal Co., Staunton, 111.

WEST, ALBERT R Bertrand P. Tracy Co., Du Quoin, III.

WEST, LEONARD. Asst. Supt Litle Sister Coal Corp., St. David, 111.

WESTERLAND, H. G _ :.....C. W. F. Coal Co., West Frankfort. 111.

WEYSSER, JOHN L. G Lehigh Navigation Coal Co., Lansford, Pa.

WHENNEN, W. K McLaughlin Mfg. Co., 3508 South Park Ave., Springfield, 111.

WHIPPLE, R. G Electric Storage Battery Co., 1218 Olive St., St. Louis 3, Mo.

WHITAKER, D. C
Oberjuerge Rubber Distrib. Co., Third & Walnut Sts., St. Louis 2, Mo.

WHITE, FRANK L., Asst. Chief Eugr
Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

*WHITE, HUGH, Pros
Dist. 12, United Mine Workers of America, United Mine Workers BIdg.,

Springfield, 111.

WHITE, JAMES -427 N. Franklin, Danville. 111.

WHITESIDE, FRED W., Secy.-Treas
Rocky Mountain Coal Mining Inst., Suite 804, Equitable BIdg., Denver 2, Colo.

WHITNEY, J. P Peabody Coal Co., Taylorville, 111.

WHYERS, EDWARD E Wyoming Tie & Timber Co., Metropolis, 111.

WIEDERANDERS. E. O Jeffrey Mfg. Co., 600 Merrell Ave., Collinsville, 111.

WILCOX, D. D., G. S Superior Coal Co., Gillespie, 111.

Buyer meets Seller in the back of this book.



170 PROCEEDINGS OF THE

WILCOX, RICHARD Superior Coal Co., Gillespie. III.

WILEY, C. F American Steel & Wire Co., 208 S. La Salle St., Chicago 4, 111.

WILKEY, FRED S., Secy
Illinois Coal Operators Assn., 307 N. Michigan Ave., Chicago 1. 111.

WILKIN'S. GENE. Supt Wilkins Coal Co., 105 East Blvd., Marion. 111.

WILKISON, T. A Hulburt Oil & Grease Co., Harrisburg. 111.

WILLIAMS, B. E
Dayton Rubber Mfg. Co., 4025 Forest Park Blvd., St. Louis, Mo.

WILLIAMS. CLIFFORD T.. Sales Mgr
The American Crucible Products Co., Lorain, Ohio

WILLIAMS, JACK Bussman Mfg. Co., 2536 W. University St., St. Louis 7, Mo.

WILLIAMS, W. J., Mine Rescue Supt Dept. Mines & Minerals. Springfield. 111.

WILLIAMSON, J. W Peabody Coal Co. No. 59, Springfield, 111.

WILLIS, W. E.. Chief Engr Lumaghi Coal Co.. Collinsville. 111.

WILLS. D. V Standard Oil Co., 1506 E. John St., Evansville. Ind.

WILLS, GERALD Peabody Coal Co., Taylorville. III.

WILLS, SAM, JR Peabody Coal Co., Mine No. 57, Springfield. 111.

WILSON. A. L.. Gen. Frt. Agt
Illinois Central Railroad. Ill N. Fourth St., St. Louis 2, Mo.

WILSON, GEORGE M
Walter Bledsoe & Co., Merchants National Bank Bldg., Tcrre Haute. Ind.

WILSON, JAMES R., State Mine Inspector 107 W. Lindell, West Frankfort, 111.

WILSON, ROLAND, Supt Freeman Coal Mng. Corp., Box 269, Herrin. III.

WINKLER. MARION, Supt Franklin County Coal Co., Herrin. Ill,

WINN. ISAIAH Valier Coal Co., Valier, 111.

WINNING. JAMES, State Mine Inspr Dept. of Mines of Kentucky, Pikeville, Ky.

WINNING. W. T Bituminous Casualty Corp., 704 N. Eighth St., Herrin. 111.

WINTER. KERWIN P., Dist. Mgr
Sterling Bolt Co., 1228 South Hadley St., St. Louis 6, Mo.

WINTERS, J. EARL Manmcc Collieries Co., R. R. 1, Linton, Ind.

WITTEN, W. E., Engr Wasson Coal Co., Harrishurg. 111.

WOLFE, F. J Coal Mine Erpiipt. Sales Co., Beasley Bldg.. Tcrre Haute. Ind.

WOLFE, SHELDON J
Coal Mine Equip. Sales Co., Beasley Bldg., Terre Haute, Ind.

*WOMMACK, AL. J R. J. Bearings Corp., 3152Locust. St. Louis, Mo.

WOMMACK, JERRY R-J Bearings Co.. 3152 Locust, St. Louis 3. Mo.

WOOD, CHAS. H., Asst. Gen. Supt. of Trans
Missouri Pacific Railroad Co., Missouri Pacific Bldg., St. Louis, Mo.

WOOD, RICHARD F Belleville Fuels, Inc.. 407 N. Eighth St., St. Louis, Mo.

Establish your identity— mention this publication when dealing with Advertisers.
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•WOODS, HENRY C, Chmn. of the Board
Sahara Coal Co., 59 E. Van Burcn St., Chicago 5, 111.

WOODS, M. C Hulburt Oil & Grease Co., Box 57, Herrin. III.

WOODWARD, C. J., Dist. Mgr Rome Cable Co., 4505 Grand Ave., Chicago 39, 111.

WOOSLEY, CLYDE W., Gen. Purch. Agt
Binkley Coal Co.. Pyramid Mine, Pinckneyville, 111.

WRIGHT, D. D Central 111. Public Serv. Co., Marion. III.

WRIGHT. EDWARD S„ Supt
Mine Rescue Station. 330 W. Main St., Belleville, 111.

WRIGHT, H. D.. Pres
Republic Coal & Coke Co., 8 S. Michigan Ave., Chicago 3. 111.

WRIGHT, JOHN, Supt.. Inspection & Delivery
Koppcrs Co.. Wood Preserving Div., 416 W. Main St.. Carbondale, 111.

YERKES, J. H Jos. H. Y'crkcs & Co., 3715 Washington Ave., St. Louis 8, Mo.

YOHE, G. R.. Chemist
State Geological Survey, Natural Resources Bldg.. Urbana, 111.

YOUNG, A. M Sales Analysis Institute, 230 S. Clark St., Chicago 4, III.

YOUNG, CHARLES C, Chief Engr Franklin County Coal Corp., Herrin, III.

YOUNG. L. E., Mug. Engr 423 Oliver Bldg., Pittsburgh 22. Pa.

YOUNG, W. P.. Pres
Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Chicago 1. III.

ZEPPENFELD. 11. B., Sales Mgr..
Mines Equipment Co., 4215 Clayton Ave., St. Louis 10, Mo.

ZIMMER, WALTER v
Bixhy-Zimmer Engineering Co., 9til Abingdon St., Galeshurg. 111.

ZINKGRAF, J. W., Dist. Mgr
Chicago Pneumatic Tool Co., 1931 Washington Ave., St. Louis, Mo.

ZIV, HARRY M., Vice Pres
Walter Bledsoe & Co., 310 S. Michigan Ave., Chicago 4, 111.

ZOLMAN, G. \Y\. Mech. Goods Repr
Goodyear Tire & Rubber Co., 350 N. Ogden Ave., Chicago 7, 111.

"Life Members.

(Honorary Members.
(Scholarship Members.

Value is afparent in the merchandise of our -worthy Advertisers.



MembeAA, Meet

Much of the success of our Institute is due to the

support we have had from our friends. We want

to continue meriting it.

We urge our membership to consult the Adver

tising Section in this and other issues of our Pro

ceedings when in need of equipment.

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.

This is the nineteenth consecutive yearbook we

have published.
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Hulburt Oil & Grease Company

Philadelphia, Pa.

Specialists in Coal Mine Lubrication



WEST VIRGINIA STEEL AND

MANUFACTURING CO.

HUNTINGTON, W. VA.

RAILS & TRACKWORK

District Sates Agents

B. E. SCHONTHAL C- CO., INC

23 East Jackson Boulevard

Chicago, Illinois



COAL MEN MECHANIZATION

2,528
PRESIDENTS

VICE PRESIDENTS

2,003
SUPERINTENDENTS

2,563 1 \ c
ENGINEERS \ / :: : \

ELECTRICIANS

AND MECHANICS

_______ — m * *»>***•*'—- — — — — •—"

4,948
MANAGERS

AND FOREMEN

1,236
MISC. READERS

13,278 ***.- 100.0%

9 1
Jit MAGAZINE.'/MODE RN COAL,

MUNSEY BUILDING. WASHINGTON 4. D.



IR DRILLING TOOLS

for unoERGRouno nno strip mininG

Coalmaster products are available through the following

distributors:

• DIAMOND SUPPLY COMPANY, INC., Evansville, Indiana

• ILLINOIS POWDER MFG. CO., St. Louis, Missouri
Denver, Colorado; Salt Lake City, Utah

• JOY MANUFACTURING CO., Pittsburgh, Pa.

Subsidiaries and representatives in 57 countries

• AUSTIN POWDER COMPANY, Cleveland, Ohio

• DOOLEY BROTHERS, Peoria, Illinois

• SALEM TOOL COMPANY,

Salem, Ohio

• THE BUDA COMPANY,

Harvey, Illinois



WELDING. FLAME C,
.Tor Efficient Maintenance

£ECIAL-EQUIPMENT
rotTracU.

SUPPLY HANDUNC
Tot EHieUncy inTrack).

COAL AND CM
Fnunriatinn* i.

HOW MUCH?

Publishing enough articles to be of real help
on all sorts of jobs in the coal industry takes
a lot of editorial material. And COAL AGE—
for years —has printed more by far than any
other coal publication.

How about quality? One indication is the
variety of subjects covered. These typical
headlines from 12 issues testify to variety in
COAL AGE.

But the real test of quality is whether coal
industry men consider this publication worth
much to them in their daily work. More than
13,000 top men in the industry subscribe to
COAL AGE each month... and willingly share
their copies with their working associates.

SUBSCRIPTION PRICE: $5.00 PER YEAR .

CJ&
A McGRAW.HIlL PUBLICATION

330 West 42nd Street, New York 18. N. Y.
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Undermines and Digs
out those ''tight shots'

PERFECTLYl

STRONG RUGGED POWERFUL
—and bear in mind, ONE motor does
the whole POWER job —one operator
handles ALL controls. No other

Loader cleans up like o Clarkson

COM

Ike CLARKSON MANUFACTURING CO.
NASHVILLE, ILLINOIS



6,415,904 Tons in 16 Years
Look under the conveyor belt—see why this S-A belt conveyor
has carried 6,415,901 tons of coal in 16 years at the Blue
Diamond Coal Co. May Flower Mine . . . Look at the S-A
Carriers—tough enough to take the beating of more than
300 tons of coal per hour, year after year . . . These Carriers
are the backbone of the S-A system that has given depend
able, low cost operation at minimum maintenance for so
many years.

And, this is but one of many tough bulk material handling
problems solved by S-A engineers—men with years of ex
perience and with every type of bulk material handling
equipment from which to choose.

Let them help YOU increase efficiency and lower bulk
handling costs . . . Write S-A today.

STEPHENS-ADAMSON



MANHATTAN
RUBBER PRODUCTS
increase output with safety
Condor Patented Trolley Wire Guard, a flexible,
reinforced rubber skirt-covering, provides full
protection from live trolley wires. Economical,
easy to install and safe.

MANHATTAN Conveyor Belts are made with
FLEXLASTICS'.and specially designed Strength
Members to distribute load strain uniformly, and
cushioned to resist loading impact. Tough cover
ing resists abrasion. Longitudinal and transverse
flexibility provides power-economy, traction and
easy troughing. Compensated to equalize ply
stresses over small pulleys. Mildew-proofed for
underground service. Made oil-proof for treated
coal. A type and size for every service.

Other Engineered MANHATTAN Rubber prod
ucts: Condor Mine Dusting, Condor Mine Suction
Hose without wire to avoid sparks and withstand
crushing; radio-active treated mildew-proof Fire
Hose, flat-folding and pressure tested; Sprinkler
Hose; Condor Homo-Flex Air Hose, flexible and
lightweight; Transmission and V-Bclts for mine
fans; Asbestos Friction Material.

•The term FIEXIASTICS is on exclusivo MANHATTAN
trade mark. Only MANHATTAN can make FIEXLASTICS.

ENGINEERED

MANHATTAN
Conveyor Belts

CONDOR

Trolley Wire
Guard

CONDOR

Mine Dusting Hose
Mine Suction Hose

CONDOR

Homo Flex

Air Hose

Fire Hose

Radio-Active

Mildew-Proof

CONDOR

Transmission and
V-Belts

iRaybestos-Manhattan;INC
MANHATTAN RUBBER DIVISION



MINE ROCK DUST

Uniform Quality

Prompt Shipment

Produced at St. Genevieve, Missouri from an

extensive deposit of limestone that is

exceptional in its purity.

Quarried from an underground mine, eliminating

all possibility of foreign contamination.

MISSISSIPPI LIME COMPANY
ALTON, ILLINOIS

/



MINE ACCIDENTS

know no season

Winter . . . Spring . . . summer . . . fall, mine accidents
know no season. And neither do Bituminous Safety Engi
neers. For they are "on guard" constantly, striving to help
save lives, and reduce the frequency and severity of acci
dents in the mines of Bituminous Workmen's Compensation
policyholders. To do this, Bituminous Safety Engineers
maintain an exhaustive safety program involving regular
mine inspections . . . analysis of hazards . . . recommenda
tions based on surveys . . . accident prevention activities
. . . reduction of operating expenses resulting from acci
dents . . . and establishment of production efficiency. The
safety program benefits extend not only to the mine workers
but operators and mine owners as well.

With Bituminous Workmen's Compensation insurance,
you are protected against mine accidents . . . you get
"SECURITY WITH SERVCE."

B„IiM»«SRfelS^
BOCK ISLAND '&$$ ILLINOIS

Assets Over $18,000,000

OVER 30 YEARS OF SERVICE TO THE INDUSTRY

10



Streamlining your blasting operations with Seal-Tite
Tamping Bags saves labor, speeds up shooting and
reduces cost. Supplies of dummies are made up
quickly and easily and are stored underground under
humid conditions — and they're always handy and
ready for use.

We'll send you samples of Seal-
Tite Tamping Bags to try out—
in the sites you need—or In an
assortment. Yours for the asking.

MT. VERNON. ILL.

11

They're

plenty tough

wet or dry!



Timken»

Bearing
Equipped
Mine Car Users Since 1923

The Franklin County Coal Corporation. Chicago, 111., is one of the
pioneer users of Timken Bearing Equipped mine cars in the Illinois

field. They purchased their first 50 mine cars equipped with Timken
Tapered Roller Bearings in 1923 for their Royalton No. 7 mine, Royal

ton, 111. Since then they have standardized on Timken Bearing cars and
the Royalton mine now is practically 100% Timken.

About 6 years ago the Franklin Coal Corporation started a moderniza- ,

tion program at their Energy No. 5 mine, Herrin, 111.; practically all of
the cars at that mine now are on Timken Bearings.

This progressive coal mine operator has expressed great satisfaction

with the performance and economy of Timken Bearing Equipped mine

cars — as have upwards of one thousand others. They have proved it

pays to operate them.

Specify "Timken Bearing Equipped" when
buying new mine cars. Look for the trade

mark "TIMKEN" on every bearing you
use. The Timken Roller Bearing Company,

Canton 6, Ohio.

12

Shaft head of Energy
No. 5 mine. Herrin,

Illinois.

Shaft head of Royalton
No. 7 mine, Royalton,
Illinois.

TIMKEN
tapered Toiler "bearihos



A Dependable Wire Rope
—for-

Every Coal Mining Purpose

There are definite reasons for the consistent top-flight
performance of "HERCULES" (Red-Strand) Wire
Rope. Material . . . design . . . fabrication . . . experi
ence—all are contributing factors which add up to its
plus value.

Why not measure its actual value by the accurate yard
stick of performance? You will find that it will give
you safe and economical service.

To he suitable for all purposes, it is made in both
Hound Strand and Flattened Strand constructions—in

either Preformed or Non-Preformed type. We shall be
glad to help you select the right construction for your
particular work.

Made Only Ry

A. LESCHEN & SONS ROPE COMPANY
Wire Hope Makers — Established 1857

5909 Kennedy Avenue, St. Louis 12, Mo.

NKW YORK - CHICAGO - DENVF.R - SAN FRANCISCO - PORTLAND - SEATTLE
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SAVE
The only thing that goes

-,...., ,,-, through a bottleneck with
WAN-PUWER ^^ speed is your dough. At 112

Illinois mines the scale bottle-

— X I M E 3 n d / • '/ nec'< was e,imina,ed ^y a
Slrootor-Amet Recorder. In the

DA T I I n (J .VI / I i\ lipple. at the bottom ol the
ULL Atig " / I m shaft, on track and motor truck

scales Streeter-Amets speed

weighing and cut costs . . .

weigh in motion and eliminate
spot weighing . . . print the
weight and stop weight errors.

Speed and Accuracy are only two advantages Strooter-Amets offer. Here
are just a few reasons why Illinois operators chose Streeter-Amet Recorders.
Much needed man-power was saved at a strip mine. Automatically weighed
hopper loads eTiminalcd a weighmastor in a tipple. Without extra help, a strip
operator could weigh his coal within an hour after washing. To eliminate weight
arguments a loading crew and management elected a Streeter-Amet to print
weights. A 24-hour earlier delivery schedule was mot by an operator who
weighed only 10 cars a day and weights checked.

%
Thore is a model lor ovcry mine-weighing job.

They can bo attached to present scales or installed
complete with scale levers. Our field engineers make
quick work of installations. Toll us what kind of a
scale you use - we will tell you how Streeter-Amet
Automatic Weighers can save for you. Available on a
time or complote job basis.

Originators of Automatic Weight Recorders First in 1888

STREETER-AMET COMPANY

4103 Ravenswood • Chicago

M
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THE NEW U. S.

mvmm
TU TO 4 TIMES STRONGER!

Permits Higher Tensions, Longer Hauls, Higher Lifts
and Greater Tonnages
By combining two famous textiles—Ustex*
and nylon—scientists of United States Rubber
Company have created a new conveyor belt
with these exceptional characteristics:
• 2J-£ to 4 times stronger than the strongest
duck-and-rubber conveyor belt ever produced
—made possible with the world's strongest
cotton yarn—Ustex—another U. S. Rubber
development—

• Greater troughability—due to use of flex
ible nylon—

• Possible to repair quickly in case of accident
—with the same equipment and same tech
niques already known to maintenance men—

• Economical to operate—due to longer
centers—fewer transfer points—

• Less than one-half the weight of a conven

tional duck-and-rubber belt of equivalent
strength.

This new"U.S."Belt was designedespecially
for those extra big conveyor jobs involving
high tensions, longest possible center dis
tances, high lifts and capacity tonnages.

Maybe this new Engineered Rubber Belt
will help you solve a difficult material-hand
ling problem. Write to Mechanical Goods
Division, United States Rubber Company,
Rockefeller Center, New York 20, N. Y.
'Ustex—Registered Trade Name of United Stales Rubber Co.

FOR SUPER-TENSION
CONVEYING JOBS

COAL • ROCK
ORE • GRAVEL
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SERVING THE MINING INDUSTRY

Since 7863

©y^LOT Y

THE WATT CAR & WHEEL COMPANY

BARNESVILLE, OHIO

District Safes Agents

B. E. SCHONTHAL & CO., INC.

28 East Jackson Boulevard

Chicago 4, Illinois

17



, AVERTEX

CORROSION-PROOF

PAINT

A rubber base for high
acid resistance

HARD WATER

LIQUID SOAPS

Blended for rich suds and

neutral skin effect

• SO-WHITE — hand cleaner—removes dirt

fast.

• OZO-NAPTHOL — foot bath—disinfects,

deodorizes.

H. KIRK WHITE & CO.

Manufacturing Chemists

OCONOMOWOC WISCONSIN

18



CAST STEEL

MINE CAR WHEELS

COMMERCIAL

AND

ALLOY STEEL

CASTINGS

STERLING STEEL CASTING CO.
EAST ST. LOUIS • ILLINOIS

19



BETHLEHEM PRODUCTS

for the Mining Industry

Prefabricated Track

Every item for a complete mine-track
set-up. After studying a blueprint or
sketch of your workings, Bethlehem will
figure the trackwork, cut the rails to
length and precurvc them in its own
plant, and ship the entire outfit ready
to assemble—rails, steel ties, switches,
switch stands, turnouts, frogs, guard
rails, joints, bolts, etc. A prefabricated
track job saves installation time, cuts
maintenance costs, reduces derail
ments.

Steel Ties

Bethlehem ties are made in a wide
range of sizes and weights to suit in
dividual conditions. Slip them under the
rails, tap the clips into place with a ham
mer . . . that's all there is to it. No
gaging, no spiking. Removal is just as
easy. Install them for long-range
economy; they outlast several sets of
wooden ties and save maintenance too.

Wire Rope

For shafts, slope operations, incline
planes, machine feeds, slusher hoists,
conveyors, dragline excavators, power
shovels. Bethlehem wire rope is avail
able in all standard grades, sizes, and
constructions, either preformed (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.

Hollow Drill Steel

Fatigue-resisting drill steel—equally
suitable for forged-on bits or threaded
rods used with detachable bits. Easy to
make up and heat-treat. The smooth,
round, well-centered hole speeds up
drilling by providing easy passage for
air or water. Standard lengths, 17 to
25 feet.

Solid Drill Steel

An all-purpose carbon tool steel for
general blacksmithing tools, chisels,
drills, pinch bars, etc.

• • BETHLEHEM
STEEL

• *

OTHER BETHLEHEM PRODUCTS FOR MINES
MINE CARS • WHEELS AND AXIES • TOOl STEELS • BOLTS, NUTS,
RIVETS. AND SPIKES • WIRE NAILS • HOT-ROLLED SHEETS • GALVANIZED
STEEL ROOFING AND SIDING • PIPE • FABRICATED STRUCTURES
• PLATES • MAYARI R (HIGH-STRENGTH, LOW-ALLOY STEEL)

20



for
maximum

dependability—
for
long-run
economy—

specify

ROEBLING
WIRE PRODUCTS

FOR MINING
Wire Rope & Fittings
Electrical Wire & Cable

Wire Screen

JOHN A. ROEBLING'S SONS COMPANY
TRENTON 2, NEW JERSEY

CHICAGO BRANCH—5525 W. Roosevelt Road

CHICAGO LINE—Crawford 6400

SUBURBAN LINE—Olympic 6600
TELETYPE (TWX)—Cicero 1209

A Century of Confidence
21



fPn
ISTEEL!

I- I
SERVICE]

l*bV

BECK & CORBITT CO.
1230 N. MAIN ST., ST. LOUIS, MO.

•

STEEL WAREHOUSE PRODUCTS

HOT ROLLED BARS

HOT ROLLED SHEETS

STRUCTURALS

PLATES

TRACK SPIKES

TRACK BOLTS

COLD DRAWN BARS

COLD ROLLED SHEETS

FLOOR PLATES

GALVANIZED SHEETS

EXPANDED METAL

WALKAWAY MESH '
ABRASION PLATES

MINE & SHOP SUPPLIES

KERK-ALOY SURFACING

SIL-FOS BRAZING ALLOY

EASY-FLO BRAZING ALLOY

BLACK HAWK JACKS

TRACTOR GRIP-LUG

PORTO-POWER EQUIPMENT

ELECTRIC TOOLS

DAYTON V-BELTS

SERVICE
"Since 1852"

Long Distance 346 Garfield 2440

22



OAL PRODUCERS

ATTENTION!

tell an important story about coal prepara

tion. Adequate preparation means accurate

sizing, efficient cleaning and makes your

coal worth more.

Bring your methods up to date — Lower

your costs and improve your product

Here's where R and S come in — a sea

soned organization oi engineers skilled in

designing and erecting modern coal prep

aration plants, or modernizing existing ones.

A practical suggestion, that will not obli

gate you, is to have Roberts and Schaefer

survey your plant and submit a recommen

dation. Make a good start by writing us lor

the literature shown here.

ROBERTS and SCHAEFER CO.
307 North Michigan Avenue, Chicago

P. O. Box 570
HUNTINGTON. W. VA.

2221 Oliver Building
PITTSBURGH 22. PA.



I. You Specify

ME TALE X

For Structural Steel Painting

and

KRO-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 be properly absorbed in order to prevent high
maintenance expense and premature breaking down of car structure. Miner
Gears are made in both center and double bumper arrangements.

W. H. MINER, INC.
THE ROOKERY BUILDING .-. CHICAGO, ILLINOIS
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..PROVED IN

PERFORMANCE

ON THE JOB:

• and M. S. A. COMFO CAPS

The first miner's safety electric cap
lamp produced by the illustrious in
ventor, Thomas A. lidison, had a
special place in Mr. Edison's records
of achievement, for it meant lives
saved . . . injuries averted . . . better
working conditions for an ever-grow
ing number of men whose lot was
hazardous labor underground.

Today's Edison Electric Cap Lamp
employs the unique, basic principles

of its pioneering predecessor—yet is
infinitely advanced in brilliant illumi
nation, strength of construction, com
plete dependability, unequalled length
of life. Steady development in the
Edison tradition has won for this
great product its dominant popularity
in mines throughout the world—with
over six hundred thousand Edison
Electric Cap Lamps now aiding
safer production with M.S.A. Comfo
Caps for better head protection.

MINE SAFETY APPLIANCES COMPANY
BRADDOCK, THOMAS AND MEADE STREETS • PITTSBURGH 8, PA.

District Representatives In Principal Cities
IN CANADA! MINE SAFETY APPLIANCES COMPANY OF CANADA, LIMITED

TORONTO .... MONTREAL ... CAIOARY . . . VANCOUVER ... NEW GLASGOW. N.S.

25



<B> ....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-Proof

Multiple Distribution Boxes, Open Type and Gas-Proot
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 Bran Company. Lid. Niagara Falls. On!.. Canada

COMPLETE O-B PROTECTION FOR CONTINUOUS PRODUCTION

26



Boiler Tubes

Copper Ferrules

Pipe

Valves

Fittings

Steam Specialties

Seamless Steel Tubing

CHICAGO TUBE & IRON CO.

2531 W. 48th Street

CHICAGO 32, ILLINOIS

27



TOOLS AND SUPPLIES, INC.

3131-37 Olive Street 37 West Georgia St.

St. Louis, Mo. • Indianapolis, Ind.

Abrasives

Air Operated Drills and Screw Drivers

Band-saw & Hack Saw Blades

Belting, All Types

Chain

Chucks, Drill, Lathe, Speed, Etc.

Cutters, End Mills, Etc.

Drills, Reamers, Etc.

Electric Tools

Files

Grinding Wheels

Hoists, Trolleys, Trucks. Etc.

Hose

Machines, Filing & Sawing

Pipe Threading Tools, Pipe Wrenches

Rope, Wire & Manila

Socket Head Screws

Taps, Dies & Screwplates

Toolholders, Tool Bits, Carbide Tools

Vises

Wrenches, Etc.

For Service, Phone

St. Louis Indianapolis

Franklin 3370 Riley 5631

28



Need New Equipment?-Replacements?
Order from McNALLY PITTSBURG

ROTARY DUMPS for use in mino3
where largo lumps make tho uso of
drop bottom, side, or ond dump cars
prohibitive.

STOKER COAL CRUSHERS for final re
duction to screenings or stokor coal
sizes. Throe sizes: heavy, standard,
and light duty.

MOTORIZED GATE
VALVES dooignod
specifically to over
come tho abraslvo
conditions found in
water systems in coal
washing plants.

CAR RETARDERS oporated manually
or electrically. Uniquely designed tog
gle cable hook speeds up and saves
time in hook-up.

McNALLY-NORTON AUTOMATIC
WASHERS—Baum type. Available in
various capacities and combinations.

SHAKER SCREENS.
Present design is tho
result of years of eng
ineering screens exclu
sively for coal separa
tion. Every installation
is built to special order.

M'NALLY* PITTSBURG
MANUFACTURERS OF EQUIPMENT TO MAKE COAL A BETTER FUEL

( Works:
McNALLY PITTSBURG MFG. ««»«'.-|Hltlbwfc K..« . WfIUNaOW.
ENGINEERING & SALES OFFICES! Pitttburg.Kans. • Chicago(1), III. • Pittsburgh (2 2). Penno.

WelUton, Ohio • CaUa Pottat 13 10. Rio do Janeiro, Braill

29



Washed and Screened

Ohio River Sand

and Qravel

H. H. HALLIDAY SAND CO,

CAIRO, ILL.

Industrial Hardware

Bolts, Nuts and Screws
Mine and Mill Supplies

yousi Qhd&ti, and OnquMel
will teceioe immediate atteniian

0. iber CO.
CHICAGO

626 W. Randolph St. DEArborn 1515
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GEMCO Tru-Blu Tools
jnlofui* TONNAGE and ECONOMY
THE QUALITY MINING TOOLS THAT

ENABLE YOU TO MEET CURRENT

PRODUCTION QUOTAS AT THE LOWEST

POSSIBLE COST PER TON

TO SERVE YOU EVEN BET

TER WE HAVE ENLARGED
OUR PLANT AND OUR AC

TIVITIES. We are now able
to supply you belter and
quicker than ever before.
Same high standards of
quality, workmanship, ma
terial, and engineering. Get
full dotails on the per
formance of "GEMCO TRU-
BLU" mining tools and
their ability to reduce your
costs.

Here are a few of those "Miners' Help
ers" to cut your cost per ton of coal
mined: RAIL PUNCHES, RAIL BENDERS
(with "Friction Fighter" thrust bearings)
Rail Levelers, Rerailers, Carstops, De-
railers, Mine Jacks, Grease Guns, Spike
Bars, Car Movers, Mine Cars & Wheels,
Special Combination Tools, Key-seat6rs.
TRACK-gauges, levels, spot boards,
drills, tie tongs, rail tongs, spike mauls,
chisels, claw bars, tie plates, rail clamps,
rail saws, tamping bars, lining bars,
wrenches, bolts, spikes. All sizes of

rails, track fittings & supplies, repair
parts, "Friction Fighter" Oils & Greases,
etc. We have open capacity for your
requirements in grey iron, steel and non-
ferrous castings; forgings, and produc
tion machining work. Government ap
proved Dealers — All W.A.A. Surplus
items—We can help you get any items
of surplus you require. WRITE US FOR
FULL DATA AND A COPY OF OUR LAT

EST CATALOG. SEND FOR DATA ON
DISTRIBUTOR'S FRANCHISE. SEE YOUR
JOBBER FOR IMMEDIATE DELIVERY.

GIBRALTAR
EQUIPMENT & MANUFACTURING CO.

THE PORTABLE MINING TOOL AND EQUIPMENT PEOPLE

ALTON, ILLINOIS, U. S. A. PHONE 3-8514
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HANDLE ALL TYPES OF COAL
EFFICIENTLY With These-

ytmiHG SCRUHS

STROKE

ADJUSTMENTS

Many a/er^

PRODUCTIVE EQUIPMENT CORP
2926-28 West Lake Street CHICAGO, lllinoi!



PRODUCTS FOR

THE COAL MINES

JOY LOADING MACHINES

Joy makes two loading machines suitable

for low vein work—the 1 2-BU and 14-BU.

The 12-BU is raled at ] ton per minute, and

has a machine capacity of 1 3/4 tons per

minute. Primarily designed for very thin

seams, its total height is 28"/ The 14-BU

is a high production, low vein machine with

a rated capacity of 5 tons per minute and

a machine capacity of 8 tons per minute.

Heights—30'/:", 33" and 36".

Three high tonnage producing Joy Loaders

are available for thick seam operation. The

8-BU (56" wide}, primarily used in narrow

places, is rated at I '/? tons per minute and
has a machine capacity of 3 tons per minute.

The 7-BU for 48" seams is rated at 2 tons

per minute and has a machine capacity of

4 tons per minute. The 1 1-BU, an exceptional

tonnage mover in 60 seams, is rated at 5

tons per minute and has a machine capacity

of 10 Ions per minute.

For spotting cars, pulling a trip of mine cars

past a loading point or other heavy pulling

jobs. Fully enclosed working parts—anti-

backlash brakes to prevent over-spinning—

automatic motor-shaft brake holds cars

on grade when motor is not running—

Alcmitc pressure fittings for easy lubrication.

14-BU

LOADER

JOY

11-BU

LOADER

for thin seams

for thick seams

for moving cars

and heavy loads



MINING EQUIPMENT MOVES

JOY CUTTING MACHINES

JOY 10-RU

Trackless Cutting Machine
for thick seams

Designed specifically for trackless mining, this
versatile machine will top-cut, middle-cut, bottom-
cut and shear. Horizontal cuts made from 5"
below floor level to 7'/j' above bottom. Hydraulic
steering, short wheel base and ability to turn
sharp corners is incorporated in this cost-saving unit.

Licensed under the patents to E. C. Morgan
No. 1.953,325—1,953,326

JOY 11-RU

Trackless Cutting Machine
for thin seams

Licensed under the potent to
E. C. Morgon, No. 1,953,325.

JOY 7-AU

Track Cutting Machine
With its long reach, this machine will cut and shear
room necks from straight track, making two cuts
with one track laying. Universal cutting positions,
and its ability to keep approximately a square face
and straight rib, aid faster mechanical loading.

Licensed under the patent
E. C. Morgan, No. 1,953,3

Only 30 high, this fast tramming machine cuts a
30 room from 10" below bottom to 6'4" above,
with a 6 ' kerf. Cutting feed at end of 9' bar
(variable) is 0 to 70 ft./min. Turning radius 14'6".

SHORTWALL CUTTERS

JOY 11-B

Shortwall

Lowest cutter in its power range
that discharges cuttings to the
rear is the 11-B. It is one of

three Joy shortwall models The
11-B is designed primarily for
conveyor mining. The 7-B, with a
greater cutting capacity, for heavy
duly work. And the 5B-1 for
small mines.

SULMET COAL CUTTER BITS, ROCK BITS AND AUGER BITS
with Tungsten Carbide insert for lasting sharpness

it
*f> D

»
Sulmct Bit, have a cutting lite many time, gceoter, by actual lest, than the harden alloy steel
bit. They consume less power; stay sharp longer; give more footage with less bit changing.

Consult a Joy Engineer for "^^ ^f^ ^&W



TONNAGE FAST...of Low Cosf

JOY SHUTTLE CARS

One of the several variations of the Joy
Shuttle Car used in thin seam operations.
Makes 90" turns easily; has hydraulic steer
ing; low, wide loading end; 3 ton capacity;
cable reel power only. Other 32" models
available with automatic hydraulic cable
reel or battery power.

There's rapid and economical handling of
coal from loader to main haulage system in
average height coal with this 42" car.
Regular and hydraulic steering; two or four
wheel drive; high or lowloading and discharge
ends are features of the various models in
this size (including the 5-SC). Will haul 5 to
8 tons depending upon model.

The Joy 60E is an extra-large capacity
Shuttle Car engineered for use in ore mines
and very high coal seam operations.

for low seams

32" JOY 6-SC FOUR WHEEL DRIVE

JOY 42" SHUTTLE CAR

for high seams

COAL DRILL

JOY CD-22
Although low enough to give clearance in the
thinnest seams, overall height 30" the CD-22
will drill up to 9 feet deep at any height up to
5Vi above mine floor, when equipped with a
special long boom the maximum height is 7'.
Graduated dials enable operator to pre-select
drill and feed speeds insuring highly efficient,
high-speed performance.

JOY AXIVANE VENTILATION FANS

featuring Vaneaxial
Aerodynamics

These fans are designed for lower speed opera
tion which reduces noise, increases bearing life
and simplifies bearing lubrication. Spherical
hub construction permits a wider range of blade
adjustment. Simultaneously adjustable blades
eliminate guesswork settings. Thus, Joy Axivane
Mine Fans can easily be kept at peak performance
and efficiency even when air volume demand
increases or decreases considerably.

1 H. P. PORTABLE TUBING BLOWER

'4*ee*t£'



MINING EQUIPMENT
ftl<X<AC& tOHHG&C fy&&t &t 10CV CO&t

JOY CONVEYORS

Troughed Belt Conveyors

Two series of belt conveyor designs ore available . . . each
engineered for the particular type of job demanded of it.
Joy Tandem Pulley Drive BeltConveyors feature low belt tension;
low power consumption; positive belt alignmenl without guides;
sealed-for-life bearings on idlers. Joy Single Pulley Drive Belt
Conveyors have inverted steel trough pans that rigidly support
return idlers and protect belt. Both designs furnished in sizes
to meet power demands, depending upon lengrh. gradient,
tonnage, etc.

For underground use where severe grades are met,
Joy Chain Conveyors are available in a variety
of sizes and powers for face loading, room and
gathering worlc.

Cushion-Drive

SHAKER CONVEYORS

Joy Shaker Conveyors will move coal in inclines up to
15%, over rolling and dipping mine bottoms without
spilling. Cushion Stroke reduces shock loads on all
parts, adds greatly to Ihe life of each unit.

Shaker Conveyors

JOY TIMBER SETTER

Will lift timbers to a height of 7'8", straight up
on a free, full swiveling platform for safe,
accurate positioning. A second jack, which can
be lowered to mine floor, provides a solid
prop from bottom to roof. A built-in, fully pro
tected, hydraulically operated saw enables
operator to cut timbers to exact size at point

of work.

General Offices: Henry W. <** Mfr
nlinrH oo PENNA.PITTSBURGH **>

'THF WnRI n'S MAST CAMPIFTF I INF AF MAftFPM MINIMA EAIIIPMENT"



HAZARD LAY-SET
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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, Wllkeo-Barto, Pa., Atlanta, Chicago, D.nv.r,

Fart Worth, Lol Angoloi, Now York, Philadelphia, Pitliburgh, San Fronciico, Portland, Tacomo

AMERICAN CHAIN A CABLE COMPANY, INC. • BRIDGEPORT - Connecticut

HAZARD LAY-SET^/W'WIRE rope



DUNCAN
STEEL MINE CAR WHEELS

Pioneers in Manufacturing steel wheels.

New Modern Method — Cast Wheels with

true and Round Tread, Strength and long life.

• • •

DUNCAN

Foundry & Machine Works, Inc.
ALTON, ILLINOIS
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Less Bit Cost per Ton
More Tons per Shift

fin tfete t6nee yood lea&HM

Hard Kennametal Cutting Edges bring you these advantages:

More places cut without
changing bits or bit spotting

Larger slack—less dust

Fast cutting

• Less power consumption

• Lower maintenance cost on
machine

Less handling, sharpening.

Fast drilling

Up to 50% lower bit cost
per ton

• Round, uniform holes

• Single gage holesas oppos
ed to multiple gage holes

• Ability to drill hard rock . Fas[ef dri||ing
as well as coal

• Straight, uniform holes

• Low drill maintenance

• Low power consumption

• Reconditioning time reduced

• Lower explosivecost

For further details, write for Catalog M-4.

KENNAMETAL
Mining Division

KENNAMETAL INC., LATROBE, PA.

THE WORLD'S LARGEST MANUFACTURER OF CEMENTED CARBIDE MINING TOOLS
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Simplex Jacks
Standard for Every Mining Need

GENERAL PURPOSE MINE JACKS Simplex No. 84A, 85A and 86A
Jacks speed handling of equipmont. These 5-ton Jacks ate standaid
for use with coal cutting and loading machines, re-railing mine cats
and locomotives, mino tiackwotk and all lilting and moving jobs.
Toe lift minimum only 1 V*". Other Simplex Ratchet Lowering Jacks
in 10, 15 and 20-ton capacities' All have the Simplex safety features.

ADJUSTABLE MINE ROOF JACKS (Loft) Allow more spaco for
loading machines and conveyors to work in, yot aro safer than
wood posts many times their size. Readily sot in placo. Capacity
of light-duty M-8 Jack is 6-tons. Heavy duty M-16 Jacks,
16-tons capacity. Tested for overload. Three types of heads.

M-9 and M-17 Rool Jacks have screw and base assombly
only lor uso with your own standard pipe.

MINE TIMBER JACK AND POST PULLER (Right) Simplex No. 32
It a versatile Mine Jack for putting up cross timbers and steel
beams, straightening steel mine cars, as a temporary prop,
putting up and removing slack in power cable, pulling and
pushing conveyors, lifting, etc. Faster for timber work than
tho tcrow typo. Capacity 5-tons.

Tm'X"
¥!•'.•:•

»;.in ir<
rani

tlehn.
Ugi ilul

ItJM.

Also Simplex Timber Jacks, Post Pulling Jacks, Cable
and Wiro Tensioning Jacks, Track Jacks, Journal Jacks
and Geared Jacks. Send for new bulletin, Mines-46.

TEMPLETON KENLY & CO., Chicago 44, III.
Better, Safer Jacks Since 1899

Raise
PRODUCTION

PEAKS
Type KSC Scctionnlizing Circuit
Breakers help production by providing
much better continuity in the opera
tion of mining, loading and haulage
equipment. Fire hazards are reduced;

maintenance is lessened; total energy
consumption and power demands are
lowered.

«Uml

ami
.'.:n

I-T-E CIRCUIT BREAKER COMPANY
SWITCHGEAR . UNIT SUBSTATIONS • HIGH SPEED CIRCUIT BREAKERS

BUS STRUCTURES . AUTOMATIC RECIOSING CIRCUIT BREAKERS

REPRESENTED BY A. E. MACKENZIE
1221 LOCUST ST., ST LOUIS 3, MO.
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tLEXIPIPE

Provides dependable ventila
tion.

Supplies fresh air exactly
when and where it is needed.
Eliminates ventilation prob
lems.

This flexible air tubing is used
extensively as an auxiliary
system of ventilation in Coal
Mines.

Write tor our Free Book

BEMIS BRO. BAG CO.
ST. LOUIS, MO.
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Fafnirs Balanced Design brings race depth, ball size

and ring thickness to the proper point for maximum

performance. As replacement bearings, Fafnirs

insure better performance, longer life-and

satisfied customers. The Fafnir Bearing Company,

New Britain. Connecticut.

FAFNIR
BALL BEARINGS

MOST COMPLETE LINE IN AMERICA

•12



COMPLETE BEARING

•

"V" BELT DRIVE

•

and LUBRICATING EQUIPMENT

SERVICE

for the MINE FIELDS

By Qualified Experts

from

R - J BEARINGS CORPORATION

3152 Locust Blvd., at Compton

ST. LOUIS 3, MISSOURI

Telephone: Franklin 3450
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MINE CAR HITCHINGS

DROP FORGED LINKS

COUPLING PINS

SWIVEL COUPLINGS

MINING MACHINE BITS

MINING MACHINE BIT STEEL

BIT BOXES

FORGED STEEL SHACKLES

PITTSBURGH KNIFE
and FORGE COMPANY

716 Chateau Street
N.S. Pittsburgh, Penn.

EGYPTIAN SALES AGENCY
G. F. BLANKINSHIP, Sales Engineer

Office & Warehouse: MURPHYSBORO, ILLINOIS

We Specialize in the Manufacture of
Brass, Gray Iron, and Steel Castings

Patterns for Castings^
Mine Cage Parts, Castings, Springs, Chain

Mine Car Ditchings and Couplings
Ball Face Shaker Screen Eccentrics
Drainage and Municipal Castings

"Certified" Mine Cage Lift and Safety Chains

Vactory Representatives
"Central" TRACK MATERIALS

"Medart" EQUIPMENT — GEARS — SPROCKETS
UMECO" TRACK TOOLS — "Phillips" MINE CARS
"Gary" STEEL GRATING AND STAIR TREADS

"Fairmont" CAR RETARDERS

Warehouse Stock
"Hazard" WIRE ROPE "Simplex" JACKS
"McKay" CHAIN "Anchor" RERAILERS
"Magnolia" BABBITT "Colling" HOISTS
"Aldon" CAR REPLACERS "Joyce" JACKS
"Badger" CAR MOVERS "Quaker" BELTING
"Crosby" CLAMPS "American" BLOCKS

"Quaker" MINE TROLLEY WIRE COVERING

•14



SLIGO
IRON STORE CO.

ESTABLISHED fill 111034

STEEL

STRUCTURALS. PLATES. SHEETS. TOOL STEEL
HOT ROLLED BARS, COLD FINISHED STEEL, PIPE

INDUSTRIAL LINES

AMES SHOVELS

ARMSTRONG LATHE TOOLS

BEAVER PIPE TOOLS

BLACK & DECKER TOOLS

BUFFALO BLOWERS—FORGES & DRILLS

CARBOLOY TOOLS

JACOBS CHUCKS

LENOX HACK SAW BLADES

LUFKIN TAPES & RULES

MORSE DRILLS & REAMERS

NICHOLSON FILES

NORTON GRINDING WHEELS

OSBORN BRUSHES

P & H ELECTRIC WELDERS

PORTER BOLT CUTTERS

REED VISES & PIPE TOOLS

SIMPLEX JACKS

SMITH WELDING EQUIPMENT
SMOOTHARC WELDING

ELECTRODES

STARRET TOOLS

TOLEDO PIPE DEVISES

VALDURA PAINTS

WILLIAMS WRENCHES

YALE HOISTS & TROLLEYS

1301-1403 North Sixth St. Phone Ce 3050

St. Louis, Missouri Long Distance LD550
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The Mark— "LEETONIA"

On mlno drills and tools is your assurance of quality. For ovor a third
of a conlury our olforts have been to produco qualily products that would
satisfactorily sorvo tho usor. Our constant growth has proven our policy
to bo right.

Complete Line 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 Sockets for Electric Coal Drills. We may help
you reduco Production costs.
For purchasing agents and those interested in production, our catalog Is
free for tho asking.

Where there is efficient management of coal, clay or metal mines thore
you will find Lootonia Drills and Tools. If you want the best, then just
say to your source of supply, these drills and tools must bo LEETONIA
BRAND. Wo will appreciate your patronage.

THE LEETONIA TOOL CO.
Leetonia, Ohio - U. S. A.

Gold Medal Explosives

ILLINOIS POWDER MFG. CO.

730 PIERCE BLDG. —ST. LOUIS 2. MO.

We manufacture for the Mining industry a complete Line of

Permissibles and High Explosives.

•s*E%l „ "^""~~«Medal i

*!©§ ^M
p°*sst-«

Black Diamond Permissibles

Pellet and Keg Powders

Electric Blasting Caps

Safety Fuse

Blasting Accessories
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CLC/F

Q,C£

The unloading operation in Q.CC Drop-Bottom Mine

Cars is automatic—smooth in operation —without stop

ping the progress of the train. Cars moving without
interruption, bring out a lot more coal and at lower cost
per ton! All-welded end sill construction and double-
action spring bumpers are only a few of the many
exclusive features of CLCfl Mine Cars. Ask our Sales

Representative to demonstrate the reasons why CLC.C is
"Tops" in Drop Bottoms!

AMERICAN CAR AND FOUNDRY COMPANY
New York • Chicago • Philadelphia • Si.Louis • Cleveland

Berwick, Pa. • Pittsburgh • Huntington, W. Va.



MESCOWELD RAIL BONDS

Preferred for Years among Large Coal Producers

These bonds are preferred because of exclusive construction
features that are responsible for outstanding performance. The
patented Flashwelding of cable to terminal assures positive contact
with every cable wire. Over-size terminals provide large welding

area, thereby increasing con
ductivity. The Mescoweld
Line comprises 18 types, pro
viding for every bonding re
quirement.

Immediate deliveries. Write

for catalog.
Type MB-F. One of 18 Types. °

NOSEBACH ELECTRIC & SUPPLY CO.
1115 ARLINGTON AVENUE. PITTSBURGH 3. PA.

Aufhorlied Distributors: EVANSVILLE ELECTRIC and MANUFACTURING COMPANY.
Evansville, Ind.

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
Main Office: EAST ALTON, ILLINOIS Factory: MARION, ILLINOIS
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For maximum efficiency
with low initial cost and

minimum operating ex
penses investigate this
new dryer.

VERTI-V4NE
VRYEK

CHECK THESE FEATURES
\

1. Degradation of product is reduced to a minimum.
2. Slow movement of coal through unit makes possible use of low tem

perature gases.

3. Low temperature operation prevents overheated product.
4. Lower section of dryer acts as cooling chamber, giving cooler discharge

of product.
5. Vertical construction requires a minimum of floor space.
6. Uniform drying without cataracting (smooth continuous flow) eliminates

need of dust collectors.

7. No auxiliary equipment required for drying fine coal as fines may be
left in product being dried.

8. High thermal efficiency proven by exhaustive tests means more dry-
product per B.T.U. burned for heat.

9. Low initial cost.

10. Low operating cost.

Write us for further information about Baughman Verti-Vanc Dryers. Our
sales and technical staffs are always ready to help you solve specific coal

handling problems.

ROBERT HOLMES AND BROS., INC.
. DANVILLE, ILLINOIS
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CARDOX

The Cardox Mine-Fire Car combines in a
single mobile unit facilities for (1) driving
out smoke and reducing the temperature
in a room or passageway, (2) sealing the
surface around deep-seated coal fires with
"CARDOX FIRE COAT," (3) quickly extin
guishing oil and electrical fires, with abso
lutely no damage by the extinguishing
medium to the equipment involved,
(4) "CARDOX FIRE COAT" provides a
quick, effective method for creating temporary, rigid fireproof seals in burning
areas, (5) provides CO- for incrting the atmosphere to prevent an explosive
concentration of methane gas.

Full details on the size, design and fire-fighting efficiency of this specialized
Cardox Mine-Fire Car arc available in a bulletin just off the press. Write for
your copy today.

CARDOX CORPORATION
BELL BUILDING • CHICAGO 1, ILLINOIS
District OfJIcos: Now York • Philadelphia • Library, Pa. • Plltsburgh • Moadowview, Va.
Harpor, W.Va. • Camdan-on-Cauloy, W. Va. • Cleveland • Detroit • Evansvillo, Ind.
Benton, III. • St. Louis • Louisvillo, Col. • San Francisco • Los Angeles • San Diego

Drives out smoke Seals up deep*sooted coot fires

50
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MAJOR PROTECTION
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Smothers oil fires fast
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These

Cummins Diesels

Handle up to 50 Tons
On the Mesabi Iron Range and on many other major open pit
mining operations both in this country and in Canada, the
largest loads ever hauled by dump trucks (up to 50 tons) are
being handled by trucks powered with 200 hp Model NHB-600
and 275 hp, supercharged Model NHBS-600 Cummins Depend
able Diesels.

With these modern, low-weight-per-horsepower diesels, trucks
take the grades in higher gears . . .show important savings in
trip time as well as in fuel and maintenance costs.

Other models in Scries NH-NHS Cummins Dependable
Diesels are designed for all types of portable, stationary and
marine service ... for every heavy-duty mining application-
above ground or below. For details, see your Cummins Dealer.

CUMMINS DIESEL SALES CORPORATION OF ILLINOIS

1700 So. Indiana Ave.
Chicago 16, III.

Model NHB-600 Cum
mins Dependable
Diesel, 200 hp at 2100
rpm (maximum); S'/s"
bore and 6" stroke;
piston displacement,
7-13 cu. in.

Model NHBS-600 (su
percharged) Cummins
Dependable Diesel,
275 hp at 2100 rpm
(maximum) ; 55i"
bore and 6" stroke;
piston displacement,
7-(3 cu. in.

629 Franklin St.
Peoria 2, III.



Why \fyConveyorTruss Construction
cuts installation costs

• This frame—Barber-Greene's Truss Frame—saves days
of construction time and the added expense of extra and
elaborate piers and supports. You can employ longer
spans with less blocking than with any other type of con
veyor frame —yet be assured of true alignment under the
heaviest load. Slope installations require fewer A-frames.
Walkways can be attached without building additional
framework.

You'll benefit from the many other advanced B-G Con
veyor features, too—prc.-engineered, factory-assembled
terminals that operate at top efficiency and reduce
maintenance expense—self-contained, standardized units
that can be bolted together quickly . . . easily altered
and moved. Our mining engineers will be happy to
help you plan the mechanization of your mine. Write
for information. Barber-Greene Company, Aurora,
Illinois.

mw-

Barber-
Greene;

Note the sturdy
construction of the
B'G Truss Frame. Requires
fewer A-framesorsupports than
ordinary conveyors.

.... .

• ..•-.'S.-j-l',,- I

CONSTANT FLOW EQUIPMENT
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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, 111.

STORAGE BATTERY LOCOMOTIVES
18" TO 56" TRACK GAUGE—1'/2 TO 15 TON

GREENSBURG "MONITOR"

Double knee-action; better trackability. Float- Huskiest transmission in any storage battery
ing power; less power consumption. Quick locomotive. Oil-tight; leakproof. Use regular
acting footbrake—essential for quick stopping, auto oil; change every 6 months. Strong.
especially behind loading machines. Brake Simple design. Low maintenance cost. 8acked
shoos that follow wheels (due to knee-action). by over 25 years of experience with Storage
Adjustable Timken Bearings throughout. Battery locomotives.

All Grocnsburg Locomotives are CUSTOM-BUILT to your requirements

THE GREENSBURG MACHINE CO.
107 Stanton St. GREENSBURG, PA.
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AR-MOORED* TIES

FOR WORKING SECTIONS

bmbine the advantages and utility of both treated
ood and steel in one unit. Ar-Moored* Ties con
st of factory assembled Koppers pressure-creosoted
ood bases and Bethlehem Steel mine ties. The rails

re held by movable clips instead of spikes so that
r-Moored* Ties may be recovered and relaid
ipeatedly, without spike killing, when mine sections
re worked out. Ar-Moored* Ties are rugged,
mpable and may be used many times as the
ining of coal progresses.

^MOORED* SWITCH TIE
FOR TURN-OUT

r-Moored * Switch Ties help to gear your haulage
rstem to modern, high-speed mechanized mining
seds. Clips eliminate any need for gauge rods or
e forks when track is laid; track gauge is maintained
ositively and permanently. Wood base helps to "an-
lor" track, preserve alignment, eliminate accidents
id injuries. Pressure-treatment of base gives depend-
ile protection against decay. Ask for Bulletin G-25.

PRESSURE-CREOSOTED WOOD TIES

FOR MAIN HAULAGEWAYS

ecay is one of the major causes of tie failures in
ain haulageways, and many mines obtain only
ree or four years service from untreated (hatd-
ood) ties. Pressure-treatment gives dependable
•otection against early failures, and tie life of 20
sars and over is being obtained from Koppers
sated ties. Careful records kept by one large user
owed a saving of over $3.00 per tie during the first
)-year period. Ask for Bulletin G-12.
(Trade Mark)

IKOPPERs| PRESSURE-TREATED WOOD '
KOPPERS COMPANY, INC. • PITTSBURGH 19, PA.



SIMPLEX-TIREX

Flexible electric cords and cables with

Buna 5 insulation and Neoprene sheath

tor

MINING MACHINES

LOCOMOTIVES

LOADERS

SHOVELS

DRILLS

PUMPS

TELEPHONES

SimplexIre&Cable@
CAMBRIDGE 39, MASSACHUSETTS

CHICAGO OFFICE, 564 West Monroe St., Chicago 6, III.
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RATIONAL ELECTRIC

COIL COMPANY

COLUMBUS, OHIO

Telephone Kingswood 1151

BLUEFIELD, WEST VIRGINIA

Telephone 7151

Manufacturers of

CLCCTRICAL COILS

for ROTATING EQUIPMENT
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Williams Leather Products
Have Been Onality Products for Over 105 Years

LEATHER TRANSMISSION BELTING
Oak, Chrome, Flexible Tannage

LACE LEATHER

Rawhide, Chrome & Indian Tanned
CUP PACKINGS

Hydraulic, Pneumatic
Oak, Chrome, Flexible Tannage

LEATHER STRAPS & LEATHER SPECIALTIES
of All Descriptions

SAFETY SHOES

Highest Quality—A trial will prove their worth

I. B. WILLIAMS & SONS
Factory: Dover, N. H.

71-73 Murray Street BRANCHES: 180 N. Wacker Drive
New York, N. Y. Chicago, 111.

« ALTON EXPLOSIVES »>
DYNAMITE

GELATIN

PERMISSIBLE POWDERS

BLASTING POWDER

PELLET POWDER

ELECTRIC BLASTING CAPS

BLASTING CAPS

ELECTRIC SQUIBS
SAFETY FUSE

BLASTING ACCESSORIES

Let Us Solve Your Explosives Problems

Equitable Powder Mfg. Company
EAST ALTON, ILLINOIS
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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 and Indianaat

DUQUOIN, ILLINOIS
Factory Branches

PITTSBURGH, PA. MONTGOMERY. W. VA.
0,0 c 1. „ c...„. BIRMINGHAM. ALA.919 Fulton Street HARLAN. KENTUCKY

Branch Manager

A. R. WEST, DuQuoin, Illinois
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HELWIG COMPANY

Manufacturers of

CARBON PRODUCTS

CARBON BRUSHES, CARBON CONTACTS

WELDING CARBONS

•

HELWIG COMPANY
2544 N. 30TH STREET MILWAUKEE 10. WISCONSIN

Heavy Duty Electrical Connectors

Williams Grip Electrical Connectors

• • •

Mine Cable • Cords • Wire

m • •

Junction Boxes • Trolley Taps * Rail Bonds

• • •

BRAD HARRISON COMPANY

1338 SO. CICERO AVE.

CICERO. ILL.
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CHOOSE MARATHON FOR BETTER MINE

LUBRICATION WITH FEWER LUBRICANTS

Simplify the job ... reduce the
chance of error... have fewer

lubricants to account for and
handle. In many leading shaft
mines, 4 or 5 Marathon multi
purpose lubricants arc doing the
job—and doing it better—that

formerly required the stocking
and handling of 10 to 15 special
ized lubricants. In many strip
mines, 10 or 12 Marathon lubri
cants arc doing the job that used
to call for 15 or 20. Worth in
vestigating? You bet.

A COMPLETE LINE OF MARATHON LUBRICANTS FOR EVERY OPER
ATION IN YOUR SHAFT OR STRIP MINE. WRITE, WIRE, OR PHONE
. . . ASK FOR A MARATHON MINE LUBRICATION ENGINEER TO
CALL AND WORK OUT A COMPLETE MAINTENANCE PROGRAM.

THE OHIO OIL COMPANY
Producers of Petroleum since 1887

GENERAL OFFICES: FINDLAY, OHIO

District Offices: Robinson, III., Indianapolis, Ind., Louisvlllo, Ky
61



EVANSVILLE ELECTRIC & MANUFACTURING CO
600 WEST EICHEL AVENUE PH. 3-4283 EVANSVILLE 7, INDIANA

DISTRI BUT O RS OF

Links for Diamond Roller Chains

« SPRING CLIP CONNECTING LINK—

Standard for Y%" pitch, */i" pitch No.
66, and \'%" pitch chaim and can be sup
plied for Vi" pitch No. 65. The cover plate
is a loose, or slip, fit on the pins and is held
in place by flat spring steel clip, split at
one end and fitting in grooves in the pin
ends. Specify connecting links with press-fit

cover plates or
master links, if
chains are used

for high-speed
drives.

OFFSET LINK—(Half Link)—Used (one
per chain) when the chain length requirei
on odd number of pitches. The use of off
set links should be avoided whenever

possible and if their use is necessary the
"combination" offset link is to be pre
ferred particularly for the short pitch
chains and chains run at high speeds or
under heavy loads.

« "SNAP-ON"

CONNECTING

LINK—Made for
Vi" pitch No. 65
chain only. Cover
plate fits into
grooved pin ends
and Is sprung into
place after the

link is assembled in the chain. Not suitable for
high speeds.

ROLLER LINK—Standard for all sires of roller
chains.

CONNECTING LINK—Cotter Pin Type—Standard for roller chains
' i" to 2'/; ' pitchinclusive. Thepins are riveted into one linkplate;
the "cover plate" is driven evenly into place over the drilled pin
ends end is not a loose, or slip, fit. The cotters do not hold the link
plate in place. The press-fit between pins and cover plate prevent
the pins from turning and the plate from coming off.

COMBINATION OFFSET LINK—An Offset link ond a Roller link
assembled and riveted together, the pin being a press fit in the
offset link plates. Used (one per chain) when the chain link re
quires an odd number of pitches. An improvement over the plain
offset link but should be used only when shaft centers cannot be
adjusted to accommodate a chain length when an even number of
pitches. This design is standard for Y%" °nd Vi" pitch No. 65
chains.

MASTER LINK i

— Pin Link l
Riveted — Stand

ard for all sixes

of roller chains.
The pins are riv
eted into one link

plate; the "cover
plate" is driven
over the opposite
pin ends and will
bo held in place
by the heavy
press fit, although,
for appearance,
it is customary to
rivet or spread the
pin ends after the
"cover plate" is In
place.
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OUR TWENTY-NINTH 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 Co Brake Shoes
Chain Beit 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
Velvetouch Cleveland Corp Clutch Discs
Wheel Truing Brake Shoe Co Tire Truing Shoes

SER VICE

Evansville Electric &
Manufacturing Co.

600 W. Eichel Ave. Evansville 7, Ind.
Phones 3-4283—3-4284
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ANTIFREEZE TREATMENT

of coal can be accomplished with maximum convenience,

economy and effectiveness by use of

LIQUID CALCIUM MAGNESIUM CHLORIDE
Check its record of satisfactory performance

in Illinois mines.

Delivered in tank cars, at any desired concentration.

Write us for information and prices.

MICHIGAN CHEMICAL CORPORATION

SAINT LOUIS, MICHIGAN

PERFORATED SCREENS

FOR

COAL MINES

Seibel-Suessdorf

Copper & Iron Mfg. Co.

826 SOUTH SECOND STREET

ST. LOUIS. MO.
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Notable for Speed and Safety

CP PERMISSIBLE ELECTRIC COAL DRILLS

CP No. 571 Permissible Hand-Held Coal Drill, U.S.
Bureau of Mines Approval Plate Nos. 367; 387.

CP No. 572 Permissible Hand-Held Coal Drill.U.S.
Bureau of Mines Approval Plate Nos. 227; 313.

CP No. 574 Permissible Post-
Mounted Coal Drill. U.S. Bu
reau of Mines Approval Plate
Nos. 237; 225.

CP No. 5600 Tramdrill Arm Unit,
mounted on Machine truck, built to
permissible const ruction.

CP No. 5800 Tramdrill, built to per
missible construction.

Chicago Pneumatic
TA6L C6MPANY

General Offices: 8 East 44th Street, New York 17, N. Y.

ELECTRIC TOOLS • PNEUMATIC TOOLS • AIR COMPRESSORS • ROCK DRILLS
DIESEL ENGINES • HYDRAULIC TOOLS • VACUUM PUMPS • AVIATION ACCESSORIES



I ". HftC. NO-KOL-DUST

NO-KOL-DUST
COAL TREATING OIL

We can furnish ANY VISCOSITY from

500 @ 100 S. U. to 5000 <g 100 S. U.

- All viscosities are same price -

(1)—Recognized and approved by the leading coal companies and
equipment manufacturers.

(2)—Made strictly from Smackover Crude and is always uniform.

(3)—The high viscosity grados cling lo the outer surfaces of porous

coal and hold down tho float dust.

(4)—Renders the coal practically impervious to water and seals in the
inherent moisture.

Shipment in tank car lots from our own

refinery at Smackover, Ark.

» HENRY H.
REFINERS

122 South Michigan Ave.
Chicago, Illinois

CROSS

GO

COMPANY «

PETROLEUM

Telephone: Wabash

8728



LINK-BELT\m • II im •# Em k I OFFERS YOU

MANY YEARS OF SPECIALIZED EXPERIENCE

in COAL PREPARATION

ALMOST from its inception, over 70 years ago, Link-
V Belt Company has devoted a large portion of its

engineering and manufacturing business to the handling
and preparation of coal.

The first successful coal washerles in the United Slates
were built by Link-Belt in the early nineties, and since
that time Link-Belt has developed and manufactured wnsh-

LINK-BELT COMPANY Chicago 9. Philadelphia 40,
Cleveland IS, Indianapol

DUMPING

ing jigs and related equipment on an ever increasing scale.
Mechanization in handling and preparation is the only

answer today to the low-cost production of quality coal.
Link-Belt designs, builds, installs and services. Link-Belt

offers you broad experience, proved performance and cen
tralized reliable responsibility. Discuss your mechanization
plans with us.

Pittsburgh 19, WiIkesBarre. Huntington. W. Va.. Denver 2. Kansas City 6. Mo.,
6, Detroit 4, St. Louis 1, Seattle 4, Toronto 8.

COAL PREPARATION AND HANDLING EQUIPMENT

Engineered,
Built and Backed LINK-BELT



MANPOWER
IS ONLY AS EFFICIENT AS YOUR EQUIPMENT

A RE you getting maximum tonnage and efficiency out of your available manpower?

Why not profit by the experience of hundreds of Mine Operators all over the world

who are using Cincinnati Chains . . . double-ended reversible Bits . . . and Cincinnati

sturdy Cutter Bars? Their experience is the same . . . greater tonnage . . . less power

consumption . . . satisfied operators . . . less maintenance and a saving in valuable

man hours. Cincinnati Coal Cutting Equipment, heat treated, and drop forged, is en

gineered for efficient low cost performance even under adverse cutting conditions.

CINCINNATI STANDARD CHAIN

Cincinnati Standard Chain accommodates Stanex Holder
and Bit or rcsular }'•' x 1" bit. Similar in desisn to
the famous Duplex Chain.

STANEX

HOLDER AND BIT

The Slant x Holdtr with factory made
double-ended Stanex Bit fiti all chalm

that accommodate the rcsular 'j"
x 1" bit.

CINCINNATI CUTTER BAR

Specially desisned to meet hardest cuttins conditions
... to withstand bendins stresses. Constructed to fit
all popular minins machines . . . both rcsular end
thin kerf.

THE CINCINNATI MINE MACHINERY CO.



EVERYTHING IN

GOODYEAR INDUSTRIAL RUBBER

FOR THE COAL PRODUCER

GOODYEAR COAL-FLO MILDEW PROOF

MINE CONVEYOR BELT

Now a by-word among operators
who know the best

Quick stock shipments many sixes

We are prepared to make any conveyor belt endless on the
job. Our Goodyear trained belt vulcanizers are anxious

to serve you.

Only very latest Heintz Electric Equipment used

One of the Country's Largest Stocks of
Goodyear V-Belts — Water Discharge Hose — Suction Hose

Air Hose — Steam Hose — Dusting Hose
and Many Other Items

Large Stocks

WORTHINGTON QUICK-DETACHABLE V-BELT SHEAVES

EASY ON —EASY OFF —COST NO MORE

WORTHINGTON

MULTI-W-.DRJVE

• •!*•

OBERJUERGE RUBBER DISTRIBUTING COMPANY, INC.
21 South Third St. — St. Louis 2, Mo.

GArfield 0180

NEAR THE RIVER FRONT
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DU QUOIN

IRON AND SUPPLY COMPANY

Distributors

MINE AND MILL SUPPLIES

DU QUOIN, ILL
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Kill All Coal Dust

Why?

1. It's a nuisance.

2. It reduces visibility.
3. It retards production.
4. It's a menace.

5. It violates the safety code.

How?

BY USING COMPOUND M!

A—Liquid concentrate
or

B—Solidified Cartridge with automatic
proportioner.

Where?

1. At the face.

2. At rotary dump.

3. In the tipple.
4. As coal is loaded.

Cosf!

Nominal. Will be repaid many times by in

creased production, efficiency and safety.
COMPOUND M is now being used in hundreds

of mines the world over.

A Johnson-March Product

Sold by

B. E. SCHONTHAL & CO., INC.
28 EAST JACKSON BLVD.

CHICAGO 4, ILL.

Ask for complete details
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Welding Equipment &Supplies
"It it's for the welder, we have it"

OXYGEN OXY-ACETYLENE EQUIPMENT ARC WELDERS

ACETYLENE OXY-ACETY. CUTTING MACHINES ELECTRODES

CARBIDE WELDING RODS & FLUXES ACCESSORIES

WIRE ROPES

SHOVELS

EXPLOSIVES

GRINDING WHEELS

V-BELTS

MINING MACHINE CABLES

BRATTICE CLOTH

DIES. TAPS. DRILLS

INDUSTRIAL GOGGLES

MINEWELD COMPANY
200-210 So. Theresa Ave.

ST. LOUIS, MO. (3)

Branches

MARION. ILLINOIS

EFFINGHAM. ILLINOIS

MT. VERNON. ILL.

ST. LOUIS. MISSOURI

EVANSVILLE, INDIANA

MINE CAR HITCHINGS

TRACK SPECIALTIES

TROLLEY LINE MATERIAL

DUQUESNE
MINE SUPPLY COMPANY

— PITTSBURGH—
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JEFFREY

CABLE REEL SHUTTLE CARS

(Patented)

Built in sizes to suit various capacity requirements with

• Four Wheel Drive

• Four Wheel Hydraulic Steering

• Two Direction Control

• Explosion Tested Equipment

• Hydraulically Adjusted Discharge

to suit car or conveyor loading

— OTHER JEFFREY COAL MINE EQUIPMENT —

CUTTERS LOADERS CONVEYORS DRILLS

LOCOMOTIVES FANS BLOWERS

WASHERS CRUSHERS SCREENS FEEDERS

BUCKET ELEVATORS CHAINS TRANSMISSION MACHINERY

THE JEFFREY MANUFACTURING COMPANY
953 NORTH FOURTH STREET COLUMBUS 16, OHIO. U.S.A

»

Established iu 1877
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REPLACEMENT PARTS
REDUCE MAINTENANCE COSTS

FOR SHOVEL EQUIPMENT

Because-

1. Standard parts are improved to give better

operation.

2. Specially alloyed manganese steel for longer
wear.

3. Simplified construction for easy replacement.

The above facts are applicable to:

CRAWLER TREADS DIPPER TOOTH POINTS

ROLLERS and BASES

SPROCKETS RACKS AND PINIONS

Kenkrome chain for preparation plants are giving many

times the service life of ordinary chain.

All sizes of rivetless chain, wash box elevator chain and

roller chain are included.

Here is truly an economy.

KENSINGTON STEEL COMPANY
505 KENSINGTON AVE.

CHICAGO 28, ILL.
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Steel Grid Resistors

for COAL MINES

Since 7915

I

# ir

f&6&M

THE POST-GLOVER ELECTRIC COMPANY
• ISTABUSHID \»11 .

221 WEST THIRD STREET, CINCINNATI 2, OHIO
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Friedman-

Shelby

Division

International Shoe Co.

RECONDITION MOTORS
WITHOUT DISMANTLING

D.\ am Commufafor
liSla RESURFACERS

QA jl| Commutator
JJi!il3 GRINDERS

Keeps commutators in Trues up commutators
perfect condition. Used while running in their
periodically. Grades, own bearings at normal
sizes and shapes to fit operating speed. Three
all conditions. Better, models fit all machines,
quicker, less expensive. Saves dismantling.

Mica
UNDERCUTTERS

Undercuts commutator
mica without removing
a single brush. Easy to
use — cuts smoothly.-
Four Models—for small
or large commutators.

rnTSFTl Hand Portable
imgitU ELECTRIC CLEANERS

Cleans "hard-to-reach"
places. Vacuum—blow
—spray—dry. No. 22-
110 is rated at 1-1/3
H.P. Has continuous
duty, _universal motor!
Cleaning attachments
available.

Ask Your Wholesaler
For Catalog on Complete Line of IDEAL Motor Maintenance anil Repair Equipment

IDEAL INDUSTRIES. Inc.
5169 Park Avenue Sycamore, Illinois
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Hendrick Flangcd-Lip Screens—Unexcelled
for screening and dewatering coal; fur
nished with short, medium or long slots, in
a wide range of sizes of openings. The stag
gered slots are practically non-clogging;
flanges speed separation.

Hendrick Wedge-Slot Screens — To adapt
them most effectively to material to be
dewatered and classified, they are con
structed with varied types of profile bars,
four of which are illustrated.

PROFILE C, for heavy-duty service
on shakers and vibrators; in chutes,
drags, sluiceways; dewatering of
refuse and following washbox dis
charge.

PROFILE GR, for jig bottoms, better
separation and automatic evacua
tion of refuse.

HENDRICK

SCREENS

for every

coal

production
requirement

profile B, for dewatering
sludge, silt and fine coal on
shakers, vibrators, classi
fiers, dryers, filters; anti-
stream-pollution equipment.

profileid, for heat dryers
and dewatering of irregular
shaped grains; also for re
tarding surge of water and
material.

wedge-slot "grizzlies" haveheavy-
duty bars for rough separation, de-
dusting and nut rinsing; assembled
with stronger U-supports and rivets
than standard Wedge-Slot Screens.

I

I

Other Hendrick products include perforated metal screens, vibrat
ing and shaking screens, elevator buckets, /lights, conveyor troughs,
shaker chutes and ball frames.

Perforated Motals

Perforated Metal Scroens

Wedge-Slot Screens
Mitco Open Steel Flooring,

"Shur-Site" Treads and
Armorgrlds

HENDRICK
34 DUNDAFF STREET, CARBONDALE, PENNA.

Sales Offices In Principal Cities
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INSPECTION

SAMPLING

tP% >
SINCE 1908 ANALYSIS

REAL SERVICE

Testing

Is

l/out
Business!

COAL

WASHABILITY REPORTS

RAW COAL STUDIES

PILOT PLANT PERFORMANCE

CLEANING PLANT EFFICIENCY

The trend in all coal preparation is toward design of cleaning plants based
on test data. The reasons for this trend are:

Different coals have different washing characteristics.
All types of cleaning equipment do not perform in exactly
the same manner.
Cleaning plant problems are becoming more difficult with the
depletion of reserves of the more easily washed coals, and with
the demand for cleaning of the finer sizes.

The matching of the proper type of cleaning plant with the washing charac
teristics of particular coals is becoming progressively more technical, and,
the result has been an increasing demand for accurate, unbiased technical
data.

As independent test engineers, we offer you the finest sendee in the country
for securing test data on preparation problems.

— Coal Specialists Since 1908 —

COMMERCIAL TESTING & ENGINEERING CO.
307 N. Michigan Avenue

Chicago 1, Illinois

Charleston 23, West Virginia Norfolk 10, Virginia •
Toledo 2, Ohio Baltimore 2, Maryland
Cleveland IS, Ohio Philadelphia 2, Pennsylvania

Terre Haute, Indiana

Affiliated: Commercial Testing Co., Inc., Rochester 4, N. Y.
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SEND A SALESMAN
WITH EVERY TON OF
COAL YOU SELL...
Your Trade mark, in your coal, is your
best salesman. It goes right into the
users' bins with every ton of coal. It
stays right on the job . . . working for
you night and day . . . and it tells and
sells the quality of your coal with every
shovelful.

Trademarking is .the surest way to build
user confidence and a steady repeat de
mand for YOUR coal. Your trade mark
SELLS your coal and enables the user to
re-order . . . and be sure of getting your
coal . . . every tima.

Dustlix Labels stay put
roll.

U. 8. PAT. NOB. 1,MO,118 —

1,808,788

Of what value is your trade iiumc, ur
trade mark, if it does not appear on
the product it represents?

The cost of trademarking, the
DUSTLIX way, is so extremely low
. . . you make no investment in ex
pensive equipment and buy only the
trade marks you require, at from
40% to 60% less than the rcgulat
price of ordinary printed trade marks.

Decide NOW to build a steady re
peat demand for your coal under its
own trade name. Uniform coal in
sures uniform comfort, and that's
what the user expects to get when he
buys coal. Remember too . . . trade-
marking insures uniformity.

Write us for complete informjtioti.

DUSTLIX CORPORATION
MILWAUKEE 2 3« NORTH WATER STREET WISCONSIN

DUSTLIX SCIENTIFICALLY PROCESSED DUSTPROOFING FLUIDS

DUSTLIX AUTOMATIC COAL • TRADEMARKING SYSTEMS



SPECIALIZED LUBRICANTS

lor

Tipples & Washers

Mine Locomotivos

Mine Cars

Conveyors

Hoisting Cables

Stripping Shovels

Electric Motors

Spood Reducers

Trucks a Tractors

.jTh

UNCVLN

Contralized Lubricating

Systems

Hand and Power

Operated

Grease 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

CUTTER BIT SERVICE
for

COAL MINES

A small nominal charge the only Investment

DEPENDABLE, ECONOMICAL, EXPERT SERVICE, DAILY

CUTTER BIT SERVICE COMPANY

P. O. Box 125

Christopher, 111.

DEWEY E. JOY, Mgr.

80
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PEORIA TRACTOR & EQUIPMENT CO.
400 FRANKLIN STREET PEORIA 2, ILLINOIS

TELEPHONE 6-6177

• • •

Sales, Service and Parts Distributors for

"CATERPILLAR"

TRACKSON

HYSTER

GRUENDLER

J. I. CASE

ATHEY

GARDNER-DENVER

HUBER

MARTIN

THEW

DIESEL
—TRACTORS

—MOTOR GRADERS

—POWER UNITS

CABLE CONTROLLED

—SCRAPERS

—BULLDOZERS

—CABLE UNITS

TRACTOR MOUNTED

—SHOVELS

—SIDE BOOMS

—WINCHES

—CRANES

—CRUSHING EQUIPMENT

—INDUSTRIAL TRACTORS

—TRAILER WAGONS

—TRACTOR LOADERS

—COMPRESSORS

—AIR TOOLS

—ROLLERS

—TRAILERS

—SHOVELS

—DRAGLINES

—MOTO-CRANES
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FRESH AIR

AT THE

WORKING

FACES

ABC products provide the most dependable
and economical means of delivering a con
tinuous supply of fresh air to the working
zones; enabling the men to get out more
coal.

ABC JUTE BRATTICE CLOTH assures more

fresh air for the men by sealing off inactive
areas and directing the air flow to the sec
tions being worked. Treated with non-In
jurious chemicals to resist fungi, flame and
shrinkage, ABC Brattice cloth gives long

service under mine conditions. This rugged,
processed fabric is available in two grades.

MINEVENT TUBING increases output by de
livering fresh air right where it is needed,
without waste. Patented couplings and hang
ers facilitate installation or removal. Made

in three grades of tough material that with
stands handling, fungi, shrinkage and leak
age. Also, the new durable, flameproof
Vinyl Plastic Coated Tubing!

Write for samples and full information.

AMERICAN

BRATTICE CLOTH CORP

WARSAW, INDIANA
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For Dependable
Mine Cars—Equipment
and Repair Parts—

• Steel Mine Tlet

• Cast Iron Wheels

• Coupling Links & Pins

• Screen Bars

• Cross Over Dumps

Reliable service lo the min

ing industry for over 84

years has made Phillips the

outstanding source for mine

cars and equipment illus

trated —parts for rebuilding

old cars and the following

dependable products:

• Mine Tipple Equipment
• Perforated Steel Plato

• Loader Carriers

• Fabricated Steel

• Materials Handling Equipment

Loador

Carriers

Timken Beoring

Car Wheels

Wedga Grip Steel

Mine Ties

Write for data and proposal on your requirements.

PITTSBURGH. PA.. MicglKlsrers Siect ItU

MINE AND INDUSTRIAL CARS • FABRICATED STEEL • IRON CASTINGS
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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. Louis Office Chicago Office
710 No. Twelfth Blvd. 600 W. Jackson Blvd.

Phone: Main 3510 Phone: Randolph 6716

HENRY O. ERB

COAL PREPARATION CONSULTANT

Washability Studies

Plant Design

Plant Operation and

Control for Maximum Yield

And Efficiency

Representative 1018 So. 8th St.,

"VIKING" HOT VAPOR Terre Haute. Ind.

OIL TREATING PROCESS Crawford 2086
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Call Ryerson When

You Need Steel
Even with today's shortages one call takes
care of many steel requirements when the
call is to your' nearby Ryerson plant.

One order and one invoice for varied
production and maintenance needs makes
Rycrson a time-saving source. Another
convenience of Rycrson service is the coast
to coast twelve plant Ryerson system.
When ordering for a distant operation
you can deal with the familiar Rycrson
plant nearest you and have the steel
shipped from the plant nearest the mine.

Ryerson metallurgists and engineers,
thoroughly familiar with the specialized
steel requirements of the mining industry,
will work with you on any problem of

selection or fabrication. Call Rycrson for
prompt, helpful service on steel.

Joseph T. Ryerson & Son, Inc., Steel-
Service Plants at: New York, Boston,
Philadelphia, Detroit, Cincinnati, Cleve
land, Pittsburgh, Buffalo, Chicago, Mil
waukee, St. Louis, Los Angeles.

PRINCIPAL PRODUCTS
Bars • Structurals • Places and Sheets
(abrasion resisting, safety floor plate,
etc.) • Alloys (By-Ann for shafts. Ky-Ax
for axels, etc.) • Tubing • Drill Rod
• Chain • Machinery & Tools.

RYERSON STEEL
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RED DIAMOND
EXPLOSIVES

DYNAMITE

GELATIN

PERMISSIBLE POWDER

"B" BLASTING POWDER

PELLET POWDER

BLASTING CAPS

ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS

SAFETY FUSE

BLASTING ACCESSORIES

Austin Powder Company
. . . CLEVELAND . . .

OHIO

DISTRICT OFFICE: A. G. BARTLETT, REP.,
EVANSVILLE, IND. WEST FRANKFORT, ILL.
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INCREASE OUTPUT

TI O produce more coal with pres
ent manpower, you'll need more
workers Hkc these. Applied to mine
hoists, conveyor drives, tipple equip
ment, blowers and fans, and other
mining equipment, G-E motors will
help raise production per man-hour
and protect operating continuity.
General Electric Co., 840 South Canal
St., Chicago 80, III.

D-c drlpproof
protected motor.

TR/ CLAD MOTORS

ft**
0Z>^

Wound-rotor Induction motor.

Induction motor.

Totally inclosed, explosion-

Exploslon-proof d-c motor.

GENERAL Mh ELECTRIC
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MINE MORE WITH WHEAT
THE^fcW^&i? CAP LAMP

It is a proven fact that light and productivity go
hand in hand. Especially is this true underground
where more and better light always means more and
betterproduction—with a fargreatermarginofsafety.

Wheat, the approved cap lamp can actually reduce
fatigue, lower the accidentrate and raise the output
level as much as 20 fc per man day! Even at the end
of the shift Wheat remains bright and maintains
more than 80% of its initial efficiency.

Because these are dollar-producing facts that no
mine owner or operator can afford to ignore, it will
pay you to investigate Wheat—the productive cap
lamp—now.

r >
WHEAT

GIVES YOU THESE

EXCLUSIVE

BENEFITS

1. 209S Brighter light nt
working face.

2. Compact, lightweight,
balanced, atreamlined.

3. Steady, dependable
light; ta% efficient at
the end of ahift

4. Emergency bulb meana
miner ia never in the
dark.

5. Simple, fool-proof, eelf-
aervtce charging aye-
tem—battery charged
through headpiece and

t cordof lamp. J

KOEHLER — THE FIRST LAMP APPROVED BY THE U. S. BURIAU Of MINIS

National Mine Service
bemeco division - beckley,
all-state division - logan

EXCLUSIVE U. S. DISTRIBUTOR FOR WHEAT ELECTRIC
KOEHLER FLAME SAFETY LAMPS

Company
W. VA.

W. VA.

CAP LAMPS AND
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BATTERY POWER

IS SAFE...

"The Bureau does not have a record of

an explosion or a mine fire caused by

permissible storage-battery locomotives

that have been maintained in permissible

condition."

U. S. Bureau of Mines

Information Circular I. C. 7302

November, 1944

Quoted by Perm/iu'on

Greater safety is one of the major reasons for installing battery

powered haulage equipment. You go the limit in providing safe,

flexible, low-cost power underground when modern extra-capacity

Gould batteries arc specified. For example, shuttle cars, powered by

modern Gould batteries require no auxiliary high voltage lines or

exposed cables. There arc now twoGould batteries specially designed

for mine services, the Gould "Thirty" and the Gould Kathanode.

They make possible a new era of safe, low-cost mine haulage. Write

today for new catalogs giving complete specification data.

COULD
"THIRTY" AND KATHANODE BATTERIES

GOULD STORAGE BATTERY CORPORATION
Including fhc Philco Corporation, Storag. Battery Division

DEPEW, N. Y. TRENTON, N. J.

"Since 1898 ...The Battery Picked by Engineers"
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6x19 5 n cilo

Hemp Contor
6x37
IWRC

6x7 6x19rillorWlro 6xl9Warrlngton 6xl9FillorWlro
He'mpContor Homp Contor Homp Center IWRC

T^ecotttmettdect @<xtt4&iucti<xtt4, <xf TOOte IRofie
foft 'fae U gccU cutct Wetat 79tt*a*t$.

VERTICAL SHAFT HOIST ROPES (Single
Layer on Drum)

54" to 2" Dia. 6 x 19 Filler Plow

or Perfection Hemp Center "LAY-
RITE" (Sometimes Lang Lay)

VERTICAL SHAFT HOIST ROPES (Multiple
Layen on Drum)

54" to 154" Dia. 6x19 Seale Plow
or Perfection Hemp Center "LAY-
RITE"

MINING MACHINE ROPES (For Jeffrey,
Goodman, Sullivan, Motherwell, etc.)

Pull Rope—54" or 54" Dia. 6 x 37
Plow or Perfection IWRC "LAY-

RITE"

Tail Rope—Vi" Dia. 6 x 19 Filler
Plow or Perfection IWRC "LAY-

RITE"

HAULAGES

54" to iy»" Dia. 6x7 Plow or Per
fection Hemp Center Lang Lay
"LAYRITE"

CAR RETARDERS

54*and 54*Dia. 6 x 19 Filler Plow
or Perfection IWRC "LAYRITE"

CAR PULLERS OR CAR SPOTTERS

54" to 54" Dia. 6 x 19 Seale Plow
IWRC "LAYRITE"

PORTABLE DRILLING MACHINES

54" to %" 6x19 Warrington Mild
Plow Hemp Center Left Lay or
Right Lay

SCRAPERS OR SLUSHERS

Yt" to 54* Dia. 6 x 19 Seale Plow

Hemp Center or IWRC "LAY
RITE"

Yt" to 154" Dia. 6 x 19 Seale Plow

IWRC "LAYRITE"

CONVEYORS —DISC OR BUTTON (Al
Jeffrey, Roberts & Schaefer, etc.)

54* to 154* Dia. 6x19 Seale Plow

or Perfection IWRC—Strands Al

ternate Right Lay and Left Lay
"LAYRITE"

CRAB WINCH HOIST

%" to Vi" Dia. 6x19 Filler Plow

Hemp Center "LAYRITE"

ROOM HOISTS

54* to 54" Dia. 6 x 19 Seale Plow

Hemp Center "LAYRITE"

ROCK DUMP HAULAGES

54* to 54" Dia. 6x19 Seale Plow
Hemp Center "LAYRITE"

Upton-WaUon alto manufactures the most
complete lino of BRATTICE

Eltablllhtd 1871

THE UPSON-WALTON COMPANY
VU«u{<tct«-LC\* of Tffitt TZo/tc. Wcxc <.t«• *pitU*$A. *?«c6U &Uc&

MAIN OFFICII AND FACIOtYl CIIV1LAND 13, OHIO

114 Broad Street 737 W. Vr~ " "

Chicago 7 PitHbwrgh 22
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This ideal permissible helps
get out more coal—faster

Today, "Monobel" AA is
the largest-selling permis
sible in the country. And
for good reason. It's an
economical coal-getter that
produces big lump coal by
the carload.

"Monobel"AA is a strong,
low-velocity ammonia per
missible. It has a slow,

heaving action that doesn't
shatter the coal but puts it
where mechanical loaders

can get at it—quickly.

Excellent water-resisting

qualities permit using this
permissible in extremely
wet mines. It is also widely
used for high, hard-shoot
ing seams and in rock or
slate work. Class A fumes

of "Monobel" AA allow
speedy return to the face.

Ask any Du Pont Explo
sives representative for
complete information about
this popular permissible.

E. I. du Pont do Nemours1 Co. (Inc.)
Explosivos Doportmcnt

Wilmington 98, Delaware

DU PONT "MONOBEL" AA
A Product of Du Pont Explosives Research

BETTER THINGS FOR BETTER LIVING

. . THROUGH CHEMISTRY
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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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UJJse 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
Branchtt: Now York, Chicago, Houaton, Portland, Soattlo. Factorial: St. Louis, Soattlo, Pooria

YELLOW

STRAND
PREFORMED WIRE ROPE

A MAINSTAY OF WAR PRODUCTION
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MORE COAL! MORE COAL!

is the national plea.
You can answer this demand by using

PROX time proven CUTTER CHAINS and BITS

WE WILL ANNOUNCE

Early in 1948

A complete new line of cutting equipment

WATCH FOR IT!

'^ FRANK PROX COMPANY
TERRE HAUTE - INDIANA.
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COAL NINE EQUIPNENT SALES CO.

Offers

Large Selection of 6, 8, 10, 13 and 15-Ton Locomotives

AC and DC Mining Machines

Arcwall Machines

Loading Machines of All Types

Electric Hoists from 200 to 1300 H.P.

3, 4 and 5-Track Steel Tipples

Motor Generator Sets

Rotary Converters

• • •

Send Us Your Inquiries!

• • •

We Specialize in Buying Complete Mines
That- Are Going Out of Business or from
Receivers in Bankruptcy, Administrators of

Estates, etc.

OFFICES:

306-7 BEASLEY BUILDING

L. D. PHONE-34

TERRE HAUTE, INDIANA
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MODERN

MINE

VENTIL DON
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FLOCKER'S

MODERN BRATTICE CLOTH
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DRY TREATED
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w
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• SUPERIOR FIRE-RESISTANCE—Chem
icals are impregnated in the Moropa cloth by an exclusive process
for lasting protection.

• SUPERIOR MILDEW-REPELLANCE—
The chemical treatment wards off excessive moisture . . . the fabric
remains relatively dry and free of mildew.

• LONGER SERVICE—Moropa can be
used and re-used many times... brattice men willingly reclaim and
rc-hang it.

• SAFER STORAGE—Moropa can be
stored with the confidence that it will remain dry and readyfor
use at all times.

• GREATER ECONOMY—Moropas
longer life and service cut your costs.

For your next brattice requirements—specify MOROPA.
Samples and quotations on request.

JOHN FLOCKER & COMPANY
ESTABLISHED 1822

644 GRANT STREET, PITTSBURGH 30, PA.
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Cut loader maintenance with

#Tailored/# lubrication....

fitted to the age and
condition of your
loaders

What lubricant to use? How much? How

often? Perhaps you've answered these ques
tions before, but the rightanswers are not the
same today as when your equipment was new.
They're not the same as they were before your
loaders were called on to take the punish
ment of producing today's tonnages.

There's where Standard's Lubrication En

gineering can help you—by answering these
questions now—by accurately matching lubri
cants and lubricating methods to your pre
sent needs.

A Standard Oil Lubrication Engineer can
analyze your operating conditions, recom
mend lubricants that are fitted for them, and
help you plan new and faster lubricating
methods and safe lubricating schedules. Call
the local Standard Oil Company (Indiana)
office, or write 910 South Michigan Avenue,
Chicago 80, Illinois, for the Lubrication
Engineer nearest you.

••WA'i.n;i...w..i.v',U:V'Kmt.»;V'MM
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Hotel Abraham Lincoln
Springfield, Illinois

Welcomes

the

ILLINOIS MINING INSTITUTE
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Spjealffl,

ROCK DUST

dock 2>uJJ
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, 1 MO.
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Hawkins Electric Go
Wholesalers

1445-1447 Washington Boulevard
Phone HAYmarket 8073

CHICAGO 7, ILLINOIS

Distributing Nationally Known Electrical Products to the
MINING INDUSTRY
MANUFACTURERS
INDUSTRIAL PLANTS

or if more convenient contact our branches
LA SALLE ELECTRIC SUPPLY DIVISION

Phone LaSallc 2651

LA SALLE, ILLINOIS

DECATUR ELECTRIC SUPPLY DIVISION

Phone Decatur 4425

DECATUR, ILL.

Hercules Augers Reduce Your Costs

Considerable advancement in the

science of drilling and the introduction
of improved types of electric drills
have necessitated the manufacture of a

HI-SPEED Auger. We produced the
Hercules Auger to withstand the high
drilling speed, the whip and torsional
strain of the electric drill, to be flint

hard and tough as whale bone. Exhaus
tive tests have proved that the Her
cules Auger will:

FIRST-Drill Faster.

SECOND—Drill more holes with
out re-sharpening.

THIRD—Not snap off shanks or chip
the points.

FOURTH—Will outlast 8 to 10 or
dinary augers.

W* freely recommend this augerfor
the hardest drilling. The saving in re-
sharpening expense will quickly re-pay
its extra first cost.

Standard lengths up to 18 feet. Standard diameters. l»/2«, 1%', 1%*, 2', 21/2'

DRILLS HOLES FASTER — WlLL NOT SNAP OFF SHANK OR CHIP POINTS

THE SALEM TOOL COMPANY SALEM, OHIO, U. S. A.
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GREETINGS

to the

ILLINOIS MINING INSTITUTE

The Davies Supply Company

PIPE

Fittings —Valves

Plumbing and Heating Materials

6601 West Fullerton Avenue CHICAGO 35, ILLINOIS
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MINES EVERYWHERE USE

DUTCH BRAND
FRICTION and RUBBER TAPES

— and —

FOR ALL LEADING BRANDS
OF ELECTRICAL SUPPLIES

Be sure to see

REVERE ELECTRIC SUPPLY COMPANY
757-759 WEST JACKSON BLVD.

CHICAGO

CENTRAL 8922

"C-MT"
*

CONTINUOUS CENTRIFUGAL DRYER

Delivers the finer coal sizes with so little surface

moisture that freezing and clogging are eliminated.

Slurry coal can also be cleaned and dried.

Both at the lowest ultimate cost.

CENTRIFUGAL & MECHANICAL INDUSTRIES,
INCORPORATED

3600 South 2nd St. St. Louis 18, Mo.
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ROME 60
MINING CABLES

Look for the Slate of Pennsyl
vania seal of approval — No,
P*i05 — molded in the jacket
surface.

TO ASSURE SAFETY

and DEPENDABLE SERVICE

A MINING CABLE

MUST HAVE QUALITY

ROME 60 MINING CABLE with time-tested Neo-
prene jacket and fillers meets with flying colors both
Federal and State of Pennsylvania flame test require
ments. Subjected to rigid plant inspection, Rome 60
Mining Cables provide a new standard of safety,
plus unexcelled performance and long life. They are
rugged and unaffected by acids or alkalies . . . for
longer life; highly resistant to flame and mechanical
shock . . . for greater safety.

Single Conductor Locomotive Cable
Concentric Mining Machine Cable

Parallel Duplex Mining Machine Cable
(With and without Ground Wire)

Type W. Multi-Conductor Power Cable

CHICAGO OFFICE AND WAREHOUSE

4505 W. GRAND AVE.

CHICAGO 39, ILL.ROME CABLE

CORPORATION

ROME • NEW YORK
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A FRIENDLY SERVICE SINCE 1887

50,000 items of Mining, Mainte
nance, Contracting, Machinist
and Industrial Supplies at your
call. Allen handles standard

quality well known lines, and
manufactures leather belting,
pipe plugs and pipe nipples, hose
brass goods and fire protection
equipment. Your inquiries are
invited.

ESTABLISHED 1887

W. D. ALLEN MANUFACTURING CO.
566 WEST LAKE STREET CHICAGO 6, ILLINOIS

ALL PHONES: RANdolph 8181

MECCASOAP • MELLOFOAM

FOR MINE WASHROOMS
The modern, soft-action liquid soaps that clean without irritation.
Meccasoap for mechanics' hands, faces, showers . . . Mellofoam for
all purpose use. Formulated by pioneers in the field of liquid soap
—for use where real cleaning is a problem. Write for full informa
tion, without obligation.

ANTISEPTOL COMPANY
Division W. P. Slraub & Co.

Manufacturing Chemists Over 40 Years

5524 Northwest Highway, Chicago 30, III.
Eastern Division: 415 Greenwich Street, New York 13, N. Y.
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BEALL BROTHERS

SUPPLY CO.

COAL MINERS' TOOLS

and

MINE SUPPLIES

ALTON, ILLINOIS MARION, ILLINOIS

KLEIN ARMATURE WORKS
1439 N. Elm St. CENTRALIA, ILL.

Phone 1552

Manufacturers of

Commutators—Mica and Glass Armature Coils,

Klein Patented Carbon Brushes,

Electric Motors Rewound,

Expert Machine Shopwork,

Brass Foundry,

Bearings—Bushings.
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OF BATTERY SERVICE
Since 1913 the K. W. plan has been used by successful
operators. K. W. service is cost guaranreed-in-advance,
providing 100% service at all times.

Modernconstruction assures troublefreeoperation neces
sary for present day production schedules.

Investigate the K. W. plan for your battery powered
locomotives and shuttle cars.

Illustration shows one tray
of shuttle car battery.

BATTERY COMPANY, Inc.
3705 N. Lincoln Avt.
Chicago 13, Illinois
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Compliments oi

FUNK FORGING COMPANY

CHICAGO HEIGHTS. ILLINOIS

MINING MACHINE BITS AND BIT STEEL

DEMING PUMPS
Will Solve Your Dewatering Problems
How recently have yon checked up

on your pumping equipment? Is it
adequate for the job? Is it in good
operating condition? Is it ready for
trustworthy service in any emergency?

The time to get the correct answers
to those questions is NOW, before
emergencies develop. One of our en
gineers will be glad to help you, but
give him ample notice, for his sake
and yours!

Send for illustrated Bulletin 1000
which features all popular types of
Denting Mine Pumps.

Distributed by
GRINNELL COMPANY

4425 So. Western Ave.

Chicago, 111.

DEMING

MINE PUMPS
AND ACCESSORIES

AH* S AHM. OK

Bulletin No. 1000

THE DEMING COMPANY SALEM, OHIO
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WESTERN ELECTRIC

MINE TELEPHONE

EQUIPMENT

MOTORS LIGHTING EQUIPMENT

and and

CONTROL G-E LAMPS

MINING MACHINE VENTILATING FANS

and and

LOCOMOTIVE CABLES BLOWERS

WIRING

SUPPLIES

INSULATING

MATERIALS

G r a y b a R
ELECTRIC COMPANY

850 W. Jackson Blvd., Chicago 7, 111.

Canal 4104

212 E. STATE ST.

PEORIA 2, ILL.

PEORIA 4-8211

2642 WASHINGTON AVE.

ST. LOUIS 3, MO.

NEWSTEAD 4700
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206-210 E. 5th ST.

DAVENPORT, IOWA

DAVENPORT 3-2769

24 SO. ELEVENTH ST.

DES MOINES 9. IOWA

DES MOINES 3-8614



U. S. SANITARY SPECIALTIES
CORPORATION

435 SO. WESTERN AVE. /1l|S\ 59 E. TWELFTH ST.
CHICAGO 12, ILLINOIS WgMM NEW YORK 3. N. Y.

Manufacturers and Distributors

WASH HOUSE SOAPS

LIQUID SOAP TANKS, VALVES AND DISPENSERS

DISINFECTANTS — DEODORIZING DEVICES

and

Insecticides

Floor Soaps and Cleaners, Seals, Waxes

Sanitary Requisites

Jbapertorquality Jtoaoenor products

FREEZEPROOF

YOUR COAL
WITH

SOLVAY&iT.r.TBirif mask oir, u * pat A*r ^*-*w ™ • ^** ^*^ ^^»»™ ^*-r mTRAOt HARK RIC. U. S. PAT. OFF.

Clean — Colorless — Odorless Method of

Freezeproofing

DE

SOLVAY SALES CORPORATION
1 NO. LA SALLE ST. 3615 Olive SL

CHICAGO 2. ILL. ST. LOUIS 8. MO.
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GARGOYLE LUBRICANTS

Let Socony-Vacuum Engineers

help solve your

Lubrication Problems

with a balanced Program of

CORRECT LUBRICATION

• * *

Behind Every Socony-Vacmim

Recommendation for

CORRECT LUBRICATION

Is 81 Years' Experience

SOCONY-VACUUM OIL COMPANY, INC.
59 E. VAN BUREN ST. _Jg£. 4140 blNDELL BLVD.
CHICAGO, ILLINOIS /t*'K ST. LOUIS, MISSOURI
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inV€5TIGAT€ TH€ SHVIRGS
New "B-Z"

Round Rod Coal

Preparation
Screen.

30% _
Longer Life

20% ^
Coal Saving

BIXBY-ZIMMER ENGINEERING COMPANY
961 ABINGDON ST. GALESBURG, ILL.

MINE RAILS
Guaranteed Practically Equal to New

Super Quality Machine Straightened andThoroughly 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 6757
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'Where Glass Coils Originate"

Send us your inquiries

* * *

ARMATURE FIELD

COILS
STATOR CONTACTOR

Glass Insulation or Standard

* * *

IOUTHERN TLECTRIC TNC
V-

5025 COLUMBIA AVE., HAMMOND, IND.

PHONE HAMMOND 5500

CHAS. MUNRO, President
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Standard Stamping and Perforating Co.
3109 W. 49th Place

CHICAGO 32, ILL.

Phone Hemlock 8406-7-8

•^•^•BBI

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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The world's largest shovel is now equipped with a 40 cu. yd. dipper,
front end design gives it increased range.

Its new

THE MARION LINE
STRIPPING MACHINES

Type Capacity
33-M 3A cu. yds.

362 ll/2 cu. yds.
392 1% cu. yds.

93-M 2>/2 cu. yds.
492 3'/2 cu- >'<ls-
111-M 3 cu. yds.

*Sizc of bucket depends on length of boom.

COAL LOADERS
There is a MARION Coal Loader of the proper size and capacity to meet

every requirement. Tell us your needs.

MARION

Type Capacity
4161 5cu.yds.

151-M 6cu. yds.
5323 18 cu. yds.
5561 40 cu. yds.

»7200 5-7 cu. yds.
•7400 8 12 cu. yds.
*7800 30 cu. yds.

POWER SHOVEL COMPANY

Marion, Ohio, U.S.A.
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BEARINGS
BALL ROLLER

POWER TRANSMISSION EQUIPMENT

Authorized Factory Distributors
lor

NEW DEPARTURE SKF TIMKEN
ROLLWAY HYATT NORMA-HOFFMANN
SHAFER MRC DODGF.-TIMKEN

KEYSTONE Ball and Roller Bearing
Motor End Bells

KEYSTONE Roller Bearing Shaft Protectors
NORMA-HOFFMANN Motor End Bells

GATES V-Belts WHITNEY Loader Chain
JEFFREY Conveyor Chain WICKWIRE SPENCER Wire Rope
TRUARC Retaining Rings LUBRIKO Bearing Greases

•

ILLINOIS BEARING COMPANY
PEORIA

DECATUR

513 Franklin Street

614 E. Eldorado Street

Phone 4-3106

Phone 3-3471

Serving the Central Illinois Coal Fields

ftjfcjtf
BRATTICE CLOTH

TAMPING BAGS

BEST BY TEST

HAied by itadinq Coed ^iae openatonA La aid \iddls

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 DENVER
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WHY

7ie 15/6r Demand&fo

• Made of high tensile steel wire ... to close tolerances and un
varying quality standards, LbS'S American Tiger Brand Excellay
Wire Rope has the stamina to stand up tirelessly under long, con
tinuous service. Strength, toughness and flexibility are combined
to your greatest advantage. Installation is simplified through its
ease of handling. Once on the job your trouble factor is reduced to
a minimum because it operates smoothly over sheaves and drums.
It's safer, too, because broken wires lie flat and in place — do not
porcupine out to injure workmen. All of which reduces mainte
nance and rope replacement costs . . . and helps you do a more effi
cient, more profitable job all the way through. That's why the
Big Demand is for Tiger Brand.

IMMEDIATE DELIVERY
ALL TYPES AND SIZES

AMERICAN STEEL & WIRE COMPANY
Cleveland, Chicago and New York

UNITED STATES STEEL

117



A MONEY-BACK GUARANTEE of

LONGER BEARING SERVICE

PROMET

"Engineered" Bronze Bearings and Babbitts

for Coal Mining Equipment

Cuf your production costs. Write for free folders.

THE AMERICAN CRUCIBLE PRODUCTS COMPANY

LORAIN, OHIO

AUTOCAR

TRUCKS

FOR HEAVY DUTY

Superbly engineered and precision-built by Autocar.

They cost less because they do more work.

• • •

MANUFACTURED IN ARDMORE, PA.

SERVICED BY FACTORY BRANCHES AND DISTRIBUTORS

FROM COAST TO COAST
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BALL and ROLLER BEARINGS

TRANSMISSION APPLIANCES

The largest and most complete stock of coal mine

types and sizes in the Middle West.

Immediate Shipment from Stock

Direct Factory Distributors for

SKF ROLLWAY MRC

HYATT TIMKEN SHAFER

NEW DEPARTURE DODGE-TIMKEN

NORMA HOFFMANN SEALMASTER

KEYSTONE Ball and Roller Bearing

Motor End Bells

KEYSTONE Roller Bearing Shaft Protectors

Norma Hoffmann Motor End Bells

Garlock Klozures

Bunting Bronze Bushings
Stonewall Babbitt

Lubriko Bearing Greases Ball Bearings Reground

TRUARC Retaining Rings

*

BERRY BEARING COMPANY
2635 MICHIGAN AVENUE CAL. 4050 CHICAGO 16

1920 1947

A Quarter Century of Dependable Service
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AMERICAN CYANAMID COMPANY

30 Rockefeller Plaza

* * * x * * •

AMERICAN
CYANAMID COMPANY

* • • • • •

NEW YORK, N. Y.

HIGH EXPLOSIVES PERMISSIBLES

BLASTING POWDER

BLASTING ACCESSORIES

SALES OFFICES

New York, N. Y. Scranton, Pa.
Pittsburgh, Pa. Chicago, 111.
Bluefield, W. Va. Pottsville, Pa.

Maynard, Mass.
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TY- ROCK

THE

SCREEN for COAL
HIGH TONNAGE OUTPUT

FREE-FLOATING SCREEN

CIRCLE-THROW ACTION

LOW ANGLE SCREENING

NO ESCAPING VIBRATION

Write for Ty-Rock Screen Catalog No. 65

THE W. S. TYLER COMPANY
CLEVELAND 14, OHIO

Manufacturers of Woven Wire Screens, Screening Machinery
and Sieve Testing Equipment
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MC MASTER-f|ARR gUPPLY QO.
640 W. LAKE STREET

CHICAGO 6, ILLINOIS

Distributors of

INDUSTRIAL, MILL AND MINING

SUPPLIES

INDUSTRIAL HARDWARE

CONTRACTORS EQUIPMENT

ENGINEERS' SUPPLIES

SCREW THREAD PRODUCTS

STEAM SPECIALTIES

BEARINGS SERVICE COMPANY
MARION, ILL. • 111 S. Market St. • Phone 184

EVANSVILLE. IND. • 9 N. W. First St. • Phone 3-5461

MADISONVILLE. KY. • 57 W. Center St. • Phone 1139

Authorized Factory Distributors
tor

SKF TIMKEN HYATT

MRC NEW DEPARTURE NORMA-HOFFMANN

DODGE-TIMKEN SHAFER ROLLWAY

LUBRIKO Bearing Greases

NORMA-HOFFMANN Motor End Bells

WICKW1RE SPENCER Wire Rope WHITNEY Loader Chain

V-Bclt Drives JEFFREY Conveyor Chain

KEYSTONE Roller Bearing Shaft Protectors

Serving the Southern Illinois, Southern Indiana and
Western Kentucky Coal Fields

Complete Mine Stocks at all points
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"The Popular B. F. Goodrich Universal

Silvertown Now Built with

Double Nylon Shock Shield"
Every operator knows the formidable
array of tire problems involved in work
ing trucks over rough terrain — in quar
ries, strip mines, or on general contract
ing. The problem of traction, for example,
where wheels spin, cutting tread or side
wall — and impact, when tires under load
strike boulders, ruts, or stumps . . . result
ing in bruises, ply separation, and blow
outs.

The B. _F. Goodricli Universal, shown
above, is a special tire with features
specifically designed to take the abuses of
operations in the rough. B. F. Goodricli
engineers developed the tread with thick,
heavy lugs. And the tread is designed to
clean itself: natural running action pushes
mud and dirt toward die edges. Traction

is improved. Too, the tread design pro
vides identical traction for either direc
tion — and resists slide-slipping. In addi
tion, B. F. Goodrich engineers developed
an entirely new construction principle, the
shock shield. It's a set of four breakers
— layers of rubber-coated nylon cords —
built in between the tread and the plies.
These breakers are in pairs, with the cords
in each pair running parallel to each other
— but with each pair running in oppo
site directions to give balanced strength.
Under impact, breaker cords stretch to
gether, not across each other, and return
to their original position. The blow is
distributed and absorbed by the rubber
cushions; shock is greatly reduced.

THE APPUHN COMPANY

DU QUOIN, ILLINOIS AND CANTON, ILLINOIS

11 YEARS MINING EXPERIENCE • 21 YEARS IN TIRE BUSINESS
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Beating Nature's Restrictions

With RANGE, SPEED, OUTPUT, ECONOMY
Many stripping operations now being
successfully worked once lay unde
veloped because conditions imposed
prohibitive costs. Extremely deep
overburden, necessity for spoiling far
from the digging point, bard-to-dig
materials, soft footing — these and
other factors made stripping costs
excessive.

Today such workings have been
converted into profitable mining
operations by machines like the
Bucyrus-Erie 1150-B walking drag
line, which is able to perform eco
nomically in the face of extreme
conditions. This long-range machine
— with maximum boom length of
250 feet — easily peels off deep over
burden and deposits it well out of the
way. Its great strength, capacity, and
power are more than a match for the
toughest stripping job. Its sure-footed

walking traction mounting and large
area base permit traveling over and
working on ground too soft for other
machines. Fast action ami highly re
sponsive electrical control give it a
fast overall working cycle that is easy
to maintain for a continued high

production pace.

Design and construction of the
1150-B are a direct result of Bucyrus-
Erie's thorough knowledge of strip
ping problems and of 67 years'
experience building excavating equip
ment of all sizes that is "years ahead"
in range, speed, output, and economy.

WALKING DRAGLINES

Booms to 250 feet; Buckets to 25
cubic yards

mm
SOUTH MILWAUKEE, WISCONSIN
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WHITNEY ROLLER CHAINS

SPROCKETS

Universal Conveyor Chains

Straight Line Conveyor Chains

MALLEABLE IRON AND PINTLE CHAINS AND SPROCKETS

DODGE TRANSMISSION MATERIALS

ALLIS-CHALMERS V BELTS

ALLIS-CHALMERS SHEAVES

BOSTON STOCK GEARS

PILLOW BLOCKS

SPECIAL GEARS

Power Transmission Equipment Co.

640 W. Washington Blvd. • Chicago 6 • STAte 1425
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The Original ROLLING RING CRUSHER

MEETS THE DEMANDS of the

COAL INDUSTRY

Capacities 1 Ton to 600 Tons per Hour

Typo "AC" for reducing egg and
nul to domestic stoker sizes. This

crusher produces a product con
taining no oversize and a smail

percentage of fines.

The "S" type crusher ior reducing
eHiciently H. O. M. or lump to
screenings in one operation. These

crushers were designed to give
constant and continuous opera

tion.

Special ring type
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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Select your Wire Rope from this
APPROVED LIST
These ropes tried and proved on hundreds of instal
lations like yours are built of the finest steels and
Internally Lubricated to resist corrosion.
Consider these laboratory tested and field proved
ropes.

Select the correct rope for your equipment—save
time and money.
You can get a Macwhyte recommendation by writ
ing to Macwhyte Co. or a Macwhyte distributor.

MANUFACTURED BY MACWHYTE COMPANY

KENOSHA. WISCONSIN, MFRS. OF WIRE, WIRE ROPE, AND BRAIDED WIRE ROPE SLINGS

USE ROPE DESCRIPTION

Shaft Hoists 6xl9F Monarch Whyte Strand or Macwhyte
Plow Steel—PREformed first choice.

Incline or Slope 6x7D; or 6xl9G Monarch Whyte Strand or
Macwhyte Plow Steel—PREformed preferred.

Mining Machines and Loaders
6x37 PREformed Monarch Whyte Strand or
Macwhyte Plow Steel; F. C. (fiber core) or
I. W. R. C. (independent wire rope core).

Stripping and Loading
(Shovel and Dragline)

6xl9F; 6x41 Monarch Whyte Strand PRE
formed Lang Lay with I.W.R.C.

Shaft Sinking
18x7 (non-rotating) Kilindo PREformed Mon
arch Whyte Strand or Macwhyte Plow Steel.
(Avoids spinning on free load.)

Blast Hole Drilling
6x19 "Hi-Lastic" Macwhyte Mild Plow Steel
Drilling Line.
6x7 Macwhyte Mild Plow Sand Line.

Car Puller Ropes
6xl9F; or 6xl9G PREformed Monarch Whyte
Strand F. G (fiber core) or I. W. R. G
(independent wire rope core).

Scraper Loaders, Tuggers and
Slushcrs

6xI9G, 6xl9F, PREformed Monarch Whyte
Strand F. G or I. W. R. G

Use MACWHYTE PREformed Internally Lubricated WIRE ROPE

MACWHYTE COMPANY
Main Office and Works—KENOSHA, WISCONSIN

CHTOAGO OTTT<TR—?.?.fi ROTTTR PFrflPT.ATrras STRF.F.T
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THE ELLIOTT SERVICE CO., INC.

PUBLISHERS OF

ELLIOTT SPECIAL COAL MINE BULLETIN BOARD SERVICE

ELLIOTT EMPLOYEE SUGGESTION SERVICE

"MANAGEMENT INFORMATION"

"SEVEN AIDS TO BETTER SUPERVISION"

JOINS ITS FIELD REPRESENTATIVES IN WISHING

YOUR ASSOCIATION CONTINUED SUCCESS.

ON FEBRUARY 15, 1948 WE HAVE LOCATED IN OUR NEW

PLANT AND OFFICES AT 30 N. MacQUESTEN PKWY.

MT. VERNON, N. Y., AND HOPE YOU WILL VISIT US ON

YOUR NEXT TRIP TO NEW YORK.

CHARLES FRISBIE

J. R. LANCASTER • H. C. COPELAND

'jSetvinj indultty tktu the yea.15. dlnce 1911''
128



oo
S60

aii<

bkOS

***;***
o »

Rltt
RlH'510 0 o

j&et
similar jquiP,ment.

toxins
Oni-PeT

,ntedmonEasily
eqnip-in.ent-

on y°,ur
ov/n mo

,bile

Asty
to any EeigW or angle

Swings quic

necessary-

jS,vailabi,ein lengi^ up to
9 ieei-

.tteigW 23 inches
overa11.

•r^.'A

DOOLEY BROS.

P E O R I L L I N O I S



A high strength to weight ratio

(S/W) is not only good engi
neering but has special advan
tages in sloped entry construc
tion. Akmco Tunnel Liner Plates

are designed for utmost strength
with the least possible weight.

This means that one unskilled work

man can carry, hold and bolt into place
an Armco liner section. Only a structural

wrench is needed. Labor costs are low and

the job goes fast. Less bulk also means
less excavation, and storage requirements
are smaller. You buy no excess metal,
and this keeps job costs down.

You'll find Akmco Liner Plates the

simplest, most inexpensive way you ever
saw to construct better passageways from
ground surface to working levels. They
provide worthwhile durability and safety
from fire hazards. Use these plates for
sloped entries, air shafts, escapeways, sub
stations, overcasts and wherever else you

need the protection and other advantages
of a steel liner. Write for data.

\7 ARMCO LINER PLATES
ARMCO DRAINAGE & METAL PRODUCTS, INC.
SPRINGFIELD SOUTH BEND CHICAGO



R6C0RDS WITH mflnil5IT€

Our Record Suggests Added Safety

Over nine years ago, Atlas announced MANASITE
detonators, with the new nitromannitol explosivecompound
— less sensitive to shock and friction — a complete depart
ure from ordinary detonators.

Today, we have completed nearly nine years of MANA
SITE detonator manufacture without a single accident of
explosive origin. Over 520 million MANASITE detonators
have been used.

Prior to introduction of MANASITE, occasional acci

dents of explosive origin did happen in our own manufac
turing plant, despite most elaborate precautions.

We do not say any detonator is completely safe. We
have not relaxed our plant safety precautions one iota.

But we do say and proudly believe that the MANASITE
safety record reflects itself in field use— tending to mini
mize the accident record incident to detonators. To

thousands of miners, quarrymen and construction workers
interested in safety, this is a significant fact.

Even with this increased safety, MANASITE detonators
are dependable in action. There is no sacrifice of detonat
ing efficiency. And no increase in cost. Get in touch with
your Atlas Representative for complete details.

£=•£?

ATLAS P0UJD6R C0A1PAIW
Wilmington 99, Delaware

M£^-2%V CHICAGO, ILL • ST. LOUIS, MO. • JOPUN, MO.
tos^N
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Bottom-Dump and Rear-Dump Euclid

Coal Haulers move more tons per hour

at consistently lower cost because they

are designed and built throughout for

off-the-highway service. Carrying pay

loads of 15 to 40 tons, equipped with

150 to 275 h.p. diesel engines, and having top speeds of 21 to 35 m.p.h.,

Euclids are efficient for all lengths of hauL Low operating costs plus trouble-free

performance have made Euclid the outstanding hauling equipment for coal,

overburden and gob.

We will be glad to supply helpful facts and figures without obligation. Two

new pictorial booklets showing Euclids at work on various mining and con

struction jobs are yours for the asking.

The EUCLID ROAD MACHINERY Co., Cleveland 17, Ohio

•-"'••• ... .

•• :«*>'-!

EUCLIDS aie

your Best



EARTHMOVING AND ROAD
BUILDING EQUIPMENT

for the Mining Industry

- v •»•'•". •

•Cochran Company for prompt service
service.

GARDNER-DENVER CO.
Portable Compressors and Air Tools

THE FOOTE CO., INC.
MultiFoote Concrete and Admin

Black Top Pavers
Kinetic Mixers

IOWA MFG. CO.
Cedarapids Asphalt Plants

Cedar Rapids Asphalt Plants
Aggregate Plants and Crushers

TRACTOMOTIVE CORP.
Tracto-Shovels

You can always depend on Kennedy
for new equipment parts and repair

ALLIS-CHAI.MERS
Crawler Tractors and Motor Graders

BAKER MFG. CO.
Bulldozers and Snow Plows

GAR WOOD INDUSTRIES
Earthmoving Equipment

BUCKEYE Trenching Machines
GENERAL MOTORS

Diesel Engines
LACROSSE TRAILER CORP.

Heavy Duty Trailers

BUCYRUS-ERIE CO.
Cranes, Shovels and Draglines

KENNEDY-COCHRAN COMPANY
Mannheim Rd. (U. S. 45) at Madison St.

Phone (Chicago) Estcbrook 5223

P. O. Box 278, Bcllwood, Illinois

(Suburban) Hillside 2520

"Chicago Headquarters for Earthmoving and Road Building Equipment"
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BIG VRRDflGC - mOR€ PflVLOflDS

= R€flLPflVDIRT!

Thirteen of these mighty Mack LH tractors haul 35-ton pay-
loads for the Sunlight Coal Company of Boonvitle. Indiana.
Performance counts with this company.

That's the sure-fire formula for transform

ing overburden and coal into real pay dirt.

And that's the way Mack super-duty
trucks are built to operate. On the toughest
off-highway dump work Macks have con
sistently demonstrated their ability to move
high yardage per load and more loads per
hour.

They've got power in abundance! Extra
margins of strength and stamina! Assured

traction through Mack's exclusive Power
Divider for both four and six-wheel trucks.

And throughout their design special stress
haB been placed on ease of control, maneu
verability and clear vision—thus reducing

shovel delays to a
minimum.

Mack trucks for

off-highway service range up to the largest
capacities built—gasoline or diesel—four
or six wheels. Each is individually engi
neered for its specific job and each fakes
to its job only after thorough study of the
proposed operation.

Our engineers will gladly advise you on
the most efficient use of trucks on your
particular haulage job.

Write or call your nearest Mack branch
or dealer.

ft

Mock MACK-INTERNATIONAL MOTOR TRUCK CORP.
33RD STREET 4 WENTWORTH AVENUE

134
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The mechanized mines

producing the
greatest tonnage at the

lowest cost per ton
are equipped with

ROBINS

MINE CONVEYORS
and HEWITT AJAX BELTS

The coal preparation plants having
made the lowest investment but are

still able to dewater sizes as small as

V2" leaving as little as 12% surface
moisture are equipped with

Robins

Eliptex Dewaterizers

Like to have more information?

Write Dept IMI

270 PASSAIC AVE., PASSAIC, N. J.

ROBINS CONVEYORS
DIVISION HEWITT-ROBINS INCORPORATED
758 Bucklin St. La Salle, III.
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SPECIFY HAZARD MINING CABLES

Note the rugged construction of the new twin-parallel Hazard
Mining Machine cable with the flat grounding wire that keeps
diameters down.

This cable bears Approval P-104 of the Penna. Bureau of Mines
because it meets their exacting requirements for flame resistance.

There are many other types of Hazacord —all tough, electrically
strong and resistant to oils and chemicals. Specify them for your
mine and get longer life, lower maintenance. Hazard Insulated
Wire Works Division of The Okonite Company, Wilkes-Barre, Pa.

HAZARD ELECTRICAL CABLES

ENSIGN-CLARK D. C. MAGNETIC STARTER

Bulletin on request

ENSIGN ELECTRIC & MANUFACTURING CO.
Huntington, West Virginia
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for Every Mining Purpose

ough, durable Union-formed
reformed) Wire Rope, dc-
ned for every mining appli-
tion is a specialty with Union
fire Rope. In service and pcr-
ormancc it is the ultimate in

ow cost.

This Union Wire Rope four-
story giant closing machine
has a capacity of 27 tons of
continuousWirc Ropc,rang-
ing in size from %inch to
4 inch diamcter.WircRope
for stripper shovels is one
of its products.

Toffy Union-formed Wire Ropes for milling
machines arc stronger, safer*withstand abrasion,

lending and crushing longer. They are easier to

handle because flexibility is built into the Pre-

forming of the strands. Tuffy ends for mining ma

chinery are Union-clipped for easier installation.

UNION WIRE ROPE CORPORATION
2178 Manchester Ave. Kansas City 3, Mo.

Union-formed, i s P re formed
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B. K. LEACH, Pres.

C. F. GAUEN, Vice-Pres.

W. E. MASTERSON, Vice-Pres.

J. D. WEBSTER, Sec.-Treas.

EGYPTIAN

TIE & TIMBER

COMPANY

1803-07 Railway Exchange Bldg.
St. Louis 1, Mo.

Mine Timbers, Cross Ties and Lumber
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BIG SAVINGS!

through high-tonnage hauling with

WALTER TRACTOR TRUCKS

Above: 300 hp. WAL
TER TRACTOR TRUCK
with 30-ton bottom dump
coal trailer. 60 tons can
be hauled with two trail
ers coupled together.

Right: 200 hp. WALTER
20-TON DUMPER lor
economical mine svastc
removal. Climbs steep
est grades, travels slip
pery surfaces without
losing traction. Compact,
fast, mancuvctahle.

Walter Tractor Trucks haul these huge
loads at speeds equalling smaller trucks.
Each trip from shovel to dumping point
delivers much greater tonnage per
truck, per driver. Fewer trucks are
needed, reducing congestion and main
tenance.

Due to the supet-traction of Walter
4-Point Positive Drive, you can haul
in any sveather, any running conditions.
There is less wear and tear on roads

and tires, hecausc wheel-spinning is
eliminated. Get full details from our

distributor listed below.

WALTER MOTOR TRUCK CO.

1001-19 Irving Ave., Ridgewood 27, Queens

L. I., N. Y.

WALTER
TRACTOR TRUCKS

3old and serviced by:

C. C. FULLER COMPANY, 530 No. Michigan Ave., Chicago 11, III.
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Kennedy Webster Electric Co.
300 West Adams Street

Chicago 6, Illinois
Phone Franklin 1155

Watertite Sockets

Electric Supplies for Mines

Kenster Friction Tape

Mazda Lamps and Reflectors

Trico Renewal Fuses

YOU CAN

Umn'zwe YOUR &o&L

A Viking Hot Vapor Oil Process unit will increase the salability

of your coal by making it more acceptable, efficient and eco
nomical for both steam and domestic use. Viking units come in a

variety of electrically and steam operated sizes. There's one that
will fit your mine and your coal.

Write for descriptive folder or for it represeutii- cS^f
lire to visit your wine. m<«fl

VIKING MACHINERY SALES

CORPORATION
JACKSON MICHIGAN
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POWER

EXIDE-IRONCLAD POWER Assures

"Full Shift Availability
in Mine Haulage Units"

Exide-Ironclads for locomotives and
shuttle cars than all other makes of
batteries combined.

You can always count on Exide-Iron
clads for safety and dependability. Their
rugged construction keeps maintenance
costs at practically nothing. These char
acteristics oj Exide-Ironclad Batteries
add up to lower haulage costs per ton.

Numerous records show that in mines
where Exide-powered locomotives and
shuttle cars are used, coal handling is
speeded up all the way from face to
cage. Loaders are kept busier, car change
time is reduced, and main line haulage
sets a faster pace.

Exide Power is sustained power, equal
to every demand made upon it. You can
be sure of full shift availability hour after
hour, day after day. This is the main
reason why more mine operators use

£xi6e
IRONCLAD

BATTERIES

THE ELECTRIC STORAGE BATTERY CO., Philadelphia
CHICAGO BRANCH: ST. LOUIS BRANCH:

5335 SOUTH WESTERN BLVD. 1218 OLIVE STREET
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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
Establishtd 1914

TREATING PLANT, METROPOLIS, ILL.

MAIN OFFICE: 400 W. Madison Street, CHICAGO, ILL
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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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SERVING THE

mininG

inDUSTRV
I N

50UTH6RH

ILLII10IS

In southern Illinois. Fabick Service

brings to the mining industry famous
"Caterpillar" Diesel power and
matched oquipment — backed by the
finest in sorvice by Fabick.

At Salom and Marion, Illinois—in

the heart of the coal fields—Fabick

Service centers bring "Caterpillar"
equipment parts and shop facilities

closo to Iho mines. Each centor is

equipped to tackle any job that calls
for skill and speed.

ST. LOUIS-SIKESTON, MO. SALEM- MARI 0 N, ILL.
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BOWDIL'S

RUGGED, LIGHT WEIGHT

FABRI-FORGED

CUTTER BAR
The Bowdil Fahri-Forged Cutter Bar represents the result of years of

effort and experiments to develop a cutting end for mining machines that
would meet present day demands of strength, power, economy and coarse
cutting.

While light in weight, it is extremely rugged and designed for maximum
strength and rigidity insuring a maximum of coarse cuttings.

Bowdil Fahri-Forged Cutter Bars are manufactured in 20 different types
for use on shortwall, longwall, arcwall and track cutting machines in all
of the more popular makes such as Goodman, Jeffrey, Sullivan, Morgan-
Gardner, etc.

D

D mm
COAL CUTTING EQUIPMENT
CANTON



Manufacturers of

REPLACEMENT PARTS

for

COAL MINING MACHINERY

• * *

Exclusive Agents for

"CINCINNATI" CUTTER CHAINS & CUTTER BARS

GUYAN RESISTANCES, PORTABLE WELDERS, ETC.

"TWINLITE" HEADLIGHTS —"ERE" LINE MATERIAL

EVERLAST "SUPERWELD" RAIL BONDS & REPAIRS

* * *

W. M. HALES COMPANY

CHICAGO

DANVILLE, ILLINOIS

BENTON • HILLSBORO
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AT YOUR SERVICE

ONE RELIABLE SOURCE FOR ALL

YOUR MINE MAINTENANCE NEEDS

From extra - brilliant aluminum paint and protective
coatings for the underside of mine cars ... to rot and

mildew-proofing agents for treating timbers ... there's

a dependable INCO product for your particular need.

Perfecting "tailor made" materials to fill a new or com

plex requirement is an 'Extra' Inter-Coastal Service

that has often resulted in meeting and surmounting

the most difficult technical problems.

The services of our laboratory technicians are avail

able to work "hand in glove" with your origanization

on any matter involving the use of Mine Maintenance

materials. May we help you?

INTER-COASTAL PAINT CORP.
E. ST. LOUIS, ILLINOIS

SAN LEANDRO, CALIFORNIA

BALTIMORE, MARYLAND

I CEUBRATING 9UR 25IH TEAR Of

ALUMINUM PAINTS . . . ENAMELS . . . VARNISHES . . . FACTORY

MAINTENANCE COATINGS ... ROOF CEMENTS AND COATINGS .. .

METAL CONDITIONING COMPOUNDS . . . UNDERBODY DEADENERS ... ROT AND MILDEW-PROOFING AGENTS
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One of Chicago's Largest Distributors

of Mine and Mill Supplies

Phone FRANKLIN 7525

CUPPLIEC
mB -INC- J

564 W. ADAMS STREET

CHICAGO 6, ILLINOIS

It it is used in a mine—we can supply it.

V^estindiouse
HANTS IN tl CITIES... (^ OFFICES EVERYWHERE
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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

Ayrshire Patoka Colleries Corp.*
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 Safes Division

AURORA. ILLINOIS, U.S.A.
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The Sincere

cTlran.k&
of the Officers and Members of the

ILLINOIS MINING INSTITUTE

goes to the Advertising Committee:

P. W. BEDA, Chairman

ARTHUR T. BLAKE W. L. GILGIS

H. E. CAMPBELL R. J. HEPBURN
J. G. CRAWFORD G. S. JENKINS

C. S. DE WITT F. E. McEVOY

JOHN DONOVAN M. M. SHEPARD
R. W. WEBSTER

Their willingness and efficient cooperation

have helped make this yearbook possible.

TRADEMARKED TAGS
Brand Conscious Customers Demand Proof

By using scatter tags directly in your coal, you protect both the consumer
and yourselves against fraud and substitution. The consumer can also recog
nize and reorder your coal by name. Our tags guarantee READIBILITY at
all times, as they are WATERPROOF, OILPROOF, and DUSTPROOF. No other
manufacturer offers this guarantee.

No expensive equipment is necessary for the distribution of our tags, as we
are in a position to offer you the necessary drawings on equipment proved
and now being used by one of the largest coal producers in the country.
Your mine engineers can make it themselves. It is simple in construction and
BUG PROOF. Tags can be distributed at whatever ratio per ton you desire.

For complete information write:

FRASER LABEL COMPANY

732 S. Federal Street

Chicago 5, Illinois
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(A) THE ELECTRIC SWITCHMAN

(hi) SAFETY CIRCUIT CENTER

(Permissible Typo)

22 YEARS
OF SERVICE
TO MINING NEEDS
Wilh a low thousand dollars, sovoral employoos,
and a doop conviction that moldod rubbor con
nectors woro dostinod to play an important part in
tho future of mining, Mr. J. B. Miller opened the
doors of MINES EQUIPMENT COMPANY'S first

small factory 22 years ago.

Today no other brand of molded rubber plugs or
recaptacles are so univorsally accoptod In America's
minos as MILLER CONNECTORS by Mines or simply
MINES CONNECTORS. However, there are other
MINES products. Four are illustrated and briefly
described below:

(A)

(B)

(C)

(D)

ELECTRIC SWITCHMAN-Works from the loco
motive. There's a model for all standard Mine
voltages and track weights.

SAFETY CIRCUIT CENTERS —Available in Per
missible or Dust Resistant housings wilh one to
four power outlets.

ROTARY SAND DRYER — Screens at it drys 2
to 3 tons per hour.

CABLE VULCANIZERS —Fully automatic Steam
Electric Models for Rubber, Neoprene, Buna S
or Thermo-plastic cables.

MOLDED RUBBER CONNECTORS

MINES Molded Neoprene Rubber Connector line it
at complete as today's electric power transmission
needs. There are developed Plugs, Sockets, Inserts,
Recoptaclos, Jumpers, Light and Tool-lines, etc. for
all standard requirements.

WRITE FOR FULL DETAILS ON ALL

ITEMS ILLUSTRATED

(C) SAND DRYER

VULCANIZER (D)

MINES EQUIPMENT COMPANY
4224 CLAYTON AVE. C=QllljlES^}=3 ST- LOUIS 10, MO.
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for underground
or open-pit mining

look for

HERCULES EXPLOSIVES

Our wide range of Dynamites,

Permissibles, Blasting and

Pellet Powders, and Blasting

Accessories, plus our Technical

Service, Favorable Storage,

and Rapid Deliveries, is avail- _.

able for every type of work. wF

^- HERCULES POWDER COMPANY-^

332 S. MICHIGAN AVENUE • CHICAGO 4, ILL.

XR8-2
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